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V. N

IO THIEU

LOI

rudng Pai hoc Cong Nghé Pong A dugc thanh 1ap tir naim 2008 v6i 12 nganh Dao

tao: Cong ngh¢ ki thuat Nhiét, Cong ngh¢ ki thuat Piéu khién - Ty dong hoa, Cong

ngh¢ ki thuat Thong tin, Cong nghé Thuc phém, Cong nghé ché tao may, Ki thuat

Xay dung, Quan tri Kinh doanh, Tai chinh - Ngan hang, Ké toan, Dugc hoc va
Diéu dudng. Trudong dai hoc Cong nghé Pong A dang 4p dung cac phuong phéap giang day
hién dai vdi cac gido trinh tién tién hién dugc s dung & trong nudc va cac nudc cong nghiép
phat trién nham muc dich dao tao nhitng chuyén gia c6 trinh d6 cao dap ung dugc nhu cau thyuc
té. Theo chién lugc phat trién Khoa hoc va Cong nghé quc gia giai doan 2011-2020, Truong
Pai hoc Cong nghé Pong A da dé ra muc tiéu va dong luc cho su phat trién cua Nghién cuu
khoa hoc va Chuyén giao cong nghé, dé tao budc phat trién dot pha, nang cao chét luong dao
tao, thu hit cac ngudn nhan lyc, 13 tién dé& gbp phan quan trong khing dinh uy tin, thwong hiéu
va vi thé ctia Trudong. San pham ciia cac dé tai nghién ciru khoa hoc 13 cac bai bao cong bd két
qua nghién ctru méi.

Nham ting cuong ning lyc hop tac trong ddo tao va nghién ciru, Truong Pai hoc Cong
Nghé Pong A t6 chirc Hoi thao Khoa hoc nhén ki niém 10 nam thanh 1ap Trudng. Hoi thao la
noi gap gd, trao doi kinh nghiém, hop tac giira cdc nha nghién ctru va doanh nghiép vdi cac chu
dé chinh: Xu hudng Cong nghé 4.0 trong cac nganh dio tao va ung dung; ki thuat qua trinh va
thiét bi m6i trong nganh Nhiét lanh, Diéu khién - Ty dong hod, Cong nghé Thong tin, Co khi ché
tao va Cong nghé Thyc phim; Dinh hudng va chién lugc trong nganh Quan tri Kinh doanh, Tai
chinh - Ngan hang.

Trong 52 bai giri dén Hoi thao, c6 30 bai (gom 20 bai tiéng Viét va 10 bai tiéng Anh) da dugc
binh duyét, Iya chon dé bién tap.

Ban T6 chire hoi thao nhiét liét hoan nghénh va chan thanh cam on sy tham gia nhiét tinh
cua cac nha khoa hoc va doanh nghiép. Xin cam on nha tai tr¢ chinh Tap doan Co Nhiét Dién
Lanh Bach Khoa (POLYCO GROUP) ludn song hanh véi vai trd nha ddu tu chii chét trong moi
hoat dong chién luogc cua Truong.

Ban Bién soan
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Nghién ctiu giai phap tiét kiém
nang luong hé thong lanh va ting dung

trong nha may hia

TOM TAT

Nghién ciu gidi phdp tiét kiém ndng luong hé théng lanh va ting dung trong cdc hé théng
lanh c6ng nghiép noi chung va trong cdc nha mdy bia noi riéng nhdm ndng cao hé sé lam
lanh COP cta mdy nén, giap gidm tiéu hao dién ndng su dung trong qud trinh vdn hanh
mdy hé thong thiét bi so véi hé théng lanh truyén théng. Két qud tich cuc ndy gop phdn
khéng nho déi véi su phdt trién kinh té - xd héi néi chung, cting nhu trong nganh bia,
rudu, nudc gidi khdt néi riéng, gidm thiéu chi phi vdan hanh, gidm gid thanh sdn phdm,

ndng cao suc canh tranh.

Tir khéa: Hé thong lanh, phén tang nhiét, hé sé lam lanh COP
Keywords: Refrigeration system, thermal stratification, COP cooling coefficient.

1. DAT VAN DE

Tiét kiém nang lugng da va dang duoc trién khai
phd bién trong san xuat cong nghiép. Trong d6, nganh
rugu bia, nudc giai khat dugc chu trong quan tam, dac
biét 1a cac nha may san xuét bia. Trong san xuét bia,
nhiét lanh can 1a 16n dé cung cap cho qua trinh 1én
men, ha nhiét cua dich, bio quan bia thanh pham.

Trong khi d6, hau hét cac hé théng lanh dang sir
dung trong cac nha may bia tai Viét Nam thuong
theo cong nghé truyén thong, st dung chat tai lanh
nude mudi, dan chim 1am lanh nudce 2°C tai bé. Tuy

nhién, cong nghé cé nhiéu nhuoc diém nhu ton
khong gian cho cong tac xay dung cac bé lanh, suat
dau tu thiét bi 16n dé dap duoc phu tai dinh, ciing
nhu khong khai thac duogc ti da ning suit may. Dé
khic phuc nhuge diém cua cong nghé truyén thong,
cong nghé lanh sir dung chét tai lanh Glycol dé san
xuit nudce 2°C qua dan lanh tim ban duoc thay thé,
nhung giai phap nay ciing gip mot sé khé khan.
chua hoan thién khi thudong xdy ra hién tuong dong
bang tai dan lanh do diéu khién khong tot. Boi vay,

dinh hudng nghién ciru, cai tién bo sung thém bom

* Pai hoc Cong nghé bong A.
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HOI NGHI KHOA HOC

tudn hoan tai dan lanh nham ting luu luong tuin
hoan han ché hién trong dong bing. Pong thoi, thiét
ké hé thong lanh phan tang nham ti wu ning luong
tiéu thy, hoat dong dn dinh va c6 tinh du phong thay
thé cao ctia hé théng lanh, phu hop véi diéu kién Viét
Nam va dic biét 1a tiét kiém duoc niang lugng 1a rat
can thiét va cip bach cho nganh bia.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vat liéu

Dua vao hé théng lanh truyén théng hién hiru
tai cac Nha may bia, tién hanh danh gia, phan tich cai
tao cum thiét bj tir ché do 1am lanh truyén théng sang
ché do 1am lanh phén tang dat hiéu qua cao nhu: bd
sung thiét bi, phu kién, cai tao thiét bi ché tao trong
nuée, két ndi duong dng phu hop véi cong nghé
phan tang.

Phuong phap

Giai phap ky thuqdt

Qua kiém tra thyc té hé thong lanh dang dugc sir
dung rong rai tai cac nha may bia, nhan théy tai cum
thiét bi san xuat nudc 2°C phuc vu cho cong tac lam
lanh dich bia sau qué trinh ling xody trudc khi vao
tank 1én men, dai nhiét do chét tai lanh glycol lam
viéc va nang luong tiéu ton tai ddy twong d6i 1on.
Do d6, cum thiét bi thuong dugc lép dat chay song
song v&i cing mot ché do 1am viée theo cong nghé
truyén thong khong mang lai hidu qué cao va doi hoi
phai Iya chon phuong phap tiét kiém ning luong tdi
uu hon, dap tng lam lanh hi€u qua, nang cao hiéu
sudt thiét bj va tiét kiém chi phi van hanh. Giai phap
cong nghé duoc nghién ciru thay thé ma nhom tac
gia mudn dé cap dén do 1a giai phap phan tang nhiét
trong hé thong lanh.

Phdn tich gidi phap:

Cong nghé lanh truyén théng dugc sir dung
rong rai trong cac nha may bia hién nay: Str dung

cac cum thiét bi lanh lip song song véi nhau va
dugc van hanh cing mot ché d6 lam viéc (nhiét do
bay hoi/ ngung tu moi chat lanh: te = te2 = te3 = te;
te1 = te2 = te3 = to). Chi tiét dwoc md phong qua so dd
trén Hinh 1.

te [
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o

tw‘m
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t_ra

Hinh 1. So d6 cong nghé lanh truyén théng*

Chiller2

t vao

& tel

Chiller3

t. te

tE teB
tra‘y

Hinh 2.S0 dé cong nghé lanh phén tang nhiét

i

CO SO PAO TAO VA THU'C HANH TAI HA NOI: TOA NHA POLYCO
Dia chi: Duong Tran Hitu Duc, Q. Nam Tur Liém, Ha Noi = Tel: 0246 262 7798 = Website: www.eaut.edu.vn



TRUGNG DAI HOC CONG NGHE DONG A

EAST ASIA UNIVERSITY OF TECHNOLOGY

Céng nghé lanh phdn tang nhiét:

Str dung cac cum thiét bi lanh 1ap ndi tiép véi
nhau va duoc van hanh theo co ché phan tang nhiét,
c6 ché do 1am viéc khac nhau (nhiét d6 bay hoi/
ngung tu moi chat lanh cac cap: ter™> te™ te™ te; ter =
te2 = te3 = te).

3.KET QUA VA THAO LUAN

Ung dung giai phap tiét kiém nang luong theo
co ché phan tﬁng nhiét cho Hé théng lanh tai Nha
may Bia Sai Gon - Ha Noi.

Dé ha nhiét do Glycol tir 30°C (Glycol tir thiét
bi san xuat nudc 2°C ctia nha nau bia) vé& 2,6°C,
nhom tac gia chon 3 cép ha nhiét do.

Dua vao phan mém tinh chon may nén ciia hing
Mycom va tinh chon cac cép ha nhiét do ta co két
qua nhu mo ta bang 1.

Bing 1.86 li¢u tinh todn va so sdnh hé thong
lanh truyén théng va theo co ché phan ting nhigt

Hé sb lam
lanh, COP

Dién tiéu thu| Nang suét

Tc(C) Te(C) T(C) lanh (kW)

Hé thbng lanh truyén thong:
37 -1 38 155 704,2 4,54

Hé thbng lanh theo co ché phan tang nhiét

37 15 22 31,2 321,5 10,3

37 6 31 33 2241 6,79

37 -1 38 31,7 161 5,08
Tong 95.9 706.6 7,37

Chung loai may nén lanh hang Mycom (Nhat
Ban) duogc lya chon cho hé théng lanh theo co ché
phan tﬁng nhiét tai Nha may Bia Sai Gon - Ha Noi la
mAay nén pit tong 1 cip, model N8K, st dung moi
chét lanh NH;.

Thiét bi trao ddi nhiét (dan bay hoi) cho céc
cip sir dung kiéu dan lanh tim ban hing Hisaka

Bdng 2.50 sanh tiéu hao nhién liéu cho 1000 lit
bia thanh phim

Thuc té tai Nha may Bia

Mic hign = i Gon - Ha Noi

nghé tot | tai 6 Viét
Nam

Nam 2009  Nam 2010

Dién kWh  80-120 100-300 140,31 108,54

(Theo tai liéu: San xudt sach hon trong nganh bia ciia
Bo Cong Thuwong)

(Nhat Ban) véi nang suit lanh twong tng, mang lai
hiéu qua trao d6i nhiét cao va tiét kiém khong gian
lap dat.

Nha may bia Sai Gon - Ha Noi chinh thie dugc
dua vao hoat dong thur tir thang 10/2008, va chinh
thirc hoat dong vao dau nam 2009. Sau mot nam tiép
nhan chuyén giao cong nghé¢ va van hanh, tir nim
2010 Nha may da bat dau quan tam dén van dé tiét
kiém nang lugng trong qua trinh van hanh va san
xuat. Két qua so sanh muc tiéu hao nhién liéu cho
1000 lit bia thanh pham giita hé thong lanh truyén
théng (nam 2009) va hé thong lanh theo co ché phan
tang nhiét thu dugc theo bang 2 rat kha quan, gop
phan dua cong ty vuot qua kho khan cua sy khung
hoang kinh té.

4. KET LUAN

Qua bang tong hop két qua cho thay, giai phap
st dung cum thiét bi lanh phan tﬁng 6 cac uu diém
16n so v&i cum thiét bi lanh truyén thong. Cu thé:

* Hiéu suat lam lanh tang:

H¢ s6 1am lanh COP theo giai phap truyén thong
chi dat 4,54, trong khi theo giai phép phén ting nhiét
dat 7,37.

* Gidm tiéu hao dién nang tiéu thu:
Heé théng thiét ké c6 cung ning suét lanh, nhung

cong suat dién tiéu thu khi toan bo day chuyén thiét
bi hoat dong 100% ning sut theo giai phap truyén
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thong 1a 155 kW, trong khi theo giai phap phan tang
nhiét 1a 95,9 kW va luong dién tiéu thy tiét kiém
duoc khi str dung giai phap phéan ting nhiét duoc xéac
dinh: [(155 - 95,9)*100]/155 = 38,13%

Tang tudi tho thiét bi do cum thiét bi c6 ché
d6 1am viéc it khac nghiét hon nho co ché phan
tang nhiét.

* Théi gian hoan von nhanh: 5-6 nam.

Nhu vay, giai phap dé ra ¢a mang lai nhiing hiéu
qua 16n lao va da dugc Tong thau Polyco clng
Truong Pai hoc Cong nghé Pong A mg dung trong
cac Nha may bia nhu:

+ Nha may Bia Sai Gon - Ha Néi
+ Nha may Bia Sai Gon - Soc Trang
+ Nha may Bia Sai gon - Vinh Long

SUMARY

HOI NGHI KHOA HOC

+ Nha may Bia Sai Gon - Can Tho

+ Nha may Bia Sai gon - Khanh Hoa

+ Nha may Bia Sai gon - Ninh Thuan

+ Nha may Bia Sai gon - Pong Thap

+ Nha may Bia Sai gon - Binh Duong

+ Nha may Bia Hoang Quynh

+ Nha may Bia Sai Gon - Quy Nhon

+ Nha may Bia Sai Gon - Quang Ngai

Va hudng téi can phai dugc ap dung rong rai

nhiéu hon nira cho cac nganh cong nghiép lanh néi
chung. Dac biét 1a trong hoan canh hién nay, khi
ngudn niang lugng dang ngay cang can kiét, ludn doi
hoi téi wu hoa trong viée sir dung tiét kiém ning
luong thi day 1a du &n hoan toan kha thi va c6 dé tin
cdy cao. <

Research on energy saving solutions of refrigeration systems and application in industrial
refrigeration systems in general and in breweries in particular to improve the COP of the
compressor, reducing the power consumption in the operation compared to traditional
refrigeration system. This positive result contributes significantly to the socio-economic
development in general as well as to the beer, wine and beverage industry in particular,
minimizing operating costs, reducing production costs and improving competitiveness.
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Tiét kiem nang luong hang say
gian doan ket hop trong hé thong
say hom nhiét

TOM TAT

Bai bdo trinh bay phuong phdp sdy mdi tiét kiém ndng lugng trén cé sé két hop cdc
phuong thuc sdy gidn doan phdé bién dp dung trong hé théng sdy bom nhiét vdn hanh
theo mé. Trong mét chu ki sdy theo phuong phdp nay, vt liéu sdy dugdc cdp nhiét véi
muic nhiét cao trong thdi gian ngdn, tié€p dén la 4, cdp nhiét trung binh va cuéi cung la .
Két qud nghién cttu thuc nghiém cho thdy, véi hé théng sdy bom nhiét hai nhiét dé sé6i
HS-01 (hé théng c6 khd ndng ddng ting dugdc nhu cdu cdp nhiét theo phuong dn néu trén),
khd ndng tiét kiém ndng luong c6 thé dat 29,7 % trong khi thoi gian sdy tong chi tdng 20%.
Két qud nghién cttu gép phdn khdng dinh uu diém cua sdy gidn doan trong viéc gidi quyét
vdn dé tiét kiém ndng luong hién nay 6 Viét nam va trén thé gidi.

Tir khéa: sdy gian doan (SGP), sdy gidn doan két hop, thoi gian sdy (TGS), vt liéu say (VLS), qua trinh sdy (QTS),
tac nhén say (TNS), dong hoc qud trinh sdy, sdy bom nhiét.

1. DAT VAN DE

Hién nay, van dé tiét kiém nang luong luon

hudng nghién ctru hién c6 lich sir nghién ctu trén
30 nam.

duoc dat ra véi tit ca cac nha nghién cuu, thiét ké,
cac don vi, doanh nghiép co6 st dung nang lugng. Ki
thuét siy chiém 15 dén 20% [1], [2], [3] tong ning
lugng st dung trong linh vuc ché bién thuc phém,
do vay van dé tiét kiém nang lugng ludn dugc cac
nha khoa hoc quan tam nghién ctu.

Theo [3], hién ¢ nhiéu huéng nghién ctru dé
giai quyét van dé nay, trong do6 c6 ki thuat sdy gian
doan (SGP), dic biét 1a SGP bang bom nhiét mot

So lugc vé SGP d3 duge chung t6i trinh bay
trong [4]. Ky thuat sy gian doan voi ché do cip
nhiét thay doi theo thoi gian ap dung voi qua trinh
sdy budng hoic sdy theo mé c6 thé chia thanh 4 loai
nhu sau [5]:

a. SGb b;‘“mg cach cép nhiét gian doan, thuc hién
bang cach ngét dong tic nhan siy (TNS) cap cho vt lidu
say (khoang thoi gian twong tmg véi viée ngit dong TNS
nay duoc goi 1a khoang thoi gian nghi hodc thoi gian G).

" Pai hoc Cong nghé Bong A.
2 Pai hoc Giao thong van tai

10 | c© s& PAO TAO TAI BAC NINH
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b. Sy thong gi6 1a mot qua trinh sdy lién quan
dén viéc két hop chu ky say ngan nhiét do cao, u va
qua trinh 1am mat cham dé két thuc qua trinh sdy.

c. Pao chiéu dong TNS theo mot huéng trong
mot thoi gian nhat dinh, sau d6 dao chiéu, ap dung
cho say hat 16p chit.

d. Sy theo chu ki tirc qué trinh siy ma nhiét do,
d6 am, tbc d6 TNS bién thién theo mot quy luat lap
xac dinh nhu hinh sin, song vudng hoac rang cua.
Ap suét TNS trong budng sdy ciing c6 thé duoc thay
d6i theo chu ky.

SGP khéng chi ¢6 uu diém vé kha ning tiét
kiém nang luong, rat ngan thoi gian sdy ma con co
thé cai thién ca chat lugng san pham [6]. Nhiéu nha
nghién ctru trén thé gi6i ciing da st dung SGP cho
céc nghién ctru ciia minh. Tuy nhién dén nim 2013
[2], ho van theo dinh hudng nghién ciru chinh la
phuong thirc cip nhiét on-off (sdy-i1), d6 cling chinh
1a phuong thirc dau tién trong 4 phuong thirc SGD
da néu ¢ trén.

Do vay, trong bai bao nay, chung to6i trinh bay
két qua nghién ctru vé phuong an sdy méi tiét kiém
ning lugng trén co so dong hoc qua trinh siy dong
thoi két hop cac phuong thirc SGD ké trén.

Thed gian sdy, phit
—— NPt 3% TH VLE ——Nhilt 35 THS

Hinh 1: Puong cong nhiét d sdy khi sdy theo so
do TNS gidm dén theo bic

2. KHA NANG TKNL CUA MOT SO SO
PO SAY GIAN DOAN RIENG BIET

Trong céc tai lidu di cong b, kha ning tiét kiém
ning lugng ciia cac so dd SGP riéng biét (theo cac
phuong thire doc 1ap ké trén) da dugc cac nha nghién
ctru trén thé giéi khang dinh. Trong nghién ciru 1y

Ve Bur_fang - "‘\
ﬁ_g‘l..._ﬁl,_ say
AN
)
. -y [
. e | :
-cvb—Tl!‘--{n« ti—f] wan = |
mE _-?
L /
. /
o] e o l v \TlT/L’ . T T

— '

|\

Hinh 2: So dé nguyén Iy HTS bom nhiét hoat
dong theo chu trinh lanh hai nhiét dp soi: MN -
mdy nén; NTt - dan ngung trong, NTn - dan
nguwng ngodi, TL - tiét lwu, BHc - dan bay hoi
nhiét dp cao, BHt - dan bay hoi nhiét dp thap.

thuyét cta chung toi trén co so st dung dong hoc
qua trinh sdy x4y dung tir nghiém cta hé phuong
trinh vi phan truyén nhiét hiéu qua va bo qua anh
hudng ctia dong nhiét dén dong am [7], [8] kha ning
tiét kiém ning lugng ciia phuong thirc SGP riéng
biét ciing dugc khang dinh. Trong do, so d0 siy véi
nhiét d6 TNS giam dan c6 kha ning tiét kiém ning
lugng 1o rét [8].

Pham vi nghién ctru trong bai bao nay la h¢
thong sdy (HTS) bom nhiét ddi luu van hanh theo
me.

3. PHUONG PHAP SAY GIAN POAN
KET HOP

Co s6 cua viée hinh thanh phuong phap sy gian
doan don két hop la:

- V& mat 1y thuyét, nhu da thu dugc tir cac két
qua nghién ctru dong hoc qua trinh SGb ¢ muc 2,
cac so dd SGD di nghién ctru déu cho thay kha ning
tiét kiém ning luong, dic biét v4i so d6 nhiét do
TNS giam dan.

- V& mit thuc té, khi van hanh HTS bom nhiét
theo mé la thuong phai thai bot nhiét ra ngoai hé
thong qua dan ngung phu [9] dé tranh nhiét d6 TNS
tang qua muc cho phép. Khi nging van hanh dan
ngung phuy, nhiét d0 TNS s€ tang. Sau d6 cho dan

O
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ngung phu hoat dong tré lai, nhiét 6 TNS s€ giam
dan va s& c6 thoi diém nhiét dd TNS thip hon nhiét
d6 cua VLS gidng nhu trong trudng hop SGP nhiét
d6 TNS giam dan theo thoi gian bac thang (hinh 1).
Néu c6 thém giai doan u trude khi ha nhiét do TNS,
toc d9 sy sé& tang 1én.

- Két hop véi cac phuong 4n SGD thir hai, tirc:
sdy - thong gi6 két hop chu ki sdy ngan nhiét do cao,
Ui va qué trinh 1am mét cham dé két thic qua trinh
sdy. Say nhiét d6 cao nay duoc hiéu la siy nong.

- Phuong 4n d xuét: Trong 1 chu ky, VLS duoc
cAp nhiét voi nhiét dd TNS cao (trong pham vi sy
bom nhiét) trong thoi gian ngan - 1, cap nhiét trung
binh - 4. Nhiét d6 TNS khong dugc phép 16n qua
lam giam chét luong VLS.

- Cach thie t6 chirc: Giai doan cip nhiét ngan,
nhiét do cao, dan ngung phu khong dugc str dung,
giai doan cap nhiét trung binh, dan ngung phu dugc
st dung. Trong giai doan U, may nén va quat gio
ngung hoat dong.

Viéc danh gia hi€u qua cua phuong an nay sé
duoc tién hanh béng thuc nghiém.

4. HE THONG SAY BOM NHIET THUC
NGHIEM

HTS bom nhiét dugc sir dung dé nghién ciru
thuc nghiém ¢ day la HTS bom nhiét hai nhiét do
s6i HS-01 [11]. Ngoai diém chung véi cac HTS bom
nhi¢t thong thuong khac 1a c6 hai dan ngung thi h¢
thdng nay c6 hai dan bay hoi ghép song song (hinh
2) v6i hai nhiét d6 s6i khac nhau cao BHc va thép
BHt dé c6 thé tao ra cac ché do van hanh mong
mudn. 5 diu do nhiét 36 va dd Am caa TN'S duoc bd
tri ¢ trudc dan BHc, gitra hai dan bay hoi, sau BHt,
trudc va sau dan ngung tu NTt. Tdc do TNS duoc
do trong budng sdy. Tt ca dugc do bang dong hd da
ning TSI model 8347 cia My sai s6 0.3°C, 3% do
am tuong ddi va 3% tdc do. Tiéu thy dién duoc do
bang cong to dién CV 140 cap chinh xac 2. Can VLS

Bing 1: Cic ché dp vgn hanh HTS HS - 01

Hoat dong cua cac dan trao ddi nhit

1 B ON ON ON OFF
2 E ON ON ON ON
3 F OFF ON ON ON

bang can dién tir Vibra model HIR-1200E d6 chinh
xac 0.01g.

Bang 1 néu mot s6 ché do van hanh HS-01 trén
co s& phdi hop su hoat dong cuia cac dan ngung va
dan lanh khac nhau.

Trén thuc té van hanh ching t6i da nhan thay
kha ning dap tmg viéc cap nhiét theo phwong an da
dé xuét dé nghién ctru kha nang tiét kiém ning luong
cua HTS nay.

5.KET QUA VA BAN LUAN

Nhu da néu & muc 3, phuong phap SGD két hop
0 day dua trén dac diém van hanh HTS bom ngung
phu dé thai b6t nhiét thira ra ngoai, thi phuong phap
SGD két hop tan dung tbi da luong nhiét thu duoc &
dan ngung bang cach khdng ché nhiét do TNS. Tuy
theo san phdm, nhiét do can khdng ché co thé khac
nhau. O day, chung t6i td chire thuc nghiém v&i nhiét
d6 16n nhét can khdng ché ciia TNS 1a 35°C, dé dam
bao chit luong cho vt liéu say la khoai tiy lat mong
day 3mm.

Tién hanh tht nghiém sy lién tuc SLT nhu sau:
Bat may cho hé théng lam viéc, su dung toan bo
nhiét ngung tu dé dwa nhiét d6 TNS 18n nhiét do yéu
cau 35°C. Sau d6 duy tri nhiét d nay trong sudt qua
trinh say 120 phat va chi dimg may 5 phut (ché d6 E
(120+50)) dé xa bang. Sau 2 chu ky lam viéc (250
phut) thi két thiic mé siy.
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Tién hanh thir nghiém sdy gian doan két hop
SGP nhu sau: Mo dau, sur dung toan bg nhiét ngung
tu cia moi chat lanh tai dan ngung, nang nhiét do
toan bo hé thong cho téi nhigt d6 TNS dat 35°C (ché
d6 lam viéc F (bang 1) - dan ngung ngoai nghi), sau
d¢6 thyc hién qua trinh u 10 phaut. Tiép dén, van hanh
HTS & ché do lam viéc B (15+5) - tirc van hanh ca
hai dan ngung va dan bay hoi nhi¢t do cao trong 15
phiit va tién hanh @ 5 phat, dan bay hoi nhiét do thap
nghi. Tiép d6 van hanh tré lai ché do F roi lai dén B.
Khi van hanh & ché do F, ngudng dimg dé u 1a nhiét
dd6 TNS dat 35C.

Bing 2: Két qud thwe nghiém so sanh hiéu qud
nang lwong ciia phwong phdap SLT

v6i SGP két hop
BN
Ché do hoat dong E(120+5) F-B(15+5)
Khéi lugng VLS ban dau, kg 0.150 0.150
Bé day VLS, mm 3 3
Nhiét do TNS max khi vao BS, oC 21.7 35
D06 am TNS min khi vao BS, % 60 52
Téc do TNS, m/s 3.8 3.8
Khéi lugng VLS khi két thac, kg 0.056 0.056
Thoi gian say, phat 250 300
Lugng &m téch ra dudgc, kg 0.094 0.094
Néng Iugng dién cip, kWh 2.6924 2.076
SMER cla ca QTS, kg/kWh 0.03491 0.04527
TKNL cta SGD so véi SLT, % 0 29.7
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Hinh 3: Bién thién nhiét @ TNS trong thi
nghiém SGD theo phwong thirc két hop

Béng 2 gidi thiéu két qua thi nghiém SGD theo
phuong thirc két hop néu trén so véi sdy lién tuc (van
hanh theo ché d6 E (120+5)). Két qua cho thiy, tiét
kiém nang lugng (thong qua dién nang ti€u thu va
SMER) cuia thuc nghiém SGB két hop cao hon so
v6i sdy lién tuc (SLT) 13 29.7%. Thoi gian sdy cua
SGD cao hon so voi SLT 1a 20.0%.

Khi van hanh HTS & ché d6 SGD két hop giita
F va B, chung t6i nhan thy c6 su thay doi nhiét do
TNS theo quy Iuat nhu gidi thiéu trén hinh 3.

Trong giai doan van hanh ché do F, nhiét 3o
tang dan téi 35°C 1a do chii ¥ van hanh HTS, con
trong giai doan van hanh ché d6 B, nhiét do TNS
taing mot chit trong it phit dau, sau d6 déu giam.
Pay chinh 1a dic diém c6 lgi cho qué trinh dich
chuyén am trong long VLS. Va thyuc té cho thiy
SGD c6 thé tiéu ton ning luong it hon so véi SLT.

C6 thé nhan ra rang nhiét thai & dan ngung
ngoai ra mdi trudong chinh 1a nguyén nhan dan dén
tiéu t6n nang lugng cao. Nhiét thai ra ngoai (¢ dan
ngung ngoai) cang cao thi hiéu qua tiét kiém ning
luong cang thap. Tiét kiém ning lugng dat cao nhat
khi khong st dung dan ngung ngoai.

6.KET LUAN

Két qua nghién ctu thuc nghiém cho thay,
phuong an sdy méi c6 hiéu qua rd rét vé mit ning
luong. Ning lugng tiét kiém dugc dat téi 29.7%
trong khi thoi gian sdy tong chi ting khoang 20%.

Day la nhimng con sb thyc su ¢6 y nghia vai linh
vuc tiéu hao nhiéu ning luong nhu ki thuat siy dong

O
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thoi 14 goi ¥ cho nhitng nghién ciru tiép theo trong
linh vuc séy bom nhiét theo mé tai Viét Nam, dac

tuc va cép nhiét lién tuc) tuong tu nhu giéi thiéu
trong [13].

blét theo hlIé:l’lg qu nhie;:t khél’lg c6 dan ngung phu Khi Cth'l nhiét (16 Séy du cao, cao hon nhiét d6
va 1.1h1¢t do say khong ché phu hop, cao hon nhi€tdo 1,55 tryamg, ¢6 thé loai bo hoan toan cac dan ngung
moi truong mot cach hop ly [12]. phu dé tiét kiém nang lugng. Nhiét do séy cang cao,

Dé tiét kiém nang luong, co thé thiét ké hé TGS s& cang duogc rit ngin va co thé tiét kiém duogc

thong sdy bom nhiét lién tuc (vat liéu sdy vaoralién  ca TGS so voi phuong an siy thong thuong. <
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HOI NGHI KHOA HOC

Moi chat lanh R32, tinh chat nhiét déng,
hang, do thi va kha nang img dung

TOM TAT

Trong khi chua tim dugc méi chdt lanh ly tudng, vita an toan, khéng déc hai, vira than
thién véi moi truong khong phd huy tdng ozone, khong lam néng dia cdu, tir 2013, méi
chdat R32 dd dudc ting dung trong diéu hoa khéng khi phong RAC é Nhdt, Trung Qudc,
Indonesia, Thdi Lan va mét s6 nudc chdu A khdc. Mdy diéu hoa R32 ciing dd xudt hién
trén thi truong Viét Nam. Bai bdo cung cdp cdc sé liéu nhiét déong, bdng hoi bdo hoa, dé
thi lgp - h cung cdc théng tin lién quan... dé ddp ing nhu cdu nghién ctiu, dao tao, ldp dt,
vdn hanh, bdo duéng va stia chiia cdc logi mdy nay cho nhiing cdn bé, gidng vién, ky su,
ky thudt vién... cé lién quan va nhitng ngudi quan tam.

1. MO PAU

K¥ thuét lanh va diéu hoa khong khi (PHKK)
da trai qua giai doan phat trién gan 200 nam ké tir
ngay Perkins ding ky bang phat minh méy lanh nén
hoi nam 1934. Song hanh vai sy phat trién d6 1a su
phat trién ctia méi chét lanh (MCL). Can ctr vao dic
diém tinh chat ma nguoi ta chia MCL thanh 4 thé hé:

- Thé hé thtr 1: kéo dai khoang 100 nam tir 1834
dén 1930. Cac MCL chu yéu 1a cac chat long tu
nhién dé bay hoi nhu con, ruou, é te, propan, butan,
ammoniac, SO:... Chung c¢6 dic diém la doc hai va
d& chay n.

- Thé hé thtr 2: (1931 dén 1990), khi cac Freon
khéc nhau nhu R11, 12, 13, 22, 500, 502... duoc st

dung. Do 1a cac cht con tinh chit nhiét dong tuyét
voi, khong chay nd va khong doc hai. Dé quang ba
cho tinh khong doc, c6 nha khoa hoc da hit déy nguc
R12 trén dién dan. Chung dugc goi 1a moi chét lanh
ly tuong. Tuy nhién nam 1974, hai nha bac hoc
Roland va Molina phat hién ra MCL “ly tuéng” do
phé huy ting Ozone. Nghi dinh thu Montreal 1987 ra
doi dé cdm cac MCL nay. P6 chinh 13 cac nhdém chat
CFC (ChloroFluoroCacbon) c6 ODP (Ozone
Deplention Potential) rat cao.

- Thé hé thtr 3: (1990 - 2010), 1a cac chit nhu
R134a va cac hon hop cua chung nhu R404A, 407C,
410A, 507... khong chua Clo thuoc nhom HFC
(HydroFluoroCarbon) c6 ODP = 0. Chung lap tlrc
duogc dua vao su dung va dugc coi la ctru tinh cia

1 Pai hoc Céong nghé Bong A.
2 Daihoc SPCN Hung Yén.
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nhan loai. Trg tréu thay, HFC lai lam trai dit nong
1én, gy bién ddi khi hau, nude bién dang, thién tai,
bao lut, do GWP (Global Warming Potential) qua
cao. Tur vi “clru tinh”, chiing bién thanh ‘t6i d6”.
Nghi dinh thu Kyoto 1997 ra doi dua ra 16 trinh han
ché san xuit va str dung HFC.

- Thé hé th 4: (2010 - nay), do sy khan hiém
cua cac lya chon kha thi, MCL thé hé 4 can duogc
xem xét dong thoi tit ca cac yéu cau vé mdi
trudng, va can phai dugc danh gia tong thé va 1ong
ghép dé di dén quyét dinh lya chon chinh xac
MCL cua twong lai. Cac HFO
(HydroFluoroOlefin) nhu R1234yf va R1234ze
duoc quan tam dic biét dén vi GWP = 4 dén 8.
Ngoai ra, cac moi chit cua thé hé 1 va 3 con duoc
sang loc lai véi tiéu chi la GWP du nho, ODP bf?mg
khong hodc di nho, chap nhan tinh d& chay va doc
hai c6 mirc d6. O My, HFO duoc khuyén khich st
dung trong didu hoa 6 to va trong céc chiller san
xuat nudc lanh. O Trung Quéc, Propan duoc st
dung rong rai. O Nhat thi nguoc lai, HFC R32
duoc khuyén céo st dung trong céc loai may diéu
hoa khong khi RAC ké ca PAC, VRF tam thoi
thay thé cho cac HFC bj cam. Cudc tim kiém moi
chat lanh thé hé thi 4 vin dang tiép dién voi rat
nhiéu khé khin va tranh céi chung quanh 4 muc
tiéu la tinh than thi€n v6i moi truong, an toan,
hiéu sudt nang lugng cao va gia thanh ha. Trong
bai bao nay ching t6i xin gidi thiéu vé MCL R32.

2.CAC TINH CHAT NHIET DONG

R32 c6 cong thic hoa hoc CH:F2, nhiét d6 so6i
thuong -51.7°C, ¢6 dic tinh nhiét dong rat tot
tuong ty nhu R22 va 502 [1, 2]. R32 khong doc
TLV = 1000 ppm, AEL = 1000 ppm. Do c6 dén 2
nguyén ti hydro trong phan ti nén R32 thudc loai
dé& chay hon so v6i R22, an toan chay nd kém hon
so v6i R22. Uu diém chu yéu ciia R32 chi la than
thién hon véi moéi truong, R32 1a HFC nén cong

ngh¢ ga, du, boi tron, bao dudng, stra chita tuong
tw nhu HFC 410A.

R32 bén vitng vé nhiét va hoa, khong an mon
va tac dung véi vt liéu ché tao may nhu thép, dong,
nhoém va dong thau. Tuy nhién can tranh sir dung
kém, ma nhé, chi vi bi R32 an mon. R32 duoc st
dung 1a don chat cho may diéu hoa, trudc hét 1a dicu
hoa phong chu yéu do GWP = 675 twong d6i thip so
v6i cac HFC khac. Tuy nhién c6 GWP thip, nhung
van cao hon nhiéu so v6i yéu cau cua EU 1a < 150.

Tuy nhién R32 c¢6 nhuoc diém 1a ap suat rat cao
va nhiét do cudi tim nén qué cao. Trudc day no chi
dugc sir dung 1a thanh phan trong hdn hop (R32
chiém 23% trong R407C va 50% trong R410A).
Theo [4, 5] do nhiét do cudi tAm nén cao nén kho co
thé st dung trong k¥ thuat PHKK, dac biét RAC.
Bang 1 gi6i thiéu thong s6 cia R32 so sanh véi mot
s6 MCL thong dung cho may DPHKK.

Bang 2 gi6i thiéu so sanh théng s6 chu trinh tiéu
chuan cho PHKK phong véi nhiét d6 bay hoi 5°C,
dd qua nhiét hoi hut Aty = 5K (nhiét d¢ phong 27°C),
nhiét d¢ ngung tu 50°C, d6 qua long Aty = 5K (nhiét
d6 moi truong 35°C) d6i voi 4 loai MCL d4 néu. Qua
bang 2 ta thiy: nhuoc diém 1a R32 c6 ap suét ngung
tu cao nhat, nhiét do cudi tim nén cao nhat, gay kho
khin cho viéc img dung. Nhuoc diém khac 1a hé s6
lanh thuoc loai thép nén tiéu tén nang luong hon so
v6i R410A va R22. Uu diém 1a nang suat lanh khbi
lugng va thé tich ciing cao nén may nén rat gon chi
con khoang 70% so véi R410A [3], lam tong phat
thai khi nha kinh giam, téng chi phi vé trong mai
dich vu giam di nhiéu.

Bang 3 gidi thiu su tuong thich cua cac dung cu
lép dat. Nhu vay, bo van nap, day nap, bo loe 6ng, chia
khoéa luc, ddu ric co chuyén ddi, binh chira thu hdi ga
cua R32 la twong thich v&i R410A nhung khong tuong
thich voi R134a va R22. Dau boi tron R32 ciing trong
tu nhu cia R410A do cung nhom HFC.

16 | <@ s& PAO TAO TAI BAC NINH

Dia chi: Phuong Vo Cuong, TP Bac Ninh

Tel: 0246 262 7798 = Website: www.eaut.edu.vn



Bing 1: Thong sé ciia R32 so sdnh véi mét sé moi chit thong dung

HOI NGHI KHOA HOC

Cong thirc hoa hoc CH2FCF3 CHCIF2 R32/125 CHzF2

Phén tit lugng 102.03 86.47 72.58 52.02
Diém soi tiéu chuan, °C -26.1 -40.8 -51.6 -51.7
Nhiét d¢ t6i han, °C 101.1 96.2 72.5 78.2
Ap suét téi han, Mpa 4.06 4.99 4.95 5.78
Mat d¢ t6i han, kg/m?3 515 513 329
Gidi han bat Itra dudi LFL, % Non Non Non 13.3
Nhiét tri HOC, MJ/kg 4.2 2.2 -4.4 9.4
Nhom an toan A1 A1 Al A2L
Tudi tho trong khi quyén, nam 13.6 11.8 5-15 5.6
0DP 0.000 0.034 0.000 0.000
GWP (100 ndm) 1600 1900 2340 675
S T :;a;y thé tam thoi cho grnl;Kk\r/]é;:hiéu (g BHKK ;T;;gﬁre cho R22,

Bing 2: So sdanh thong sé chu trinh PHKK tiéu chuan t, = 5°C, t, = 50°C

T

Ap suat ngung tu

Ap sut bay hoi Bar 35 5.8 9.34 9.5
Ty s6 nén - 3.77 3.33 3.28 3.29
Nhiét do dau ddy °C 62 76 77 89
Nang suét lanh khéi lugng kJ/kg 142 152 192 246
Thé tich riéng hoi hut m/kg 0.064 0.0430 0.029 0.0396
Nang suét lanh thé tich kd/m? 2230 3630 5276 6210
Cong nén riéng kJ/kg 30 31 39 52
He s6 lanh Iy thuyét COP - 473 4.90 4.92 473
% higu suét so vai 410A 96.1 99.6 100 96.1
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Bing 3: Sw twong thich ciia cdc dung cu lip dat

I T R m

B¢ van nap MCL khong khong

Day nap MCL khéng khong co co
B0 loe Ong khong khong co co
Chia khoa luc khong khong co co
Pau réc co chuyén dbi khong khong co co
Binh chifa sau thu hdi khong khong co co
Can dinh luong; Dung cu uon 6ng; Bom chan khong; May do ga dién tr co co co co

3.BANG HOI BAO HOA
Bdng 4 gioi thiéu bdang hoi bdo hoa ciia R32 [2]

-m vdmdkg | v’dmikg p’kg/m® | p’kg/m® = h’ki/kg r kJ/kg h” k/kg | s’ ki/kgK | s” kd/kgK

(10) 1)
-120 0.00049 = 0,73148  50413.4  1367.10  0,01984 11,393 443,37 454,77 0,1030 29,981
-115 0.00086 = 0.73727  29397.2  1356.35  0.03402 18,312 439,78 458,09 0,1474 2,9281
-110 0.00146 = 0.74324  17804.4 134547  0,05617 25,275 736,11 461,39 0,1907 2,8638
-1056 0.00240 = 0.74938  11159.2 133444  0,08961 32,304 432,36 464,67 0,2332 2,8045
-100 0.00582 = 0,75570 = 7214,89  1323,27  0,13860 39,415 428,50 467,92 0,2749 2,7497
-95 0,00590 = 0,76223 479819 131194  0,20841 46,633 424,52 471,15 0,3160 2,6989
-90 0,00887 = 0.76896  3273.93  1300,45  0,30544 53,966 420,38 474,35 0,3565 2,6518
-85 0.01302 = 0.77592  2286.73  1288,80  0,43731 61,409 416,08 477,49 0,3966 2,6081
-80 0.01867  0,78311 1631.64 127696  0,61288 68,974 411,59 480,56 0,4363 2,5672
-75 0.02622 = 0.79055  1187,13 126494  0,84237 76,668 406,90 483,57 0,4756 2,5291
-70 0.03614 = 0.79826 =~ 879.254  1252,73  1,13733 84,482 401,99 486,47 0,5145 2,4933
-69 0.03845 = 0.79983  829.675  1250,26  1,20529 86,059 400,98 487,04 0,5222 2,4864
-68 0.04088 = 0.80142  783.394  1247,79  1,27650 87,641 399,97 487,61 0,5299 2,4796
-67 0.04343  0,80302 740,161 1245,30 = 1,35106 89,228 398,94 488,17 0,5377 2,4729
-66 0.04612 = 0,80463 699,747 124281 1,42909 90,820 397,91 488,73 0,5453 2,4662
-65 0.04893  0,80625 661,941 1240,31 1,51071 92,416 396,87 489,28 0,5530 2,4597
-64 0.05189 = 0.80788 626,554  1237,80  1,59603 94,016 395,81 489,83 0,5607 2,4532

-63 0.05498  0,80953 5937407 123528  1,68518 95,621 394,75 490,37 0,5683 2,4467
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-m v dm¥kg | v’ dm¥kg  p’ko/m®* p’ kg/m* b ki/kg rkd/kg h” ki/kg | s’ kJ/kgK | s” kd/kgK

(10) (1)
-62 0.05823 = 0.81119 = 562.338  1232,76 = 1,77829 97,230 393,68 490,91 0,5759 2,4404
-61 0.06162  0.81286 533,200  1230,22  1,87547 98,843 392,60 791,44 0,5836 2,4341
-60 0.06518 = 0,81455 ~ 505,853  1227,67  1,97686 100,46 391,51 491,97 0,5911 2,4279
-59 0.06890 081625 480,172 122512  2,08259 102,08 390,41 492,50 0,5987 2,4218
-58 0.07279 = 081796 = 456,041 122256  2,19278 103.71 389,31 493,01 0,6063 2,4157
-57 0.07685 081968 433,353  1219,98  2,30759 10533 388,19 493,53 0,6138 2,4098
-56 0.08110 = 082142 412,008 1217,40  2,42713 106,97 387,07 494,03 0,6213 2,4038
-55 0.08552  0.82318 391,916 121481  2,55157 108,60 385,93 494,54 0,6288 2,3979
-54 0.09014 082494 372,991 121221  2,68103 110,24 384,79 495,03 0,6363 2,3921
-53 0.09496 082672 355,156 = 1209,59  2,81566 111,88 383,64 495,52 0,6438 2,3864
-52 0.09998 082852 338,319 120697  2,95579 113,55 382,45 496,00 0,6513 2,3807
-51 0,10521  0.83033 322,451  1204,34  3,10124 115,20 381,28 496,48 0,6587 2,3751
-50 0.11066 = 083215 307,473  1201,70  3,25232 116,86 380,10 496,96 0,6661 2,3695
-49 0.11632 0783400 293,326  1199,05  3,40918 118,51 378,91 497,42 0,6735 2,3640
-48 0.12222 = 083585 279,957  1196,38  3,57198 120,17 377,71 497,88 0,6809 2,3585
-47 0.12835 0083772 267,317  1193,71  3,74088 121,83 376,50 498,34 0,6882 2,3531
-46 0,13472 = 0,83961 255,360  1191,03  3,91604 123,50 375,29 498,78 0,6955 2,3477
-45 0,14133  0,84151 244,044 111833  4,09763 125,16 374,06 499,23 0,7028 2,3424
-44 0.14820 = 0,84343 = 233,328  1185,63  4,28581 126,83 372,83 499,66 0.7101 2,3371
-43 0,15533  0,84537 223,176 = 118291  4,48077 128,50 371,59 500,09 0,7173 2,3319
-42 016273 = 084733 = 213,554  1180,18  4,68266 130,17 370,34 500,51 0,7246 2,3267
-4 0,17040  0,84930 204,429 1177,44  4,89168 131,84 369,08 500,92 0,7318 2,3216
-40 0,17835 085129 = 195,772  1174,69  5,10799 133,52 367,81 501,33 0,7389 2,3165
-39 0,18659  0,85329 187,555  1171,93  5,33178 135,19 366,54 501,73 0,7461 2,3115
-38 0,19512 = 0,85532 = 179,752  1169,16  5,56323 136,87 365,26 502,13 0,7532 2,3065
-37 0.20395 085736 172,338  1166,37  5,80254 138,55 363,97 502,51 0,7603 2,3015
-36 021310 = 0,85942 165,292  1163,57  6,04988 140,23 362,67 502,89 0,7673 2,2966
-35 0,22256  0,86150 158,593  1160,76  6,30546 141,90 361,36 503,27 0,7744 2,2917

-34 0,23234  0,86360 152,219  1157,94  6,56948 143,58 360,05 503,63 0,7814 2,2869
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U] (2 @) 4 (5) (6) () 8 9 (10) (1)

-33 0,24245 0,86573 146,144 1155,10 6,84255 145,28 358,71 503,99 0,7884 2,2821
-32 0,25291 0,86787 140,369 1152,25 7,12410 146,96 357,38 504,34 0,7954 2,2773
-31 0,26370  0,87003 134,867 1149,39  7,41470 148,64 356,04 504,68 0,8023 2,2726
-30 0,27485  0,87221 129,625 1146,51 7,71456 150,32 354,69 505,02 0,8092 2,2679
-29 0,28636 0,87441 124,628 1143,63 8,02390 152,01 353,34 505,34 0,8160 2,2632
-28 0,29824  0,87664 119,862 1140,72  8,34293 153,68 351,98 505,67 0,8228 2,2586
-27 0,31050  0,87888 115,315 1137,81 8,67188 155,36 350,61 505,98 0,8296 2,2540
-26 0,32314 0,88115 110,976 1134,88 9,01097 157,04 349,24 506,28 0,8364 2,2495
-25 0,33617 0,88344 106,833 1131,93 9,36042 158,72 347,86 506,58 0,8431 2,2449
-24 0,34961 0,88576 102,876 1128,97  9,72048 160,39 346,47 506,87 0,8498 2,2404
-23 0,36345 0,88810 99,0945 1126,00 10,0914 162,07 345,08 507,15 0,8565 2,2360
-22 0,37770  .0,89046 95,4804 1123.01 10,4734 163,74 343,68 507,42 0,8631 2,2315
-21 0,39238 = 0,89285 92,0246 1120.01 10,8667 165,41 342,28 507,69 0,8697 2,2271
-20 0,40750 0,89526 88,7191 1116,99 11,2715 167,08 340,86 507,95 0,8762 2,2227
-19 0,42305 0,89770 85,5503 1113,95 11,6890 168,77 339,42 508,19 0,8828 2,2184
-18 0,43905  0,90017 82,5222 1110,90 12,1180 170,44 338,00 508,43 0,8893 2,2140
-17 0,45551 0,90266 79,6226 1107,84 12,5592 172,10 336,57 508,67 0,8958 2,2097
-16 0,47244 0,90518 76,8452 1104,75 13,0132 173,76 335,13 508,89 0,9022 2,2054
-15 0,48984 = 0,90773 74,1838 1101,65 13,4800 175,42 333,68 509,10 0,9086 2,2012
-14 0,50772 = 091030 71,6329 1098,54 13,9601 177,08 332,23 509,31 0,9149 2,1969
-13 0,52610 0,91291 69,1869 1095,40 14,4536 178,73 330,78 509,51 0,9212 2,1927
-12 0,54497 = 091554 66,8409 1092,25 14,9609 180,38 329,32 509,70 0,9275 2,1885
-1 0,56435 = 0,91820 64,5900 1089,08 15,4823 182,03 327,85 509,88 0,9337 2,1843

-10 0,58426 =~ 0,92090 62,4296 108590 12,5592 172,10 336,57 508,67 0,8958 2,2097

-9 0,60469 = 092363 60,3555  1082,69 13,0132 173,76 335,13 508,89 0,9022 2,2054
-8 0,62565 092639 58,3592  1079,46 13,4800 175,42 333,68 509,10 0,9086 2,2012
-7 0,64716 = 092918 56,4453  1076,22 13,9601 177,08 332,23 509,31 0,9149 2,1969
-6 0,66923 = 0,93200 54,6061 107296 14,4536 178,73 330,78 509,51 0,9212 2,1927
-5 0,69185 = 093487 52,8382  1069,67 14,9609 180,38 329,32 509,70 0,9275 2,1885
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-m v dm¥kg | v’dm¥kg  p’ko/m®* p kg/m* R ki/kg rkd/kg h” kd/kg | s’ kJ/kgK | s” kd/kgK

(10) (1)
-4 0,71506 = 093776 = 51,1382  1066,37 15,4823 182,03 327,85 509,88 0,9337 2,1843
-3 0,73884 094069 49,5032  1063,04 20,2007 195,13 315,88 511,02 0,9823 2,1516
-2 0,76321 = 094366 47,9300  1059,70 = 20,8637 196,75 314,37 511,12 0,9882 2,1476
-1 0/78819 = 0,94667 = 46,4161  1056,33 21,5442 198,37 312,84 511,21 0,9941 2,1436
0 081378 = 094972 = 44,9553  1062,94 22,2443 200,00 311,29 511,29 1,0000 2,1396
1 0,83999 095281 43,5516  1049,53 22,9613 201,61 309,75 511,37 1,0058 2,1357
2 0,86683 = 095593 42,1996  1046,10 23,6969 203,22 308,21 511,43 1,0116 2,1317
3 0,89431 095910 40,8968  1042,64 24,4518 204,82 306,66 511,48 1,0173 2,1278
4 0,92245 = 096232 39,6413  1039,16 25,2262 206,42 305,11 511,53 1,0230 2,1238
5 0,95124 096557 38,4310  1035,65 26,0206 208,02 303,55 511,57 1,0286 2,1199
6 0,98071 = 096888 37,2640  1032,12 26,8356 209,61 301,98 511,59 1,0342 2,160
7 1,01085 097223 36,1354  1028,57 27,6737 211,22 300,39 511,61 1,0399 2,121
8 1,04170 = 097562 = 35,0491 102499 28,5314 212,81 298,80 511,61 1,0454 2,1082
9 1,07324 097907 = 34,0007  1021,38 29,4112 214,39 297,22 511,61 1,0509 2,1043
10 1,10550 = 098257 = 32,9886  1017,74 30,3135 215,97 295,62 511,60 1,0564 2,1005
11 1,13849 098612 32,0115  1014,08 31,2388 217,55 294,02 511,57 1,0619 2,0966
12 117221~ 098972 31,0677  1010,39 32,1878 219,13 292,41 511,54 1,0673 2,0928
13 1,20668 099338 30,1534  1006,67 33,1638 220,72 290,77 511,49 1,0727 2,0889
14 1,24191 099709 = 29,2721  1002,92 34,1623 222,29 289,14 511,43 1,0781 2,0850
15 1,27791 1,00086 28,4202 999,137 35,1862 223,86 287,51 511,37 1,0834 2,0812
16 1,31469 = 1,00470 27,5967 995,326 36,2363 225,42 285,87 511,29 1,0887 2,0774
17 1,35227 = 1,00859 26,7981 991,482 37,3161 227701 284,19 511,20 1,0941 2,0735
18 1,39065  1,01255 = 26,0275 987,605 38,4209 228,57 282,53 511,10 1,0993 2,0697
19 1,42985 1,01658 = 25,2818 983,694 39,5541 230,13 280,85 510,99 1,1045 2,0659
20 1,46989 = 1,02067 @ 24,5602 979,749 40,7163 231,69 279,17 510,86 1,1097 2,0620
21 161077 = 1,02483 23,8616 975,769 41,9083 233,25 277,48 510,73 1,1149 2,0582
22 1,65251 1,02907 = 23,1831 971,751 43,1349 234,83 275,75 510,58 1,1201 2,0544
23 169512 1,03338 22,5277 967,696 44,3897 236,39 274,03 510,42 1,1252 2,0505
24 1,63861 1,03777 = 21,8928 963,603 45,6771 237,96 272,29 510,25 1,1304 2,0467
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U] 2 @3) 4 (5) (6) U] ()] 9

(10) 1)
25 1,68300  1,04224 = 21,2758 959,469 470,018 239,54 270,53 510,06 1,1355 2,0429
26 1,72830  1,04680 20,6793 955,295 48,3576 241,10 268,76 509,86 1,1406 2,0390
27 1,77453 | 1,05144 = 20,1009 951,078 49,7490 242,67 266,99 509,65 1,1457 2,0352
28 1,82170  1,05617 = 19,5384 946,818 51,1813 244,25 265,17 509,42 1,1508 2,0313
29 1,86982  1,06099 18,9942 942513 = 52,6477 245,82 263,36 509,19 1,1558 2,0274
30 191891  1,06591 = 18,4661 938,161 54,1532 247,40 261,54 508,93 1,1608 2,0236
31 1,96899 = 1,07094 = 17,9521 933,762 55,7039 248,99 259,67 508,66 1,1659 2,0197
32 2,02006 = 1,07606 17,4544 929,313 = 57,2921 250,58 257,80 508,38 1,1709 2,0158
33 2,07216 | 1,08130 16,9697 924,812 58,9284 252,18 255,89 508,07 1,1760 2,0118
34 2,12528  1,08665 16,5002 920,259 60,6053 253,78 253,98 507,76 1,1810 2,0079
35 2,17946 | 1,09212 16,0440 915,651 62,3285 255,38 252,05 507,43 1,1860 2,0040
36 2,23470 = 1,09771 155992 910,985 64,1057 257,01 250,06 507,07 1,1911 2,0000
37 2,29102 = 1,10344 1571682 906,261 65,9275 258,63 248,08 506,71 1,1961 1,9960
38 2,34844  1,10929 14,7476 = 901,475 67,8077 260,28 246,04 506,31 1,2012 1,9920
39 2,40698 = 1,11529 14,3398 896,625 69,7361 261,92 244,00 505,91 1,2063 1,9880
40 2,46666 = 1,12144 13,9416 891,709 71,7278 263,59 241,89 505,48 1,2114 1,9839
4 2,52750 112775 = 13,5541 886,724 73,7785 265,27 239,76 505,03 1,2166 1,9798
42 2,59951  1,13422 13,1779 881,666 75,8846 266,95 237,61 504,56 1,2217 1,9757
43 2,65271 | 1,14086 12,8103 876,533 = 78,0621 268,66 235,40 504,07 1,2269 1,9715
44 2,711713 | 1,14768 12,4522 871,321 80,3072 270,39 233,16 503,55 1,2321 1,9673
45 2,78278 = 1,15470 = 12,1031 866,027 82,6233 272,14 230,86 503,00 1,2374 1,9630
50 3,13033  1*19308 10,4827 838,167 95,3953 281,22 218,65 499,87 1,2644 1,941
55 351216 = 1,23842  9,03708 807,479 110,655 291,13 204,73 495,86 1,2934 1,9173
60 3,93148 129380  7,72915 772,916 129,380 302,28 188,35 490,63 1,3256 1,8909
65 439198  1,36501 | 6,51894 732,598 153,399 315,38 168,16 483,54 1,3628 1,8601
70 4,89784  1,46529  5,34937 682,461 186,938 331,84 141,31 47314 1,4090 1,8208
75 545391 = 1,64093  4,06234 609,410 246,164 355,82 98,288 454,11 1,4758 1,7582

78,41 583000  2,32558  2,32558 430,000 430,000 401,99 0,0000 401,99 1,6058 16058
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5.KET LUAN

Tir nan 2013, nhiéu cong ty Nhat da st dung
R32 trong méay diéu hoa phong RAC [3]. Trung
Qudc va mot s6 nude Pong Nam A nhu Indonesia
[7], Thai Lan [8]... ciing san xudt RAC v&i R32.
O Thai Lan ¢6 t6i 12 xi nghiép san xuat RAC véi
R32, chiém 20% thi phan tri gia khoang 1.27 ty
USD [8]. May diéu hoa phong R32 ciing dang
dugc ban rong rai trén thi truong Viét Nam. Viéc
tim hiéu c4c s6 li¢u nhi¢t dong co ban cua R32 1a
hét strc can thiét. Bai bao nay cung cip sb liéu vé
tinh chat nhiét dong, bang va d6 thi phuc vu cho
cong tac dao tao, nghién ctru, danh gia so sanh

cac chu trinh... cling nhu phuc vu cho cong tac
lép dat, van hanh, kiém tra, bao tri, bao duodng,
stra chita may va thiét bi.

Tuy nhién, ching ta chua nén st dung rong rai
R32 ngoai méay diéu hoa phong vi ngoai thuan loi 1a
da co6 sdn cong nghé va co so san xudt R32 (R32 la
thanh phan cua R404A, 410A, 507...), c6 GWP
tuong ddi nho, nhung nhiét do cudi tim nén qua
cao, hiéu suat bién d6i nang lugng lai khong cao.
Vi Viét Nam la nudc ngheo, méi c6 an hué duogc
Lién Hop Qudc cho sir dung dén nam 2040. R22 1a
cong nghé di on dinh trén 80 nam, quen thudc va
hiéu qua, bao dudng sta chita d& dang, c6 thé tng

i
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TRUGNG DAI HOC CONG NGHE DONG A

EAST ASIA UNIVERSITY OF TECHNOLOGY

dung rong rai trong nhiéu linh vyc ctia nén kinh t¢  tuong lai, nhung dén nay lai phai viit bo. Cac moi
v6i hidu qua niang lugng cao. Chung ta khong nén  chét lanh nay ciing khong hé ré, dat hon R22 tir 8
boé phi 4n hué d6. Rut kinh nghiém tir R134a,  dén 10 lan, c6 khi con cao hon. Chung ta nén chd
R407C, R410A, khi méi ra doi cach day 20 nam, da doi khoang muodi ndm cho dén khi cac MCL moi
dugc quang cao nhu moi chit lanh vinh vién cua dugc str dung 6n dinh cling chua mudn. <

SUMARY

REFRIGERANT R32, THERMODYNAMIC PROPERTIES, TABLE, DIAGRAM AND THE
APPLICATION ABILITIES

While not yet found the ideal refrigerant, safe, non - toxic, enviromentally, friendly, no
ozone depletion, low greenhouse effect, from 2013, the R32 refrigerant has been applied
in the RAC room air condtitioner in Japan, China, Indonesia, Thailand and some other
Asian countries. R32 Air Conditioners have also appeared on the Vietnam market. This
paper provides thermodynamic properties, saturated steam tables, diagram Igh-h with
relevant information... to meet the needs of research, training, installation, operation,
maintenance and repair of this kind of RAC for the lecturers, students, engineers,
technician... and interested people.

TAILIEU THAM KHAO

[11 Nguyén Blrc Lgi. Ga, Dau va Chét tai lanh, NXB Gido duc 2008

[21 Nguyén Blrc Lgi, Pham Van Tuy. Méi chat lanh, NXB Gido duc 1998

[31 Daikin. Méi chat lanh thé hé md&i R32. Héi thao loai trir CFC va tiét kiem nang lugng, nang cao hiéu suat
nang lugng trong Iinh vuc lam lanh va diéu hoa khéng khi. Ha N&i ngay 10.12.2013

[4] Nguyén Dlc Lgi. Nghién clru kha nang thay thé R134a bang R1234ze(E) va R32 trong td lanh gia dung
va thuong nghiép. Tap chi nang lugng Nhiét s6 117 thang 5 2014, tr. 6 - 10.

[51 Nguyén Duc Loi. M6i chat lanh mai R1234yf va R32, so sanh ly thuyét véi R134a trong td va may lanh
thuong nghiép. Tap chi KHCN cac trudng Dai hoc Ky thuat s6 102, tr. 117 - 121

[6] Dragon Wu TCL, Study on Heat Pump Water Chiller with R290 and R32. Agenda for the Asia and the
Pacific Regional Workshop on Enviromentally Friendly Refrigerants in Room Air Conditioner (RAC) and
Compressor Manufacturing Plants, 29 Febr. To 3 march 2016 Schenzhen China

[71 Ari D. Pasek, Iwwan Chandra. Indonesia Experience in Implementing HPMP in Manufacturing Sector.
Agenda for the Asia and the Pacific Regional Workshop onon Enviromentally Friendly Refrigerants in
Room Air Conditioner (RAC) and Compressor Manufacturing Plants, 29 Febr. To 3 march 2016
Schenzhen China

[81 Thailand Department o Industry Works. Update on HPMP Stage | of Thailand AC Sector. Agenda for the
Asia and the Pacific Regional Workshop onon Enviromentally Friendly Refrigerants in Room Air
Conditioner (RAC) and Compressor Manufacturing Plants, 29 Febr. To 3 march 2016 Schenzhen China

[91 Nguyén Burc Lgi. Cac thé hé mai chit lanh va bdo vé méi trudng séng. Tap chi Nang lugng Nhiét s6 122
(01/2015) tr.9 - 13.

24 CO SO PAO TAO TAI BAC NINH
Dia chi: Phuong Vo Cuong, TP, Bac Ninh = Tel: 0246 262 7798 = Website: www.eaut.edu.vn



HOI NGHI KHOA HOC

Truong Dai hoc Cong nghé Bong A
truoc co hdi va thach thic cua cudc
Cach mang cong nghiép 4.0

>

Thé gi6i ngay nay dang trdi qua nhitng thay déi I6n lao chua tirng c6. Cuéc cdch mang
céng nghiép ldn thu tu - con duogc goi la cong nghiép thé hé 4.0 (CMCN 4.0) - dd, dang va
sé tiép tuc tao ra nhiing bién déng manh mé, gay dnh huéng dén moi mdt ctia cuéc séng
con ngudi trong thé'ky 21.

Cudc cdch mang céng nghiép ldn thu tu sé dnh hudng sdu sdc dén nén kinh té, xa héi toan
cdu, trong dé cé nén gido duc, ddt ra cho nén gido duc nhitng vdn dé cdp bdch. Néu coi gido
duc (ddc biét la gido duc dai hoc) la buéc chudn bi hanh trang cdn thiét cho ngudi hoc tu
tin buéc vao cudc séng, thi nha truéng cdn trang bi ddy da nhiing ky ndng cdn thiét cho
ho, khéng chi cho hién tai ma con cd tuong lai.

Viéc tiép nhdn, thay déi néi dung va phuong thtc dao tao dé ddp ting va theo kip tdc
dong cta cudc cdch mang 4.0 ddt ra cho nganh gido duc, trong dé hé théng gido duc dai
hoc néi chung, PH Céng nghé Pong A (EAUT).... néi riéng nhitng vdn dé mang tinh tat
yéu va cdp thiét.

Cach mang cong nghiép lan thir 4 1a xu hudng

1. NHAN DIEN CUOC CACH MANG
CONG NGHIEP LAN THU 4

Lich str da ghi nhan 3 cudc cach mang cong

tu dong hoa, trao ddi dit licu trong cong nghé. Ban
chat cia CMCN lan thir 4 1a dya trén nén tang cong
nghi¢p chinh thirc, lam thay ddi toan bo nén san  1ghé so, tich hop tat ca céc cong nghé thong minh ¢
xudt va céc didu kién kinh té - xa hoi cta thé gigi. 101 uu héa quy trinh, phuong thire san xuat; nhan

Céach mang cong nghiép lan thir nhat dugc danh
dau bang sy ra doi cia may hoi nude. Cude cach
mang cong nghiép l1an tha 2 1a sy xuat hién cia
dién ning, va lan thir 3 1a su bung nd cua tin hoc va
tu dong hoa.

manh nhitng cong nghé dang va s€ c6 tac dong 16n
nhit nhu 1a cong nghé in 3D, cong nghé sinh hoc,
cong nghé vat liéu mdi, cong nghé tu dong hoa,
ngudi may,... Cong cu thuc hién la cac h¢ théng
khong gian mang, Internet van vat va di¢n toan dam

*

Pai hoc Céng nghé bong A.
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may. Qua do, nguoi ta tao ra nhitng nha may thong
minh véi hé théng may moéc ty két ndi voi nhau, tur
t6 chirc va quan li. Pay con duoc goi 1a cude cach
mang s0, vi chiing ta s& dugc chimg kién cong cude
"s hoa" thé gidi thuc thanh thé gidi ao.

Diéu khac biét gitta CMCN 4.0 véi ba cudc
cach mang trude d6 1a CMCN 4.0 khong gén véi sy
ra doi ciia mdt cong nghé maoi cu thé nao, ma la két
qua hoi tu ciia nhiéu cong nghé khac nhau, trong d6
trong tam la cong nghé nano, cong nghé sinh hoc va
cong nghé thong tin - truyén théng. Cudc cach mang
nay phat trién truc tiép tir cude cach mang 1an ba, két
hop cac cong nghé lai véi nhau, lam mo ranh gidi
giita vat 1y, k¥ thuat sb va sinh hoc.

Do d6, ngudi ta c6 thé noi rang [5]: Cude Cach
mang cong nghiép lan thir tu, con goi 14 4.0, gdm tat
ca thanh tyu cia ca ba cugc Cach mang cong nghi¢p
trude hoa quyén 1an nhau, biéu hién bang:

(1) K¥ thuat sb (tri tué nhan tao (AI), van
vét két ndi - Internet of Things (IoT), dit lidu 1on
(Big Data));

(2) Cong ngh¢ sinh hoc (trong néng nghiép,
thuy san, ché bién thuc phém, y duogc, nang luong
tai tao);

(3) Vit 1y (v6i robot thé hé méi, may in 3D, xe
tu 1ai, vat liéu méi, cong nghé nano).

Cudc cach mang 4.0 khong con la du doan, hién
nay voi sy ra doi lién tiép ctia nhiing robot ty dong
mang tri tu¢ nhan tao, xe hoi ty lai, mang xa hoi,...
ching ta da cam nhan duogc sy tac dong cua ki
nguyén 4.0 rat o nét.

2. TAC PONG CUA CMCN 4.0 PEN CAC
LINH VUC BOI SONG, XA HOL

Tam diém va hinh dang chinh ciia cuéc Cach
mang Cong nghiép 4.0 1a dang cac mé hinh “Nha
may thong minh”. M6 hinh nay s& bét ddu tir qua
trinh ty dong hoa san xuat dé giam gia thanh thong
qua giam chi phi tiéu hao nguyén liéu dau vao va chi

phi nhan cong, tor do, taing kha nang canh tranh
nhung van dam bao loi nhuan tdi da cho doanh
nghiép. Do vay, né dugc du bao sé€ lam thay ddi can
ban nén san xuit cua thé gidi, timg budc v& lai ban
d6 kinh té cua thé gidi, v6i su suy giam quyén luc
ciia cac qudc gia dwa chu yéu vao khai thac tai
nguyén va sy gia ting strc manh cua cac quic gia
dura chu yéu vao cong nghé va doi méi sang tao.

3.MOT sO Vi DU VE SU DOT PHA CUA
CACH MANG SO.

- Méy tinh PC thay thé may danh chir va lam
thay doi cach chung ta lam viéc va giao tiép. Su két
hop gitra gia ca hop ly va giao dién than thién véi
ngudi st dung dong vai tro quan trong ddi voi su
phat trién nhanh chong ctia nganh cong nghiép may
tinh c4 nhan trong nhiing ndm 1990. Dién toan ca
nhan di pha v& nganh cong nghiép truyén hinh ciing
nhu rat nhiéu hoat dong khac.

- Thu dién tir (Email) da thay doi cach thirc giao
tiép, thay thé thu truyén thong trudc day, tac dong
manh dén nganh buu chinh.

- May tinh xach tay va di¢n thoai di dong gitip
cho nguoi lao dong kha nang lién lac, mac du c6 kha
ning di chuyén cao; 1am cho moi ngudi co thé két
ndi voi nhau va ddi tac tir bit ctr noi nao.

- Pién thoai thong minh vé co ban di thay thé
dién thoai di dong, nho cac ing dung c6 san, da tac
dong manh dén céc san phém nhu méy anh bo tai,
méy nghe nhac MP3, may tinh va thiét bi GPS,...
tac dong manh dén nganh cong nghiép vién thong.

- bién toan dam may la mot cong nghé quan
trong phé v thé gidi kinh doanh, thay thé nhiéu tai
nguyén thong thuong da dugc dat tai noi nguoi su
dung hay cung cp nhu 12 mét dich vu luu trit.

- Mang truyén thong xa hoi di c6 mot tac dong
16n dén phuong thuc giao tiép cua con nguoi, lam
tac dong manh dén dién thoai, email, nhin tin nhanh
va lap ké hoach su kién.
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4. TAC DPONG DEN CAC LINH VUC

4.1. Internet van vat.

Mot s nganh tmg dung Internet van vét dang
c6 su phat trién manh mé:

- Ty dong hoa quy md gia dinh: Cung cap truy
cap tir xa dén céc thiét b gia dinh.

- Giam sat theo doi suc khoe: Cap nhét cac chi
s6 strc khoe (cac may bom thudc insulin diéu khién
tr xa boi cac bac sy, may do nhip tim...); Xay
dung s6 liéu vé cac chu ky théi quen sinh hoat ctia
con nguoi, véi viéc cdp nhat, truyén tai dir liéu
thuong xuyén.

- Van tai: St dung hé thong Internet van vat dé
cap nhat, theo doi thong tin nhu sit dung nhién liéu
xang dau, dia diém, thoi gian, khoang cach di
chuyén, ciing nhu du bao nhu cau sir dung xe. -
Internet van vat dang ngay cang chiém linh vai trd
quan trong d6i voi nganh niang luong, xiy dung co
so ha tang, nong nghiép, san xuit, céng nghiép va
nhét 14 cic tmg dung danh cho ngudi tiéu dung. Khai
niém cac “thanh phd thong minh” (smart cities) - noi
cong nghé thong tin va vién thong dugc tich hop vao
cac dich vu d6 thi va co sé ha tﬁng nham nang cao
chat lwong va hoat dong cling nhu tiéu chudn cia
mirc séng “do thi”

4.2. Vat liéu maéi

CMCN 4.0 1a co so dé ung dung nhiéu vat liéu
mo&i ¢ tinh nang dic biét, co thé tai ché va dé thich
g trong san xuat néng nghiép. Ung dung cong
nghé nano trong bao quan néng san va cac loai rau,
dac biét 1a trai cay dugc ngdm phun phi nong nghiép
nano bac s& 1am sach vi khuén va ndm, nang cao chét
luong va han st dung.

4.3. Robot

Co hoi thay ddi luc lugng lao dong trong nong
nghiép, robot ngay cang dugc ing dung nhiéu trong
nganh ché tao may ndng nghiép, nho duge trang bi

HOI NGHI KHOA HOC

cac loai siéu quang phd, d6 nét cao va may anh
nhiét dugc lap dat man hinh thoi tiét va may quét
song laze. Cho phép robot thu thap duoc cac dir liéu
day du vé diéu kién méi truong, robot s& lam ting
nang sut lao dong, giam chi phi quan 1y, t6i uvu hoa
dau vao dau ra va dy bdo tang truong va phat trién
cdy trong, ...

4.4.Cong nghé in 3D

bay dugc xem la cong nghé cua tuong lai, du
béo rang trong khoang 10 nam t&i 5% san pham tiéu
dung dugc san xuat bang cong nghé in 3D. Chiéc 6
t6 dau tién s& ra doi bang cong nghé in 3D va ciing
ky vong va phat trién (mg dung trong nong nghiép
nhu: thiét ké cung cép cac thiét bi, dung cu may moc
ndéng nghiép voi gia thanh thap. Cong nghé in 3D
duoc thiét ké va cac bd phan cua cac hé théng phun
nudc va may bom st dung nang lugng mat troi, giup
giam mot nira thoi gian lao dong, tiét kiém nudc, ...
tir 6 giam chi phi san xuat. Cong nghé in 3D ciing
tao ra co hoi phat trién rat 16n cho nganh phat trién
cong nghiép phu tro trong ché bién nong san nhu:
c4c thiét bi nha kinh, nha ludi, bao bi, trang thiét b

bao quan va van chuyén ndng san.

4.5. Cong nghé sinh hoc

Cong nghé sinh hoc va sinh hoc phan tir, sinh
hoc téng hop va di truyén hoc, v6i su hd tro cua
nhitng phuong tién hién dai cua cong nghé sé giup
gidi ma nhanh cac hé gen, tim hiéu sdu vé mat ma di
truyén, tao nhiing giéng cdy trong moéi, thich ing
voi tinh trang han han, nudc nhiém man va chéng
sau bénh, tao nén mot nén néng nghiép sach co san
phém chit lugng cao du suc canh tranh trén thi
truong thé gidi.

4.6. T6 chuc tin dung

Ngan hang thuong mai ¢6 phan Tién Phong ra
mét dich vu Ngan hang tu dong LiveBank (2/2017).
Dich vu nay cho phép khach hang guri tién, rat tién,
mé sd tiét kiém nhu dang giao dich thuc té v&i nhan

O

CO SO PAO TAO VA THU'C HANH TAI HA NOI: TOA NHA POLYCO 27

Dia chi: Duong Tran Hitu Duc, Q. Nam Tur Liém, Ha Noi = Tel: 0246 262 7798 = Website: www.eaut.edu.vn



TRUGNG DAI HOC CONG NGHE DONG A

EAST ASIA UNIVERSITY OF TECHNOLOGY

vién ngan hang. Tai LiveBank, khach hang m¢ tai
khoan chi can ldy ddu van tay voi cong nghé sinh
trac hoc Biometrics, gilip tang cudng tinh bao mat;
cac qua trinh van hanh hoan toan tu dng cung cong
nghé OCR ty dong chuyén hinh anh tir cac ban scan
thanh chir trén cac don dang ky, gitip khach hang tiét
kiém thoi gian hon han giao dich tai quay...

Ngan hang thuong mai CP Viét Nam Thinh
Vuong (VP Bank) trién khai ngan hang s dau tién
tai Viét Nam - Timo, cung cép da dang giai phap
quan ly tai chinh, giao dich ngan hang théng minh.
Timo da ung dung cong nghé¢ Chat Bot - tinh nang
chat tuy dong méi nh4t ma Facebook Messenger ra
mit ndm 2016. Cu thé, bang cach téng hop tit ca
nhitng cau hoi thuong gip cta khach hang vé tinh
nang, cac loai chi phi, cach quan ly tai khoan an toan
va cac chuong trinh khuyén mai da phan hoi qua tat
ca cac cong cu truyén thong. Timo chuyén ddi thanh
nhiing cau hdi tu dong ap dung cong nghé xac dinh
d6 tuong dong v4i cau hoi trén hé théng. Ty 16 tra 1o
dting theo cau hoi cua nguoi dung dugce Timo thong
bao 1a vao khoang 60% - 80%. Di voi nhimg cau
hoi can can thiép kiém tra hé théng, khach hang s&
dugc chuyén dén chat véi nhan vién hodc goi dén
tong dai dé duogc hd tro.

4.7. Néng nghiép tu cuéc CMCN 4.0

Ap dung cong nghé sb vao néng nghiép nhu tri
tué¢ nhan tao (Al), di liéu 16n (Big Data), Internet
van vat (IoT), dién toan dam may (Cloud
Computing) va cong nghé vién tham (Remote
Sensing) nhu hd tro 1ap ké hoach, tinh toan chi phi,
doanh thu theo muia vy, thu thap, phan tich thong tin
mdi truong, diéu khién cac thiét bi dé giit cho méi
truong tuin theo dang quy trinh chuédn, phén tich
danh gia chat lugng, nang suat va dé xuat cac giai
phap ti wu cho nha néng.

4.8. Tri tué nhan tao:

Tri tu¢ nhan tao dugc danh gia l1a phat kién vi
dai, 16n hon tit ca nhitng cudc cach mang cong nghé

truéc day cong lai, bao gdm sang tao ra dién,
Internet, cai cach cong nghiép. Mot sé chuyén gia
trong linh vuc cong nghé con nhan dinh ring trong
thap ky to1, robot s€¢ dam nhan 50% ) cong viéc
hién nay cua con nguoi. ¢ mot s6 linh vuc, may moc
s& sém c6 thé thuc hién cac cong viéc nhu nhan dién
3 triéu khuén mat cung mot Iuc, hoac thanh toan cac
khoan vay chi trong vong 8 gidy. Cong ty
Momentum Machinies dang hoan thi¢n mot robot da
ning c6 thé lam mot chiéc banh hamberger chi trong
vong 10 gidy c6 kha nang thay thé ca mot doi nhan
vién cia McDonalds. Mot chiéc robot Iip rap cua
cong ty Universal Robots khong chi thuc hi¢n cac
thao tac nhu cam, son, Iép, dén, bét vit, ma con cb
kha nang tu tao ra mot bd phan méi cho minh khi
hong. Mua he nam 2017, hang Domino Pizza co
nhiing robot giao hang ty dong dén cac dia chi trong
vong ban kinh 6,5km tir ctra hang. Google da gianh
duogc bang sang ché tao ra robot c6 tinh cach.

Cong nghé tri tué nhan tao 1a xu hudng tat yéu
clia sy phat trién xa hoi, bang chimg 1a sy tham gia
va canh tranh quyét liét cia cac cong ty cong nghé
l6n nhu Facebook, Google, IBM, Intel hay Apple.
Nhing hing nay di 1ap ra mot dbi tac tri tué nhan
tao moi trong trong tdm nghién ctru va dinh hinh
nhitng hoat dong tot nhat cho cong nghé AL Theo
hang nghién ctru Tractica (MY), trong vong 10 nam
t61, Al c6 co hdi lon trong céac linh vuc nhu quang
cdo, tai chinh, cham soéc stc khoe, tiéu dung, hang
khong. Véi kha nang phan tich dir liéu vuot troi, tam
nhin va kha ning ngdn ngir, Al c¢6 thé gitp cac linh
vuc nay cai thién quy trinh kinh doanh va tao ra cac
mo hinh kinh doanh méi. Cling theo hang nghién
cuu nay, quy mo doanh thu tir cac ing dung dua trén
Al s€ dat 59,7 ty USD vao nam 2025.

Céc cong ty cong nghé ndi tiéng déu co chung
tham vong tao ra dugc nhitng Al “thong minh” hon
con ngudi. Google, ngoai viée ty dau tu nghién ciru
v& tr{ tué nhan tao tinh dén nay. Dién hinh nhu ndm
2014, Google da thau tom cong ty cong nghé
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DeepMind ctia Anh véi gia 600 triéu do la My. Gio
day, Google Deepmind d3 tré nén ndi tiéng véi viée
danh bai dich thu co vay thé gidi. Google Deepmind
vira xay dung mot dy an Al cho hé théng tau dién
ngam London, st dung mang than kinh d& luu trix
dir lidu va truy vén cac thong tin nham giai quyét sy
c¢b phat sinh. Trudc d6 Google ciing di ra mit hé
thong hoc may TensorFlow mién phi c6 thé bit budc
co ché hoat dong cia ndo nguoi, nhan dang va ghi
nhé cac mau xac dinh. Facebook ciing cé cong nghé
AT hoc sau duing dé nghién ctru hanh vi ngudi dung.
Tir nam 2010, hing d trién khai cong nghé nhan
dang khuon mat giup xac dinh danh tinh ctia nguoi
trong anh dang trén mang xa hoi. IBM da phat trién
hé¢ thong may tinh mang tén DrWatson (h¢ thong
may tinh c6 kha nang tra 161 cau hoi theo ngon ngl
tu nhién). Gio day, IBM st dung tri tué¢ nhan tao dé
phan tich bdi canh va ¥ nghia 4n sau cac buc anh,
video, tin nhan va 15i thoai. Hién IBM dang phat
trién mot tmg dung tro 1y giang day gitp soan ra bai
hoc dua trén tai liéu dugc cung cap. Thir nghiém nay
s€ dugc thyc hién & New York trong nam téi, bén
canh phat trién h¢ thong siéu may tinh c6 tri tu¢ nhan
tao Watson. Skype, thuong hi¢u do Microsoft mua
lai, phat trién hé théng dich thuat c6 kha nang nhan
dang giong nodi ngudi dung va chuyén sang chir viét
(text) khi nguoi dung néi, do d6, cung cap kha nang
dich thuat theo thoi gian thyc voi sau ngon ngl
chinh, s& h trg thém nhiéu ngén ngir khac trong thoi
gian toi.

4.9. Nganh Giao duc va Béi méi gido duc Pai
hoc 6 Viét Nam.

O Viét Nam, giao duc dao tao luon c6 vi tri quan
trong trong cac chinh sach ciia Nha nude va trong dau
tu cua gia dinh. Chi phi cho gido duc dao tao boi Nha
nudc va boi cac gia dinh ctia Viét Nam tinh bang ty
1¢ phan trim so v6i GDP lu6n & mirc cao so vdi cac
nudc c6 trinh do phat trién twong dong va ca cac nudc
trong khu vuc. H¢ théng giao duc Viét Nam dat dugc
nhitng Kkét qua dugc quéc té thira nhan, dic biét trong
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viéc gitp hoc sinh ¢6 cac ky nang co ban (basic
skills) duoc kiém chung boi cac két qua cao trong
cac cudc thi PISA vao nam 2012 va 2015.

Tuy nhién, trong bbi canh cia Cudc cach mang
cong nghiép lan thir tu véi nhimg co hoi nhu duoc
néu o phﬁn trén, hé théng giao duc dao tao cua Viét
Nam con ¢6 nhiéu bit cap so véi yéu cau.

Tht nhét, trong mot thé gidi hién dai do cong
nghé dan dat, chinh phu nhiéu nuée trén thé gioi, ké
ca nhitng nude ¢6 nén cong nghé tién tién nhu My va
Nhat, da c6 chinh sach wu tién ro rét cho cac nganh
khoa hoc, cong nghé, k¥ thuat va toan (STEM). Két
qua la nhiing sinh vién méi, dac biét l1a sinh vién
nude ngoai, chuyén hudng manh sang hoc cac nganh
STEM dé tim kiém co hoi & lai lam viéc & My.
Trong khi d6, ¢ Viét Nam khong c6 nhitng dinh
hudng 16 nét, dan dén tinh trang nhiing sinh vién gioi
nhat thuong lua chon cac nganh kinh té, ngoai
thuong, tai chinh, ngan hang. .., dan t6i diém chuan
vao cac truong dao tao cac chuyén nganh nay cao
hon hin so vdi vao cic truong cong nghé va k¥
thuat, trong d6 c6 nhitng truong dau dan truyén
thong nhu Bach Khoa. .. Ban than s truong dao tao
c4c nganh cong nghé va k¥ thuat ciing khong nhiéu.
Pay 1a mot trong nhitng nguyén nhan din dén sy
thiéu hut nhan luc trong mot s6 nganh cong nghé
tang trudng nhanh trong thoi dai sb hoa va ty dong
hoa, dic biét 1a nganh cong nghé thong tin. Bao cao
m&i nhit vé nganh cong nghé thong tin (CNTT) cua
Vietnam Works cho thdy, trong 3 nim gin dy sb
lugng cong viéc clia nganh nay da tang trung binh
47% nam, nhung s luong nhan su chi ting ¢ mirc
8%. Nhiing su Iya chon “lac huéng” ctia cac thanh
nién khi budc vao dai hoc la mét trong nhirng
nguyén nhan dan dén ty 18 sinh vién t6t nghiép dai
hoc khéng ¢6 viéc lam c6 xu hudng tang 1én trong
nhitng nim gan déy.

Can phai dua mé hinh giao duc STEM thanh
chién lugc dinh hudng phat trién va cai cach gido
duc tai Viét Nam.
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Dao tao tiéng Anh & Viét Nam con thé hién
nhiéu bat cap:

Tiéng Anh tng dung la viéc st dung tiéng
Anh can thiét dé thyc hién mot chirc nang cy thé.
Day thuong dugce xem 1a mot by mon nén tang dé
dat duogc trinh do tiéng Anh can thiét cho mdt sé
nganh hoc.

O Viét Nam dugc cong nhan la mdt cong cu hitu
hiéu gitp cho qua trinh hoi nhap toan cau va phat
trién kinh té. Ttr nam 2008 Chinh phu Viét Nam bt
dau dwa mon tiéng Anh thanh ngoai ngit thir nhat bat
budc bat dau tir 16p 3, diéu nay phan anh 16 quyét
tam cua Nha nudc trong viéc dam bao gido duc hd
tro su phat trién ctia cac k§ nang can thiét cho thi
truong lao dong. Tuy nhién, cac két qua diém thi
tiéng Anh ctia Viét nam trong thoi gian qua thuc su
dang lo ngai, B6 Gido duc va bBao tao nhan dinh téng
thé ngoai ngir thap 1a do day 1a mon thi bat budc dé
x6t tot nghi¢p, nén tat ca hoc sinh déu phai thi ngoai
ngtr. Tuy nhién, chuong trinh giang day cua b moén
tiéng Anh van chua thuc su phi hop va nhiéu bat cap
trong viéc phan bd ngudn luc giang day ciia bd mon
tiéng Anh. Chuong trinh dao tao ctia bd mén tiéng
Anh van qua chu trong téi ngit phap trong khi phan
tiéng Anh co ban lai bi bo quén trong chuong trinh.
Noi dung kién thirc dao tao con ning vé 1y thuyét
nhe vé thuc hanh chua tao duoc sy lién thong gilra
cac chuén muc giao duc dai hoc trong nudc va quéc
té, chuong trinh hoc con ning véi thoi lwong 16,
phuong phap giang day con lac hau khong hiéu qua,
chat lvong ngudn luc sau dao tao chua dap Gmg dugc
yéu cAu thuc tién, con han ché vé kha nang nghién
ctru va cong bd két qua nghién ciru. Cac yéu kém
trén lam giam kha ning canh tranh ciia nén kinh té
trong diéu kién hoi nhap qudc té.

O hang muc gido duc dao tao, Viét Nam dung
thir 95 trong bang xép hang ciia Thé gidi, thir 7 trong
cac nudc ASEAN. Piéu déng néi ¢ day, trong s6 12
tiéu chi then chét giup nang cao hiéu qua canh tranh
ctia nén kinh té, stc khoe va gido duc co so dugc

WEF xép vao tiéu chi thtr 4, chit luong gido duc va
dao tao cap cao xép tiéu chi thir 5.

Céc con s trén 1a nhitng hoi chuéng bao dong
nhic nhé chiing ta can c6 cac giai phap dé doi méi
¢6 hiéu qua nén giao dyc dac biét la gido duc dai hoc,
néu khong mudn ngay cang tut hau xa hon so véi cac
nudc trong khu vuc va trén thé gidi va lai mot lan
nita dé 16 cham ca 4 chuyén tau CMCN 1.0,2.0,3.0
va bay gio CMCN 4.0.

4.10. Nganh giao duc va dao tao phai lam gi?

Nganh gido duc khong chi chiu va anh hudng
ctia cudc cach mang cong nghiép lan thtr 4 néi riéng
va tién bod cong nghé noi chung, ma con tac dong
nguoc lai. Chia khoa dé cho cac qudc gia co thé phat
trién hiéu qua va bén ving 1a coi trong phat trién
nganh gido duc va dao tao.

Nhiéu chuyén gia du bao cudc CMCN 4.0 khién
gido duc dai hoc bi dat trude nhiéu thach thirc rt
l6n. "Theo danh gia cua GS Frey va GS Osborne tai
dai hoc Oxford (Vwong quic Anh), c6 téi 47% cong
viéc s€ bi anh hudng do cuoc CMCN 4.0.

Theo [5]. Khong c6 cac dai hoc cua ky nguyén
Cach mang Cong nghiép lan thir 4 ma chi ¢ nhiing
co s0 Gido duc Pao tao phuc vu cho cudc Cach
mang Cong nghiép. Cac trudng dai hoc truyén thong
vi nhu mot cot tru giap kich hoat cac cudc Cach
mang Cong nghiép tir 1.0, 2.0, 3.0 va hién nay 1a 4.0.

Cudc cach mang cong nghiép lan thir 4 (CMCN
4.0) s& tao ra su thay d6i vo cung 16n trong doi sdng,
kinh té xa hoi va day chinh 1a thach thirc cia nganh
gi4o duc trong viéc dao tao ngudn nhan lyc theo nhu
cAu mdi cua thoi dai, trong do kién thtrc vé Ky thuét
s (tri tué nhan tao (AI), Internet of Thinks (IoT), dit
liéu lon (Big Data)), tw dong hoa la cac tru cot chinh.

Tri tué nhan tao: Puoc danh gia la phat kién vi
dai 16n hon cac cudc CM trude day cong lai, bao
g0m sang tao ra dién, internet, cai cach cong nghiép.
Mot s6 chuyén gia trong linh vuc cong nghé con
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nhan dinh ring: trong thap ky t&i robot s& dam nhan
50% sb cong viéc hién nay ctia con nguoi. Trong mot
s6 linh vuc, may moc s€ som co thé thuc hién duoc
cong viéc nhu: nhan dién 3 tri¢u khudén mat mot luc;
thanh toan cac khoan vay trong vong 8 gidy;...
Chinh Facebook ciing dung cong nghé Al dé nghién
ctru hanh vi ctia ngudi dung. Hé thong siéu may tinh
¢6 tri tué nhan tao Watson ciing c¢6 thé gitp soan ra
bai hoc dwa trén tai liéu cung cap. Nhitng cong nghé
nhu 10T, Al va AR dang la nhan t6 chinh tao nén
cuodc chuyén doi sb. Viéc chay dua cong nghé noi
chung va trong linh vyc tri tu¢ nhan tao noi riéng la
viéc tat yéu ctia cac hang cong nghé 16n trén thé gidi,
no giup cho xu hudng khoi nghi€p. Tom lai, tri tué
nhan tao dang va sé tao ra mot budc ngodt 16n cta
cac CMCN 4.0

Trong thoi dai ngay nay, viéc tuyén chon ngudi
lam, s& khong con quéa quan tim dén tAm bang mot
cach hinh thtc, dén ngdi truong ma sinh vién tot
nghiép, dén nguon gbc xuét than hay nhitng mdi
quan h¢, ma la kién thuec, trinh do chuyén mon, k§
nang... Trong cudc CMCN 4.0, co hdi danh cho tat
ca moi nguoi la nhu nhau. Ai ¢6 nang luc thuc su, co
trinh d6 chuyén mén tét, c6 ky nang va c6 thé tao ra
nhiéu gia tri cho xa hoi, nguoi do sé co nhiéu co hoi
thanh cong.

Thuc té hién nay, giao duc dai hoc vé téng thé
van chwa dap tmg nhu cau ciia cac nha tuyén dung ca
vé chuyén mén nghé nghiép 1an k¥ ning lam viéc.

Ong Lé Tri Tin - giam ddc kinh doanh bo phan
truyén dong va diu khién ctiia Bosch Rexroth, chuyén
gia vé hé théng cong nghiép 4.0 - ciing cho biét
CMCN 4.0 anh huéng dén yéu ciu vé trinh d6 chuyén
mén, k§ ning ctia mot s6 nganh nghé sé& thay doi. Cu
thé, cac nganh ty dong hoa, co dién tir, tin hoc ng
dung, xtr ly dr ligu... s€ c6 sy mé rong vé kién thuc
dao tao cling nhu k¥ nang chuyén nganh. "Vi vay, doi
hoi cac truong dai hoc ciing phai thay doi".

Khao sat diéu tra vé& k§ nang cua Hoc vién ché
tao va Hang Deloitte cho thay nhimng linh vyre ma

HOI NGHI KHOA HOC

nhan cong thiéu ky ning nhat la: Céng nghé va may
tinh (70 %), Giai quyét vin d& (69%), dao tao k¥
thuat co ban (67%) va k¥ nang tinh toan (60 %).

Viét Nam lam gi voi cuoc Cach mang cong
nghiép lan thi tu?

Trong tai liéu "Viét Nam vdi cugc Cach mang
cong nghiép lan thir tu" (CMCN 4.0) cta Ban Kinh
té Trung uong Pang do 6ng Nguyén Vin Binh -
truong ban - chi bién c6 ndi dung: “Can c6 ngay cac
giai phap dé d6i méi hiéu qua nén gido duc, nhat la
giao duc dai hoc, néu khong muén ngay cang tut hau
so voi cac qubc gia trong khu vuc va thé giéi”.

Phén tich vé tinh cip bach va quan trong cua
viéc thuc hién CMCN 4.0, TS. Nguyén Pic Hung,
Vu truong Vu Giao duc va Pao tao, Day nghé - Ban
Tuyén gido Trung wong, cho rang, mudn hoa nhap
vao cudc CMCN 4.0, vao nén kinh té sb, yéu t then
chdt 13 ngudn nhan lyc. Chiang ta can cai cach hé
théng giao duc, dao tao dé tao ra cong dan toan cAu.
Do d6, nén giao duc Vi€t Nam noi chung va cac
truong dai hoc, noi cung c:?ip cho xa hoi nguén nhan
luc, lao dong s€ phai dao tao theo chuén giao duc 4.0
theo hudng bao dam khdi kién thirc nén tang viing
chic cho hoc sinh, sinh vién nham thuc hién cudc
cach mang s6 ma CNTT va tu dong hoa la cac tru cot.

Céc truong dai hoc dung trudc thach thic rat
16n, canh tranh nguén luc chét lugng cao khong chi
trong nudc ma nd con mang tinh toan cau. Bé ngudi
lao dong c6 tu duy sang tao, c6 kha nang thich nghi
v6i cac thach thire va yéu cau cong viée thay ddi lién
tuc trong thi truong lao dong, trdnh nguy co bi mét
viée lam, thi cc truong dai hoc can giang day nhiing
kién thtrc tich hop giita nhiéu kién thirc, dong thoi
rén luyén k¥ nang lam viéc nhom, tu hoc, biét cach
tim hiéu va tra clru tai liéu, biét cach xur 1y thong tin
dé tro thanh tri thirc cia minh.

Can 4p dung mé hinh gido duc méi nhu phong
hoc 40, thay gido 4o, thiét bi a0, phong thi nghiém, thur
vién 0. .. dudi su hd tro cla cac thiét bi thong minh;
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Mot trong nhitng phuong phap 1a cac truong dai
hoc nén lién doanh véi doanh nghiép 16n dé hinh
thanh mo hinh dai hoc méi - dai hoc doanh nghiép.
Thay dbi tir chd “day nhiing gi giéi hoc thuat sin c6”
sang cach “day nhirng gi thi trudng cin, doanh
nghiép can”,

DPdng hanh véi su tiém can do, nhiéu trudng dai
hoc trén thé gidi da va dang d6i moi toan dién va
theo do Gido duc 4.0 dang dugc danh gia [a mo hinh
phu hop.

Gido duc 4.0 nén dwoc hiéu nhir thé nao?

Gido duc 4.0 12 m¢t mo hinh gido duc thong
minh, lién két chu yéu giira cac yéu t6 nha trudng -
nha quan ly - nha doanh nghiép, tao diéu kién cho
viée d6i méi, sang tao va nang suat lao dong trong x
hoi tri thirc.

Ap dung m6 hinh nay sé thuc day tinh than khoi
nghiép cua giang vién, sinh vién; tao diéu kién cho
hop tac giita gido duc dai hoc va san xuét cong
nghiép; gin két cung cac nd lyc phat trién kinh té
khu vuc va dia phuong... Gido duc 4.0 giup hoat
dong day va hoc dién ra moi luc va moi noi, giup
ngudi hoc c6 thé ca nhan hoa, hoan toan quyét dinh
viéc hoc tap theo nhu cAu cua ban than.

Diéu quan trong nhat d6 1a: M6 hinh gido duc,
dugc goi 1a Gido duc 4.0 s& giup thay doi tu duy va
cach tiép can vé mo hinh dai hoc. Truong dai hoc
khong chi la noi dao tao, nghién ciru ma con la trung
tam d6i méi sang tao, giai quyét céc van dé thuc tién,
mang gia tri cho xa hgi. Truong dai hoc khong chi
dong khung trong cac buc tuong cia giang duong,
16p hoc hay phong thi nghiém, ma duoc mo rong két
hop véi cac doanh nghiép, voi thi truong lao dong dé
tro thanh mot hé sinh thai giao duc.

Tac dong 10 rét nhit cta cach mang 4.0 1a su
xuat hién cta robot ¢6 tri tué nhan tao, véi nhiing
tinh ning co thé thay thé con ngudi, tham chi con tdi
uu hon nhu kha nang tinh todn, phan tich, ghi nhd,
cung sirc lao dong bén bi, ning suit cao. Cho nén,

khi ty dong hoa thay thé con ngudi trong nén kinh té,
s6 lugng ngudi lao dong s& bi du thira. Do d6, Cude
CMCN 4.0 c6 thé tao ra nguy co pha v& thi truong
lao dong trén ca thé gii va Viét Nam.

McDonald cong bd s& xay thém 25.000 nha hang
moi, hoat dong hau nhu béng robots va ty dong hoa
nén c6 thé cat giam hang trim ngan ngudi lao dong;
Foxconn Technology Group, cong ty cung cip linh
kién cho hing Apple va Samsung, ciing tuyén bd s&
cit giam 60.000 nhan cong va thay thé bang robots

CMCN 4.0 dang dit ra nhiéu thach thirc méi ddi
v6i cac nudc dang phat trién nhu Viét Nam. D6 1a
thach thirc tut hau xa hon, lao dong chi phi thép mét
dan loi thé, khoang cach cong nghé va tri thirc néi
rong hon din dén phan hoa xa hoi sé sau sic hon

Ph¢ thu tudng Vil Buc Pam nhén manh: "Quan
trong 1a nim bat dugc co hoi. Khong chi co nganh
nghé moai, viée 1am mai ma con 1a phuong thirc cung
cp, to chirc lao dong mai".

Gio day, kién thic 1a vo bién, viéc hoc khong
¢6 diém dimng.

5. TRUONG DAI HOC CONG NGHE
DONG A (EAUT) TRUGC CUQC
CMCN 4.0

5.1 Su chi dao ciia Pang va Chinh phu

Lanh dao Pang va Nha nudc rat quan tim dén
viéc cap nhat sy phat trién va thuong xuyén c6 thong
diép yéu ciu thiic ddy Cach mang cong nghiép 4.0
trong céac hoi nghi, hoi thao, dién dan...

Ngay 04/5/2017, Thu tuéng Chinh phu da ban
hanh chi thi s6 16/CT-TTg vé viéc ting cudng ning
luc tiép can cudc CMCN lan tht 4 dé yéu cau cac
B, nganh, dia phuong tao didu kién tot nhét cho sy
tang toc phat trién cua cudc Cach mang cong nghiép
4.0 ¢ Viét Nam.

Ngay 5/12/2017, Tha tuéng Nguyén Xuan
Phiic phat biéu tai Hoi thao - Trién 1am quéc té
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“Phdt trién cong nghiép thong minh - Smart
Industry World 2017 ¢ Ha Néi: “Can diing cam tir
b6 mé hinh quan 1y cii, cach lam cii dé thich img voi
Cdch mang 4.0, phat trién dat nuwée. Chiing ta hdy
ciing né lyc bién khat vong thinh vieong quoc gia,
dan téc thanh hanh dong cu thé, chuyén héa nhiing
sang tao thanh gia tri gia tang, tao viéc lam va dich
vu moi cho Viét Nam”.

Ngay 17/11/2017, tai Hoi thao Nang luc canh
tranh va phat trién bao trim trong bdi canh Cach
mang cong nghiép lan thir 4 do Bo Ngoai giao Viét
Nam va Dién dan Kinh té Thé giéi WEF t6 chirc,
Pho6 Thu tuéng Vuong Pinh Hué phat biéu rd rang
rang do diéu kién lich st, Viét Nam da “16 nhip” ca
ba cugc cach mang cong nghiép trudc day nhung
kh(fng dinh “co hoi cua Viét Nam sé o cudc cach

mang cong nghiép lan thir 4 nay la rdt 16n”, phai
chudn bi nghiém tuc, toan dién, co trong diém aé

nam bat dwoc co hoi phat trién dat nuoc.

Pho thu twéng Vi Pic Pam nhan dinh: Cdch
mang cong nghiép lan thir 4 tao ra nguy co mat lao
déng hang loat song sé mang t&i nhiéu nganh nghé
moi, co hoi moi.

5.2 Su vao cudc cta cac truong Pai hoc

Cung trong dong chay do, hang loat cac truong
Pai hoc d3 t6 chire trién khai hoc tap, thuc hién cude
CMCN 4.0:

Ngay 28/07/2017, Ban lanh dao Truong Pai
hoc Nguyén T4t Thanh d t6 chirc toa dam vé “Cudc
cach mang cong nghiép 4.0 va Nén gido duc 4.0”
nham trang bi cho d6i ngii can bo giang vién, nhan
vién nha trudng nhirng kién thirc vé cudc cach mang
cong nghiép 4.0 va su tac dong cua né dén cac linh
vuc trong cudc séng, dac biét 1a linh vyc giao duc.

Ngay 30 va 31/10/2017, Hoi thao: “Cudc cach
mang cong nghiép lan thi 4 va chuyén doi gido duc
& bac Pai hoc thé ky 217 do Trudong Pai hoc Kinh té
Qudc dan (KTQD) phéi hop véi Cong ty Microsoft
Viét Nam td chte.

HOI NGHI KHOA Hoc | &)/

il T Iy

Va nhiéu truong dai hoc khac nira da td chirc
nghién ctru, xac dinh nhiém vu cu thé dé cung déng
hanh v&1i cuoc CMCN 4.0.

5.3 Trueng Pai hoc Cong nghé Pong A
(EAUT)

bé dap tng duogc nhu cAu nhéan luc cudc
CMCN 4.0, theo ¥ kién téng hop cac chuyén gia
phai 4p dung nén gido duc 4.0. O dé, con nguvi,
may moc, thiét bi, cong viéc duogc két ndi moi noi
dé tao ra nén gidao duc thién vé dao tao c4 nhan
hoa. Trong khai niém méi nay, truong hoc, con
nguoi, chwong trinh, phuong tién truyén
thong,...dat trong hé sinh thai gido duc sang tao,
khdi nghiép. Véi gido duc 4.0, trong tdm la sang
tao va kién tao gia tri. Chuong trinh dao tao khong
con don nganh ma 1a "bién nganh"". Pao tao truc
tiép ngudn nhan lyc cho cudéc CMCN 4.0 thi can
phai nhanh chéng d6i méi mé hinh, chuong trinh
va phuong thirc dao tao, tir khau tuyén sinh dén
khau danh gia, kiém dinh chét lugng, nhat 1a danh
gi4 sinh vién t6t nghiép.

Mo hinh dai hoc méi - dai hoc doanh nghiép.
Thay dbi tir chd “day nhiing gi giéi hoc thuat sin c6”
sang cach “day nhiing gi thi truong can, doanh
nghiép can”;

Theo cAu trac trén, EAUT di lam duoc nhitng
gi? S& phai thyc hién nhitng ndi dung gi? Bé khong
tut hdu va dap ung dugc nhu cAu cua x4 hdi.

+ Lanh dao nha truong da nhan thirc rit rd vai
tro, tac dong ctia cudc cach mang 4.0 va da td chire
mot s6 budi hop, chuyén dé qé truyén tai thong tin,
tu twong dén doi ngil can bo, giang vién.

+ Nha truong di c6 nhimg budc di ban dau
trong viéc thay d6i dé tiém cén va dap ung yéu cau
cua cudc cach mang 4.0, do la:

Trudc hét 1a thay d6i v& co ciu to chirc nganh
dao tao theo hudng chuyén sau dao tao nganh nghé
miii nhon, c6 nhiéu tiém nang thé manh trén dia ban

O
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tinh ciing nhu ving kinh té trong diém nhu: Nganh
Quan tri dich vu Du lich va Lt hanh, Quan tri khach
san, Cong nghé thong tin, Pién tir - tw dong hoa,
tiéng Anh,. ..

Thanh 1ap Vién nghién ctru ung dung khoa hoc
ki thuat (KHKT) dé tap hop, to chirc nghién ciru
khoa hoc (NCKH) trong sinh vién va can bd gido
vién; chuyén giao cong nghé, KHKT phuc vu doi
séng va sy phat trién cia xa hoi.

Thanh 1ap Trung tam Tin hoc - Ngoai ngir trong
d6 tiép can cac chudn qudc té mai dé nang cao trinh
d9d, kién thtrc vé tin hoc, ngoai ngtt cho sinh vién.

Thanh lap Trung tim Hop tac qudc té va Tu
van viéc lam - Khoi nghiép 1a don vi ¢6 chirc ning
két ndi, lién két v6i cac doanh nghiép phuc vu cho
vi¢c thuc hanh, thuc tap, gioi thiéu viéc [am cho
sinh vién;

T6 chic thyc hién Phuong phép dao tao ‘Gan
Nha truong véi Doanh nghiép (DN)’ véi ndi ham
linh hoat, khoa hoc.

1. Cac nganh dao tao

+ Chi tuyén sinh, dao tao cic nganh c6 nhu cau
x4 hoi cao;

+ Mo rong cac hinh thuc dao tao linh hoat: lién
Kkét, tir xa,...(hoc moi luc, moi noi, trén cong trudng,
nha may, xi nghiép...)

2. Chuwong trinh dao tao (CTPT): Xdy dung
CTPT dap iing cdc yéu cau:

+ St dung Chuong trinh khung;

+ Van dung, 13y y kién cua cac chuyén gia -
doanh nghiép dé thay d6i, dap tmg theo nhu ciu cta
doanh nghiép (dai hoc doanh nghiép);

+ Tich hop cac mon hoc thanh cac nhém mon
(tir y kién cua cac chuyén gia, doanh nghiép)

+ Giam thoi lwong (sé gio) 1y thuyét, han 1am,
tang thoi luong thuc hanh, thuce tap (ting ky nang
nghé nghiép);

3. Két qua thye hién:

+ Phuong phap dao tao “Gan Nha trudng véi

AR

doanh nghiép”, Nhung SV vao thyc té san xuat.

Trong nhing niam qua: EAUT da dua rat nhiéu
doan sinh vién di trai nghiém thuc té tai cac Nha may
san xuit, doanh nghiép v6i cac mén hoc thuc tién.
doanh nghiép danh gia két qua tot.

Pua cac mén hoc, hoc phan chuyén nganh cta
mot sd nganh xuéng hoc tap thyc tién tai cac nha may,
doanh nghiép, do can by doanh nghi¢p hudng dan.

Két hop véi cac doanh nghiép t6 chirc danh gia
két qua hoc tap cua sinh vién.

+ T6 chirc trang bi cac k¥ ning mém cho sinh
vién: Céac ky nang lam viéc nhoém, k¥ nang ung
xu, k¥ nang lam viéc cong nghiép, ky nang lap
bao cdo,...dugc hoc tai cac doanh nghi¢p khi sv di
thuc tap trai nghiém.

+ Trang bi, ndng cao trinh d6 ngoai ngit
(tiéng Anh).

6. CAC GIAI PHAP TRONG
THOI GIAN TOL

Déy manh, cung b luc lugng can bo cho cac
nganh trong diém: Céng nghé thong tin, Dién - Pién
tir - Ty dong hoa; Nhiét Lanh, Cong nghé thyuc phém
va Kinh té, Tiéng Anh nham dam bao chat lugng dap
ung CMCN 4.0.

Nha trudng quan niém rang: Su thay doi vé
quan niém, tu duy cua qua trinh day va hoc la mot
trong nhitng yéu t then chdt dé tién t6i d6i méi can
ban va toan dién nén gido duc n6i chung va déi mai
theo hudng gido duc 4.0 noi riéng. Cho nén, bang
nhiéu hinh thtrc khic nhau nang cao chat luong doi
ngil can bo giang day (s6 lugng va chét luong) vé
ca chuyén mon, ky ndng va ngoai ngit. Trong tdm
la léy viéc tu dao tao va rén luyén ban than, thay
dbi tu duy, phong cach 18 16i lam viéc dé thyc hién
va phat trién.
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Thuyec hién 08 chit Slogan: Hop tac - Chudn muc
- Thuc tién - Nhan vin.

Truong Pai hoc Cong nghé Pong A (EAUT)
voi “Cam hing, Sang tao” coi day la nhiém vu chinh
dé phat trién nha trudng.

Tang cudng, cai tién cong tic quan 1y sinh vién;
Rén luyén, gido duc sinh vién thay d6i cach hoc:
chuyén tr hoc thudc, nhé sang hinh thanh nang luc
véan dung, thich nghi, giai quyét van dé, tu duy doc
1ap theo muc d6 phan loai Bloom. Khong chi hoc
trong sach vo, tai liéu ma phai hoc qua nhiéu hinh
thirc khac nhau: h¢ twong tac, cung tng dam dong,
hoc béng du an.

Trang bi lai mot s co s& ha t::ing phuc vu to
chuc cac mo hinh dao tao mai (phong hoc 4o, thu
vién thong minh, mé phong, s6 hoa bai giang...day
s& 1a xu hudng dao tao chinh trong twong lai). Piéu
nay sé tao ap luc 16n cho truong vé chudn bi ngudn
luc, dac bict 1a doi ngii can b giang day, xay dung
khong gian hoc tap.
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Trién khai thyc hién cac hoat dong hop tac, lién
két dao tao nguon nhan lyc véi cac co sé dao tao
trong va ngoai nudc, voi cac doanh nghiép.

T6 chire thuc hién: Van hoa cong sd, van hoa
truong hoc - cong dan hoi nhap.

Du dang & giai doan dau cia CMCN 4.0, nhung
lanh dao Truong Pai hoc Cong nghé Pong A da
nhéan thirc, truyén tai dén can bo, gido vién, nhan
vién nha truong y nghia, vai tro va tac dong cua cudc
Céach mang 4.0 dén su nghiép gido duc ctua nha
truong; da som cé nhitng budc di phu hop voi thoi
dai, voi xu thé ctia cugc CMCN 4.0 trong phuong
phap dao tao, xy dung chwong trinh; chuén bi kién
thirc, k¥ ning cho can by, gido vién va sinh vién dé
san sang thuc hién nhiém vu trong giai doan méi.
V6i tinh than dam nghi ddm 1am cing sirc tré ciia
doi ngli can bo, gido vién, dugc su d@)ng thuén cao
cua HPQT trudong, chung ta tin tudng cung vdi su
phat trién cia CMCN 4.0 truong Pai hoc Cong nghé
DPong A (EAUT) s& hoan thanh tdt sir ménh cung cap
ngudn nhén lyc c6 chit lugng cho xa hoi. <

TAI LIEU THAM KHAO

[11 Cach mang Céng nghiép 4.0 la gi?, Bao dién tir news.zing.vn/cach-mang-cong-nghiep-40-la-gi-

post750267.html

O

[2] Gido duc Viét Nam trudc yéu cau clia cdch mang cong nghiép 4.0, http://baochinhphu.vn/Khoa-hoc-
Cong-nghe/Giao-duc-Viet-Nam-truoc-yeu-cau-cua-cach-mang-cong-nghiep-40/308970.vgp.

[3] Tacddng clia cubc Cach mang cdng nghiép 4.0 déi véi co s& gido duc dai hoc & Viét Nam va goi y chinh
sach cho Viét Nam, PGS, TS. Nguyén Clc- Hoc vién Chinh tri khu vuc | - Bdo dién t&r baomoi.com, ngay
27/8/2017.

[4] Gido duc dai hoc phailam gi trudc thach thirc clia cach mang cong nghiép 4.0?, TS Phan Quang Trung,
Phé chd tich thudng truc Hiép hoi cac truang Dai hoc va Cao dang, Bao dién tlr giaoduc.net.vn, s6 ra
ngay 22/07/2017.

[5] Vaitrod cla gido duc Viét Nam trong cudbc CMCN |an thir 4, GS Nguyén Xuan Thu (Uc), Béo Dién tr Gido
duc Viét Nam 20/12/2017.

[6] Viét Nam véi cudc CMCN lan thir 4, Ban Kinh té€ Trung uong, Chd bién TSKH Nguyén Van Binh, 12/2017.

[71 Binh Van Nh3&, Cac bao cdo Khoa hoc vé Tri tué nhan tao va Cudc CMCN 4.0 - Co hoi va thach thirc doi
v@i Viét Nam va Thé gidi (tai nhiéu tinh thanh trong cd nudc tir 2016-2018).
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Nha may thong minh - nhimg khai niém
co han va 16 trinh phat trién
trong ky nguyén cua nén cong nghiép 4.0

TOM TAT

Bai bdo gi6i thiéu téng quanvé cong nghé 4.0 va nha mdy théng minh, gidi thich nhiing
khdi niém co bdn. Cdu triac mét nha mdy théng minh va cdc thanh phdn cdu thanh duodc
phdn tich va lam ré. Bai bdo cting dua ra 16 trinh thuc hién dé xdy dung mét nha mdy
théng minh, phdn tich cdc vdn dé kho khdn va cdc dé xudt cdn dudc hé trg khi muén

chuyén sang mé hinh nha mdy sé héa.

1. TONG QUAN VE NHA MAY THONG
MINH VA CACH MANG CONG NGHIEP
LAN THU TU

Céach mang cong nghiép 4.0 1a tén goi cua giai
doan thir tu trong qua trinh phat trién ctia phurong
thirc san xuat. Néu nhu co khi héa va cac day chuyén
san xuét 14 dac trung clia cach mang cong nghiép lan
thir nhit va thtr hai, ty dong héa va tin hoc héa 1a dic
trung clia cich mang cong nghiép 1an thir ba thi dic
trung cta giai doan 1an thir tu s& 13 s6 hda va do héa
[1][2]. Cong nghiép 4.0 bao gdom ca viéc mo hinh sb
hoa thong qua thu thap, luu trit, xu 1y dit li€u thong
minh. N6i dén cong nghiép 4.0 12 néi dén nha may
thong minh, robot, tri thong minh nhan tao, dir liéu
16n va Internet két n6i van vat (IoT).

Mot nha may thong minh 12 méi trudng san xuat
trong d6 qua trinh san xuat/ché bién/ché tao va qua
trinh van chuyén dugc chi dong to chirc ma khong
can dén cac tac dong ciia con ngudi. Nha may thong
minh dya trén hé théng két ndi thue - a0 (CPS), két
ndi thé giéi thuc va 4o thong qua truyén thong qua
co s6 ha tang cong nghé thong tin, d6 1a két ndi van
vat qua mang Internet. Mot mo hinh nha may thong
minh phai dam béo dit liéu duoc truyén tai va ngudn
luc duoc st dung c6 hiéu qua hon. Viéc nay doi hoi
tinh ning thoi gian thuc, kha ning két ndi, hop tac
gifta cac qua trinh san xuat, cac hé thong thong tin va
yéu t6 con nguoi. [3]

Céc thuat ngit quan trong vé cong nghiép 4.0 va
nha may théng minh s& dwoc hiéu nhu sau:

" Pai hoc Cong nghé Bong A
2 Cong ty CP Gidi phap céng nghé ELANI
3 B6 Tai chinh
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S6 hoa tap trung vao sé hoa thong tin va xu ly
thong tin dd dugc sb hoa. Trong cac mo hinh san
xudt trudc ddy thong tin chi c6 tinh mot chiéu tir
ngudi thiét ké dén hé thong hay tir ngudi van hanh
t6i thiét bi. Con trong cac hé thong san xuat thong
minh, thong tin s& mang tinh da chiéu. Khong chi
ngudi thiét ké va van hanh c6 thé sir dung cac
thong tin tir hoat dong cua nha may dé thay do6i
thiét ké hé thdng va quy trinh van hanh ma céc
thiét bi c6 thé trao ddi va xtr Iy thong tin truc tiép
v&i nhau va st dung cac thuat toan hoc (Learning
Algorithm) d¢ lién tuc thay ddi va nang cao hiéu
qua 1am viéc. S6 hoa doanh nghiép cho phép quan
ly diéu hanh tir cap tong cong ty tir tai chinh, cac
nha cung ca”ip, ké toan, mua ban hang, 1én ké hoach
san xuit, nhan sy dén van hanh san xuét, bao cdo,
1ap ké hoach bao tri bao dudng... Cac van dé nay
¢ thé giai quyét dugc khi 4p dung cidc md hinh
MES/ERP (hé théng van hanh san xuit/hé théng
1ap ké hoach quan 1y ngudn luc ctia doanh nghiép),
céc robot cong nghiép trén nén tang phat trién cua
cong nghé thong tin va xu thé két ndi van vat qua
mang Internet, cac bai toan xu ly goi dir licu 16n va
lwu trit ddm may. Céu trac hé thong tich hop cac
tinh ning quan 1y diéu hanh san xuat cdc qua trinh
cong ngh¢ cia nha may thong minh dugc mo ta
trong (Hinh 1). Trong d6, cip d6 0,1,2 1a ty dong
héa qua trinh san xuat véi cac bai toan diéu khién
theo mé, diéu khién roi rac va lién tuc; cép do31la
hé thdng quan 1y van hanh san xuét tap trung vao
viéc 1én ké hoach, didu khién theo cong thirc, dam
bao d¢ tin cdy, toi wu hoa qué trinh san xuat; cip do
4 1 hé théng quan tri doanh nghiép (quan 1y hoat
dong kinh doanh va san xuat).

« MES/ERP: Hé théng giam sat van hanh san
xuat (MES: Manufacturing Execution System)
va hé théng quan tri doanh nghiép (ERP:
Enterprise Resource Planning) [1][4] 1a hai lop
cao nhat trong ciu tric diéu khién nam 16p theo
tiéu chuan caa ANSI/ISA 95 (Hinh 1) [5]. Hé

HOI NGHI KHOA HOC

thdng MES thuc hién chirc nang td chirc thu thap
xu ly dir liéu cua nha may lién quan tdi qua trinh
san xudt nhu niang luong tiéu thu, chat luong san
pham,... Hé thong ERP gitp hd trg doanh
nghiép quan 1y cac ngudn tai nguyén, lap ké
hoach san xuat, phat trién san pham. Diéu kién
can c6 1a nén tang hé thong ty dong hoa va giam
sat qua trinh san xuat DCS/SCADA (3 16p dudi
ctia Céu truc diéu khién (Hinh 1)) dd dugc chuan
héa vé cac thiét bi may moéc va thiét bi do cho
phép truyén tai dir liéu

« I[IoT/Cloud: Internet két ndi van vat (IIoT:
Industrial Internet of Thing) va dién toan ddam may
cho phép cac thiét bi duoc két ndi thanh mang luéi
mot cac hiéu qua thong qua mang internet va giap
dua thong tin cua thiét bi toi nguoi quan 1y truc
tiép ma khong can thong qua cac khau trung gian

* Robotic/Automation: Robot, cac hé théng
diéu khién thich nghi va cac hé thong c6 kha ning
hoc dugc str dung dé nang cao hiéu qua cua hé¢
théng diéu khién trong nha may

Ao héa 1am thay ddi cach tiép can cia doanh
nghiép véi viéc thiét ké va phat trién san pham va
giup ddy nhanh qua trinh dwa y tuong thiét ké
thanh san pham. Cac c6ng cu mo phong khong chi
cho phép thir nghiém céc tinh ning cua san pham
ma con ca thiét ké day chuyén va hoat dong san
xuat. Cac cong cu thyc té do (VR: Vitual Reality)
va thuc té ting cudng (AR: Augmented Reality)
cho phép gi6i thiéu san pham t&i khach hang cho
du san pham chua duoc dua vao san xuit. Cong
nghé in 3D ngay cang phat trién cho phép giam gia
thanh san xuat va nhanh chéng san xuit ra cic mé
hinh thtr nghiém.

Nha may thong minh 1a nha may hoat dong
hoan toan trén nén tang sb hoa dit lidu, tiét kiém
nang luong, giam thai khi nha kinh va tu dong hoa
toan dién tir khau san xuét dén kinh doanh, van
hanh.Thong tin tur tat ca cac thiét bj s& duoc két
nbi vao mot hé théng quan 1y chung cia nha may.
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Control

4 - Establishing the basic plant schedule -
praduction, material use, delivery, and
shipping. Determining inventory levels

Time Frame
Months, weeks, days
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3 - Workfiow / recipe control to produce the
desired end products. Maintaining records
and optimizing the production process

Time Frame
Days, shifts, hours, minutes, seconds

2 - Monitoring supervisory controt and
autemated cantrol of the production process
Time Frame

HOUSS, minutes, seconds, subseconads
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1 - Sensing the

Hinh 1: Céu tritc hé théng qudn 1y diéu hanh sin xuit DCS/MES/ERP [5]

Nhiing d@ liéu nay s€ dugc su dung dé dam bao
chat lugng ciia san pham ciing nhu giam thiéu tiéu
hao nguyén nhién vat liéu trong qua trinh san xuat.
Song song voi do, dir liéu tir cac nha may s€ duoc
két ndt vao mot mang ludi chung cua danh nghiép.
Viéc do6 s€ giup cac nha may hoc hoi va rut kinh
nghiém tr cac nha may khac va giap doanh nghiép
phdi hop hoat dong va 1én ké hoach san xuat. Mot
trong nhing vi du thanh cong vé st dung giai phap
quan 1y san xut 1a cong ty Palm Brewery (Bi).
Cong ty da trién khai géi giai phap MES cua

Siemens tu ndm 2008 cho hai nha may cua cong
ty ¢ Steenhuffen va Roeselare véi trong tam la
quan 1y chat luong san pham va thu dugc két qua
1a chi phi cho nguyén liéu ndu bia giam 1%, chi
phi cho céc loai nguyén li¢u phu trg giam 2% va
hao phi do chat lugng san pham khong dat tiéu
chuén giam 25% (Siemens - 2012).

Thém vao d6 nha may san xuat thong minh
trong ky nguyén cach mang cong nghiép lan thir
tu cling can phai c6 tinh linh hoat trong san xuat
dé dap tng nhu cau c4 nhan héa san pham cia thi
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trudng. Cac ddy chuyén san xuét phai cé kha
ning san xuat nhiéu loai san phdm hodc c6 thé tuy
chinh cac dic diém cia san pham mot cach linh
hoat. Mot vi du vé mo hinh san xuét nay la day
chuyén lap rap xay dung boi SAP va di tac 1a
Festo Didactic va Elster Kromschrdder dugc gioi
thiéu & hdi cho ty dong hoa Hannover Messe
2014. Day chuyén duoc thiét ké dé co thé san
xuat hai loai san phdm hoan toan khac nhau la
diéu khién tir xa va cam bién thong minh (trong
d6 cam bién thong minh c6 dén 16 bién thé khac
nhau). Tiung linh kién trong day chuyén chua
thong tin vé ban than linh kién d6 va quy trinh xir
1y can thiét. Khi linh kién dirng tai mot tram xur 1y
no sé truyén thong tin t&i bo diéu khién, cho bd
diéu khién biét d6 1a loai linh kién gi va yéu ciu
quy trinh xt 1y phu hop.

Hién tai & Viét nam chua co6 nhiéu doanh
nghiép tng dung nén tang hay mé hinh quan ly
diéu hanh san xuat voi ddy du cac cip do va tinh
nang néu trén. Chi mét sb it doanh nghiép ap dung
mot phﬁn hodc mot s module cua hé théng van
hanh san xuat MES hay hé théng quan 1y hoat
dong kinh doanh va san xuit ERP nhu Vinamilk,
tap doan EDH, mot sd doanh nghiép dich vu va
kho van... Mot sb tap doan hodc cong ty co von
dau tu tir nude ngoai dat tai Viét nam cho théy su
thanh cong va hiéu suét khi 4p dung cho nha may
thong minh 1a nha may cia GE Energy tai Hai
Phong san xuét cac linh kién cho may phat dién va
tua-bin cua GE. Diéu nay cho thiy nhu cau cip
thiét hién nay 1a can phat trién va Gng dung rong
rai mo6 hinh nha may thong minh hay doanh nghiép
sb hoa tai Viét nam.

2. CAC BUGC PHAT TRIEN CAC NHA
MAY THONG MINH TAI VIET NAM

Mac du trong phat trién nha may thong minh
c6 rat nhicu ndi dung va yéu cau khac nhau nhung
voi dieu kién san xuat tai Viét Nam va voi yéu cau

HOI NGHI KHOA HOC

cua thi truong trong nudc, nha may thong minh
can phai dap ung duoc cac nhu cau sau:

« Cac nha may can phai c6 hé théng DCS hoan
chinh: Nha may tu dong héa & mac do cao, ph?m
16n cac thiét bi trong nha may duoc diéu khién ty
dong. Tung thiét bi va cong doan trong qué trinh
san xudt déu c6 cac cam bién dé do cac tham s
hoat dong, phai c6 hé théng do dém cac nguén
nguyén vat li€u dau vao, nang lugng tiéu thu cua
nha may va danh gia sé lugng va chét luong cia
san pham dau ra.

« Nha méy can phai duoc két ndi: Céc thiét bi
trong nha may phai dugc ndi vao mot hé théng co
s¢ dir liéu cuia nha may st dung mang Ethernet
cong nghié€p va cac dir li€u hoat dong ctiia nha may
phai duogc két ndi vao hé thdng co s& dit lidu chung
cua doanh nghiép qua mang Internet (Hinh 2).

« S6 liéu thu thap dugc phai duoc xir 1y dé
dam bao duy tri chat lugng san pham va giam céc
chi phi ctia qua trinh san xuét

Hinh 2 mo ta kién tric tong quan ctia mo hinh
nha may théng minh & cac cap do két ndi truyén
thong cong nghi¢p, an ninh mang va phan tich cac
dir liéu cong nghiép, cau tric két ndi cac hé thong
thiét bi chinh va cac thiét bi ngoai vi.

Cdc bude trién khai xdy dung nha mady théng
minh:

« Nghién ctru tim hiéu cac giai phap cia cac
hang trén thé gi6i lién quan dén dic thu cia doanh
nghiép cu thé trong tu dong hoa qua trinh san xudt
(DCS); ty dong giam sat nang luong, tiét kiém
nang lugng, nang lugng tai tao, san xuit xanh, san
xuét sach; tu dong quan 1y van hanh san xut
(MES); tu dong quan ly hoat dong kinh doanh va
san xuat (ERP); tu dong hoa kho vén va logistics,
Robotics, nén tang cong nghé thong tin IT va mang
truyén thong cong nghiép...

» Khao sat hién trang cia nha may (muc do tu
dong hoda cac qua trinh san xuat, nén tang cong
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Hinh 2 - Kién triic téng quan ciia nha mdy théng minh [4]

nghé thong tin, thiét bi diéu khién, thiét bi do va
chip hanh, cach thirc danh gia hiéu sudt thiét bi,
muc do tiéu thu dién nang, server, cac van dé an
ninh mang...) va danh gia mic do yéu cau ciia nha
may trong timg cap do quan 1y diéu hanh san xuét.
C6 thé tham khao cong cu dénh gia ning lyc canh
tranh cta doanh nghiép vé cong nghé 4.0 dua ra
cac chién luge thich hop (Toolbox Industry 4.0),
cong cu nay duogc phat trién boi hiép hoi VDMA
cua Duc

« Tham khao ¥ kién cac chuyén gia tu vin dé
lap dé an tién kha thi cho dy 4n va danh gia kha
ning thu hdi vén

« Téap trung dao tao nhén lyc gioi vé cong nghé

va tmg dung céc giai phap noi trén dé trién khai va
tiép quan du an

« Trién khai nghién ctru thuc hién va Gng dung
trén mo hinh thich hop trude khi ap dung vao thuc té

* Panh gia tinh canh tranh, d¢ tin cay va hi¢u
qua mang lai tir du an

DPé hudng t6i xdy dyng mo hinh nha may
thong minh, cac doanh nghiép trong nudc trudc
tién can xdy dung cic nén tang can thiét cho nha
may théng minh, sau d6 timg budc bo sung cac bo
phan c4u thanh ctia m6 hinh nha may thong minh:

« Hoan thién hé thong diéu khién giam sat
(SCADA/DCS): Dua trén co so danh gia hién
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trang cta nha may, cac doanh nghiép tién hanh
ning cao chit lugng cua hé théng diéu khién ty
dong trong nha may. Vi dy: thay thé cic thong van
hanh bang tay thanh cac hé thdng diéu khién tu
dong. B6 sung cac cam bién can thiét dé danh gia
day du qua trinh hoat dong cua nha may (danh gia
chét luong san pham, tinh toan ning lugng tiéu
thy,...). Cai thién hé thong truyén thong cong
nghiép trong nha may. Thay thé cac bus trudng
bang cac hé théng truyén thong st dung mang
Ethernet cong nghiép va hudng toi su dung cac hé
thong truyén thong khong day

« Xay dung hé thong giam sat san xuat: Dya
trén co s hé thong diéu khién giam sat hoan chinh,
xay dyng hé théng thu thap, luu tritr d@ liéu van
hanh ctia nha may vao mot co so dir li€u cua nha
may va tién hanh xu 1y dit liéu 4y dé xac dinh céc
chi tiéu chat luong cua san pham va hiéu qua cua
qua trinh san xut.

« Cai tién thiét bi, cong nghé va quy trinh san
xuat: Dya trén co s¢ thong tin cung cip boi hé
théng giam sat san xuat, tién hanh cai tién quy
trinh cong nghé khong chi hudng t6i nang cao hicu
qua san xudt ma con hudng téi ting tinh linh hoat
cua day chuyén san xuét hién c6

Sau khi xay dung dugc nén ting cho nha may
thong minh cac doanh nghiép c6 thé mé rong sang
cic b phan ciu thanh khac ctia nha may thong
minh nhu:

« Sir dung cac thiét bi thong minh trong day
truyén san xuat: cam bién thong minh, dong co
thong minh,...

* St dung robot va tri tué nhan tao trong diéu
khién va 1ap ké hoach

« Két n6i mang ludi cac nha may vao hé thong
quan tri doanh nghiép

* Xay dung cac hé théng phu tro nhu hé
thong kho théng minh, bao tri du bao, logistic
thong minh...

HOI NGHI KHOA HOC

Cdc vin dé gap phai va mét sé dé xudt dé xdy
dung nha may thong minh

S6 hoa doanh nghiép 1a xu thé tat yéu cho cac
doanh nghiép tir quy mé 16n cho dén vira va nho dé
t6i wu nguon lyc va nang cao hiéu suit. Yéu ciu
d6i mai 1a bat budc khi c6 dén hang triéu cong viéc
lién quan tryc tiép hodc gian tiép dén cong nghiép
san xuét ché bién can dugc cai tién theo cach thuc
thong minh hon va hiéu qua. Tuy nhién, dé trién
khai mo6 hinh thong minh, cac doanh nghiép gip
phai khong it cac kho khan. Trong d6 phai ké dén
céc van dé nhu can chinh sach hd trg tir chinh phi
va cac bg ban nganh lién quan, kéu goi von dau tu
ctia nha nude va tu nhan, can xdy dung cac quy
chuan thdng nhat dé ap dung trién khai (cong nghé,
giai phép, ha ting cong nghé thong tin...), an ninh
mang va bao mat dit liéu, cach thic trién khai, cac
cong cu danh gia do tin cay, tinh canh tranh va hi¢u
qua ciia mo hinh khi ap dung vao thuc té, cac mo
hinh thtr nghiém thanh cong dé tham khao va phat
trién...Trén co s& d6, viéc tham gia chit ch€ cua
chinh phu, cac by ban nganh, céc chuyén gia
nghién ciru, cong nghiép va xa hoi 1a rat can thiét
dé c6 duoc su thanh cong cho cac du an xay dung
nha may théng minh.

Mot vai dé xuat hé tro cho chién luge phat
trién mé6 hinh nha may théng minh va
cong nghé 4.0:

« Chinh phui d3 d¢ ra chién lugc phat trién
nganh cong nghi¢p theo dinh hudng 14.0, viéc nay
can cu thé hoa & hanh lang phéap 1y khi thuc hién
trién khai, chinh sach hd trg, diu tu von cho cac
doanh nghiép, chinh sach bao ho ctia phéap luat vé
canh tranh, kiém tra, danh gia, két ndi gitra cac bo
nganh c6 lién quan dé trién khai hiéu qua dé an.
Cén c6 luat va cac chinh sach nham thic diy phat
trién cac doanh nghiép sd

« Nha nudc can 1ap ra chuong trinh riéng vé
phat trién cong nghé 4.0 va chi dinh don vi chuyén

O
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trach xay dung chién luge va chuong trinh hanh
dong cho dé an, thong nhét cach thuc trién khai.
Mot trong cac van d& quan trong can dugc quan tim
la co6 quy hd tro vé tai chinh, ¢ hd trg vé dao tao,
chuyén gia chuyén giao céng nghé dé cac doanh
nghiép c6 thé timg budc trién khai nha may thong
minh. Quy hd tro vé tai chinh dudi hinh thie cho
vay vu dai (13i suat rat thip hodc khong tinh 1ai)

* Nghién ctru, ban hanh cac quy hoach, quy
chuan, tiéu chuén, cin sém hoan thién c4c b tiéu
chuan ap dung cho 14.0 va s6 héa doanh nghiép

« Can tao thém céc dién dan ddi thoai dé cac
bén lién quan nhan thtc rd hon ciing nhu hoc hdi
tor chuyén gia va tir cic mo hinh thanh cong.

« Giai quyét van dé vé hé théng CNTT ¢ Viét
Nam: chua c6 kién truc chuin, han ché vé kha
nang tich hop, dap ung mdé rong kho khan, chua
chuan hoa co so dit liéu

« Phai c6 cac co so nghién ctru & phat trién
cac md hinh tng dung va thr nghiém

« Chu trong dio tao ngudn nhan luc phuc vu
cho cudc cach mang cong nghiép 4.0

« Tham khao cach thic xay dung nén tang
cong nghiép 4.0 thanh cong & cac nudc tién tién
nhu CHLB Ditrc: vi du M6 hinh kién truc tham
khao <cho cong nghi¢p 4.0 ‘Reference
architecture model Industrie 4.0 (RAMI 4.0)
[6], cong cu danh gia tinh canh tranh ctia doanh
nghiép khi trién khai mé hinh s hoa (Toolbox
Industry 4.0) [3]

3.KET LUAN

Bai bao di giéi thiéu khai quat vé cong
nghiép 4.0, tap trung phén tich vé nha may thong
minh - cac khai niém co ban, cac dac tinh, cac
thanh phan cau thanh, ciu trac diéu khién va
truyén thong giao tiép trén nén tang giao thuc
chuin coéng nghiép va coéng nghé thong tin,
Internet két ndi van vat, xét dén bai toan xir 1y goi
dir 1iéu 16n. Bai bao ciing d& xuét quy trinh thyc
hién s6 hoa nha may, phan tich nhiing tré ngai
trong qué trinh thuc hién va nhitng dé xuét dé xay
dung chién luoc hd trg phat trién cac nha may
thong minh trong ky nguyén nén cong nghiép 4.0
v6i rat nhiéu co hoi va thach thuc.

TAI LIEU THAM KHAO

[11 F. Zezulka, P. Marcon, I. Vesely and O. Sajdl (2016). Industry 4.0 - An Introduction in the phenomenon.
International IFAC Conference on Programmable Devices and Embedded Systems.

[2] Siemens, Industry 4.0 - Vision to Reality
[3]1 https://www.industrie40-readiness.de/

[4] Hermann Meissner, Rebecca llsen and Jan C. Aurich (2017). Analysis of Control Architectures in the
Context of Industry 4.0. International Conference on Intelligent Computation in Manufacturing

Engineering

[51 Manufacturing Execution System - Optimal design, planning and deployment. Heiko Mayer, Franz Fuchs,

and Klaus Thiel. McGraw Hill
[6] http://www.plattform-i40.de
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Hé théng diéu khién tu dong
SCADA cho nha may san xuat con

chat lugng cao

TOM TAT

Bai bdo tdp trung phdn tich cong nghé céong doan lén men lién tuc, xdy dung luu dé thudt
todn va ung dung hé diéu khién gidm sdt SCADA cho ddy chuyén sdn xudt con chdt luong
cao. Chuong trinh diéu khién duoc ldp trinh trén bé PLC S7-300, giao dién diéu khién gidm
sdt SCADA dugc xdy dung trén phdn mém WinCC 7.0 cua hdng Siemens. Két qud mé
phong trén mdy tinh cho thdy phuong phdp diéu khién nay ddm bdo dudc tinh én dinh,
chinh xdc va c6 thé trién khai ldp ddt thuc té tai nha mdy sdn xudt cén chdt luong cao.

CHU VIET TAT:

PLC (Programmable Logic Controller): B diéu khién logic kha trinh.

SCADA 4pap dit licu

LMLT Lén men lién tuc

TCVN Tiéu chuin qubc gia Viét Nam

CCLC Con chat luong cao

HMI (Human Machine

Interface) Giao di¢n ngudi may

1. DAT VAN DE

Theo TCVN-1052-71, cbn chat luong cao
(CCLC) ¢6 ham lugng etanol & 20°C (tinh theo thé
tich) > 96%V va c6 ham lugng aldehyt < 8mg.
CCLC dugc stir dung rong rai trong doi séng xa hoi
nhu pha ché thanh ruou cao cép, con y té, con lam
nhiéu liéu sinh hoc, san xuit my phdm... Mic du
CCLC c6 nhiéu tng dung va cé vi tri quan trong

(Supervisory Control And Data Acquisition): Hé thong diéu khién giam sat va thu

trong doi séng xa hoi ciing nhu nén kinh t& quc dan
nhung hang nim nudc ta van phai nhap mot luong
16n CCLC tir nudc ngoai do céng nghé san xudt
CCLC 6 nudc ta con lac hau chua theo kip voi cac
nudc tién tién trén thé gioi.

Dé san xuit ra CCLC c6 nhiéu cong doan khac
nhau, nhung cong doan LMLT c6 vai tro quan trong
quyét dinh dén chat lugng cua con. Vi vay thiét ké

* Pai hoc Cong nghé Bong A.
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thuat toan diéu khién va g dung cong nghé tuy dong
hoa dé diéu khién giam sat cho cong doan nay 1a vo
cung can thiét.

Thiét b diéu khién dugc str dung cho qua trinh
tu dong hoa hoan toan cong doan LMLT la bo PLC
S7-300 va phan mém chuyén dung thiét ké giao dién
diéu khién giam sat SCADA WinCC 7.0 cua hing
Siemens.

2. GIAIQUYET VAN DE

2.1 So 46 cong nghé cong doan LMLT

Thuyét minh diéu khién:

- biéu khién tai tank men gidng R402:

Dich duong sau khi lam lanh duoc chuyén sang
binh 1én men R402. O diy xay ra qué trinh hoa tron
dich véi cac nguyén liéu can thiét khac. Bom P402
¢6 chirc ning tuln toan va giam nhiét do cua dich
nho thiét bi trao d6i nhiét dang tim E402. Cac thiét
bi bao muc cao LAH310.3, muac thép LAL310.2
duoc gén vao binh R402 ¢6 nhiém vu theo doi, canh
béo murc trong binh va diéu khién PID van LV402.1
dé chuyén dich tir binh R402 sang binh 1én men tiép
theo R411 sau khi da qua thap tach CO..

- Piéu khién tai tank men R411 dén R415:

+ Tank R411: Trén tank c6 thiét bi do va hién
thi nhiét do Tr411.1, & day xdy ra cac qua trinh hoa
tron voi cac nguyén lidu can thiét khac. Bom P411
¢6 chirc nang tudn hoan va giam nhiét do cua dich dé
dam bao nhiét do cua dich trong tank men theo dung
yéu cu nho thiét bi trao doi nhiét dang tam E411.
Khi dich trong tank dat dén murc yéu cAu thi dich tu
tran sang tank tiép theo R412.

+ Cac Tank R412 dén R415: Hoat dong twong
tu nhu tank R411, sau cung 1a dich di ra tir tank R415
dugc dua qua hé thong chung cat.

2.2 M6 hinh diéu khién cong doan LMLT

- Trong hé théng 1én men, cac thong sb qua trinh
can diéu khién 1a nhiét d6 va luu luong. Theo nhu
yéu cau cong nghé thi viéc 6n dinh cac thong sé nay
duogc thuc hién thong qua diéu khién d(’)ng/cét va 6n
dinh tdc d6 cac dong co bom hdi luu.

- Bo diéu khién dung dé diéu khién cho cong
doan 1én men 1a bo diéu khién logic kha trinh PLC
S7-300 cta hang Siemens. B PLC nay phu hop cho
mirc d6 tw dong hoa ctia day chuyén, dap ing duoc
nhu ciu vé bao tri cung nhu nang cap thuan loi.

- So' @6 phan cap diéu khién cong doan 1én men
duoc mo ta nhu hinh 2.
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Hinh 1: So' dé cong nghé cong doan 1én men lién tuc
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Hinh 2: So dé phén cdp diéu khién cong doan lén
men lién tuc

Cap truong:

- La cac thiét bi chap hanh truc tiép 1am viéc véi
qua trinh céng nghé nhu: Bom hoi lwu, bom dich
chung cit, bom men gidng, may khudy, cic sensor
nhiét d9, sensor muc, sensor luu luong, cac van, ro le
trung gian, cac thiét bi hién thi, cong tic hanh trinh. ..

- Chirc ning chinh cta cap truong: Do luong,
truyén dong va chuyén doi tin hiéu trong truong hop
can thiét.

- Céc thiét bi cip truong doi hoi vé do nhanh,
nhay va thoi gian thuc cao.

Cdp diéu khién:

- Nhiém vy: Piéu khién sy hoat dong cia cac
thiét bj cap truong. N6 nhan thong tin tir cdp diéu
khién giam sat va cac thong tin tir cip trudng. N6 xir
1y thong tin theo mot thuat toan nhat dinh roi truyén
tin hiéu diéu khién xudng co cdu chip hanh.

- Trong hé théng diéu khién cua cong doan
LMLT, nhiém vu diéu khién do mot PLC S7-300
dam nhan va cc bo didu khién chuyén dung khéc
nhu nhiét d§, muec...

Cdp diéu khién giam sat:

- Nhiém vuy: Giam sat va van hanh mdt qua trinh
ky thuat. No hd tro nguoi su dung trong viée cai dat
cac thong sb, theo ddi, giam sat van hanh va xu 1y
céc tinh hudng dot xuat.

- Trong cong doan LMLT, cép diéu khién gidm
sat do mot may tinh két ndi voi PLC, cac thiét bi diéu
khién chuyén dung va man hinh giao dién nguoi -
may (HMI) dam nhan.

2.3 Thiét ké thuat toan diéu khién cho céng
doan LMLT

Luwu dé diéu khién bom héi luu

- Hé théng c6 hai ché d6 diéu khién 1a tu dong
(Auto mode) va bang tay (Manual mode). Ché do tur
dong 1a ché d6 mic dinh cua hé théng, ché do bﬁng
tay chi van hanh khi can thiét nhu khic phuc su cd.

START

Kiém tra trang
thii Auto/Manu

Auto/Manu

MANT Ché dd MANU

AUTO

A 4

Kiém tra mirc R4xx

<

YES
¥

Kiém tra dp suft

Dirng Adxx
Rdxx

Qus nhiét

YES YIS

Chay P4xx

YES——>{ Chay ché d) MANU

Hinh 3: Luwu do diéu khién nhém bom hoi luu

- Dbi v6i cong doan LMLT thi ¢6 hai luu d6
diéu khién quan trong nhat 13 luu d6 diéu khién cho
céc bom hoi luu va luu d6 diéu khién nhom thiét bi
Ién men theo mé.
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Hinh 4: Lwu do diéu khién nhom thiét bi lén men theo mé

MAN HINH PIEU KHIEN GIAM SAT SCADA CHO CONG POAN LEN MEN
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Hinh 5: Man hinh giao dién diéu khién gidm sit SCADA cho cong doan 1én men lién tuc
2.4 Xay dung giao dién diéu khién giam sat - Man hinh giao dién diéu khién giam sat
SCADA cho cong doan LMLT SCADA duoc xay thiét ké trén phin mém

- Giao dién didu khién gidm st SCADA mé ta WinCC7.0 cua hang Siemens, t6i uu hoa cho

téng quat qua trinh cong nghé cua cong doan LMLT. nguoi sir dung.

46 CO SO PAO TAO TAI BAC NINH
Dia chi: Phuong Vo Cuong, TP, Bac Ninh = Tel: 0246 262 7798 = Website: www.eaut.edu.vn



HOI NGHI KHOA HOC

Hinh 6: Nha mdy sin xudt con chit lwong cao
Binh Tay do Tap doan POLYCO xdy dung va
lap dat

SUMARY

3.KET LUAN

Bai bao tap trung phan tich, dua ra cac giai phap
thuc té dé xay dung hé diéu khién giam sat SCADA
cho cong doan LMLT va dat duge mot sé két qua
sau day:

Phén tich chi tiét so do cong nghé cua cong
doan 1én men lién tyc.

Thiét 1ap va phan cip diéu khién cong doan
LMLT

Xay dung dugc hai thudt toan diéu khién quan
trong nhit ctia cong doan LMLT luu db diéu khién
nhém bom héi luu dé 6n dinh nhiét trong cac tank va
diéu khién nhém thiét bi 1én men theo mé.

Thiét ké man hinh diéu khién gidm sat SCADA
dua trén phan mém WinCC 7.0 cia hing Siemens
va mo phong toan b hé théng chay 6n dinh.

So d6 cong nghé c6 thé trién khai va lip dat dé
san xudt con chat luong cao trong thuc té cong
nghiép nhu thap Con Ha Noi, Nha may san xuét
Ruou Con Binh Tay (Hinh 6).

This article focuses on analyzing the technology of continuous fermentation process,
design of a control algorithm as flowchart and a supervisory control system (SCADA) for
a high quality alcohol production factory. The control program is based on PLC S7-300,
SCADA monitoring console is built on the base of WinCC 7.0 of SIEMENS. The
simulation results were good andensure the stability, accuracy.Therefore, that can be
applied in the real alcohol production factory.

TAI LIEU THAM KHAO

[11  Nguyén Binh Thudng; Nguyén Thanh Hang, Céng nghé sén xudt va kiém tra con Etylic, NXB KHKT Ha Noi-
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[31 WinCC Information System Working, Siemens

[4] S7-200 Programmable Controller System Manual, Siemens
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Bao vé chong anh huong
cua truong dién tur trong sinh hoat

>

1. DAT VAN DE

Nguyén nhan dan dén sy md nhat vé anh huéng
cua truong dién tur lam cho it ai nghi dén tac hai cua
chung do truong dién tir la mot dang vat chét dac biét
v6 hinh, khong thé nhin thay, nghe thiy, ngiri thay va
su tac dong nguy hai ciia nd dén co thé nguoi, mac du
rat dang ké, nhung khong thé hién ngay, ma dién ra
mot cach tir tir “gam nhdm” dan stc khoe.

Ngay nay chiing ta dang song trong thoi dai dién
tir, bao hoa boi nhing khai hoa van minh va tién bo
khoa hoc-k¥ thuat. Hai muoi bn gio trong ngay
chung ta chim trong cac truong vo hinh, bic xa boi
cac duong day tai dié€n, tivi, ti lanh, may tinh va
hang loat thiét bi dién tir khac, ma néu khong co
chung, ta khong con c6 cam giac su tdn tai cta chinh
minh. V4, di nhién, d6 14 nhitg ngudn birc xa dién
tur. Ngoai ra chung ta con ludén bi doi bdi vi song,
song radio, dién thoai di dong, cac loai tia phong xa,
bire xa, v.v. cta rat nhiéu nguén dién tir khac.

Dudi goc do sinh hoat, tit ca cac thiét bi dién
gia dung rat tién nghi, thoai mai va rat tt, nhung
dudi goc do y té, rd rang 1a nguy hiém! Tap hop céac
nhan t vat Iy anh huong dén co thé ngudi nhu bién
d6 diéu bién cua anh sang man hinh, nhiét d9, ché do
jon, birc xa dién tir & cac tan s6 khac nhau v.v. tac
dong tiéu cuc dén sirc khoe va tim Iy ngudi sir dung
céac thiét bi trong gia dinh.

Ning lwong hdn don ciia cac phan tir cta trudng
dién tir nhan tao, mot loai “cau ban” dién tir, tac dong
cuc manh dén truong dién tir sinh hoc cua co thé
ngudi, ma c6 dén hang tridu xung dién can duoc can

bang va diéu chinh hoat dong ctia mdi té bao song.
Tt ca nhiitng diéu d6 néi 1én mdi de doa nguy hiém
trong thuc t&, ma hang ngay ching ta dang phai ddi
dau. Vay phai 1am thé nao dé giam thiéu tic dong cua
“ké thi”, ma dang cung ching ta chung séng? Lam
thé nao dé bao vé cho mdi trudng va bao vé cho chinh
strc khoe ctia chuing ta? Bai béo nay cung cip cho ban
nhitng cdu tra 10 can thiét.

2.BAN CHAT CUA TRUONG DIEN TU
VA NGUONG GIOI HAN

2.1 Ban chat caa truong dién tu

Tét ca céc thiét bi dién khi lam viéc déu déu sinh
ra mot dién truong va mot tir truong. Chéng han khi
mdt dén ban duogc cim vao nguén dién ma chua bat
cong tic (hinh la), thi chi co duy nhat dién truong
xuat hién, né vi nhu 4p sut trong 6ng nudc ma ta
chua mo voi. Dién truong co su lién hé véi dién thé
ma don vi do 1a volt (V). Pién truong dugc tao ra boi
su hién dién cua cac dién tich va c¢6 don vi do bﬁng
volt trén mét (V/m). Khi bat cong tic dén (hinh 1b),
tire 1a khi c6 dong dién chay trong day dan, ciing véi
dién truong, s€ xuét hién thém tir truong. Nhu vay
truong dién tir 1a tong hop cua hai truong dién va tir.

Qué trinh phan b truong dién tir mang tinh chat
song, tai mdi diém trong khong gian xay ra su dao
dong diéu hoa ctia cuong do dién trudng E (V/m) va
cuong do tur truong H (A/m). Vector cua cac thanh
phan E va H vudng goc nhau (hinh lc) va c6 mdi
quan hé theo biéu thirc:

E=ZH (D

* Pai hoc Cong nghé bong A.
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Trong d6: Z - 1a tré séng, trong moi trudng
khong khi Z c6 gia tri 1a 377Q.

Gilra cam ung tir B va cuong d6 tur truong H co
méi lién hé:

B=puoH; (2)

1o - hang s tir, bang 4.107 G/m; p - do tir tham
tuong doi.

a 8 b ‘M

Hinh 1. So do mé ta

Pon vi cua truong cam Gng tu B 1a Tesla (T),
nhung théng thudng tir truong thyc té ma chung ta
do c6 don vi 6 muc microtesla (uT). Pon vi ngoai h¢
thdng ciia cam ung tir 1 gauss (G). Mot gauss twong
duong v&i 100 pT va don vi ngoai hé thong cua
cuong do tu truong la erted (3): 12=79,58 A/m.
Trong moi truong khong khi 1G=13.

bic trung cua truong dién tir ¢ ving song la mat
d6 nang thong J» (W/m?), ma co tri s6 bang tich cua
cac vector E va H. Truong dién tur s hitu mot nang
luong xac dinh va dugc dac trung bdi muc buc xa
dién tir va cuong do tu truong.

2.2 Nguéng giéi han an toan cua truong
dién tu

ft ai c6 thé nghi raing mirc an toan cua birc xa
dién tr chi 1a 0,2 micro Tesla (uT) [1]. Trong khi do6
mirc birc xa dién tir cua cac thiét bi gia dung déu co
gia tri kha 16n.

Miic buc xa dién tir & hau hét cac thiét bi dién,
dac biét muc buc xa dién tu ¢ cac may hut bui,
may cao rau, dién thoai di dong déu cao hon mirc

HOI NGHI KHOA HOC |

cho phép rat nhiéu [1]. Hién nay dién thoai di
dong duoc sir dung & khip noi va cing voi no 1a
su phoi nhiém nguf‘)n buc xa dién tor gdm nham
suc khoe cua nhitng nguoi st dung va ca nhiing
nguoi bén canh.

O cac loai may giat kich thudc nho tai vi tri didu
khién mtrc birc xa c6 gia tri 10 pT, con & d6 cao Im
1a 1 uT, & canh sudn cach 50 cm - 12 0,7 uT. Piéu an
0 1a d6i voi cac may giat tu dong ba chi nha khong
tac truc & d6. Con may hut bui, noi ba chu khong thé
xa lanh no thi sao? Ban phai giat minh vi murc birc xa
& d6 co gia tri ngat ngudng gan 200 uT. Lo vi song
lam viéc & tan sd cao va siéu cao cd muc birc xa “o
nhiém” rat 16n. Mic du theo nguyén 1y, cac nha san
xuét di co thiét ké man chin, nhung mirc birc xa dién
tir & khoang cach 30 cm tir ctra 10 ¢6 gia tri khoang
8 uT[1].

Mot s6 ngudi cho rang cac 6 cim an toan khi
khong co két ndi thiét bi dung dién. D6 13 quan niém
sai lam. Mang dién cho du khong c6 phu tai, nhung
duéi dién ap ludn tdn tai mot dién truong va do la
nguén birc xa. Cac thiét bi dién nhu tivi, may tinh, 1o
vi song v.v... tuy khong lam viéc nhung & trang thai
ngt (c6 két ndi voi ngudn ap) van tiéu thu mot luong
dién nang va phat buc xa dién tir ra moi truong xung
quanh, do vy hay ngit chung ra khoi lu6i khi khong
sir dung, vi muc dich tiét kiém dong thoi giam thiéu
anh huong cia truong dién tur.

C6 nhiéu ngudn bire xa dién tir & bén ngoai nha
0, ching tac dong mot cach doc 1ap va lién tuc. Cac
két qua khao sat mirc mirc birc xa dién tir trong nha
& cho thiy c6 dén 60 + 90% dién tich co6 mirc b
xa dién tir vuot qua murc cho phép 0,2uT. Mot phin
do truong dién tir cua cac duong day cap bén ngoai
nha, mot phr:in tor mang dién trong nha. Thém vao
do, tai cac buc tuong, noi c6 duong day cap 4n nup,
miurc buc xa dién tir dat t&i 1uT. Tai bang dién cia
mot can ho hién dai mire btc xa dién tir dat dén gia
tri 2puT.

Gia dinh ban c6 bao nhiéu thiét bi dién? mot tu
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lanh, 2 = 3 tivi, vai cai may tinh, mot bép dién, mot
10 vi song, mot may giat, chuc bong dén, dam ba cai
quat v.v... va téng bure xa dién tir s€ 1a bao nhiéu? Di
nhién chi cdn nham qua ciing c6 thé nhan thiy tong
lugng buc xa ¢ cac gia dinh 1a khong nho.

3. ANH HUONG CUA TRUONG DIEN TU

3.1. Cac két luan khoa hoc vé dnh huéng cua
truong dién tu déi véi co thé nguoi

Céc nha dich t& hoc di khang dinh rang bénh
ung thu thuong thiy & nhitg ngudi tiép xtic truc tiép
hoac lam viéc gén cac truong dién tr manh nhu cac
tram phat song, duong day cao thé v.v... Cac két qua
ctia nhiéu cong trinh nghién ciru da ching minh anh
hudng cua truong dién tir dén cac tuyén hodc mén,
ma déng vai tro khong tam thuong trong hé thong
mién dich cua co thé nguoi.

Giao su Iuria Grigoriev da thyc hién thi nghiém:
ldy cic qua tim ctia éch sau khi dugc tich ra dem
ngam vao dung dich mubi, chung van c6 thé sdng
duogc 2 ngay. Néu dong thoi cho tac dong cua truong
dién tir, thi c6 dén 90% tong s6 chung bi chét ngay
1ap tirc [1]. Cac nha khoa hoc Thuy Pién di thuc
hién thi nghiém chiéu xa mdi ngay 2 tiéng cho 1
chudt, két qua 1a sau 50 ngay xuat hién sy pha hay
cac té bao va su bién ddi tinh thim théu ciia mang -
co ché bao vé ty nhién cta nio [2]. Cac nha khoa
hoc Ukraina léy mau cta chudt bi chiéu xa dién tir
trong 20 ngay, tiém vao chudt mang thai chua bi
nhidm xa, két qua 1a 1ii chudt nay hodc bi sy thai,
hoic thai bi chét, hodc bi dé non [1].

Céac nha khoa hoc dua ra két luan réng, cac thiét
bi dién hién dai gay ra mot loai di ing doc ddo moi
- btrc xa dién tu. Ly do 1a h¢ théng mién dich cua
chung ta chi dugc diéu hoa cac tic dong ciia cac yéu
t6 ma ludn co mit trong moi trudng. Con ddi véi cac
nguén btrc xa nhan tao, anh hudéng cia chiing hoan
toan theo mot cach méi. Két qua nghién ctru ctia cac
nha khoa hoc di chi ra rang su tac dong cua truong
dién tir &én h¢ théng mién dich 13 nhén t6 tiém ning

lam r6i loan chtrc nang tu phuc hoi clia cac mo, dan
dén bénh tat va thuong tich.

Céac chuyén gia ctia Hoi ddong Qudc gia Hoa
Ky vé Bao vé buc xa cho rang khi tiép xuc lau dai
v6i truong dién tir manh sé 1am ting nguy co nhiém
bénh bach cau, ciing nhu nguy co ung thu nio.
Ngoai ra con c6 su bién ddi tiéu cuc trong hé thong
sinh san va mién dich, dau tién 1a rdi loan chtrc
nang, sau do la r6i loan thyuc vét dai d.'flng va rdi
loan hé thdng tuan hoan méu. Cac thi nghiém déu
khang dinh 14 tré con va phu nit man cam véi
trudong dién tr hon so véi ngudi truong thanh va
nam gidi. Cac nha khoa hoc da tim thay mbi lién
hé gitta bénh u ndo cua tré v6i khoang cach gan tivi
dudi 2m. Theo thoi gian cac tiéu chuan ky thuat tre
nén khat khe hon, cong nghé hién dai cho phép cac
nha ché tao tivi an toan hon, nhung tot nhat van nén
xem no tur xa.

T6 chic y té thé gigi (WHO) dua ra béo céo
phan loai birc xa dién thoai di dong 1a "c6 thé gay
ung thu cho con nguoi" (Nhém 2B trén quy md
IARC). N6 da dugc phan loai nhu vy sau khi mot
nhoém céc nha khoa hoc xem xét cac nghién ctu
toan dién vé an toan dién thoai di dong. Mot nghién
cuu su dung dién thoai di dong dugc trich dan trong
bao cao cho thiy "40% ting nguy co u than kinh
dém trong cac thé loai cao nhit ctia ngudi sir dung
nhiéu (trung binh 30 phut mdi ngay trong khoang
thoi gian 10 nam)". Pay 1a mot két luan trai véi két
ludn trudc day khi nguoi ta cho rang dién thoai di
dong hodc tram phat song dién thoai di dong khong
c¢6 kha niang gy ung thu va riang cac danh gia da
khong tim thay bang ching thuyét phuc céac tac
dong khac dbi véi sire khoe. Mot nghién ctru cia
T6 chtc Environmental Health Trust dd phat hién
ra 13 tré em hép thu cac birc xa vi séng tir dién thoai
di dong nhiéu gip d6i so voi ngudi truong thanh.
Hoi dong chau Au cho rang song dién thoai di dong
tac dong Xau téi su phat trién tri tué, strc khoe cua
con ngudi nén hoc sinh can phai tranh xa né tai
truong hoc.
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Liéu buc xa tr dién thoai cAm tay c¢6 anh hudng
dén tri nh¢? Cau tra 10i 1a ¢6 - it nhét 14 trong nhiing
thi nghiém trén chudt do khoa Giai phﬁu than kinh
thudc dai hoc Lund, Thuy Dién thyuc hién. Henrietta
Nittby dé tién hanh nghién ctru chudt tiép xtc véi
bire xa cua dién thoai cAm tay 2 tiéng mdt tudn trong
hon 1 nim va 6ng d3 nhan thiy 1a nhitng con chudt
nay c6 két qua kiém tra tri nhé thap hon so véi
nhitng con chudt théng thudng. Tién si Nora Volkow,
truong nhom nghién ciru, néi rang, cac chuyén gia
déu ngac nhién khi phat hién birc xa dién tr yéu cua
dién thoai c6 thé lam thay ddi hoat dong cua nao.
Néu ai d6 ap dién thoai di dong vao tai va dam thoai
tor 50 phut tré 1€n, hoat dong cua té bao than kinh
trong ving ndo gan dng-ten nhat s& thay d6i. Cac nha
khoa hoc thudce truong dai hoc Y khoa Yale (My) da
phat hién théy rﬁng birc xa tur dién thoai di dong co
thé 1am anh hudng t6i ndo bo cia thai nhi va gy ra
nhitng r6i loan vé hanh vi khi 16n 1én. Két luan trén
dugc dua ra sau cac cudc thi nghiém duogc tién hanh
trén chudt.

3.2. Ca ché Anh hudng caa trudng dién tu doi
V6i co thé ngusi

Céc birc xa va truong dién tir gy ra su chuyén
dong cua cac hat tich dién: electron, proton, ion hoac
cac phan tir ludng cuc trong cac thiét bi ciing nhu &
moi truong xung quanh. Cac té bao sdng ctia co thé
bao gém cac phan tir tich dién- protein, phospholipid
(phan tir mang té bao), ion nudc ciing co truong dién
tir yéu. Duéi tac dung cta truong dién tir manh & cac
phan tir nhiém dién dién ra cac dao dong. Piéu do
ciing c6 hiéu tng tich cuc 14 1am ting sy trao d6i chat
ciia mang té bao, nhung ciing c6 cac tac dong tiéu
cuc pha huy cAu trac cua té bao. Su tac dong tich cuc
cua birc xa dién tur dugc tng dung trong vat 1y tri
liéu, no6 thuc déy nhanh viéc chira lanh cac md va
chéng viém. Hiéu tng tac dong cua trudong dién tir
1én cac ddi tugng sinh hoc 1a nang lugng burc xa, hap
thu béi cac ddi twong ndm trong ving anh hudng:

An=1.6.Shq.t 3)
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Trong d6: 6 - mat do cong suét birc xa cua nang
lugng dién tir, W/m; Spq - dién tich bé mat hap thu
hiéu qua cua co thé, m?; 1 - hé sb phu thudc vao
trang thai co thé ngudi; t - thoi gian tiép xuc.

Rét dé hiéu la cang c6 nhidu ngudn birc xa dién
ttr quanh chiing ta, kha nang gay hai cho hé thong
mién dich cang gia ting. Co ché hdp thu ning
lugng cua co thé ngudi kha phic tap. Co quan nhay
cam nhat ddi voi sy tac dong ctia truong dién tir 1a
hé thdng than kinh trung wong (cam nhan chi quan
1a mét moi, dau dau, chong mit v.v.) va hé thong
ndi tiét.

Dbi phé véi tac dong co hai 1én hé thdng mién
dich hau nhu khong thé, dan dén sy ting bénh tat,
viéc diéu tri khong hiéu qua. Viéc 1am suy giam
chirc ning ndi tiét s& gay hiéu tng tir phia hé
théng tim mach, tudn hoan, mién dich va trao ddi
chat v.v. Sy anh huong dén hé thong mién dich
gay su suy giam hoat dong cua cac co quan trao
ddi chat, thay d6i mach dép va nhip tim. Muc do
tac dong sinh hoc cua truong dién tu lén co thé
nguoi phu thudc vao tan s6 dao dong, cuong do,
ché do (xung hodc lién tuc), thoi gian tac dong cua
truong dién tir. Sy tac dong cua truong dién tur ¢
céac dai tan khac nhau s& khac nhau. Su tac dong
lau dai cua truong dién tir gy hién tuong dau thét
& vung tim. Su birc xa c6 hé thong ciia nang luong
dién tir gy su thay d6i huyét ap, cham mach, din
dén sy mét méi, dau dau v.v.

Co thé nguoi co thé thich nghi voi truong dién tir
khéng? Cau tra 101 13 khong. Tat ca cac sinh vat trén
Trai Dét, ké ca con ngudi khong ¢ kha ning thich
nghi tién héa d6i véi nhitng dao dong manh cua
truong dién tir & moi truong xung quanh. Co thé
ngudi co kha ning vuot qua sy bién dong nhay vot
cuia truong nhiét, cia sy 6 nhiém hoa hoc trong moi
truong, nhung hau nhu bat luc trude sy 6 nhiém
truong dién tir. N6 khong c¢6 co ché tién hoa chéng lai
birc xa dién tir. Co thé ngudi khong c6 co ché trung
hoa truong dién tr nhan tao cé cac déc tinh khac véi
tu nhién. Sy tac dong cia truong dién tir [am giam
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kha nang thich tng cta co thé va két qua 1a giam hiéu
qué lam viéc. Mdi ngay co thé ngudi doi hoi co ché
thich ing cang thﬁng dé thuc hién nhiém vu. Va, néu
co thé ngudi luén phai chiu murc qua tai, thi lidu co
thé c6 cudc séng lau dai va hanh phac?

Biéu hién tac dong déu tién cua nang luong di¢n
tir 1a sy d6t nong, ma c6 thé din dén su bién doi,
tham chi su tén thuong cho cac té bao va mo cua co
thé sdng. Hién tuong qué nhiét cua co thé khi hip
thu nang lugng dién tu din dén su thay ddi tan sb
ctia mach dap, nhip tim va phan ing mao mach. Mau
duoc coi 1a mot chat dién phan, dudi tac dong cua
truong dién tur, trong mau sinh ra cac dong dién ion,
gay su phat nong cac mo va té bao. Véi mot cuong
d6 xac dinh, truong dién tir gy ra mot ngudng dot
néng ma co thé ngudi khong chiu néi. Sy dét nong
dic biét nguy hiém dbi v6i cac co quan co hé thong
mao mach yéu véi sy luu thong mau it (nhu mat,
ndo, da day, v.v.). Dic biét nhay cam d6i vi hiéu
g nhiét 1a thuy tinh thé cua mat, tai mat, bong dai
va mot sd co quan khac. Sy tac dong ti€u cuc cua
truong dién tir d6i véi co thé nguoi khong ngimg gia
tang theo thoi gian gy cac loai bénh tat khac nhau:
trAm cam than kinh; suy giam mién dich; cac van dé
lién quan dén hé théng sinh san; so hai vo cd; ung
thu, v.v. Pac biét su tdc dong ddi véi tré con, nhiing
nguoi ¢6 co thé mong manh chua c6 kha ning béo vé
chdng lai cac tac dong tir bén ngoai.

Nhiing thong tin trén khoi day cho chiing ta y
thirc vé nhitng nguy co tiém 4n ctua mdi trudng
quanh véi su hién dién cua cac thiét bi dién tur.
Thuc sy ma nodi cac nha san xuit da biét rd hon
chtng ta nhiéu va ho di c6 nhirng giai phap khic
phuc trong qua trinh thiét ké, ché tao cac thiét bi
dién gia dung dé han ché dén muc tdi da anh
huong cua trudng dién tir d6i voi co thé nguoi sir
dung. O My nhiéu hing da tung ra thi truong céac
thiét bj an toan tir ban 13 ¢6 cudn day chin dén may
vi tinh khong burc xa, nhung viéc st dung céc thiét
bi nhu vay phai dugc thuc hién theo cac tiéu chuin
k¥ thuat xac dinh.

4. CAC GIAIPHAP CHONG ANH
HUONG CUA TRUONG DIEN TU

4.0. Khai quat chung

Chung ta khong thé ngin chin qua trinh tién bo
ctia khoa hoc va cong nghé va ciing khong thé tranh
duoc sy tdc dong co6 hai trong do co truong dién tur.
Céch duy nhat 13 st dung cac thiét bi mot cach hop
1y va ap dung cac phuong tién bao vé ca nhan. Anh
hudng cta truong dién tir d6i v6i co thé ngudi nhu
thé nao con 1a vin dé tranh cai, nhung thuc su ddi
v6i co thé ngudi binh thuong thi tt nhat 1a nén tranh
xa chiing chimg nao co thé. Két qua phan tich cho
thdy khi ting khoang cach véi cac thiét bi thi mirc
buc xa dién tir giam di rit dang ké. Pac diém nay
g0i ¥ cho ta mot gidi phap giam thiéu anh huong ciia
burc xa dién tir b.%mg cach tao khoang cach an toan
dén cac thiét bi sir dung. Nhu vay ta thdy co ba giai
phap quan trong dé han ché sy tac dong cia truong
dién tir d6i voi co thé nguoi sir dung 1a tang khoang
cach, giam thoi gian tiép xtc voi cac thiét bi va st
dung cac phuong ti€n bao hg.

4.1 Tang khoang cach tiép xuc

Céc két qua phan tich cho thdy khi khoang cach
dén ngudn trudng dién tir ting 1én 2 lan, thi cuong do
dién truong giam di bén 1an. Nhu vay ting khoang
cach tiép xtc 12 giai phap don gian va hiru hiéu nhat.

Linh vuc quan trong nhét trong mdi gia dinh Ia
nha bép. Cai gi dang doi ta & d6? Pdi twong vo hinh
khong mong mudn dang tic truc 1a trudng dién tir:
O khoang cach 20 cm tir bép dién cuong do trudng
dién tir co gia tri 2 + 3 uT (phu thudc vao loai bép),
nhung ¢ khoang cach trén 1 m thi muarc birc xa khong
qué 0,2 uT. Theo dit li€u cia trung tdm an toan dién
tor Hoa Ky, ¢ khoang cach 10cm tur ti lanh buc xa
dién tir khong vuot qua 0,2 pT. Tuy nhién & céc tu
lanh c6 trang bj hé thng 1am tan bing ("no frost"),
mtrc birc xa co6 gia tri kha cao, ¢ khoang cach 1m tu
clra ti mure buc xa dién tr da c6 thé vuot qua muc
cho phép. O khoang cach 20cm mtc birc xa ctia 4m
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dién c6 gia tri khoang 0,6 uT, con ¢ khoang cach 50
cm mtc birc xa dudi nging cho phép. O khoang
cach 25c¢m buc xa cua ban 1a & ché do d6t néng dao
dong trong khoang 0,2 uT. Céc vi tri nim ngu, nghi
ngoi nén dit cach céc thiét bi c6 trudng dién tir manh
it nhat 2m.

bdi véi may tinh ban, cac thé hé ban dau cua
chung gay lo ngai do murc do burc xa dién tir kha 16n.
Céc tiéu chuén k¥ thuat nghiém ngat vé vé sinh duoc
gi6i thidu khi 1am viéc voi may tinh. Ddi véi cac loai
may tinh xach tay hién dai, mitrc d¢ birc xa dién tir co
giam hon, nhung thém vao dé 1a anh hudng cta nhiét.
Mot sb6 ngudi co thoi quen dé may trén dui khi lam
viéc, diéu d6 lam cho vung sinh duc chiu anh huong
clia nhiét. Va d6 1a mot trong nhiing yéu t6 gy vo
sinh & nam gidi. Cac buc xa phat ra tr man hinh st
dung bong dén hinh (CRT) ctia may tinh chu yéu la
tir bén canh va phia sau. Boi vy, ban khong nén ngdi
gan ngay phia sau hodc bén hong cua cac loai man
hinh nay. Nén duy tri khoang cach gitta mat nguoi va
man hinh dién thoai it nht 50 cm (man hinh tinh thé
l6ng an toan hon so v&i man hinh tia dién tr).

Hiy 82 didn thogi |
di déag trong tin
xach thay vi mang

theo nouwd

Hiy tir bé cic trd
cho trén dién
thoa: di dgng

Trong khi néi chuyén
trén dién thogi hiy
tranh xa nhimg ngeoy
xung quanh 32 ho
khing pha nhin
thém phit x3 tir ban

b

Hay bao v¢
minh va nhimg

nguwoi xung

Dbi voi dién thoai di dong, anh hudng cua birc
xa di dong 1én cac phan cta co thé 1 khac nhau, hay
dé may dién thoai di dong xa co thé dén murc c6 thé,
cach tot nhat 1a sir dung tai nghe hodc loa ngoai.
Tuyét dbi khong deo dién thoai & trudc nguc, an toan
hon 1a dé né & thi sau, hodc tot nhét 1a dé ¢ tui xach
tay. Nam gi6i khong nén dit di dong trong tai quan
hodac trén dui, gﬁn khu vue “cAm” boi nhiéu nghién
ctru dd ching minh bic xa di dong c6 thé lam ton
hai dén tinh hoan cuia nam gii. Khong nén goi dién
khi song yéu, vi khi song yéu di dong phai phat ra
btrc xa cang manh. O khoanh khéc di dong ndi may,
lugng buc xa sinh ra cuc 16n, do d6 sau khi quay )
hodc khi chuan bi nhan cudc goi, tdt nhat nén dudi
thang tay, dé di dong cach xa co thé, chd mot luc rdi
no6i chuyén. Trén hinh 2 biéu thi mot sd khuyén cao
quan trong cua Vién Sinh thai nhan ching Hoa Ky
d6i v6i nhitng nguoi str dung dién thoai di dong [2].

4.2. Gidm thoi gian tiép xuc
Nhu thé hién ¢ biéu thirc (3), nang lugng hap
thu buc xa dién tir ciia co thé nguoi phu thudc vao

Hiy sr dung 1
nghe, co ging d&
mav & Xa dau ban
dén mirc oo the
bing cach bit loa

Trong khi go1 dien
thoa: chura nén &4t may
vao L trode khi kit ndi

Hiy tit dién

Hinh 2.Cdc khuyén cdo déi véi viéc siv dung dién thoai di dong.
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thoi gian tiép xuc, ning luong nay cang 16n thi
muc anh huéng s& cang ting. Viéc giam thiéu
ning luong nay c6 thé thuc hién bang cach giam
thoi gian tiép xtic vai cac thiét bi dién dén muc co
thé. DPéi véi céc thiét bi c6 bire xa dién tir manh
nhu may hut bui, may cao rau, 10 vi song v.v...
khong nén tiép xtc qua 5 phut. Trong trudong hop
cong viéc chua két thuc thi can c6 khoang thoi
gian nghi it nhat bang thoi gian cho phép. O mot
s6 nudc tién tién tré em dudi 10 tudi khong duge
tiép xtc v6i may vi tinh lién tuc qua 20 + 30 phut
tiy thudc vao Itra tudi, con phu nit mang thai
khong duoc 1am viéc gn cac may vi tinh va céc
thiét bi van phong khac.

Dién thoai di ddng hién nay la phuong tién dugc
str dung hét strc rong rai, nhung ciing rat tuy tién va
do d6 su anh huong cua birc xa dién tir kha cao. Két
qua phan tich s liéu thong ké cho thdy nhirng nguoi
& ltra tudi 29 + 30 ma st dung dién thoai di dong lién
tuc trong 8 + 9 ndm c¢6 ty 1& mac bénh u nio cao gip
5 1an so vé6i nhitng ngudi cing lira tudi khong dung
dién thoai [4]. Di nhién khong thé tranh hoan toan,
nhung ¢ ging giam thiéu dén muc co thé thoi gian
st dung. Thong thudng ching ta nghe dién thoai véi
chi mot bén tai, khi d6 chiéu xa xay ra 6 mot ban cau
ndo va mot thinh giac. Loi1 khuyén quy gia cho cac
ba “budn chuyén” trén dién thoai 1a hiy ¢ ging
chuyén doi luan phién sang hai tai khi d6 tong chiéu
xa s€ giam di.

Nhu da trinh bay, tré con rat nhay cam ddi voi
truong dién tir. Khong phai ngiu nhién ma gan day
& Phap tré con bi cAm mang dién thoai di dong dén
truong. O Anh qudc nguoi ta cdm ban dién thoai di
dong cho du duogc thiét ké dic biét cho tré con. O
Nhat viéc st dung dién thoai trén cac phuong tién
giao thong bi cAm, vi khong nhitng giy nhiém xa cho
ban than ngudi st dung, ma con giy anh huong dén
nhiing nguoi bén canh.

Hay giit lai dién thoai c6 day dé sir dung & nha,
diéu d6 s an toan hon, dic biét ddi voi céc ba thich
“budn dua 1&”.

4.3. St dung cac phuong tién bao ho

-,

“Cuc tiép dit
Hinh 3: Két céu ciia 6 cim ba cuc

Mot trong céac giai phap giam thiéu anh huong
ctia truong dién tir 1a nbi dat vo cua cac thiét bi ding
dién. Y thire dugc anh hudng cta trudng dién tir, cc
nha san xuat thiét bj dién ldp dit man chin két ndi
v6i vo thiét bi.

Céc tin hiéu phai dugc truyén xudng dit qua day
dan PE 1a day bao vé ndi dat. Dé thuc hién diéu do
thi cac 6 cam ciia mach dién gia dinh can phai c6 ba
cuc, ngoai hai cuc lam viéc, cuc thu ba la cuc an
toan (hinh 3). Cuc ndy vira c6 vai trd bao vé chong
dong dién ro, vira bao vé chéng sét va dac biét 1a bao
vé chdng anh hudng cua truong dién tir.

Phan 16n cac mang dién trong cac ho gia dinh &
nude ta “don gian héa” khong co cuc tiép dat, do do
d3 bo phi mat giai phap bao vé hét sirc hidu qua nay.
Dé bao dam an toan khi sir dung cac thiét bi dién gia
dung can tuan thu mot s quy tic sau:

- Hé thdng dién gia dinh nén c6 day dan thi ba
(day PE), day dan nay dugc ndi véi vo va man chin
(bén bén trong thiét bi) va truyén tin hiéu “6 nhiém”
xudng dat;

- Khong dat 10 sudi dién dudi gam giudng.
Giuong ngl nén dit cach tuong it nhat 10 cm, déc
biét d6i voi tuong bé tong cot thép;

4
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- Khong dit chong cac thiét bi dién 1én nhau.

Hay nhé rang con ngudi “thuan hoa” song dién
tir, tao ra cac thiét bi gia dung an toan hon, nhung
can sir dung chiing mot cach hop 1y méi khong gay
hai cho strc khoe. C6 géng han ché sb lwong thiét bi
dién trong gia dinh dén murc co thé, dic biét trong
phong ngu cua tré con.

Mot vai meo vit khac co thé ap dung dé giam
thiéu su tac dong cua truong dién tir trong sinh hoat
la: Bat mot chau cay canh, mot t6 nude, hodc mot
mot vat thé trang tri bang cim thach gin ban may
tinh, tivi, v.v., cac vat thé nay s& hip thu phan nao
song dién tur do cac thiét bi dién phat ra. Nén thuong
xuyén udng tra xanh, vi trong tra xanh c¢é cac chit
nhu polyphenol ¢6 tac dung hap thu cac chat mang
tinh phong xa. Ngoai ra, tra xanh con c¢6 chat chong
oxy hoa manh va cung cap vitamin C, khong chi
gilip bai trir cac phan tr gde tu do trong co thé ma
con gitp co thé san sinh ra hooc mon dé khang lai sy
cang thang. Do d6 rat tot cho viéc cai thién tam
trang. Ban can rira mat thuong xuyén dé gitip ngan
ngura cac song burc xa gay kich thich I1én da.

HOI NGHI KHOA HOC

5.KET LUAN

V6i nhip séng soi dong nhu hién nay, chung ta
khong thé tir chdi céc thiét bi van minh, nhung ban
ciing can biét rang cac thiét bi dién ma ching ta dang
dung 1a con dao hai ludi. Can phai lam sao dé c6 thé
st dung né ma khong gay hai cho chinh chung ta va
cho ca con chau mai sau.

Ban c6 bao gio nghi dén: tai sao nhiing thanh
tuu to 16n cua khoa hoc va cong nghé khong dan dén
su gia tang tudi tho va sy phat trién cua bénh ung thu
khong dung lai? Va sau mét vai thap ky don gian
khong thé dit cau hoi cho ai 1a: “Ta phai lam gi?”,
“Chung ta d4 lam gi dé ctru con em va nhiing ngudi
than yéu cua chung ta khdi sy tac dong cua truong
dién tu?”.

Rt tiéc 1a ngay nay nhiing cau hoi nhiéu hon
ciu tra 10i. May man 1a cac nha khoa hoc trén thé
gidi dd ngay cang quan tim hon dén viéc xay dung
céc chi tiéu an toan dbi véi tac dong ciia trudng dién
tir. Trong khi con co nhiéu tranh luan vé& muc do thiét
hai do truong dién tur gdy ra, chiing ta hay ap dung
cac bién phap bao vé sin co.

TAI LIEU THAM KHAO

[11 BpaB.biii Anekcelr CeMeHOBMY, DNeKTPUYECTBO 1 340POBbeE: KaK 3aLUNTUTL Ce6S OT 31eKTPOMarHUTHOMO

n3ny4veHus B 6bITy, Mocksa 2008.

[21 AnthonyWayneandLawrenceNewell, Electromagneticradiationin the home, Christianinstitute of Law,

USA, 2012.

[31 Tran Quang Khanh, Bao hé lao déng va Ky thuat an toan dién, nxb Khoa hoc - Ky thuat, Ha N&i 2012.
[4] http://www.dozimetr.biz/elektromagnitno... orovye.php.

O

CO SO PAO TAO VA THU'C HANH TAI HA NOI: TOA NHA POLYCO
Dia chi: Duong Tran Hitu Duc, Q. Nam Tur Liém, Ha Noi = Tel: 0246 262 7798 = Website: www.eaut.edu.vn



TRUGNG DAI HOC CONG NGHE DONG A

EAST ASIA UNIVERSITY OF TECHNOLOGY

Nghién ctiu, san xuat va sir dung thuc pham
chiic nang tir nguon nguyeén liéu twnhién
trong viéc ngan ngua cac bénh khong lay nhiem
o Viét Nam

TOM TAT

Cdc bénh khéng lay nhiém, ddc biét la bénh tim mach, tiéu duéng, ung thu dang ngdy cang
gia tdng va tré thanh nguyén nhdn chinh gdy nén ty lé td vong, tan phé cao 6 Viét Nam.
Viét Nam c6 nguén tai nguyén thién nhién giau cé, da tir bao thé ky nay duogc khai thdc
st dung sdn xudt cdc loai thuéc cé truyén dé chiia tri nhiéu loai bénh. Trong nhiitng ndm
gdn ddy, thuc phdm chtic ndng chtia cdc chdt cé6 hoat tinh sinh hoc ¢é tdc dung tét déi véi
sutc khée, ngdn ngtra va kiém sodt dugc cdc bénh khéng lday nhiém va cdc bénh khdc tir
thuc vdt, cdy thuéc, rau, cu, qud,... ing dung céng nghé tdch chiét, cong nghé enzyme va
cong nghé lén men da dugc nghién ciu, sdn xudt, thuong mai héa va st dung rong rdi 6
Viéet Nam. Badi viét nay khdi qudt mét s6 théng tin, két qud vé tinh hinh nghién citu, sdn
xudt va st dung cdc thuc phdm chiic ndng ti nguén nguyén liéu tu nhién dé ngdn ngta
va kiém sodt cdc bénh khéng ldy nhiém cua cdc vién, truéng nghién ciu va cdc doanh
nghiép dugc phdm, thuc phdm & Viét Nam trong khodng 15 nam gdn day.

Tir khéa: Cdic bénh khong ldy nhiém, thuc pham chirc nang, nguon nguyén liéu tw nhién, cong nghé 1én men.

tr vong do bénh tat trong ca nudce, trong d6 bénh tim

1. PAT VAN BE
A 0 0 A AR L ~

Su biing né cila cac bénh khong lay nhidm, dje  ach chiém 40%, ung thur 14%, benh phoi tic nghén

8% va tieu duong 3% [9]. Hon 5 triéu nguoi Viét

biét 1a cac bénh tim mach (bao gdm nhdi mau ndo e a2 . X NS,
N " (A 8 . + Nam mac bénh tiéu duong, chiem 5,4% dan s6. Viét
nhoi mau co tim, xo vita ddng mach vanh,...), tiu i N \
) ) i Nam la nudce ¢o ty 1€ nguoi mac bénh tiéu duong cao

ong, ung thu chiém ty 1€ t6i 66% vGi tong sO ¢a ST SR S Z .
dudng, ung thu chiem ty 1% t6i 66% vdi tong so céc nhat véi toc d§ phat trién bénh cao nhat trong cac

bénh tat, da va dang la nguyén nhan chinh gay ra ty
1¢ tir vong, tan phé cao ciing nhu ganh ning vé kinh
té d6i v6i nhan dan va nganh y t& Viét Nam [7, 8].
Theo théng ké cia Td chuc y té thé giéi (WHO),
nam 2010 & Viét Nam c6 318.000 ngudi chét vi cac
bénh khong lay nhiém, chiém 72% so véi tong s ca

nuéc Pong Nam A [8]. Hién nay ¢o6 21,1% nguoi
16n & Viét Nam ¢6 van dé vé bénh tim mach, 12 triéu
nguoi Viét Nam bi méc bénh cao huyét ap, c6 nghia
la ctr 5 nguoi Viét Nam thi c6 1 nguoi bi bénh cao
huyét ap. Theo s6 liéu diéu tra qudc gia ndm 2009 -
2010 cho Itra tudi tir 24 - 65 tudi, ty 16 nguoi bi bénh

* Pai hoc Cong nghé bong A.
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béo phi thira can, cao huyét ap, tiéu duong va md
mau cao tuong tng la 12%, 19,2%, 2,7% va 30,1%
[2]. Viét Nam la mdt trong nhiing nudc co ty 1€
ngudi mac va chét vé ung thu cao trén thé gidi. Cac
bénh ung thu phd bién & nam gi6i theo thir tw 1a ung
thu phéi, gan, da day, dai trang, va ddi véi nix gidi la
ung thu v, phoi, gan va ung thu ¢b tir cung [3, 7].
Viét Nam c6 ngudn tai nguyén thién nhién giau
c6, da tir bao thé ky nay duoc khai thac sir dung san
xudt cac loai thude ¢o truyén dé chira tri nhiéu loai
bénh [4]. Trong nhiing nim gan day, thuc pham chirc
nang chira cac chat c6 hoat tinh sinh hoc ¢6 tac dung
tdt ddi voi ste khoe, ngan ngura va kiém soat dugc
mot s6 bénh khong iy nhiém va cac bénh khac tir
thuc vat, cay thude, rau, cu, qua,...[1, 5] ung dung
cong nghé tach chiét, cong nghé enzyme va cong
nghé 1én men d4 dugc nghién ciru, san xuét, thuong
mai hoa va str dung rong rii ¢ Viét Nam. Bai viét
nay khai quat mot s thong tin, két qua vé tinh hinh
nghién ctru, san xuét va st dung cac thuc phdm chirc
nang tir nguyén liéu ty nhién dé ngan ngira va kiém
soat cac bénh khong lay nhiém cia cac vién, truong
nghién ctru va cac doanh nghiép dwoc pham, thuc
pham & Viét Nam trong khoang 15 nim gin day.

2.NGHIEN CUU, SAN XUAT VA SU
DUNG THUC PHAM CHUC NANG TU
NGUON NGUYEN LIEU TU NHIEN DE
NGAN NGUA VA KIEM SOAT CAC BENH
KHONG LAY NHIEM O VIET NAM

2.1. Cac don vi, doanh nghiép nghién ctiu, san
xuat thuc pham chuc nang ¢ Viét Nam

Cdc doanh nghiép dwrgc pham: Tix nhitng nam
2000, cac doanh nghiép san xuit dugc pham da bt
dau tién hanh nghién ciru va san xuat thuc pham
chtrc nang v&i ngudn nguyén liéu chu yéu 1a dugc
thao thu hai tor tu nhién hodc duoc tréng trong
nuée va duge nhap khiu cha yéu tir Trung Qudc
va nguyén liéu ban thanh phiam cha yéu nhap khau
tr An Do, Han Qudc,... Cac thuc phé?im chlrc nang
tur dugc ligu, cay thudc, rau qua dugc san xuét chu
yéu theo cong nghé chiét tach dung con, nudc nong

HOI NGHI KHOA HOC

hoic cac dung méi hitu co khac. Cac thyc pham
chirc nang tr dugc thao dugc su dung rong rai
trong phong ngira va kiém soat nhiéu bénh, trong
d6 ¢6 bénh tim mach, tiéu duong, cao huyét ap, md
mau cao, dau xuwong khdp, thai doc gan, ting
cuong suc khoe, nang cao kha nang mién dich cia
co thé (Bang 1).

Cdc doanh nghiép ché bién thwc pham: Mot s6
doanh nghiép thuyc phdm 1én & Viét Nam nhu
Vinatea, Vina Milk, TH True Milk, Cong ty Dau Cai
Lan, Tudong An,...san Xuét cac loai tra - san ph.'flm co
kha ning thai doc, soat can ning, giam nguy co méc
bénh tim mach; cac san phém stra bo sung canxi,
vitamin, vi cht, loi khuan...; dau an tir du nanh,
vung, cam gao,..khong chua cholesterol, giau
vitamin E va giau axit béo o - 3, 6, 9 [6].

Ngoai ra, thi truong thuc pham chirc ning &
Viét Nam ciing d thu hit nhiéu doanh nghiép nuéc
ngoai vao dau tu, lién doanh san xuét va kinh doanh
& Viét Nam (Bang 2). Mot s6 cong ty ¢6 doanh thu
16n va tbc do ting truong cao nhu: Cong ty
Herbalife Viét Nam (chu yéu véi cac thuc pham
bao vé sirc khoe nhap khau tir My) vao Viét Nam
niam 2009, dén nam 2013 doanh thu dat 4,8 ty d6 la
My. Cong ty Amway Viét Nam (vdi cadc dong san
pham thyc pham dinh dudng va stc khoe, san
pham chiam soc da va my pham, san pham chim
soc dd gia dung va san pham chim soc ca nhin
nhap khau tir My) vao Viét Nam nam 2008, dén
nim 2013 doanh thu dat 90 triéu d6 la My. Dén nay
cac cong ty nay da xay dung nha may ¢ Viét Nam
chu yéu dé dong goi san pham [6].

Cac Vién Nghién curu va cac Truong Dai hoc,
Cao dang: Nhiéu loai thyc pham chirc ning chira cac
chét ¢6 hoat tinh sinh hoc tir duoc thao, rau, cu, qua
sit dung cac cong nghé tach chiét, cong nghé
enzyme, cong nghé 1én men vi sinh vat va nudi cdy
nam duoc liéu da duoc nghién clru, san Xuét tai cac
Vién Nghién ctlru, cac Truong DPai hoc, Cao déng
trong ca nudc. Nhidu san pham, cong nghé da duoc
chuyén giao cho doanh nghiép dé san xuat, phat trién
va thuong mai héa san pham (Bang 3).
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Bing 1. Mjt sé6 doanh nghiép dwoc Viét Nam tiéu biéu trong sin xudt va kinh doanh

thwe phim chivc ning

Doanh nghiép San pham TPCN Céng dung Nguyén liéu chinh

Nam dugc hg tdm dan;
Hoat huyét nam dugc

Diabetna
Nam dwgc JCS
Dtra can (Vinblastin >
145mg/kg
Vién khap Bach xa méi
_~ Che Giao ¢ lam; Che
Traphaco Ldt.;  ga0amour: Casoran
Traphaco Sapa
Ltd.
Andiabet
Nattospes (Nattokinase
300FU/100 mg); Binh ap
vuong
Cong ty tu van
Y- Dugc quéc té
(IMC) Nga phu khang
Cot thoai virong; Hoang
théng phong;
An tim Tué Linh; Giao c6
lam Tué Linh
Tué Linh Co.
Ltd.
Vién xuong khdp Tué linh
Ha huyét ap PV, Tra Téo
meéo, Vién giam can PV
Cong ty Dugc .
pham Phiic Vinh U2

Xuong khop PV, Vién
Gout PV

H0 trg diéu trj con dau that nguc, r6i loan nhip
tim, ngan nglta huyét khéi; kiém soat cao
huyét ap, m& méau cao,

Ho tro kiém soat va on dinh dudng mau, ngira
bién ching tiéu duong

HG trg diéu trj ung thu

Ho trg diéu tri bénh xuong khdp

H0 tro kiém soat huyét ap, mé méu cao, can
nang

On dinh va diéu hoa duong huyét

Phong ngira va hé trg diéu tri huyét khoi

H0 tro diéu trj u xo ttr cung, u xo tién liét tuyén

HG6 trg giam dau xuong, khdp; H6 tro giam dau
do bénh gout

Gidp tdng cudng mau t6i co tim, giam con
dau that nguc, kho thd, phong ngtta nhoi méau
ca tim

HG6 trg giam qua trinh thoai hoa xuang khdp

Ho tro 6n dinh huyét &p; Giam can, giam md
mau

HG trg diéu trj va phong nglfta ung thu, Tang
cuong sttc dé khang va kha nang mién dich

Téng cuong stic khde xuong khdp; Dao thai
axit uric

Chiét xuat tur Dan sam, Tam that, Nguu tat,...

Day thia canh

La dua can

Chita cao ran ho mang toan tinh va chiét xuét
tir Hy thiém, Day dau xuong, Buong quy,...

Gio c6 lam; Che Day va Giao ¢ lam

Day thia canh

Nattokinase tach chiét tir d&u tuang 1én men
bdi Bacillussubtilis Natto

La Trinh nit hoang cung, va mot s6 thao duoc
khac
Dau Vem xanh va chiét xuat tit Thién nién

kién, Nhi huong, Trach ta, Ba kich, Thé phuc
linh

Chiét xuat tir Ngai hoa do, Giao ¢6 lam, Pan
sam.

Chiét xuat tit Thanh ngén, Hy thiém, Dinh ling,
Soi rimg,...

Chiét xuat tr Hoang cam, Duong quy,...; Cao
tdo meo; Tra xanh, 14 sen, tao meo

Chiét xut tir 14 Trinh nit hoang cung va

Chiét xuat tr Nhau, Diép ha chau dang, Hy
thiém, Nguu tat, .
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Bing 2. Mjt sé doanh nghiép ché bién thwe phdm tiéu biéu trong sin xudt va
kinh doanh thwc phim chikc ning 6 Viét Nam

Doanh nghiép San pham TPCN Cong dung Nguyén liéu chinh

Vina Tea va nhiéu doanh
nghiép san xuat cheé khac

Vina Milk, TH True Milk, Ha
Noi Milk, va nhiéu doanh
nghiép khac

Cong ty D4u Cai Lan, Tudng
An, va mot s6 doanh nghiép
khac

Cong ty CP Cong nghé xanh
Nhat Minh

Cong ty Herbalife Viét Nam
(San phdm nhép khau tir
My)

Cong ty Amway Viét Nam
(San phdm nhap khéu tir My)

Ché xanh, ché den, ché Olong, Tra Hoan
ngoc,...

Cac san pham sifa chua, sifa bé sung
can xi, vitamin, vi chét, lgi khudn, ...

Cac loai dau thuc vat khong chita
cholesterol, giau vitamin E, axit béo Q -
3,6,9.

Tinh |a sen tuoi OB

Cac loai cao chiét xuét tir thao dugc

Niteworks®;

B(ra an lanh manh;Bot protein; L6 hi
thao méc co6 dac; Tra thao moc co dac

Nutrilite protein; Salmon Omega - 3;
Vitamin C Bio Plus, Nutrilite Double X

Thai doc, kiém soat can nang,
giam nguy co mac bénh tim mach

Tang cuong stic khoe

Tt cho tim mach

H0 trg giam ma mau cao

Cung cép nguyén ligu cho cac
cong ty dugc

San sinh 6 xit nitric dé cung cap
nang lugng va tang cuang stic
khoe cho mach mau, hé tuan
hoan

Cho ngudn dinh dudng lanh
manh, kiém soat can nang

Gidp tdng cuong stic khoe, stic
dé khang cho co thé

Che xanh; ché Hoan ngoc

Sita bo, vitamin, vi chat, i khuén

Bau nanh, viing, cam gao,...

La sen tuoi

Tir ngudn dugc liéu

Vitamin E tu nhién, Vitamin C,
Canxi ascobat, axit folic, hon hgp
axit amin, axit -lipoic, chiét xuat
|a chanh

Chat xo, duong, protein, hdn hop
vitamin, khoang chét da lugng va
vi lugng; Protein dau nanh va
protein nugc sita c6 dac.

Protein thuc vat; Dau ca, Vitamin
C tir ngudn tu nhién

Bing 3. Mjt 56 Vién, Trwong tiéu biéu trong nghién ciru, sin xudt, chuyén giao cong nghé va
phdt trién thwe phim chire ning 6 Viét Nam

Tén Vién, Truong Tén san pham TPCN Cong dung chinh Nguyén liéu chinh

H0 trg kiém sodt glucose mau, bién

Hoc vién Quan y Viét Nam

Vién Dugc liéu

Vién Cong nghiép thuc
pham

Simtosen; chiing ciia bénh iéu duong Lé sen, Giao co lam.
Unti - K; Tai den; Néang cao kha nang mien dich cla co Cpat cr_uet tl{Xa Qen, VA EL, 3 hAoa
) PR iAo L a x dau, Trinh nit hoang cung, Nano nghé,
Nano Curcumin Beta thé, giam su phat trién cta khoi u, ho N
s Toi den;
Glucan trg diéu tri ung thu oA
Toi Ién men.

Che Giao c6 lam; Che
Mudp déng

Stiplipine; Angiohibin FIRI;
Tinh 14 sen tuai FIRI;

Glubetica; Isoflavone Plus tiéu dudng.

H0 trg kiém sodt glucose mau, bién
chitng cua bénh tiéu dudng

H0 trg kiém soat huyét ap, ha md mau,
kiém soét can nang

Ho tro kiém soat glucose mau, bénh

Giao ¢6 lam; Qua mudp dang thai
mong, say kho;

Acid béo Q-3,6 tir hat 6c cho;Peptit kim

ham enzyme chuyén Angio-tensin tut
dau xanh thay phan bang enzyme; La

sen tuoi.

Isoflavones tUr d4u tuong ndy mam

T
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Tén Vién, Trudng Tén san pham TPCN Cong dung chinh Nguyén liéu chinh

Vién Cong nghé sinh hoc,
Vién Héa hoc cac hgp chat
thién nhién - Vién Han l1am
KH & CN Viét Nam

Vién Co dién Nong nghiép
va Cong nghé Sau thu
hoach

Truong Dai hoc Béach khoa
Ha Noi

Hoc vién Nong nghiép Viét
Nam

Truong Cao dang cong
ddng Ha Tay;
Truong Dai hoc Nha Trang

Naturez; Centenial; SK Gold
Cordyceps; BioGlucurmin;
BioGlucurmin G;

Nano BioGlucurmin;
Sargamin.

Dong trung ha thao

AGls; Touchislim;

Sulfo-Vina; Indole-2-Vina;
Oryza;

Nattokinase

Dong trung ha thao

Tra La sen tao meo

Dong trung ha thao

Nang cao kha nang mién dich ctia co
thé, giam su phat trién ctia khoi u, Tang
cudng chic nang gan, mat. Ho tro diéu
tri ung thu.

HG trg nang cao sitc khoe tim mach,
kha nang mién dich cua co thé

H0 tro kiém soat dudng huyét, chira
bénh tiéu duong, hé trg giam can

H6 trg ngan ngtra ung thu da day, dai
trang, ung thu vu;

Phong ngira va hé trg diéu tri huyét khoi

Ho trg nang cao stic khoe tim mach, cai
thién kha ndng mién dich cua co thé

HG trg kiém soat md mau cao, hd trg
giam can

HG trg nang cao sttc khoe tim mach, cai
thién kha ndng mién dich cua ca thé

Hon hgp enzyme, carotene, vitamin va
amino acid; Nam Cordyceps militaris;
B6t ndm Cordyceps Linh chi, ndm Hau
tha, nghé, nano nghé, B-D-glucan,
Sodium Aginate.

Lén men bé mat ndm Cordyceps
militaris trén co chat nhong tdm va gao
[t

Chét ttc ché a-glucosidase tach chiét tur
dau den Ién men bang Aspergillus
oryzae;

Téch chiét tit mam sap lo, cai ngot;
Tach chiét y-oryzanol i cam gao;

Lén men chim bot dau tuong bang vi
khuan Bacillus subtilis Natto.

Lén men bé mat nAm Cordyceps
militaris trén co chat nhong tm va gao
[t

La sen, tdo méo

Lén men bé mat ndm Cordyceps
militaris trén co chat nhong tm va gao
[t

2.2. Gigi thiéu mot s6 cong nghé san xuat va
san pham thuc pham chiic ning dugc
nghién cltiu va san xuat & cac vién, truong
va doanh nghiép

Mot sb cong nghé va san phdm nghién ciu,
duogc chuyén giao cong nghé va phat trién san phdm
cia mot sb vién nghién ctru, truong dai hoc, cao
dang duoc trinh bay dudi day:

San pham Tinh 1 sen twoi OB:

Dang bot min, mau vang anh xanh, vi chat hoi
déng, mui dac trung cua la sen. Do am < 5%. Ham
lwong Flavonoid tong > 2,5%. Dong goi 75 gam/lo.
Liéu ding 5 gam/ngay. S6 dang ky: 28343/2016/ATTP-
XNCB. Cong dung: giam m& mau; giam gan nhiém
md; giam béo phi; gitip binh 6n duong huyét. Quy trinh
cong nghé san xuét néu trén hinh 1.
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Li sen twoi sach

]::p vit

'

Loc tinh, xir Iy mau, lim
giiu hoat chat

'

Siy phun
hevio: 180°C, 1 g 2 95°C

Maltodextrin
3%

\

Bao gdi

SP Tinh 13 sen
twoi OB

Hinh 1. Quy trinh cong nghé sin xudt sin phiam
Tinh la sen twoi OB
(Nguyén Thi Hoai Tram-Trieong Pai hoc Cong nghé
Pong A, Nguyén Minh Phicong va céng suw - Cong ty Co
phan Céong nghé Xanh Nhdt Minh)

San pham Angiohibin:

Dang bdt min, mau vang sang, mui thom diu
dac trung ctia san phém bot dau xanh, do am < 5%.
Ham lugng protein 28,5% vai day du 16 axit amin.
Hoat tinh kim hdm enzyme chuyén Angiotensin
(ACE): 78-82%, ndng d6 kim ham 50% hoat tinh
ACE IC50 = 0,31mg protein/ml; Chura 3 peptit chuc
nang voi cac trinh tu 5, 6 va 8 gde axit amin tuong
ung la Lys-Asp-Tyr-Arg-Leu; Val-Thr-Pro-Ala-Leu-
Arg va Lys-Leu-Pro-Ala-Thr-Leu-Phe. Liéu sir
dung 10 - 20 gam/ngay. Cong dung: HJ tro giam va
didu hoa huyét ap. Quy trinh cong nghé san xuét néu
trén hinh 2.

HOI NGHI KHOA HOC |

v

Ngam, rira, xay, tich ba ‘

'

a-amylase
0,01%

Dich héa, thiy phan tinh bét
95°C, 30 phitt

v

Ha nhiét, thay phan protein
55°C, 2h

Papain 0,1% —p

v

Say phun
t Kk vio 130°C, t° Kn 95°C

Hinh 2. Quy trinh cong nghé sin xudt sin phim

v

San phim
Angiohibin

Angiohibin

(Nguyén Thi Hodi Tram va céng si - Vién Cong nghiép

Thiee pham - Bang déc quyén Gidi phdap hitu ich - s6
12737/0D - SHTT, 3/3/2014)

Ché pham Nattokinase:

Chung Bacillus
subrilis natto

Nhan gic';ng
37°C,12-18 h, 120 rpm

.

Lén men chim
37°C,28-32h,

v

Mai trromg
—

<

Thu nhan
Iy tam 10000 rpm, 4-10°C

‘

Si-y phun
U w0 105-110°C, £ 4y o
70-80°C

Ché pIu:lm
Nattokinasze

Hinh 3. Quy trinh céng nghé sin xudt ché phim

Nattokinase

(Nguyén Lan Hirong va cong su - Vién CN Sinh hoc va

CN thiee pham, Trwong DH Bdch khoa HN)

i
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Gibng nim
Cordyceps militaris

v

Nhin giéng vio gia thé

Nuéi cay ting sinh

- 10-12°C. 10-12 ngay, W,,: 90%

Nuéi ciy ting trwéng
t°: 15-20°C, 3 thang, W, 80%

v

Nhéng tim, gao hit,
khoang, vi lwgng ...

SP Dong trung
ha thao twoi

(86ng khé / chan khéng)

Say

SP Pong trung
ha thao kho

Hinh 4. Quy trinh cong nghé san xudt sin pham Déng tring ha théo tiv ndm Cordyceps militaris
trén co chit nhjng tam
(Trung tam ing dung va chuyén giao céng nghé, Trwong Cao dang Cong dong Ha Tay)

Dang bt min, mau vang sang, mui natto, do am
< 10%. Hoat luc nattokinase >10.000 FU/gam. Liéu
su dung 0,5 -1 gam/ngay. Cong dung: Phong ngura va
hd tro cac bénh 1y v& huyét khéi (gay nhdi mau nio,
nhdi méau co tim, viém tic tinh mach chi), gitp
phong ngira hinh thanh cac cuc mau dong, tang tuin
hoan nao va luu thong mau.

San pham Péng tring ha thdo:

bong trung ha thao tuoi, dang sgi tuoi co lién
cac kh6i mau vang cam, dung trong lo thuy tinh kin.
Ham luong Adenosin: 1,16 mg/gam (tinh theo ché
pham kho); Cordycepin 2,69 mg/gam (tinh theo ché
phém kho). Co thé sir dung ngdm mat ong, ruou,
hodc nude noéng lam tra uéng. Cong dung: HY tro
giai doc, thanh loc, ting cudng sirc dé khang cua co
thé. Ho tro diéu tri tiéu duong va cac bénh tim mach.
Lam cham qua trinh l30 hoa cua co thé.

3. THI TRUONG THUC PHAM CHUC
NANG VIET NAM - CO HOI, KHO KHAN
VA THACH THUC

3.1. Thi truéng thuc phdm chiic ning &
Viét Nam

Thi truong thye pham chire ning ¢ Viét Nam
hién dang phat trién manh. Nam 2000, ca nudc
m&i co khoang 60 san pham thyc pham chirc ning
duoc thuong mai héa trén thi truong, va co
khoang 15 cong ty, doanh nghiép san xuét va kinh
doanh. Pén nam 2012, theo thong ké cta Hiép hoi
thuc phém chirc nang Viét Nam, ca nudc co trén
10.000 san pham thuc pham chtc nang cac loai,
v6i 1781 doanh nghiép san xuat va kinh doanh,
tong gia tri thuc pham chirc ning Viét Nam niam
2012 dat 526 triéu d6 la My. San pham thuyc pham
chic niang dwgc san xudt trong nudc chiém
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khoang 57%, tir ngudn nguyén liéu thao duoc,
rau, cl, qud,... chii yéu dung dé ngin ngira va
kiém soat cac bénh khong 14y nhidm va cac yéu tb
nguy co, cic san pham giai doc gan, dudng tam
an than,... San phdm nhap khau tir nudc ngoai
chiém khoang 43% tir nguon nguyén liéu khong
phai 1a thao dugc, chi yéu 1a cac san pham chdng
130 hoa, ting cudng sirc khoe va kha ning mién
dich cua co thé [6].

Két qua diéu tra ¢ hai thanh phd 16n Ha Noi va
Thanh phd HO Chi Minh nam 2012 cho thay: Hon
50% ngudi dugc khao sat c6 dung thuc pham chirc
nang; Phy nit ding nhiéu hon nam giéi; Nguoi tiéu
dung thich thyc pham chtrc nang nhap ngoai hon san
pham trong nude, tin tuong hon khi san pham dugc
bén tai cac ctra hang dugc ph?im, hiéu thudc tay;
Dang san pham dugc ua thich hon 14 vién nang cting,
nang mém. Tuy nhién, nhiéu loai thuyc pham chirc
ning kha dit, chua phu hop voi mat bang thu nhap
ctia ngudi dan, nhiéu loai dwgc quang céo qua da vé
cong dung thuc chét va van con c6 nhiéu loai thyc
pham chtrc ning gia hodc chit luong thap hon so véi
quang cdo trén bao bi [6].

3.2. Co hoi, kho khan va thach thuc cua thi
truong thuc phdm chic nang Viét Nam

Viét Nam c6 dan s6 cao, théng ké nam 2016 dan
s6 Viét Nam 1a 97,7 triéu nguoi. Nguoi Viét Nam da
¢6 nhiéu kién thtrc, hiéu biét hon vé viée sir dung cac
san pham thuc pham, thuc pham chirc ning dé bao
vé€ va nang cao suc khoe con nguoi.

Thi truong thuc pham chie nang trong 5 nim
gan day co téc do ting truong cao, dat trung binh
20% nam. SO cac cong ty, doanh nghiép san xuat va
kinh doanh thuc phidm chirc ning ngay cang ting véi
cac san pham ngay cang nhiéu va da dang.

Tuy nhién, trong khi Viét Nam la nudc cod
ngudn nguyén liéu ty nhién giau c6, da dang, nhung
hién nay, gan 80% nguyén liéu san xudt va trén
40% san pham thuc pham chitrc niang dang duoc
thwong mai hoa trong nudc 1a nhap khau tir nudc
ngoai. Theo thdng ké, nuéc ta c6 hon 3900 loai

HOI NGHI KHOA HOC

duogc thao, rau, cu, qua,... nhung chi méi hon 500
loai duoc thu thap tur tu nhién hodc dugc tréng dé
lam nguyén liéu cho san xuét thudc va thyc phim
chtrc nang. Nguyén liéu thao dugc chu yéu duoc
nhap tu Trung Qubc [4].

Nhiéu loai thuc pham chirc ning gia cao, chua
phu hop véi thu nhip cua da s ngudi dan; Thi
truong thyc pham chirc niang chua dugc kiém soat
chit ché&, nhidu quang cdo qua da vé cong dung, co
nhiéu hang gia va hang kém chit luong so véi
quang céo.

Dé thi truong thyc pham chirc ning phat trién
manh mé&, bén virng, gop phén bao vé va nang cao
stc khoe nhan dan, can: Ting cudng cong tic
nghién ciru, phat trién va sir dung c6 hiéu qua ngudn
nguyén li€u ty nhién trong nudc; Cac doanh nghiép
san xuat thuc pham ¢ Viét Nam can ting cuong dau
tu, ddi mai, hién dai hoa cong nghé va thiét bj dé
duge nhiéu loai san xuét thuc phém chtc nang chét
lugng cao, gia thanh tot; Nha nude can tang cuong
quan 1y thi trudng san pham thuc pham chtc ning
o Viét Nam.

4.KET LUAN

Céac bénh khong 1ay nhiém ngiy cang gia ting
trén thé gidi va & Viét Nam, ty 1é méc bénh, ty 1& va
s0 lwong nguoi tir vong, tan phé ciing nhu ganh ning
chi phi dé diéu tri, nu6i dudng ngudi bénh cang ngay
cang ting & mdi gia dinh, mdi qudc gia, dic biét dbi
v6i cac nude nghéo va cac nude dang phat trién. Sir
dung thyc phdm chirc ning 1a mot xu hudng, giai
phap dang duoc phat trién hién nay nhd cac dic tinh
chtrc ning c6 kha ning ngin ngira va kiém soat
nhiéu loai bénh, trong d6 co cac bénh khong lay
nhiém dién hinh va cac yéu té nguy co nhu cao huyét
ap, béo phi, thtra can, md mau cao, uéng nhiéu rugu
bia va hat thudc 14,... Mic du van con mot s6 kho
khan, thach thie, nhung thi truong thuc phém churc
ning Viét Nam van nhiéu hira hen phat trién nhanh
va bén vimng v6i ngdy cang nhidu san pham tir ngudn
nguyén liéu ty nhién trong nude dé gop phan bao vé
va nang cao stc khde nguoi dan. «
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SUMARY

Non-Communicable Diseases (NCDs), including cardiovascular diseases (coronary heart
disease and cerebrovascular disease such as strokes, and peripheral vascular disease),
hypertension, diabetes, obesity, cancers and chronic respiratory diseases are increasing
and are upcoming major reason for the morbidity, mortality and disability of the
Vietnamese population. Vietnam has a rich source of medicinal plants, which have been
used in the preparation of various kinds of traditional medicine for treatment of dif ferent
diseases for centuries. In recent years, functional foods containing biologically active
ingredients associated with the physiological health benefits of preventing and managing
NCDs from numerous herbs, plants, vegetables, fruits as well as from microbial
fermentation products, are studied, commercially produced and popularly used in
Vietnam. This report documents the findings from studies, production and development
of functional foods from natural material sources used for NCDs of Vietnamese research
institutions, food technological and pharmaceutical enterpisers within the past 15 years.

Keywords: Non-communicable deseases, functional food, natural material sources, fermentation technology
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Nghién cuu tinh chat bé mat cua té bao nam men
chung Y. lipolytica 0544 va danh gia su anh hudng
cua no voi kha nang tham thau beta - carotene

by

gua mang té bhao

TOM TAT

Beta-caroten la tién chdt ctia vitamin A cé hoat tinh sinh hoc cao, rdt tét cho stc khée. Tuy
vdy beta-carotene rdt dé bj bién chdt va mdt hoat tinh duéi tdc dung cua oxy khéng khi,
dnh sdng, nhiét dé... cia méi truong, do dé né cdn duoc bdo vé dé git dudc hoat tinh ldu
dai va duy tri dén khi phdt huy tdc dung trong co thé ngudi.

Dua trén su tuong dong gitia cdu triic cia té€ bao ndm men va vi nang cung véi nhiing ddc
tinh uu viét cia né, mang té bao ndm men dugdc xem la mét mang bao bdo vé rdt tét cho
cdc chdt chia bén trong né. Khd ndng bao géi beta-carotene vao mang té bao ndm men
phu thuéc vao rdt nhiéu yéu té, trong doé tinh chdt bé mdt té'bao la la hét stc quan trong.
Trong nghién ctiu nady, chting téi ddnh gid tinh chdt bé mdt té bao ndm men Y. lipolytica
0544 va su lién quan ctia n6 téi qud trinh thdm thdu ddu beta-carotene qua mang té bao.
Keét qud cho thdy, khd ndng bao géi ddu beta-carotene cia ndm men Y. lipolytica chiu dnh
hudng cua tinh acid/base bé mdt té bao trong khi tinh ki nuéc khéng thé hién su dnh
huéng ré rét l1én hiéu qud bao géi.

Tir khod: Vi nang ndm men, Y. lipolytica, beta-carotene, tinh ki nude, tinh acid/base.

1. GIOI THIEU thong ndi d6i lién hop dai nén BC ¢6 4i lyc manh véi
oxy don bdi, d& bj oxy hoa, ddng phan héa khi tiép xuc
véi khong khi, anh sang, nhiét dg cao va bi hép thu boi
anh sang (hap thu budc song cuc dai vao khoang
450nm). Vi vay, BC phai dugc bao quan ¢ bao bi kin
v6i nitro hodc argon, tranh anh sang, nhiét d6 cao khi
st dung lau dai (Palozza va cs., 2006).

Beta-carotene (BC) la mdt trong hon 600 loai
carotenoid ton tai trong ty nhién. Beta carotene ¢ dang
tinh thé c6 mau do dam; bén trong mdi trudng kiém va
khong bén trong méi truong acid, tan tot trong dau,
ete, hexan va cac dung moi hitu co nhu aceton,
methanol...nhung khong tan trong nudc. Do cd hé

' Pai hoc Nha Trang
2 Pai hoc Cong nghé Béng A
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Trong co thé, BC duoc chuyén hoa thanh
vitamin A. Tuy nhién khi bi thtra thi vitamin A s€ bi
dao thai, con BC duogc dy trir trong gan dén luc can
thiét. Do d6, BC chinhlangu6n dinh dudng an toan
clia vitamin A, cn thiét cho sy phat trié binh thuong
va phat trién chirc ning ctia hé théng mién dich va
thi giac (P Ngoc Lién, 2007). Bén canh dé, BC ¢6
kha ning chdng 6xy hoa wu viét vi no ¢é tac dung
khir hét gbc tu do du thira trong co thé, giup bao vé
mang té bao, 1am chdm qua trinh 130 hoa va ngin
ngua ung thu.

Té bao nAm men c6 thé bao gbi ca hop chat ki
nude va wa nude. Qua trinh bao goi chii yéu phu
thudc vao khuéch tan bi dong (cac chat di tir noi c6
ndng do cao sang noi co6 ndng do thap). Qua trinh
nay phu thudc vao nhiéu yéu té nhu nhiét d6, pH moi
truong bén ngoai té bao, thoi gian tiép xic, toc do
liac (cung cdp oxy),... va dic biét 1a phu thudc vao
tinh chit ciia mang té bao. Mang té bao phu thudc
vao ching ndm men, moi truong nudi ciy va pha
sinh truéng ciia nAm men.

V& ban chét, cic twong tac gitra phan tir ki nudce
va té bao gom ba giai doan: (i) giai doan tiép xuc va
hap thu trén bé mat té bao; (ii) giai doan thdm qua
c4u tric thanh té bao va mang plasmic; (iii) giai doan
nha hap thu dé di vao té bao chat. Bé di duoc vao
trong té bao, cac chét ki nudc phai tuong tac voi bé
mit té bao. Hai gia thuyét da dugc phat trién dé giai
thich cho su van chuyén mot phan tur it tan trong
nudc vao trong té bao: Sy hoa tan hodc gia hoa tan
cua hop chit duoc xem xét khi c6 mit cua cac chat
hoat dong bé miit.

« Su két dinh truc tiép ¢ thanh té bao.

Ylipolytica c6 thé san xuat cac chat hoat dong
bé mit khi chung dugc nudi ciy trén moi truong co
cht ki nu6e. Sy cam ung cua su két dinh gitta co
chat ki nudc va té bao co thé lam ting kha nang ki
nude cua bé mat té bao.

Trong nghién curu nay, ching t6i danh gia anh
hudng cia tinh chat bé mit té bao Y. lipolytica t&i
kha ning bao g6i dau BC.

2.NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU
Chiing giong nam men va moi triueong nudi cy:
Chung nidm men Y. lipolytica 0544 duoc cung
cép boi B mon Cong nghé Enzyme va Protein, Vién
Cong nghiép Thuc phim, Ha Noi.

m Cao nam W Tween
men ca 80
YPD 10 20 10 -

YPO 10 20 - - - 0.2
YNBD - - 20 6,7
YNBO - - - 6,7 5 0,2

Thanh phan méi truong (g/1):

Céac chung ndm men duoc hoat hoa trén mdi
truong thach nghiéng YPDA trong 48h. Sau do duogc
cy chuyén sang moi truong tién ting sinh YPD
trong 24h. Té bao dugc cdy chuyén sang mdi truong
khéo sat (YPD, YNBD, YPO va YNBO) véi ty 18
ciy gidng 1a 5%. Piéu kién nudi 16h ddi véi moi
truong duong (YPD, YNBD) va 24h d6i v6i moi
truong lipid (YPO, YNBO), lic 150rpm trén may lic
ban MTS: 1038. Nhi¢t d nuoi dugc duy tri ¢ 27°C.
Sinh khéi duoc thu lai ly tim véi toe do 8000rpm
trong 5 phut. Sinh khéi dugc ly tdm va rira 2 lan
bang dém kaliphosphate pH = 5,6.

Tao vi nang nam men voi dau beta-carotene:

Nam men dugc cho tiép xtc véi dau BC ¢ dang
nhil trong theo ty 1& 1g sinh khéi va 10ml nhii twong
BC (twong duong véi 1g ddu BC cho 1g sinh khéi).
Léc tiép xtc trén may lic ban MTS: 1038 & 27°C,
150rpm trong 16h.

Phuong phdp dém ty 1é song chét cia té bdo
ndam men bang buong dém

Hut 0.7ml dich sinh khdi pha lodng bang nudc
cit cho vao mot type ependoff 1,5ml, thém vao d6
0.3ml dung dich xanh methylene (ty 1¢ dich sinh
khéi: xanh methylene 13 7:3) va nhudm trong 5 phit.
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D4y lamelle 1én ving budng dém, ding pipet Pasteur
hat mau va bom nhe cho mau khuéch tan dan va
ddng déu vao budng dém. it budng dém 1én kinh
hién vi, ding vat kinh 40 dé quan sét. Tién hanh dém
té bao trong cac 6 trén ludi dém.

Phwong phap xac dinh tinh ky nwéc va tinh
acid/base ciia bé mat té bao nam men

St dung phuong phap MATS (Microbial
adhestion to solvents) dé x4c dinh tinh chat bé mat té
bao, dya trén sy so sanh gitra ai lyc cta té bao vi sinh
vat voi dung moi don cuc va dung moi khong phan
cuc. Cac cap dung moéi dugc st dung la:chloroform -
dung mdi c¢6 tinh axit va hexadecane,ethyl acetate -
dung moi base manh va decane (Aguedo va cs., 2005).

Ti 16 phén trim té bao tham gia lién két v6i dung
mbi duge xac dinh bang phuong phap quang pho tai
budc song 600nm theo cong thire sau: %TB lién két=
(1-A/A0)*100 v&i A0 1a d hap thy do tai budc song
600nm cua té bao vi khuan truée khi tron v6i dung
moi; A la do hép thu do tai budc song 600nm sau khi
tron voi dung moi. Tinh ki nude dugce xac dinh theo ty
1¢ té bao lién két v6i hexadecane. Tinh acid duoc x4c
dinh theo hiéu s ty 18 t& bao lién két véi ethyl acetate
va decan. Tinh base duoc xac dinh theo hiéu sd ty lé té
bao lién két v6i chloroform va hexadecane.

Phuwong phdp xdc dinh ham lwong BC tham qua
mang té bao

Sinh khoi nam men thu dugc tir cac mdi truong

Ty lé té bao con song

Mai trurdng trudc khi tiép xic (%)

nuéi cay

YPD 100 100
YPO 100 100
YNBD 100 100
YNBO 100 100

HOI NGHI KHOA HOC

Gia tri trung
binh (%)

100

100

100

100

nudi cdy cho tiép xtic qua dém voi nhii twong dau
BC dem ly tdm va rira ba lan bang nudc cat dé loai
b6 ddu BC bam quanh té bao. Sau d6 dem di tach
chiét va phan tich BC trong té bao ndm men. Dung
moi tach chiét sir dung 1a n-hexan. Ung v6i mot gam
sinh khéi s& cho vao: 2ml ¢dn, 0.1ml BHT, 1ml nuéc
va 10ml hexane. Ham lugng BC duoc xac dinh bing
phuong phap quang phd tai budc song 450nm theo
cong thire Ham lugng BC (ug/g) = A450*V*10000/
(2592*m) véi A450 1a do hép thu tai budc song
450nm; V (ml) 1a thé tich tach chiét; m (g) la khdi
luong sinh khdi sau tiép xuc BC.

3.KET QUA VA THAO LUAN

Anh huéng ctia méi truéng nuéi ciy t6i qua
trinh tham thau BC qua mang té bao

Ching Y. lipolytica 0544 dugc nudi cdy ting
sinh trén 4 moi truong dinh dudng khac nhau: YPD;
YPO; YNBD va YNBO va dugc nudi trén cung mot
diéu kién (nhiét do, toc do lac). Thoi gian nudi ting
sinh d6i véi méi truong YPD va YNBD la 16h, ddi
v6i moi truong YPO, YNBO 14 24h. Sinh khdi thu
dugc cho tiép xuc voi nhii tuong dau BC véi hai
khoang thoi gian tiép xtic 1a 16h. Sinh khéi sau khi
tiép xtc dugc lay mau xéac dinh ty 18 song/chét cua
té bao bang cach nhuom xanh methylene va dém trén
budng dém hdng cau. Pong thoi xac dinh ham luong
BC thdm qua mang té bao bang phuong phap quang
pho tai budc song 450nm.

Ty Ié té bao con séng

sau khi tiép xiic (%) Gia tri trung
binh (%)
Lan 2
99,965 99,972 99,9685  0,0035
99,979 99,987 99,9830  0,0040
99,994 99,991 99,9925  0,0015
99,998 99,995 99,9965 0,0015

Bing 1. Ty I¢ song chét cia té baoY. lipolytica 0544 truwéc va sau 16 gio tiép xiic véi nhii twong dau BC
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Hinh 1. Ham lwong BC trong té bao Y. lipolytica 0544 sau 16 h tiép xiic véi nhii twong diu BC

Sau khi tiép xuc véi nhil twong dau BC, ty 18
song cua té bao rit cao, dén trén 99.9%. Nhu viy co
thé két luan qua trinh tiép xtic v6i BC trong thoi gian
tir 16 h khong lam chét té bao. Khong co su chénh
léch dang ké vé ty 1é séng/chét giira cac té bao nudi
cy trong cac mdi truong dinh dudng khéc nhau, ciing
nhu trong cac khoang thoi gian tiép xuc khac nhau.

Két qua cho thdy ham lugng BC thim qua mang
té bao Y. lipolytica 0544 1a khac nhau & cac moi
truong nudi cdy khac nhau. Cuy thé, ham luong BC
thAm qua mang té bao cao nhat dbi vai té bao duoc
nudi trong mdi truong YPD, tiép theo 1a YNBO,
YPO va thip nhat 1a YNBD. Ddi véi ndm men nudi
trong moi truong giau nito (YPD, YPO) thi nAm men
st dung ngudn carbon 1a dudng c6 lwong BC tham
qua mang té bao nhiéu hon so v4i nAm men sir dung
ngudn carbon 1a lipid (chénh léch hon 2ug/g). Pbi
v6i ndm men dugc nudi trong modi trudng dinh
dudng nghéo nito (YNBD, YNBO) thi ngugc lai,
nam men sir dung ngudn carbon 1 lipid ¢6 lugng BC

tham qua mang té bao nhiéu hon so voi ndm men st
dung ngudn carbon 1a dudng (gip hon 2 lan). Cho
thay su thAm qua mang hay noi cu thé 1a tinh chét
cua mang té bao ndm men co phu thudc vao ca
ngudn dinh dudng nito va carbon ma té bao sir dung.
Panh gia tinh ki nudc ctua té bao

Y. lipolytica 0544

100 4
80
60 4

40 4

0——+ T , - : l

VPD VPO YNBD YNBO

Tinh kinude cha bé mat té bao (%)

20 .. P
M&i truéng nudi cay

Hinh 2. Tinh ki nwéc ciia té bao Y. lipolytica 0544
nudéi trén cdac moi trwong khdc nhau
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Sinh khéi té bao Y. lipolytica 0544sau khi thu
dugc tir cac mai trudng nudi cdy dem ly tim va rira
2 1an véi dém phosphate c6 pH = 5.6. Tinh ki nuéc
dugc xac dinh thong qua phan tram té bao lién két
véi hexadecane theo phuong phap test MATS.

Nim men nudi trong cidc moi truong dinh
dudng khac nhau thi tinh chat ky nudc cuia bé mit té
bao la khac nhau. Hay noi cach khéac, tinh ky nudéc
ctia bé mit té biao nam men Y. lipolytica 0544phu
thudc vao moi trudng nudi cay (Hinh 2). Té bao nuodi
trong moi truong YNBO cho bé mit ¢6 tinh ky nudc
14 cao nhét, sau d6 1a YNBD, YPD va YPO. Déi véi
ndm men duoc nudi trong méi trudng dinh dudng
giau nito (YPD, YPO) thi ty 1é té bao tham gia lién
két v6i dung mdi khong phan cuyc rat thap (dudi 3%),
trong khi ndm men dugc nudi trong moi trudng
ngheo nito (YNBD, YNBO) thi ty 1€ nay cao hon rd
hon (trén 20% va dudi 50%). Dicu d6 cho thay, khi
nudi trong moi truong dinh dudng ngheo nito thi té
bao ¢6 bé mit ky nudc trong khi méi trudng giau
nito cho té bao c6 tinh wa nudc cao.

Nhu chiing ta da biét, tinh ki nudc bé mat dugce
quyét dinh boi cac lipid mang, trong d6 glycolipid
1a quan trong vi chiing duoc tim thdy chu yéu & tim
don phia ngoai mang té bao. Trén glycolipid vira
chira cac don vi ky nudc nhu cac chudi acid béo,
chudi hydrocarbon ciia sphingosine vira chta cac
don vi ura nudc 1a mot hay nhiéu gbe duong (Amaral
va ¢s., 2006).Vi vay c6 thé giai thich rang, nhiing té
bao co tinh ky nudc bé mit cao hon 1a do céc
glycolipid trén bé mit ctia n6 chira cac chudi acid
béo va cac chudi hydrocarbon cuia sphingosine 14 chi
yéu. Nguoc lai, nhitng té bao khong co thé hién tinh
ky nuée (wa nuée) 1a do cac glycolipid trén bé mit
ctia n6 chura cac gde duong 1a chu yéu.Vay tom lai,
tir két qua nghién ctru ndy c6 thé suy ra rang khi nudi
trong moi truong dinh dudng nito 1a cac acid amin
co ban (YNBD, YNBO) thi cac glycolipid trén
mang té bao chira cac chudi acid béo va cac chudi
hydrocarbon nhiéu hon 14 gc dudng lam cho té bao
thé hién tinh ky nudc, con khi méi truong dinh

HOI NGHI KHOA HOC

dudng nito 14 pepton va cao ndm men (PYD, YPO)
thi cac glycolipid trén bé mit cta né chira cac goc
dudng nhiéu hon 1am cho té bao c6 tinh wa nudc cao.

Vay theo nghién ciru nay, tinh ki nudc cta bé
mit té bao phu thugc vao nguén nito ma no su dung.
Két qua nay phan nao phu hop véi nghién ciru clia
Aguedo va cong su (2005). Theo tac gia nay, tinh
chat ky nudc ctia bé mit té bao ndm men khong phu
thudc vao méi trudng nudi ciy ¢ sir dung ngudn
lipid hay khong. Vi rd rang két qua cho thay, voi hai
moi truong co chua lipid (YNBO va YPO) thi méi
truong YNBO cho té bao c¢6 tinh ky nudc bé mit
cao, trong khi méi trudng YPO cho té bao khong thé
hién tinh ky nudc bé mit.

Panh gia tinh acid/ base ciia bé mat té bao

O ca bén moi trudng nudi cdy, ty 1& phan tram
t¢ bao cho electron (lién két v6i dung méi
chloroform) déu 16n hon 20%, chimg to bé mit cac
té bao déu c6 tinh base. Trong do, bé mat té bao nudi
trong mdi truong YNBD c6 tinh base manh nhat
(trén 70% té bao cho electron), tiép theo 1a té bao
dugc nudi trong méi trudng YPO (trén 50% té bao
cho electron). Pdi véi té bao nudi trong méi trudng
YPD va YNBO thi bé mit ciing co tinh base nhung
khong thé hién 15 (dudi 50%).

100 4

80 —

60 4

DOTinhbase
@ Tinh acid

20

Tinh acid/ base ctia bé mat t& bao (%)

YD YPO YNBD YNBO

=20 4
Maitruéng nudi edy

Hinh 3. Tinh acid va tinh base cua
té bao Y. lipolytica 0544 trén cdc méi truong
nuéi cdy khdc nhau
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Tinh base cua bé mat té bao phu thude vao géc
carboxyl (COO-) cua protein xuyén mang va protein
ngoai vi. Tuy nhién cac protein xuyén mang tuong
tac chat ché voi cac chudi lipid mang, va vi vay
chung chi ¢ thé bi phan tach boi cac tic nhan phu
hop véi céac tuong tac khong phan cuc nay, con cac
protein ria mang lién két voi mang chi yéu qua cac
lién két tinh dién va cac lién két hydro, khi rira bang
dém phosphate 5,6 hau nhu cac lién két yéu nay bi
phéa vo. Do do tinh base cua bé mat phu thudc chu
yéu vao tinh chat cua protein xuyén mang. Cac dau
clia phan tir protein xuyén mang tho ra phia bé mat
ngoai va bé mat trong ctia mang 13 wa nudc va co thé
la cac tan cung nhom amin (NH4+) hodc cacboxyl
(COO-). Céc protein xuyén mang thudng lién két véi
hydrocacbon tao nén céc glycoprotein nim ¢ phia
ngoai ciia mang. Vi vy c6 thé giai thich rang té bao
nudi trén moi trudng YNBD c6 tinh base bé mit cao
nhét 14 do dau tho ra phia ngoai ciia protein xuyén
mang va cac glycoprotein nam phia trén mang co
chira nhiéu gdc carboxyl.

Té bao nam men nudi trén cac moi trudng
dinh dudng khac nhau ciing s& c6 tinh chét acid
ctia bé mit té bao khac nhau (Hinh 3). Tuy nhién
tinh acid cua bé mit cac té bao déu khong thé hién
manh vi ty 1& t& bao cho electron (ty 18 té bao lién
két v6i dung moi ethyl acetate) déu nho hon 50%,
trong d6 té bao nuoi trén YNBO cho bé mit ¢ tinh
acid cao nhat, tiép dén 12 YPO, con té bao nudi trén
méi truong YPD va YNBD thé hién tinh acid bé
mit rat kém.

D& dang nhan thiy té bao nuéi trén moi trudng
dinh dudng carbon la lipid (YPO, YNBO) c6 tinh
acid bé mat cao hon so véi t& bao nudi trén moi
truong dinh dudng carbon la duong (YPD, YNBD).
Trén cung mdt ngudn dinh dudng nito, té bao nudi
trén YPO cho bé mat c6 tinh acid cao hon (gip gan
9 1an) so voi mdi trudng YPD va té bao nudi trén
YNBO cho bé mit c6 tinh acid cao hon (gip hon 7
1an) so v&i méi trudng YNBD. Nguoc lai v6i tinh
base, tinh acid bé mit cua té bao dugc quyét dinh

boi nhoém amin (NH4+) cia dau tho ra phia ngoai
cua cac protein xuyén mang va cac glycoprotein
mang, cang chira nhiéu nhém amin thi bé mit té bao
6 tinh acid cang cao va nguoc lai.

C6 thé thay rang méi trudng sir dung duong lam
ngudn cung cip carbon (YPD, YNBD) cho té bao co
tinh base con moi truong sir dung lipid lam ngudn
cung cap carbon (YPO, YNBO) cho té bao c6 ca tinh
acid va base hay néi cach khéc tinh acid/base ctia bé
mit té bao phu thudc vao nguén dinh dudng carbon
ma té bao st dung. Trong d6 méi trudng YPO cho bé
mit té bao c6 tinh base manh hon tinh acid va moi
truong YNBO cho bé mit té bao co tinh acid manh
hon tinh base. C6 thé khi dugc nudi trong moi
truong dinh dudng carbon 1a dudng thi diu tho ra
phia ngoai ctia cac protein xuyén mang va cac
glycoprotein mang chira gbc carboxyl 1a chu yéu,
nén bé mat té bao co tinh base cao. Con ddi véi té
bao nuoi trong moi truong dinh dudng carbon la
lipid (YPO, YNBO) thi dau tho ra phia ngoai cia cac
protein xuyén mang va cac glycoprotein mang chua
ca gbc carboxyl va gbc amin, trong d6 tmg v6i moi
truong giau dinh dudng nito (YPO) thi ty 1& goc
carboxyl nhidu hon gdc amin nén bé mit thé hién
tinh base manh hon la acid, ung v6i moi truong
nghéo dinh dudng nito (YNBO) thi nguogc lai.
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Maitrréng nui cay
Hinh 4. Twong quan giita tinh chat bé mat

1é bao Y. lipolytica 0544 va ham luwong
BC dwoc bao géi trong té bao
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Déi chiu cac két qua vé tinh chit bé mat va
ham lugng BC (Hinh 4), ta co6 thé nhan théy su tiép
xUc gilra té bao va hat lipid chtra BC ¢6 vé phu thudc
vao tinh acid/base ctia bé mit té bao hon 4 tinh ky
nude cia nd. Vi du: xét trong ciing mot ngudn nito,
mdi truong YPD cho bé mit té bao c6 tinh base trong
khi YPO cho mang té bao c6 tinh ludng tinh (base
yéu hon), thi té bao nudi trong mdi truong YPD ¢
kha ning tham thdu BC cao hon méi truong YPO.
Dbi voi moi trudng nghéo nito, moi trudng YNBD
cho bé mit té bao co tinh base manh trong khi moi
truong YNBO cho mang té bao c¢o tinh ludng tinh
(base yéu) thi méi truong YNBD ciing cho té bao co
kha niang thim thau BC cao hon méi truong YNBO.
Nhu vay c6 thé néi khi nudi trong ciing mot ngudn
dinh dudng nito thi té bao ndo c6 tinh base manh hon
thi mang té bao d6 c6 kha nang tiép xuc voi hat lipid
mang BC tét hon, gop phan lam cho kha ning tham
thiu qua mang d& dang hon. Ma theo nhu théo lun
trén day thi tinh base ctia mang té bao c6 thé phu
thuoc vao ngudn dinh dudng carbon ma té bao st
dung va ngudn carbon 14 dudng sé& cho té bao ¢é tinh
base manh hon. Ngoai ra, tinh base bé mit cao dan
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dén kha nang tiép xuc voi hat lipid cua té bao cao co
thé 1a do khi rira bang dém kaliphosphate pH = 5.6
lam cho méi trudng xung quanh bé mat t& bao tich
dién duong khi d6 sé tao luc hut tinh dién gitta moi
truong xung quanh véi bé mat té bao tich dién 4m
(tinh base). Ma méi truong xung quanh lai tiép xtc
truc tiép véi hé nhii twong dau BC trong nudc nén nd
s& thuc day két ndi gitra bé mat té bao va cac giot
dau va khi d6 qua trinh thAm thdu BC vao trong té
bao s€ thuan loi hon.

4. KET LUAN

Nghién ciru cho thdy kha ning bao goi dau BC
trong t& bao Y. lipolytica chung 0544 thay ddi theo
moi truong nudi cdy va tinh chat bé mit cia té bao.
Ham luong BC dugc bao goi phu thudc vao tinh
acid/ base ma khong phu thudc vao tinh ki nudc cia
té bao. Y. lipolytica 0544 nudi trén ciing mot ngudn
dinh dudng nito, moi trudng nao cé chira ngudn dinh
dudng carbon 1a dudng thi s& cho té bao co tinh base
cao hon va kha ning tiép xtc véi hat lipid mang BC
ciing s& t6t hon khi d6 qua trinh tham thdu qua mang
s& dé dang hon. <

TAI LIEU THAM KHAO

[11 Amaral, P.F.F, Freire, M.G.M, Lehecky, M., Barros, A.M, Coelho M.A.Z, Coutinho, J.A.P (2006), Cell wall
properties of Y. lipolytica and its interation with perflourochemicals, Mercosur congress on chemical

engineering, Brazil.

[21 Aguedo, M., Waché, Y., Beclin, J.M, Teixeira, J.A (2005), Surface properties of Y. lipolytica and their
relevance to y-decalactone formation from methyl ricinoleate, Biotechnology Letters, 27, pp. 417-422.

[31 Bankar, A, Kumar, A. and Zinjarde, S. (2009), Environmental and industrial applications of Y. lipolytica,

Appl Microbiol Biotechnol, 61, pp. 847-865.

[4] D6 Ngoc Lién (2007), Sinh hoc phan t&r mang té€ bao, NXB Pai hoc quéc gia Ha Nai.
[51 Palozza, P, Muzzalupo, R., Trombino, S., Valdannini, A., Picci, N. (2006), Solubilization and stabilization
of B-carotene in niosomes:delivery to cultured cells, Chemistry and Physics of Lipids, 139, pp. 32-42.
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Hiéu qua kinh té trang trai chan nuéi
va nuoi trong thuy san trén dia ban
tinh Bac Ninh

TOM TAT

N ghién cttu nhdm ddnh gid hiéu qud phdt trién mé hinh trang trai, gia trai chdn nuéi va
nuéi tréng thuy sdn tinh Bdc Ninh.Trén dia ban hién c6 hon 3.200 trang trai va gia trai;
gidi quyeét viéc lam cho gdn 40.000 lao déng. Trong do, c6 15 trang trai trong trot; 93
trang trai chdn nuéi; 30 trang trai nuéi tréng thuy sdn va 29 trang trai téong hop. Dién tich
binh qudn dat 2,70 ha/trang trai, thu nhdp 412 triéu déng/trang trai; méi ndm cung cdp
ra thi truong 95.000 - 100.000 tdn Ign, 22.000 - 25.000 tdn gia cdm, 40.000 tdn thuy sdn
va 100.000 tdn qud cdc logi. Doanh thu chiém 15% gid tri sdn lugng néng nghiép toan tinh.
Cdc sdn phdm chu luc chiém ty trong cao trong téng sdn phdm néng nghiép, nhu: triing
gia cdm chiém 55,96%; thit lon chiém 23,56%; thit cd chiém 21,71%; thit gia cdm chiém
13,62%... Gid tri sdn xudt cta trang trai chdn nuéi la 1150 triéu déng con gid tri sdn xudt
cua trang trai nuéi trong thuy sdn la 775 triéu dong, thdp hon gid tri sdn xudt cia trang
trai chdn nuéi la 375 triéu déng. Tuy nhién, cdc trang trai phdt trién sdn xudt con don lé,
chua lién két véi nhau dé€ hinh thanh cdc HT X chuyén nganh nén sé lugng sdn phdm hang
héa nho, chdt luong khéng déng déu, gid tri sdn phdm thdp; toan tinh méi cé6 25 trang trai
tham gia lién két sdn xudt gdn véi tiéu thu néng sdn va c6 nhdn hiéu sdn phdm (chiém ty
trong 10,1% s6 trang trai). Chinh vi vdy, viéc tiéu thu sdn phdm cua cdc trang trai gdp
nhiéu kho khdn, nhiéu chu trang trai chua ndm bdt dugc nhu cdu cua thi truong, sdn xudt
con thu déng, hiéu qud sdn xudt chua cao.

Tir khéa: Kinh té trang trai, trang trai chan nudi va NTTS, hiéu qua kinh té trang trai.

1. DAT VAN DE qua 3 thé ky ton tai va phat trién trang trai dugc khang

Ngay nay, trang trai 1a loai hinh t6 chirc san xuét dinh la’rnq‘ hinh kinh t¢ pha h()}) dat h1¢,u qua cao trong
phé bién trong nén nong nghiép cia hau hét cac quée san xuat. O Viét Nam, phat trién kinh t€ trang trai dang
gia trén thé gi6i. Trén thé gidi hinh thire trang trai xuat ~ 1a mot huéng di quan trong tao budce dot pha méi

hién tir cudi thé ky XVII dén dau thé ky XVIII trai  trong ndng nghiép va nong thon. Trang trai trong viée

" Pai hoc Cong nghé Bong A
2 Hocvién Nong nghiép Viét Nam
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g6p phan khai thac c6 hiéu qua cac ngudn lyc, tao ra
khdi lwong ndng san hang hoa ngay cang nhiéu gitp
nganh nong nghiép Viét Nam c6 thé ding ving va
tang stc canh tranh trén thi truong, dong thoi gop
phén giai quyét cac van dé kinh té xa hoi, moi trudng
ctia cac dia phuong va ca nude. Tinh dén so bd nam
2016 ca nudc c6 33.488 loai hinh trang trai, trong do
sO lwong trang trai chan nudi va nudi trong thity san la
23.219 trang trai (chiém 69,34% tong s trang trai trén
ca nude) (Tong cuc thong ké, 2017).

Tinh Bic Ninh d4 ban hanh nhiéu chu truong,
chinh sach phat trién san xuat hang hoa trong nong
nghiép, tao didu kién hinh thanh va phat trién kinh té
trang trai nhu: Phat trién san xuit hang hoa trong
ndéng nghiép, chuyén dich rudng triing sang nudi
trong thiy san, don dién doi thira, dimg hoat dong
cac 10 gach thu cong trén ving dat bii ven song, phat
trién chan nudi trang trai ngoai khu dan cu, phat trién
san xuat nong nghiép ng dung cong nghé cao, xay
dung nong thon mdi gin véi ing dung cong nghé
cao trong san xudt nong nghiép. ... Trén dia ban hién
c¢6 hon 3.200 trang trai va gia trai; giai quyét viéc
lam cho gan 40.000 lao dong. Trong do6, ¢6 15 trang
trai tr(“)ng trot; 93 trang trai chan nudi; 30 trang trai
nudi trong thily san va 29 trang trai tong hop. Dién
tich binh quan dat 2,70 ha/trang trai, thu nhap 412
triéu dong/trang trai; mdi ndm cung cap ra thi truong
95.000 - 100.000 tan lgn, 22.000 - 25.000 tan gia
cam, 40.000 tan thily san va 100.000 tan qué cac loai
(Chi cuc PTNT Béc Ninh, 2017). Thu nhap tir kinh
té trang trai dat gan 50% gia tri thu nhap ctia nganh
nong nghiép. Phat trién kinh té trang trai gop phan
vao qué trinh chuyén dich, tich tu rung dat, gan lién
Vv6i tién trinh phan cong lao dong nong thon.

Tuy nhién, do nhiéu yéu t6 khach quan, chu quan
nén san xuat néng nghiép trén dia ban tinh con boc 16
nhiéu han ché, yéu kém, d6 la: quy mo san xuét nho,
dién tich manh mun, chit lugng san phim thip, chu
yéu xuat tho, it c6 san pham qua ché bién, chua co
thuong hiéu; san phdm mang tinh hang hoa ni bat it
nén hi¢u qua va stc canh tranh kém; viéc ap dung
cac tién bod k¥ thuat moi, cong nghé tién tién, c6 hiéu
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qua vao san xuét chua manh; si dung cong nghé lac
hau, ning suat lao dong va thu nhép tir néng nghiép
khong cao so vdi cac nganh khac, tinh trang nong dan
b6 rudng, ao, chudng c6 xu hudng gia tang... Tir thuc
té trén, viéc thi co cdu nganh néng nghiép theo hudng
nang cao gia tri gia ting va phat trién bén vimng, trong
tam la chuyén ddi co chu cay tréng, vat nudi, mua vu,
td chire lai san xut, nang cao chét lugng san phém,
dap tmg nhu cau thi truong, nang cao gia tri gia ting
1a yéu cau thyc té khach quan va can thiét, pht hop
v6i chua truong, dudng 16i ciia Pang, chinh sach va
Phap luat cia Nha nudc.

2.PHUONG PHAP NGHIEN CUU

2.1 Phuong phap thu thap théng tin

Nghién ciru két hop sir dung cac ngudn tai lidu
tha cép (tr sach, bao, cac bao cao khoa hoc va cac
thong tin dang tai trén cac website) va tai lidu so cap
thong qua qué trinh khao sat cac ddi tugng c6 lién
quan (can bo chinh quyén, trang trai, gia trai chan
nudi va nudi trong thuy san). S6 lidu didu tra tir 150
trang trai, gia trai chin nudi va nudi trong thuy san.
Thong qua két qua nghién ctru thé hién trong thyc
trang va cac yéu to anh huong dén phat trién kinh té
trang trai chin nudi va nudi trong thuy san, nhitng
khoé khan, ton tai va yéu td anh hudng sé 1a co so dé
dé xuét bd sung, hoan thién chinh sach khuyén khich
phat trién hiéu qua kinh té trang trai chin nudi va
nudi trong thity san trén dia ban tinh Bac Ninh.

2.2 Phuong phap phan tich va xu li s6 lieu

Dé phan tich va xur 1y sb lidu, cac phuong phap
nghién ctru truyén théng dugc sir dung nhu phuong
phap dinh lugng bao gdm: thong ké mé ta, phan
tich so sanh, phuong phéap dinh tinh... va hé thong
chi tiéu nghién ctru danh gia hiéu qua kinh té trang
trai chan nudi va nuoi trong thily san rd rang nham
phan tich hiéu qua kinh té trang trai chan nuéi va
nudi trong thiy san tinh Bac Ninh. Tir d6, d& xudt
phat trién bén viing, nang cao hiéu qua kinh té
trang trai chan nudi va nudi trong thuy san trén dia
ban nghién cutu.

O
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Bing 1: S6 liwgng va co cdu trang trai chdn nuéi va thiiy sin trén dia ban tinh Bic Ninh

$6 lugng (trang trai)

248 22 56 45 39 32 27 10 17

Téng s6

Chéan nudi 153 14 26 32 13 30 17 9 12
Thay san 27 4 1 3 8 - 7 - 4
Khac 68 4 29 10 18 2 3 1 1

Co céu (%)

Chan nudi 61.69 63.64 46.43 71.11 33.33 93.75 62.96 90.00 70.59
Thay san 10.89 18.18 1.79 6.67 20.51 - 25.93 - 23.53
Khac 27.42 18.18 51.79 22.22 46.15 6.25 11.11 10.00 5.88

Bing 2. S6 lwong lao djng tai cdc trang trai trén dia ban tinh Bic Ninh

Téng s6 lao dong
. T " Lao dong thudng xuyén Lao déng thai vu
Tén huyén, thi xa, thanh pho

$6 lugng Co cau $6 lugng Co cau $6 lugng Co céau

(ngudi) (%) (ngudi) (%) (ngurdi) (%)
Luong Tai 321 179 9.10 142 8.56
Gia Binh 843 329 16.72 514 31.00
Thuan Thanh 589 266 13.52 323 19.48
Qué Vo 673 205 10.42 468 28.23
Yén Phong 179 17 5.95 62 3.74
Tién Du 843 744 37.80 99 5.97
Tit Son 60 51 2.59 9 0.54
Bac Ninh 118 77 3.91 41 2.47
Toan tinh 3626 1968 100.00 1658 100.00

Bing 3: Trinh dj chuyén mén ciia chii trang trai trén dia ban tinh Bic Ninh

- 3 - 2 17

Luong tai

Gia Binh - 3 1 7 45
Tuén Thanh 1 10 2 11 21
Qué Vo - 1 3 7 28
Yén Phong - 1 1 5 25
Tién Du 3 8 - 3 13
Tu Son - 1 - 1 8
Bac Ninh - 2 1 5 9
Toan tinh 4 29 8 41 166
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Bing 4: Hién trang qudn Iy va sir dung dit ciia cdc trang trai

Trong dé
T T(lng dién tic!l DAt ty chuyén DAt HP vdi UBND huyén, UBND xa
LATHELLE] déi véi cac ho
khac Dudi 5 nam Trén 5 nam

DT dét trang trai 971.6 115.6 142.8 1445 568.6
1 DT trdng cay hang nam 4314 52.9 100.5 77.4 200.6
2 DT cay an qua (lau nam) 139.8 2.8 23.9 13.5 99.5
3 Dét chudng trai chan nuoi 86.2 41.3 2.4 6.8 35.6
4 D4t a0 ho nudi thiy san 262.0 13.6 14.4 44.7 189.3
5 Pat khac 52.1 5.0 15 2.1 435

Bing 6. Tinh hinh sir dung vén trong cdc trang trai tinh Bic Ninh

Vén cia trang trai (ty dong)

Téng von Von ty co Vén vay
Vay NH Vay khac

Luong tai 76.01 31.75 44.26 20.31 14.95
Gia Binh 109.16 78.99 30.17 21.78 8.39
Tuén Thanh 175.39 95.09 80.30 50.05 30.25
Qué Vo 66.83 44.20 22.63 14.25 8.38
Yén Phong 92.50 60.31 32.19 28.05 414
Tién Du 42.85 27.35 15.50 15.40 0.10
T Son 41.00 34.57 6.43 6.43 0.00
Bac Ninh 24.55 14.15 10.40 7.25 3.15
Toan tinh 628.92 386.41 241.88 172.52 69.36

Bing 7: S6 trang trai dp dung cong nghé cao trén dia ban tinh nim 2017

Toan Luong Yén Tién
tinh Tai Phong T}
Téng s0 trang trai 248 22 56 45 39 32 27 10 17
S0 lugng
Ap dung Cong (trang trai) 140 20 22 26 20 26 20 3 3
nghé cao
Ty 1é (%) 56.45 90.91 39.29 57.78 51.28 81.25 74.07 30.00 17.65
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Bing 9. Két qud phdt trién kinh té ciia cdc trang trai tai cdc dia phwong tinh Bic Ninh

Téng doanh thu Téng chi phi

oo B on T e
san vay
55.4 7.6

Tén huyén, thj xa,

thanh pho

Toan tinh 1543.4 78.8 1401.6 1088.8 161 38.6 118.6 687.8 166.5 46.7 23.6 454.6
Luong Tai 99.8 3 86.1 10.7 85.1 1.3 2 86 495 184 37 17 147
Gia Binh 180.6 32 1327 | 128 31 138.7 51 25 106 | 783 377 27 17 49
Thuén Thanh 152.8 142 1305 66 1.6 139.6 58 10.1 122 737 303 5] 25| 132
Qué Vo 53.8 13 33.4 73 01 43.6 1.6 2.6 46 182 114 1 42 102
Yén Phong 108.1 1.2 98.9 51 29 76.9 0.6 2.2 4.7 54 52 26 7.7 312
Tién Du 896 4  884.8 7.3 549.7 08 179 731 3735 515 294 35 346.3
Tir Son 16.8 0.8 15.4 0.6 24.3 0.1 0.4 1.9 173 1.1 15 19 -7.5
Tp.Bac Ninh 355 106 19.8 5.1 0 30.9 0.7 1 29 143 109 08 03 4.6
3. KET QUA NGHIEN CUU VA Toan tinh c6 248 trang trai, ting 3,9 lan so véi
THAO LU AN nam 2011. Trong d6: 153 trang trai chan nuoi (chiém

3.1 Thuc trang phat trién trang trai chan
nuoéi va nuoi tréng thuy san tinh Bac Ninh

Giai doan trude 2010 trang trai dugc xac dinh
theo cin cir cia Thong tu sb 74/2003/TT - BNN,
ngay 04 thang 7 nam 2003. Pén nam 2011 trang trai
duoc xac dinh theo Thong tu s6 27/2011/ TT -
BNNPTNT, ngay 13 thang 4 nam 2011 huéng dan
tiéu chi dinh lugng dé xac dinh trang trai chiing toi
tién hanh phan loai cac trang trai cua tinh nhu: (1)
Trang trai chan nuoi c6 dién tich tir 2,1ha tré 1€n. Gia
tri san xuat dat t6i thiéu 1000 triéu dong/nam. (2)
Trang trai nudi trong thuy san ¢ dién tich mat nude
dé nuodi thuy san tir 2,1ha trd 1én. Gia tri hang hoa
phai dat 700 triéu dong/nam.

Hién nay, toan tinh ¢6 2.846 ho VAC, trong dé
c6 248 ho VAC du tiu chi trang trai (theo Thong tu
s6 27/2011/TT-BNNPTNT ngay 13/4/2011 cua Bo
Nong nghiép va PTNT vé tiéu chi va thu tuc cap gidy
chtng nhén kinh té trang trai).

61,69%); 47 trang trai tr@)ng trot (chiém 18,95%); 27
trang trai thity san(chiém 10,89%); 21 trang trai tong
hop (chiém 8,47%). Két qua diéu tra cho thay: s6 ho
chan nuoi chiém ty trong cao (42,94% tong sd), ho
kinh doanh tong hop chiém 23,3% tong sb, ho nudi
trong thuy san chiém 22,39% va ho trong trot chiém
thap (11,38% téng s6 ho). Chin nudi co nhiéu chuyén
bién ca vé sb luong ciing nhu chat luong, gia tri; phat
trién theo hudng trang trai, gia trai, ban cong nghiép,
dam bdao an toan dich bénh, v€ sinh phong dich va
chiém ty trong ngay cang cao trong gié tri san xuét
néng nghiép. Chan nudi cac d6i tuong cb gia tri kinh
té cao, an toan sinh hoc tiép tuc duoc quan tam dau
tu. Tung budc phat huy loi thé vé tiém ning dat dai,
lao dong cuia timg dia phuong tir d6 tao thanh ving
san xudt hang hoa tap trung cua cac dia phuong.

3.1.1 Thuec trang lao dong trong trang trai
chén nuéi va nuéi trong thiiy sin

Lao dong 1a yéu t6 can thiét cua moi qua trinh
san xuit va kinh doanh. Nam 2016 tong sb lao

16
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dong lam viéc tai cac trang trai la 3.626 nguoi,
tang 3.131 ngudi so voi nam 2011. Trong dé: sb
lao dong lam viéc thuong xuyén 1a 1.968 nguoi
(chiém ty 1€ 54,27%), lao dong thoi vu la 1.658
ngudi (chiém ty 16 45,73%). Binh quan mdi trang
trai giai quyét viéc lam cho 14,6 lao dong; thu nhap
binh quan cta lao dong lam viéc tai cac trang trai
tlr 3 triéu dong/ngudi/thang. Tuy nhién kha ning
giai quyét viéc lam cua cac trang trai khong 1ém,
do vin dé& quy mé gidi han, sy dau tu cong nghé,
tu dong hoa.

Trinh d0 chuyén mon cua chu trang trai con
nhiéu han ché, toan tinh c6 33 chu trang trai co trinh
do dai hoc tro 1én (chiém 13,3%), 49 chu trang trai
c6 trinh d6 so cap va cao dang (chiém 19,76%), 166
chil trang trai chua qua dao tao (chiém 66,94%). Viéc
diéu hanh t6 chirc san xuét kinh doanh chi yéu dya
vao kinh nghiém, nhiéu trang trai khong cé ghi chép,
hach toan kinh doanh, nén hi¢u qua kinh doanh chua
cao va thiéu bén ving.

Trinh dd hoc van cua chu trang trai c6 nhiing
anh huong nhat dinh dbi véi phat trién kinh t&, quan
li trang trai. Tuy nhién, lao dong tai cac trang trai
trén dia ban tinh Bic Ninh phan 16n 13 lao dong chua
qua dao tao (166/248 trang trai). Cac chu trang trai
hién nay chu yéu thuc hién san Xuét dua trén kinh
nghiém va thué lao dong phu trach chuyén mon.
Hang nam, cac chu trang trai thuong dugc tham gia
hoc tap cac 16p dao tao, bdi dudng ki ning quan i,
phong tranh rai ro, dich bénh,... nham nang cao
nang lyc quan li, kha nang thich tng thi truong, nang
cao hiéu qua kinh té.

3.1.2 Thuee trang sir dung dat dai ciia cdc trang
trai chin nudi va nuéi trong thiiy sin

Dién tich dit da sir dung cua céac trang trai la
971,6 ha dat nong nghiép. Dién tich dat trang trai
duogc cip gidy ching nhan QSDRD chiém ty 18 thip
(27,6%); Dién tich chua co6 giéy chting nhan
QSDRD chiém ty 18 cao (72,4%) bao gom: 14,7%
dét cua cac ho ndéng dan tu chuyén ddi, 58,5% dat co
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hop déng thué dat trén 5 nam, 14,9% dat co hop
ddng thué dat tir 5 nam tro lai. Dién tich dat trong
cdy hang nim va nudi trong thily san cua trang trai
chiém ty trong cao: Pit trong cay hang nim 431,4
ha, chiém 44,4% dat trang trai; Pét ao hd nudi tréng
thuy san: 262 ha, chiém 27% dat trang trai; Dt
trdng cdy an qua: 139,8 ha, chiém 14,3% dat trang
trai; DAt chuéng trai chin nuoi: 86,2 ha, chiém
8,87% dat trang trai; DAt khac: 52,1 ha, chiém
5,43% dat trang trai.

C6 tdi 60% ¥ kién ciia chu trang trai va gia trai
& tinh cho biét quy mé dién tich dat dai hién nay cua
trang trai 1a nho, gdy tré ngai cho viée ap dung tién
bd khoa hoc nhu co gidi hoa, cling nhu giam thiéu su
6 nhiém t6i moi truong séng xung quanh trang trai.
Chinh thyc té nay dang thac day chuyén d6i muc
dich sir dung dat 1a rat can thiét nhim nang cao higu
qua st dung dét ciing nhu nang cao gia tri san xudt
trén 1 ha canh tac tai dia phuong.

3.1.3 Tinh hinh siv dung vén trong cdc
trang trai

Theo s6 liéu diéu tra cia nganh Nong nghiép va
PTNT, nim 2016: Téng v6n dau tur ctia 248 trang trai
trén dia ban tinh 1a 628,3 ty dong (khong ké gia tri
dét). Trong do: Vén tu co: 386,4 ty dong (chiém
61,5% tong s6 von); Von vay: 241,8 ty dong (chiém
38,5% tong sb von) (trong do, vay ngan hang 172,5
ty dong, chiém 71,3% tong sd von vay).

Vén binh quan cia trang trai la 2,53 ty
dong/trang trai. Bén canh d6 van dé cho vay von
hién nay van con nhidu bt cip, sin xuit nong
nghiép phu thudc chit ché vao chu ki sdng chu ki
sinh truong cua cdy trong vat nudi, song thoi gian
cho vay vbn cua cac ngan hang d6i voi nong dan
hién nay 1 qua ngén do vay dan dén tinh trang ngai
dau tu, ngai mo rong quy mo.

3.1.4 Co s6 vit chit ky thudt ciua trang trai
chan nuéi va nuéi trong thiiy sin tinh Bic Ninh

Nhiéu chu trang trai dd chu trong ap dung tién
bo ki thuét vao san xuét nhu ki thuat nuoi ca tham

CO SO PAO TAO VA THU'C HANH TAI HA NOI: TOA NHA POLYCO 77
Dia chi: Duong Tran Hitu Duc, Q. Nam Tur Liém, Ha Noi

Tel: 0246 262 7798 = Website: www.eaut.edu.vn



TRUGNG DAI HOC CONG NGHE DONG A

EAST ASIA UNIVERSITY OF TECHNOLOGY

canh; ki thuat chan nu6i lon hudng nac, chan nuoi
ga cong nghiép; biét Iya chon b tri cay trong, vat
nudi hop 1y dat hidu qua kinh té cao. Cac trang trai
chan nudi véi cong nghé chudng kin c¢6 hé thong lam
mat, diéu khién nhiét d6 chudng nudi, mang in, véi
nude udng ty dong da dugc ing dung rong rii ¢ hau
hét cac trang trai chin nudi quy mé 16n. Nho tng
dung cong nghé chudng kin vao san xuit da giup cho
c4c cac trang trai chin nudi co diéu kién mé rong
quy md, ting mat do chan nudi gia stic, gia cAm trén
mot don vi dién tich va bao vé an toan dan vat nudi
trudc nguy co cua dich bénh.

Pa s6 cac trang trai nudi trong thily san da ap
dung nudi c4 tham canh véi mat do nuoi cao, cd st
dung cac ché pham sinh hoc va ding quat nudc tao
oxy dé xir Iy moi trudng ao nudi, nudi bang thic an
cong nghiép di cho ning suat cao (dat 8 - 10 tan/ha)
va dem lai hiéu qua cao.

3.2 Hiéu qua kinh té cac trang trai chan nuoéi
va nuéi trong thuy san

3.2.1 Két qua sin xuit kinh doanh ciia
trang trai

Dién tich dat sir dung cua cac trang trai chi
chiém khoang 2% dién tich dat nong nghiép toan
tinh, nhung doanh thu chiém 15% gia tri san lugng
néng nghiép toan tinh. Cac san phim chu lyc chiém
ty trong cao trong tong san phim nong nghiép, nhu:
trimg gia cdm chiém 55,96%; thit lon chiém 23,56%;
thit ca chiém 21,71%; thit gia cAm chiém 13,62%...
Tuy nhién, cic trang trai phat trién san xuét con don
1&, chua lién két véi nhau dé hinh thanh cac HTX
chuyén nganh nén sé lwong san pham hang héa nho,
chat lugng khong dong déu, gia tri san pham thap;
toan tinh mai co 25 trang trai tham gia lién két san
Xudt ga"m voi ti€u thy nong san va c6 nhan hiéu san
pham (chiém ty trong 10,1% sb trang trai). Chinh vi
vay, viéc tiéu thu san pham ciia cic trang trai gip
nhidu khé khin, nhiéu chu trang trai chua nim bt
duoc nhu clu cua thi truong, san xuét con thu dong,
hiéu qua san xut chua cao.

3.2.2 Hiéu qud sdin xudt kinh doanh ciia
trang trai

Sy phat trién kinh té trang trai d3 gop phan thiic
day san xuat nong nghiép hang hoa, chuyén dich co
ciu trong ndéng nghiép, nong thon, ting cudng tng
dung khoa hoc cong nghé vao san XUAt, st dung dét
dai va cac nguén luc ¢6 hi€u qua hon kinh té ho; tao
viéc lam, ting thu nhap cho néng dan va bude dau
hinh thanh cac quan hé hop tac méi trong san xuét.
Gia tri san xuét cia trang trai chan nuoi la 1150 triéu
ddng con gia tri san xudt cia trang trai nudi trong
thiry san 1a 775 triéu dong, thip hon gia tri san xudt
clia trang trai chan nudi 1a 375 triéu dong. Gi tri san
Xut clia gia trai chian nudi 1a 210 triéu dong trong
khi d6 gia tri san xuét cua gia trai nudi trong thiy
san la 94,17 tri€u déng, th:?ip hon cuia gia trai chan
nudi 1a 115,83 triéu dong.

Chi tiéu gia tri san xuét trén 1 lao dong binh
quéan cua trang trai chin nudi la 209,09 triéu dong,
ctia trang trai nudi trong thuy san 1a 172,22 triéu
ddng, ciia gia trai chin nudi 1a 84 tri¢u dong, con ciia
gia trai nudi trong thity san 1a 40,94 triéu dong. Chi
tiéu nay clia trang trai va gia trai chin nudi déu cao
hon trang trai va gia trai nudi trong thily san, diéu
nay li giai cho viéc gia tri san xuat cia trang trai va
gia trai chan nudi déu cao hon gia tri san xuat cua
trang trai va gia trai nudi trong thiy san.

3.2.3 Thuc trang lién két trong sin xudt va tiéu
thu sin phim ciia trang trai

D4 v6i cac san pham tir trang trai va gia trai chian
nudi thi ngudi thu mua chinh van 1a thuong 1ai, chiém
to1 hon 95%, nguoi tieu dung va cac hd gia dinh khac
mua lai chi chiém gan 5%. Pay 1a diéu dang chu y dbi
voi tinh hinh ti€u thy cta cac trang trai.

3.3 Nhan thuc va ing pho véi nii ro trong phat
trién trang trai chian nuéi va nuéi tréng thiy san
3.3.1 Riuii ro bénh tit

Thuc té diéu tra cho th:?iy, mot sb cac gia trai
déu str dung hinh thtrc 13 tu chira bénh khi vat nudi
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Bing 10. Hiéu qud kinh té binh qudn ciia 1 trang trai chdn nuéi va nudi trong thiiy sin

_
Dien giai

o m
I. Két qua SXKD
1. GO Tr.d 1150.00 775.00
2.1C Tr.d 525.00 300.00
3. VA Tr.d 625.00 475.00
4. Lao dong thug, thué, khiu hao Trd 60.00 45.00
5. M Tr.d 565.00 430.00
Il. Hiéu qua SXKD
1. GO/IC Lan 219 2.58
2.VANIC Lan 1.19 1.58
3. MI/IC Lan 1.08 1.43
4.GO/1LD Tr.d 209.09 172.22

Bing 11. Sw tham gia lién két ciia cdc trang trai tinh Bic Ninh

Trang trai tham gia lién két

86 lugng Ty 18 (%) $6 ligng Ty 1¢ (%)
Toan tinh 25 10.1 223 89.9
Luong Tai 3 136 19 86.4
Gia Binh 3 5.4 53 94.6
Thuan Thanh 4 8.9 41 91.1
Qué Vo 4 103 35 89.7
Yén Phong 3 9.4 29 90.6
Tién Du 7 25.9 20 74.1
Tir Son 1 10 9 60
Tp.Béc Ninh 0 - 17 100
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méc bénh. Cac chu gia trai déu tu tiém hodc 1a cho
uéng thudc, khi khong chira tri dugc ma vat nuoi
bi chét cac ho déu chon 1ap xudng dét va xir 1y bang
voi bot dé tranh bi lay lan sang céac con khac, diéu
nay rat nguy hiém khi cac chu gia trai khong nim
dugc kién thirc vé bénh tat ma cho vat nudi uéng
thudc hodc tiém theo chi dan cua thude. Khi dich
bénh khong kiém soat dugc rat dé bung phat thanh
dich, gdy hau qua ning cho chin nudi. Can phai
nang cao y thurc canh giac, phat hién kip thoi dich
bénh, bao cho cac co quan chiic nang, can bd tha y
khi vat nudi co triéu chung bi bénh dé co bién phap
kip thoi xir 1y. Thudng xuyén mé cac 16p tap huén,
tuyén truyén vé cac loai dich bénh hay gip phai
trong chian nudi, nudi tréng thiy san do can bod
khuyén néng, can bo thu y phu trach cho ngudi
néng dan niam duoc.

3.3.2 Ruiii ro thi truong

Vi hinh thte chan nudi gia trai, quy mé chan
nuodi con chua 16n nhiing gia trai tai tinh thuong
xuyén két hop thirc dn cong nghiép véi cac thic an
tan dung ttr nong nghié¢p nhu: cam gao, ngo, san, cac
san pham phu cta nong nghiép,...lam thirc an trong
chin nudi cho gia dinh minh dé han ché rui ro vé thi
truong gia thire an dau vao. Tuy nhién, cac trang trai
c6 quy mo 16n hon thuong chi sir dung thirc an cong
nghiép trong chan nudi lai c6 nhitng bién phap khac
trong viéc ung pho voi rui ro thi truong. Céac trang
trai, gia trai lién két lai v6i nhau, tao thanh cac hiép
hoi chan nudi.

3.4 Giai phap phat trién trang trai chan nuéi
va nuoi tréng thuy san tinh Bic Ninh

3.4.1 Gidi phap vé dit dai

Vé phia chii trang trai: trudc khi quyét dinh san
xudt kinh doanh loai cay tréng, vat nudi nao, chu
trang trai can tinh toan ki ludng, quan sat thuc té,
xdy dung phuong an san xuat hidu qua dé khai thac
hiéu qua st dung dat. Chu trang trai chu dong trong
viéc thué dat va nén st dung hop déng trong thué,
mua, chuyén nhuong dét dai.

Vé phia chinh quyén dja phuong: can quy hoach
cu thé, chi tiét ving san xudt tap trung. Tang han mirc
chuyén nhuong va thoi han cho thué d4t, thyuc hién tdt
theo lut dit dai hién hanh dé cha trang trai yén tdm
dAu tu thdm canh, du tu xay dung co sé ha ting, cong
nghé,...néu thoi gian thué dat ngin thi cac trang trai
khong thé dau tu hodc hidu qua dau tu thap.

3.4.2 Gidi phdp vé lao dpng

Chu trang trai can nang cao kién thirc ki ning
bang viéc chii déng hoc tap qua bao dai, ti vi. Tham
gia cac budi tap hun kién thirc, khi hoc ghi chép day
du dé vé nha con nghién ngdm va van dung kién thirc
cho hop 1y. Gan nhiing kién thirc d4 hoc vao thuc té
cua trang trai minh.

Dao tao boi dudng kién thirc thudng xuyén cho
nhiing lao dong da sir dung trong trang trai dé dap
ung duoc yéu cAu cong viéc thuc té, dem lai qua cao
trong cong viéc.

3.4.3 Gidi phdp vé von

Nhu ciu vay vbn dbi voi cac trang trai 1a rat 16n,
hau hét chu trang trai khi dugc hoi co nhu cau vay
vbn dé phat trién san xuat. Vi thé cong tac tin dung,
céc ngan hang can tich cyc, chi dong cing véi chit
trang trai linh hoat v& thoi han, 13i suét va tao diéu
kién cho cac chu trang trai duoc vay von dé duy tri
hoat dong trang trai c6 hi€u qua. Chu trang trai chuén
bi nhitng thuyét minh vé st dung vén chi tiét va
thuyét phuc dugc ngudi danh gia sir dung von.

3.4.4 Gidi phdp vé khoa hoc kj thudt va
cong nghé

Pua tién bo khoa hoc ky thuat 4p dung vao san
xudt, chuyén giao khoa hoc k¥ thuat cho néng dén.
Quan 1y tot v& chét lwong gidng, ché do cham soc
nhing cay trong, vt nudi trong cac trang trai. Day
la cong tac c6 y nghia quan trong trong viéc nang
cao nang suat va chat luong san pham, tiét kiém chi
phi, mang lai hiéu qua cao hon trong qua trinh san
xudt. Day chinh 1a giai phap tot nhat dé nang cao
hiéu qua kinh té cta viéc phat trién mo hinh trang
trai nho va cac gia trai theo hudng bén viing.
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3.4.5 Gidi phdp vé han ché riii ro dich bénh

Quan tam theo ddi vé tinh hinh thoi tiét, khi hau
va dich bénh ciia viing dé c6 bién phap tudi tiéu hop
1y phong chdng dich bénh kip thoi. Chu trang trai ¢6
thé xem du bao thoi tiét, thong tin tinh hinh chin
nuoi, dich bénh trén phuong tién truyén hinh, thong
tin truyén thong.

Nang cao ning luc quan quan li, t6 chirc cac
budi tap huin, tuyén truyén cho ba con nong dan,
cac chu trang trai, cac gia trai vé phong chong dich
bénh, trng pho véi dich bénh do can b khuyén ndng,
can bo tha y huéng dan.

3.4.6 Gidi phdp vé té chirc va qudn li sn xudt

V& bd tri san xuét: can lua chon cay tréng, vat
nudi phdi hop va két hop céc loai trén hop Iy nhét dé
tranh lang phi ngudn luc.

V& quan 1y san xuat: Chu c4c trang trai can tich
cuc hoc tap nang cao trinh d6 van hda, tim hiéu boi
dudng kién thtrc vé chuyén mén nhu chuyén mon vé
tha y, chuyén mon vé trong cdy an qua, trong rau
sach.... Chu trang trai chu dong hach toan hoat dong
san xuét kinh doanh bang viéc ghi chép day du, chi
tiét cac hoat dong thu, chi cho san xuat dé biét 13, 13i
ctia hoat dong dé dua ra phuong 4n md rong hay thu
hep quy mé, thay d6i co cdu hop 1y.

3.4.7 Gidi phdp vé thi truwong

Da dang héa cac hinh thire lién két, hop tac giita
céc tac nhan trong tiéu thu san pham. Pay manh viéc
ki két hop ddng trong cung tng vat tu néng nghiép
va trong tiéu thy san pham. Khuyén khich phat trién
hé thong cho, cac trung tim giao dich mua ban nong
san, vat tu nong nghiép ¢ thi trdn va cic xa c6 md
hinh trang trai phat trién nham thuc déy trao d6i hang
hoéa trong dia phuong.

Tang cudng thong tin thi truong dé dinh hudng
cho cic trang trai san xuat ra nhirng san pham thi
truong can, dong thoi quang ba, gidi thidu san pham
clia cic trang trai, hd trg cac trang trai c6 lugng hang
hoa 16n déng ky nhan hi¢u, thuong hiéu.

HOI NGHI KHOA HOC

3.4.8 Gidi phap qudn ly vi mé ciia Nha nwoc

Tang cudng quan 1y Nha nude vé phat trién mo
hinh trang trai. Tao moi diéu kién dé chu trang trai
thuc hién day du quyén va nghia vu cia minh dbi
v6i dia phuong. Cap uy, chinh quyén, cic nganh
chtrc nang hang nam can so két danh gia tinh hinh
phat trién kinh té trang trai, don ddc chi dao thuc
hién c6 hiéu qua co ché, chinh sach di ban hanh dbi
v6i kinh té trang trai, néu guong nhiing dién hinh
tién tién, giGi thidu nhitng moé hinh moi. ..

4.KET LUAN

Kinh té trang trai & nudc ta da co lich su phat
trién tir [au doi va 1a xu thé phét trién san xuat nong
nghiép ciia moi qudc gia trén thé gidi. Kinh té trang
trai, gia trai chan nudi va nudi tréng thuy san tinh
Bic Ninh d3 dem lai hiéu qua kinh té cao cho hau
hét cac trang trai va gia trai tai dia phuong. Chi tiéu
gia tri san xudt trén chi phi trung gian cta trang trai
chin nudi 1a 2,19 1an, cta trang trai nudi trong thuy
san 14 2,58 1an. C6 thé thiy duoc gia tri san xudt
trén chi phi trung gian cua gia trai nudi trong thay
san 1a cao nhét voi gia tri 4,31 1an, didu nay co
nghia ¢t bo ra 1 dong chi phi trung gian thi thu vé
duoc 4,31 déng.

Kho khin va thach thire hién nay 1a cac van dé
vé dat dai, lao dong, von, co so ha téng, ki thuat cho
san xudt con nhiéu han ché, tiép can thi truong chua
cao. Van dé vé moi truong chua dugce quan tim, con
tiém an nguy co gdy 6 nhiém moi truong. Quy mod
cac trang trai con nhé tuy phu hop véi giai doan hién
nay nhung trong nhitng nam t6i dé ton tai va phat
trién thi cdn phai c6 chinh sach phat trién hop 1y dé
mo rong quy mo, ting sb luong trang trai nho, ning
cao chat lugng san pham cua trang trai nho.

Dé phat trién kinh té trang trai va gia trai cua
dia phuong trong nhitng nam téi can nim viing dinh
huéng va to chic thuc hién giai phap mot cach dong
bd. Qua nghién clru nay toi xin dua ra 3 nhom giai
phap chinh do 1a: Giai phap vé dat dai, giai phap vé
thi truong, giai phap quan ly vi mo6 cua Nha nude.
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SUMARY

The study aimed to evaluate the economics effectiveness of livestock and aquaculture
farms in Bac Ninh province.There are 15 crop farms; 93 livestock farms; 30 aquaculture
farms and 29 integrated farms.The farms are creating jobs for 40,000 people.The average
area is 2.70 ha / farm, total revenue is 412 million / farm; There are 95,000 to 100,000
tonnes of pigs; 22,000 to 25,000 tonnes of poultry, 40,000 tonnes of fish and 100,000
tonnes of fruit.Turnover accounts for 15% of the total agricultural output of the
province.Main products account for a high proportion of total agricultural products,
such as: poultry eggs are 55.96%; pork accounted for 23.56%; fish meat accounted for
21.71%; Domestic meat consumption is 13.62%.The production value of livestock farm is
1150 million VND and the aquaculture farm is 775 million VND per year, which is lower
than the production value of the livestock farm is 375 million VND.However, the farms
are still isolated and unconnected to form specialized cooperatives, so the quantity of
small commodities, quality is uneven, the value of products is low. There are 25
cooperative farms linking with the consumption of agricultural products and branded
products (with 10.1% of farms). Therefore, the consumption of products of farms are
difficult, there are many farmers have not information of market, production is passive,
production efficiency is not high.

Key words: Farm economics, livestock and aquaculture farm, economic efficiency.
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Giai bai toan dao dong cua tam ba lap,

lop gitra dan hoi

>

ABSTRACT:

In the article, the author recommends the sandwich plate that is used popularly
nowadays, forms the oscillating differential equation of the sandwich plate. Simul-
taneously, based on the calculation method recommended in [1], the author mentions the

solution to that oscillating problem.

1. KHAI QUAT VE VAN PE NGHIEN CUU
VA MO HINH TINH

T&m ba 16p dugc st dung rong rdi trong cic nganh
k¥ thuat: hang khong, tau bién... Trong x4y dung,
t4m ba 16p c6 thé lam vach ngan, lam dam, panel 3
16p,... tuy theo yéu cau st dung .

V6i uu diém cta két cau tdim 3 16p nhe nhung do
bén khd, cdch am, cach nhiét tot, nén da st dung &
nhiéu nudc trén th€ gidi: chau Au, Bic My, Nam
My... & Viét Nam, Tam ba 16p su dung trong céac
cong trinh nha cao tang .

Tuy theo muc dich va yéu cau st dung cac loai tam
ba 16p s€ ¢ cdu tric khac nhau ca vé kich thude
hinh hoc ciing nhu tinh chét chiu luc. Nhung vé
cau tao chung, tdm 3 16p la tdm c6 2 16p ngoai
moéng, chiu luc chinh dugc ndi véi nhau bdi mot
16p gitta c6 bé day dang ké nhung do cing yéu hon
tao thanh két cau chiu luc néi chung dang tdm ban.
Cau tric tdm 3 16p khd da dang c6 thé hinh 6ng
(hinh 1a), t6 ong (hinh Ic),
polysterence chen gitta hé thanh thép (hinh le , 1f).

dac xo0p va

Nhu vay vé mat chiu luc, tdm 3 16p 1a loai két cau
st dung vat liéu hop ly nhd phan bo vat liéu chiu
luc xa duong trung hoa.

Do cau tric da dang 16p gitta clia tdm 3 16p, (hinh
2) nén so d6 tinh ¢6 lién quan dén su lam viéc 16p
gita trong md&i quan hé véi 2 16p bién. Lép gitta
vira lam nhiém vu lién két véi hai 16p bién vira
tham gia chiu luc mot phan.

¢) Céu triic hinh 16 ong

e) Cdu tritc déc xop chen
elita thanh diing, xién

Hinh 1

) Cdlu triie déc xap chén
giita hé thanh xién

* Pai hoc Cong nghé Bong A.

O
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biém qua nhiéu cong trinh nghién ciu trong
khoang 50 nam gan day c6 thé thdy hai hudng
chinh:

1. K€ dén ting sudt truot gitta cac 16p, gia thiét do
vong cua 2 16p bién nhu nhau .

2. Khong ké dén ung suat truot giita cdc 16p, quan
tam dén tinh chdt dan hoi va dan - nhét cua 16p
giira, gia thi€t do vong hai 16p bién khac nhau .
Mot huéng nghién citu nita 12 quy doi do cling dua
viéc nghién citu tdm 3 16p vé tam 1 16p.

)
7

a) T Wil

F}WW

LA LA

C) () () ) -
i,
Hinh 2 : M6 hinh tinh [op giiia.

Xét bai toan dao dong cua tdm 3 16p da xem moi
16p bién 12 mot tAm phang, dan hdi, chuyén vi clia
16p gilta sinh ra do chuyén vi twong déi theo
phuong thang géc v6i mat tdim clia hai 16p ngoai.
Vé6i muc dich nghién citu 1y thuyét gan véi thuc t€,
hudng téi dua vao san xuat, tic gia da chon so do
tinh tdm 3 16p: 16p gitta la 16 xo theo phuong vuong
g6c v6i mat tdm ( hinh2a). Ciu trdc cua tam 3 16p
hinh 3.

1. L6p bién trén

1
—
2. Lép bién
dudi
‘ 3 . Polystyrence
LL

4 . Hé thanh
thép xién

Hinh 3. Cdu triic tdm ba lop 6 I0p giita dan hoi

q(xr ¥, t)
[ 111

N&’Sz

Phuong trinh vi phan dao dong cho tam 3 16p, 16p
gitra dan hoi c6 do cing K, chiéu cao h (hinh 4) hai
16p bien ¢ bé day Oy, O, chiu tai trong phan bo
déu q(x, y, t) tic dung lén 16p trén la:

Hinh 4.Tdm ba l6p

o 4 2
6228;2 yl Oﬂyvjl +my 66%2\71 +Ko(W - W,) =q(x,y,1)
(o)

ey

o*w o°W.
yzay—ermz TZZ+K0(W1 -W,)=0

Trong do:
+ Dy Dy; 12 do cting chong uén clia tdm thi i
+ Wi: d0 vong clia tdim thii; i= 1,2

+ m;: Khoi lugng phan bo cla tdm thi i, i=1,2
Gia thiét do cliing cia moi tdm lién hé véi do cling
theo cac phuong xac dinh cong thiic cia GuBera

D = /Dxi-Dy;

2. PHUONG PHAP GIAI
C6 nhiéu phuong phdp giai bai toan dao dong. Tuy

i=1,2 2)

nhién khi giai bai toan dao dong cua tdm 3 16p, cac
tic gia stt dung phuong phép roi rac hod todn tlr vi
phan.

Noi dung ctia phuong phap nay 1a sit dung hé luéi
truc giao chia tdm chit nhat thanh cdc phan ti chit
nhat kich thudc bang nhau, c¢6 dang song song véi
canh tAm. Thay vi xdc dinh do vong W(x,y) tai cdc
diém mat ludi, ham W(x,y) phan tich thanh tich hai
ham, mot theo phuong x 1a ham D(xX) va mot theo
phuong y 1a W(y).
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Ta xét bai toan mot chiéu theo phuong x trudc, dua
trén co s& d6 giai quyét bai todn hai chiéu va mé
rong cho bai todn khong gian.

- Bai toan mot chiéu: chia ciac doan khao sit x €
[0, a] thanh n doan nhd bdi cic diém chia x, = 0,
X1y X2yeeey Xn = @

Gid tri s& tim duoc cla bai todn tai cic diém chia
tuong tng 1a: wo, Wi, ... , Wa biéu dién duéi dang
véc to cot W =[Wo W, ... W,]". Néu biét dugc
W  thi W(x) duge xdc dinh theo cong thic noi suy
Lagrange:

n
W(x) =2 W;.Li(x)
i=l1
Trong do:

()= (x=Xg)e(x =X ) (X = Xj41) (X =Xy )
Litx) (x =X )X = X120 ) (X = Xi41 ) (X —Xp)

Pac diém ham Li(x) 12 n6 ¢6 gid tri tai x; bang 1 va
tai x; (#x;) bang 0. Dé xét dao ham tai xo
Alexandrov da dua ra cong thic ndi suy khac sau
day:

W(x)=Woo (X)+ Y Wip;(x)  (3)

Trong d6 i=0
+ Ham

0 X—X; nx. —X
¢;(x) = (x=x) [ —=xJI—

i=1 XO_Xi i=1 Xi

+ Cdc ham @;(X) c6 tinh chat nhan gid trj bang 1
tai x;, gid tri 0 tai x; v6i 1# J va cdc dao ham
@:(Xg)=0. C6 thé tim ¢;(x) nhd phép noi suy
Hermitte.

+ W(;: 1a dao ham ctia Y tai x = 0.

Ki hiéu Q(x) = iwi(Pi(X)

1=0
n
W)= Wi(Pi (x) va(1) viét lai:
1=0
[
W(x) =Wy (x)+Q(x) (4)
v6i hé thong nit chia: Xo, Xi, ... , Xn CO dinLl thi cac

dao hé\llll W(x) phu thudc vao cic véc to n vi cac
ham @ (x), @(x) (i=0, 1, 2,..., n) d€ dugc x4c

HOI NGHI KHOA HOC

lap khong phu thudc vao y va chi phu thudc vao
cach chia mién xac dinh (tic 1a chia doan [0, a].
Alexandrov da chiing minh rang:

d_W:h+dﬂ+HW;
dx dx
2%x7 2 7
szhd W0+HdW; )
dx? dx? dx

dw dfw, | dtw
dxk dxX

Trong do6: h 1a ma tran cot.

H 12 ma tran vuong cdp n +1 xac
dinh nho cach chia doan [0, a];

Ma tran cOt h va H dugc tinh trudc va néu dung

phép thé (tir trén xudng) thi (5) trd thanh:

k k k-1
dWo _p Wo gy &5 Wo ety Wo L kg (6)
dx® dx® dxk! dx

Bang cdch nhu vay ta dua bai toan bién phuong
trinh vi phan cap cao vé viéc xac dinh vecto W va
trén co s d6 xac dinh cac yéu t6 can thiét khac cua
cdc ham xap xi phai tim y = W(x) véi cdch chia
doan [0, a] thanh 6 phan bang nhau, luéi chia thanh
36. T4c gia tinh dugc ma tran he va He :

I
-1/6
1/15
he =| -1/20
1/15

1

0 0 0 0 0 0 0
-23/40  -17/60 5/4  -5/9 5/24 -1/20 1/280
59/300 -4/5  -1/12 8/9 -1/4 4/75 -1/180
Hg=|-167/1200 9/20 -9/8 1/3  9/16 -9/100 1/120

9/60 -8/15 1 -16/9 5/6  8/25 -1/45

-53/120 5/4  -25/12 25/9 -25/8 89/60  5/36
| 157760 -36/5 45/4 -40/3 45/4  -36/5 157/60]

Tuy theo diéu kién bién va kich thudc tdm ta c6 thé
chia luéi theo y mudn.

O
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- Bai toan 2 chiéu:

Gia st két qua bai toan 1a mot ham: z = z(x,y), véi
(x,y) € D = [0,a] x [0,b]. Ta chia mién D thanh
luéi diém chit nhat (x;, y) v6ii=12,...,n;j=12,
..., m. Cdc gia tri s€ tim duogc cua bai toan tai cic
diém (x;, y;) d6 dugc viét thanh ma tran:

—_

W= [Wij](nﬂ).(mﬂ)

Dua trén két qua xay dung 10i giai bai todin mot
chiéu ta s& tim ham xap xi va cédc ma tran dugc
tinh san (n6 phu thudc cich chia ludi chit nhat
[0,a]x[0,b]).

Céac gid tri dao ham trén bién: x = 0; y = 0... duoc
giai quyét cho timg bai toan. Tuy theo tinh chat cua
bién lién tuc, gidn doan ma ta chon hé luéi cho phu
hop.

Hé phuong trinh (1) qua phép bién déi dua vé
phuong trinh dac trung viét dudi dang ma tran (cac
gid tri cua ching khong thi nguyén):

1 *
oAl [W I}HAO[WI]BO +e [WH]BD) +K[W¥]-3.0[ W% ]=a(x y,0)
)

()
a2.(si2.Aé[W*2]+2AO[W2].BO+812.[W*2].B%+K[W*2]—82‘p[W*1]=0
2
21.2
. e a‘b
Trong d6: Hé s6 dan hoi 16p gita K = Ky
0

Cac ma tran Ao, By déu biéu thi qua tri riéng va véc
to riéng chuin

B mo.coz.az.b2 _ . = MMy
D, 0 2
Dy
[W *1] ~ 2.2 [Wl]
b
Dy
[W*Z]: 2.2 [WZ]
D
b\ Dy
D
€ =242 ;
b\ Dy,
[Wi], [W2] - 1a ma tran bién dang 16p trén va 16p

dudi;
Mbéi phan tlr ma tran la bién dang & diém mat ludi;
Lu6i chia d6i véi hai 16p trén va 16p dudi nhu nhau.

Dao dong cta 16p trén biéu dién qua cong thic ma
tran thong qua vecto riéng chuén:
[Wily =uiuj, véii=0,1.2,..m j=01,2,
ey
Qua mot s6 phép bién déi, ta biéu dién dang dao
dong 16p du6i thong qua 16p trén:
5 2,2
0(.1(8724'27\.1}\,] +81 '}\’i )+K—81'pij
1
[WZ]ij -

K
(a)

Thay (a) vao biéu thiic thit 2 ctia (8) qua bién ddi ta

CO:
22
A (ll(*;‘*‘zk"}\.j+812.)\,i2)+K—6].p"j
. g
((a2(§+51~)‘j)+K_62~pij)X K

-K)[W, ]g‘ =0

Xuat phét tir bién dang [Wl ]ij # 0 ta c6 phuong

trinh xdc dinh tan s6 dao dong riéng .

3. TINH HE SO PAN HOI K

Tam 3 16p goém 2 16p ngoai bang xi mang cit vang,
lu6i thép I3 hoac D4, khoang giita 2 16p 1a vat
lieu nhe polystyrence chat day. Hai 16p ngoai dugc
lién két v6i nhau bing hé thanh D3 (hoic J4)
xuyén qua 16p giita. Su lién két giita thanh xién v6i
2 16p ngoai bang mai han (hinh 5). Nhu vay ta c6
thé dua vé so do tinh hé thanh lién két khép (hinh
6). Hé dan phang tam gidc vira chiu luc vira truyén
luc. Hé thanh néi 16p gitta dam bao do bén viing
cho tdm 3 16p va truyén dp luc tir trén xudng hoac
nguoc lai. Lop polystyrence chi ¢6 tac dung la 16p
¢6 tinh chat cach am va cach nhiét.

a/b

a
Hinh 5: Tdm 3 lop
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Thanh néi Lép trén

Lép duéi

Hinh 6: So do hé thanh lién két l6p giita voi hai lop
bién
Ta slr dung céc gia thiét sau dé tinh hé thanh n6i
[1]:
1. C4c thanh néi phéi c6 kich thuéc du 16n dé
chong lai luc cét gitta hai 16p ngoai.
2. Cac phan tlr dugc tach ra tir 16p trén hay 16p dudi
chi thyc hién uén ngang hoac dao dong ngang.
3. Céc phan tu 16p giita la cac thanh ndi hay lién
két loai 1 chiu kéo hoac chiu nén, né chi cé bién
dang chuyén vi hoac dao dong theo phuong thang
ding.
4. Céc lién két loai 1 ta c6 thé thay bing cdc 10 xo
c6 do cung K.
5. Tach mot phan tir ¢6 kich thuge (hinh 5), phan tir
dam bao céc diéu kién sau:
+ Tai trong phan bo déu q trén dién tich
+ Chiéu dai 1a khoang céch cua thanh noi AE hay
1a khoang cach giita hai mét (hinh 7).
+ Tai trong phan bé déu trén bé mit a; x by c6 thé
dua vé tai trong tap trung P tdc dung tai nit B (hinh
7)
Néu
=30 = Ng = Ngg =—P;a = 60" = N5 = Ngg =—0,557P
Hé so
| _ 2EF. sin®
Aha;b,’ h.a;.b,
Khao sét su anh hudng ctia hé s6 K; theo chiéu cao
h ctia 16p gitra va theo duong kinh d:
K, =K(h) (hinh 8)
K, =Ki(d) (hinh 9)
Vé6i y nghia ap dung 1y thuyét, ta chon tam hinh
vuong c¢6 a = b = 3m. Hé s6 dan hoi K = 2209, 0
(hinh 8);

Klz

HOI NGHI KHOA HOC |

Hinh 7. So do tinh hé sé’ K

K Ko(kg/cm3)

7697.2 76.18 (\

5345.3 52.90

4329.7 42.85
3927.1 38.87

3006.7  29.76

NN
NIN
o
o
ERENSN)

U 00—

SDN jooin
T RRom

Orso

'h(cm)
5 6 7 8 910 12 14

Hinh 8. Dé thl quan hé K() = K()(h)

K Ko(kg/ecm3)
9741.7  96.41 A

7697.2 76.18

5893.2 58.32

4970.3  49.19

4329.7 42.85
39271 38.87

3006.7 29.76
2086 2id0
1924.3  19.04
1534.0 15.12

1082.1 10.71
751.7 7.44

25 30 35 40 45 (mm)

Hinh 9. D6 thi quan hé K, = K, ()

Dua vao gia thiét trén, ta tinh tan s6 dao dong riéng
chatimla 0w =21Hz.

Hinh 10 biéu dién dang dao dong ctia tim & mot s
mat cat. T4c gia cling tinh theo phuong phédp phéan
tlt hitu han dang dao dong thé hién hinh 11[2] [4]:

O
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—0.1441B —0.1444B
0.00000 0.00000 00000
=T~ T e o
T T 1| _

0.00000
0.14418

0.00000

g g g g
g, =8 oo 01 02 03 04 05 06 8 8
O jro mS Sn
5 3 22 =
=N s RN I T
5 : b
10 16 g L S
d R
. 2 [y
o 20 % 8 |rd| g
! El 3 S ]S
o 8 o2 | 2
9 30 3% <+ 8 | 8
g o i :
gl o 5 [
o g ° 8 5
3 < 40 46 o~ & i -]
" @ | 3 9 [ S
2 3 50 < F e
p 3
° % 2 5\ 3
g | Tl °
8
8 60 66
S

0.0000
0.0000

Hinh 10. Dang dao dong ciia tdm Tdn s6
o =21Hz (Mdt cdt ngang 10-16 )

Phuong phdp tdc gid dua ra da dugc kiém ching
bang thuc nghiém. Sai s6 cdc phuong phép véi thuc
nghiém c6 thé chap nhan duoc [3].

4. KET LUAN
- So sanh hai phuong phdp néu trén va phuong phap

z

Y \]/x

DDT3DA

MODE
SHAPE

MODE 4

MINIMA

X—0.4097E+00
Y-0.2721E+00
7-0.1772E+02
MAXIMA

X 0.4097E+00
Y 0.2721E+00
Z-0.1772E+02

SAPS0

Hinh 11. Dang dao dong cia tdm tinh theo SAP 90

phan ti hitu han phuong phap néu trén thuan tién
hon, mic do chinh xdc phu thudc vao cich chia ludi.
- Uu diém ndi bat cha phuong phdp néu trén 1a c6
thé 4p dung cho cdc diéu kién bién khdc nhau.

- Phuong phédp nay c6 y nghia thuc t&€: 4p dung tinh
tam, dam phuc vu cho nha nha cao tang .

TAI LIEU THAM KHAO
[11  Pham Bl Phung, Luan van tién si, DHXD 2005.

(2]

trong gié déng. Tap chi XD S6 5 nam 2014.
]

Dam trén nén Dan hoi. Trang 219).
(4]

va dong dat theo TCVN 9386-2012.

Pham Buc Phung, Nghién cru dao dong khung nhiéu tang lién két, twong tac véi nén dan hoi chiu tai
TS. Pham Blrc Phung. Bai tap Stc Bén Vat Liéu. Nha xuat ban Xay dung Ha n6i, nam 2010. (Chuong XIV

Th S. Bang Tinh, ThS. Tran Ninh, TS. Pham Birc Phung, TURBO PASCAL vé&i chuong trinh tinh gié dong
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V4

Ap dung ly thuyét mo trong danh gia
chat luong dao tao

Do chinh xdc va tin cdy cuda viéc ddnh gid chdt luong dao tao phu thuéc vao rdt nhiéu
nhdn té6. Khéng c6 chi tiéu don tri vé chdt lugng dao tao, vi thiéu su biéu thj ré rang vé do
luong cdc nhdn té dnh huéng, thiéu su tin cdy va dé chinh xdc v.v... D€ ddnh gid chdt
luong ddo tao, cdn dua trén cdc théong tin khéng chi tu phia ngudi day, ma cdn phdi két
hop cdc théng tin tir phia ngudi hoc va dp dung cdc phuong tién ddnh gid hién dai dé xu
ly théng tin. Bai bdo trinh bay phuong phdp ddnh gid chdt lugng dao tao dua trén co sé
dp dung hép céng cu fuzzy logic trong méi truéong MATLAB vdi cdc cdc luéng théng tin
tur phia ngudi hoc va tu phia ngudi day. Két qud ting dung cu thé cho thdy phuong phdp

dé xudt c6 do chinh xdc va tin cdy cao.

1. MO PAU

Pénh gia chat lugng dao tao c6 y nghia quan
trong trong qua trinh dao tao cua cac truong hoc,
gitp cho cac truong co stc canh tranh, thu hat, cai
thién cac phuong phap giang day, cai thién cac
phuong phap to chirc v.v... Viée danh gia chinh xéac
chat lugng dao tao con c6 kha nang giam thiéu, hodc
it nhat 1a xac dinh nhirng thanh kién tiém an.Viéc
danh gia chat luong giang day, dao tao kha phic tap,
vi qua trinh giang day phu thudc vao rat nhidu yéu t4.

bic diém ndi bat cua qué trinh dao tao la su
phirc tap cta viée danh gia kién thirc hoc vién trong
qué trinh hoc tap, nghién ctu tai co s dao tao.
Khong ¢6 chi tiéu don tri vé chét lugng dao tao, vi
thiéu sy biéu thi 16 rang vé do luong cic nhan té anh
huong, thiéu su tin cdy va d¢ chinh x4c v.v...Cac

phuong phap danh gia két qua giang day truyén
thdng thuong chi dua trén két qua hoc tap cua ngudi
hoc, nén khong ¢6 do chinh xac va muc tin cay nhu
mong mudn.

Pé danh gia chét lugng dao tao, can dua trén
cac thong tin khong chi tir phia ngudi day, ma can
phai két hop cac thong tin tir phia ngudi hoc, thém
vao do, cac thong tin nhan dugc tur cac nguén khac
nhau thudng mang tinh bat dinh va tinh chu quan,
boi vy can 4p dung cac phuong tién danh gia hién
dai dé khach quan hoa va xir Iy thong tin. Trong bai
bao nay ching toi trinh bay phuong phép danh gia
chat luong dao tao dua trén co s ap dung hop cong
cu fuzzy logic trong moi truong MATLAB voi cac
céc ludng thong tin tir phia ngudi hoc va tir phia
nguoi day.

* Pai hoc Cong nghé Bong A.
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Tham dy 16p/budi hoc

2 Ghi chép trén [6p/budi hoc 2
3 Vé ghi 15
4 Théo lun trén IGp/lan 5
5 Kiém tra tu luan 25
6 Kiém tra van dap 30
7 Bai thi 50
Tong so diém Sai

Bai thuc hanh

2 Tiéu luan (NCKH) 30
3 Bai tap vé nha 25
4 Séng tao 15
5 Kién tap 15

>bj

Bing 2.1. Thang diém ddanh gid kién thirc nguwoi hoc

2.KHUON KHé’VA PHUONG PHAP
DANH GIA CHAT LUGNG PAO TAO

2.1 Phuong phap danh gia kién thuic ngudi hoc

Heé théng dénh gia kién thirc tiép thu ciia cac hoc
vién thudc loai tich lily, phan anh thanh tich hoc tap,
su sang tao cua ho, tam ly va dac tinh su pham. Co
so cua hé thdng danh gia dwa trén su tong hop cac
bién phéap khuyén khich dong luc, bao gdm ca danh
gi tic thoi va danh gia c6 hé thong cac két qua hoc
tap cua hoc vién theo dung véi thanh tich thuc té cua
ho, hé théng khen thuong dugc thuc hién dbi véi hoc
vién ¢ thanh tich hoc tap.

St dung hé thong danh gia kién thirc ctia sinh
vién cho phép chung ta phan tich két qua hoc tap cua
hoc sinh theo timg chu dé. Nguoi hoc tu quyét dinh
loai kiém tra kién thirc can thiét dé lua chon hinh
thirc thi: thi van dap, thi ty luan, lam tiéu luan
v.v...Céc giai doan ap dung hé thong danh gia kién
thirc hoc sinh:

1) Thiét lap thang diém danh gia theo timg chu
dé ctia mén hoc, c6 xét dén yéu cau vé kién thirc, ky
nang, kinh nghiém phu hop véi chuong trinh va sach
giao khoa;

2) Giéi thiéu thang diém va tong s6 diém cho

nguoi hoc;

3) Nghién ciru tai lidu giang day theo chu dé,
ghi két qua diém s cua hoc sinh vao sb diém;

4) Téng hop theo cha dé va thiét 1ap thang diém
theo 16p;

5) Chuyén diém tong hop sang diém danh gid &
sO gido vién va nhat ky.

Tong sb diém Yai/ Yb; phu thudc vao timg chu
dé/hoc phén, cach tb chue 16p hoc va phai khong it
hon 95. Piém s 1y thuyét/thuc hanh (dx, dw) duoc
danh gia trén co so tong sb diém dat duogc theo ting
chu dé (hoc phan):

S
d, =—-100; (1)
2a,
S
dth — —th 100; ()
2b.
J
Trong d6: Si, Sw - tong sé diém 1y thuyét/thuc
hanh dat dugc theo chu dé;

Zai: be -

diem.

tong sé gia tri cuc dai theo thang
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m Thang diém danh gia . N@i dung danh gia @

A Xuét séc 0.9<0<1.0
B Gidi 0.85<0<0.9
C Kha 0.75< 0<0.85
D Trung binh kha 0.65< 0<0.75
E Trung binh 0.6< 0<0.65
F Yéu 0.<0.6

Bing2.2. Thang ddnh gid kién thirc

Hoc vién ¢6 90+100% diém tong (0,9 < 0. <1,0)
s& la diém “xuét sic”. Hoc sinh c¢6 85+90% diém
téng s€ dat loai gioi; Hoc sinh co s6 diém béng
75+85% diém tong - “khd”; 65+75 %- “trung binh
kha”; 60+65% - “trung binh; dudi 60 - “yéu”.

2.2 Panh gia qua trinh giang day

Su phan hdi ctia hoc vién gitp cho cac co sd dao
tao co cac thong tin can thiét dé danh gia chét luong
ddo tao. Sau mdi khoa hoc, cac hoc vién danh gia lai
cac noi dung thiét yéu da linh hoi. Noi dung khoa
hoc va hi€u qua cua gido vién co thé dugc coi la loai
danh gi4 riéng biét. Cac yéu t6 tuong tac, tic 1a tinh
nang dong ctia hoc vién 1a cac nhan té quan trong.
Trén co s& phan tich cac két qua khao sat thyc té, co
thé dé xuat 5 loai (categories) twong tac:

- Tuong tac véi gido vién;

- Tuong tac véi cac sinh vién khac;

- Tuong tac vdi/quan tam dén khoa hoc;

- Tuong tac vai tai ligu

- Tuong tac voi moi trudng dao tao (t6 chirc, co
s& vat chat, diéu kién hoc tap, v.v...).

Nhu vy trude hét cin soan thao cac cau hoi phu
hop dé thu thap cac thong tin phan hdi tir nguoi hoc.

Bang cdu hoi dugc thiét ké khong chira dit lidu
ca nhan cua hoc vién. Vi vay, két qua chi co thé duoc
danh gia nhu mot toan thé. Mdi cau hoi duoc danh
gia tir 0+ 10 diém.

HOI NGHI KHOA HOC

10

11

12

13
m
14
15

16

17
18
19
20
21
22

23

24

25

Banh gia chung vé co so vat chat cua trudng
CAu trac ctia chuong trinh hoc hop ly

Co s vat chat cua truang. phuong tign giang day va
hoc tap tot

Hé thong thong tin, thu vién t6t
Hé théng thi nghiém, thuc hanh
Co s vat chat phuc vu hoat dong ngoai khoa

Co sd vat chat, diéu kién sinh hoat ctia hoc vién & ky
tic xa

Danh gia chat lirgng cua giang

Cua giang c6 dugc t6 chic t6t (thoi khoa biéu, trinh ty
mon hoc...)

Céc noi dung mo ta trong cac chuang trinh hoc ro rang
va gilip dat dugc cac muc tiéu xac dinh cia mon hoc

Céc tai liéu tham khao gitip ban hiéu dugc cac noi
dung co ban ctia mon hoc

Cua giang chuyén giao tbt kién thic vé cha dé cua
mon hoc

Cua giang ap dung tai liéu phu hgp, hap dan

Cua giang da cung cap cho ban cong cu dé phén tich
va phan anh mét cach doc 1ap

Danh gia chung vé chét luong cua giang

Danh gia ve trinh do cua giang vién

Gido vién trinh bay bai giang mot cach r6 rang va tha vi
Gido vién da dugc chudn bi tt cho cua giang

Gido vién da tra 10i cau hoi nhan xét va phé binh cua
hoc vién

Giao vién c6 mot moi quan hé ton trong véi hoc vién
Mirc d6 dam bao noi dung giang day

St dung phuang phap day thich hop va hiéu qua
Mrc d6 tao ra moi trudng tich cuc trong 16p hoc
Mc do cap nhat kién thitc thuc tién

Mrc d6 nhiét tinh, khoa hoc trong giang day

Mitc do khuyén khich hoc sinh tich cuc tham luan
trong bai giang

Mitc do quan tam, tu van, gitp dd hoc vién trong hoc
tap va nghién ctu

Danh gi chung vé kha nang su pham cuia giao vién

Bdng 2.3.Cdc cdu hoi thu thdp thong tin tir phia

nguwoi hoc.
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2.3 Xt ly thong tin

Céc thong tin tur phia gido vién va hoc vién
thuong mang tinh chi quan va bat dinh, vi viy can
dugc xir Iy theo phuong phap xéc suat thong ké va ly
thuyét logic.

Céac thong tin dugc thu thap theo tung chu dé,
tap hop theo cac cua giang va sau do theo khoa hoc.
Viéce xir Iy thong tin, trude hét bat dau bang xu 1y
tho, tirc 1a loai bo cac thong tin khong dang tin cay.
Néu nhing sb lidu nao d6 sai khac nhiéu so véi cac
s6 lidu bén canh, thi can coi d6 1a gia tri nghi ngd va
can phai kiém tra dé loai trir nhitng nghi ngd da xuét
hién. Gia thiét sy phan bd xac suat cta chudi s lidu
tuan theo quy luat chudn, lic d6 theo quy tic "ba
xich ma" ta co:

Kmax= M(X) + 36(x) va Xmin= M(X) - 36(x).

Trong d6: M(x) 1a ky vong toan va o(x) la do
léch chuan cta tham s6 x.

So sanh gia tri nghi ngo voi cac gia tri Xumax,
Xmin, néu XnAng< Kinin hOElC Xn.ng> Ximax thita co thé gat
b6 ra khoi ddy s6 liéu can xir 1y.

Cac tham s6 quan trong trong qué trinh xir Iy 1a

- Ky vong toan (gia tri trung binh) ctia tham s6
quan sat :

- Phuong sai;

- b6 léch chuan.

Phan tich nhén t6 (Factor Analysis)

Viéc phan tich nhén t6 cho phép danh gia mdi
quan hé da chiéu giira cac bién. Két qua phan tich
mdi quan hé gitta cac bién cho biét cac nhéan t6 quan
trong lién quan dén chat lugng dao tao, tur do co thé
nhén biét duge nhirng mat manh, mat yéu cua qua
trinh dao tao, df”)ng thoi danh gia dugc hiéu qua cua
cac phuong phap giang day, hiéu qua cua viéc su
dung cac phuong tién giang day, v.v...

Phén tich khéong gian nhé nhdt (Smallest

Space Analysis)

Ma tran tuong quan dugc tinh toan bang cach
sir dung ca hai hé s6 Pearson va hdi quy, phi tuyén
tinh hé s6 twong quan dugc goi la Monco. Céac quan
sat c6 thé dugc thuc hién truc tiép tr ma tran tuong
quan. Néu mét hodc mot s muc c6 mbi twong quan
4m véi chi tiéu quan sat, ta c6 thé cho rang cac tng
dung ctia myc do can duoc xem xét lai.

3. APDUNGLY THUYET LOGIC MO PbE
DANH GIA CHAT LUONG PAO TAO

3.1 Khai quat vé logic mo
Logic truyén thong

Logic truyén thdng, hay logic ‘gion’, chi quan
tam dén 2 gia tri tuyét dbi (ding/sai). Logic truyén
thong ludn tudn theo 2 gia thuyét:

- Mot 1a tinh thanh vién cua tap hop: Véi mot
phan tir va mot tap hop bt ky, thi phan tir hodc 1a
thudc tap hop do, hodc thude phﬁn bu cua tap do.

- Hai la dinh luat loai trir trung gian, khéng dinh
mot phan tir khong thé vira thudc mot tap hop vira
thudc phan bu cua no.

Vi dy: néu diém sd trén 5 thi hoc sinh dd, nguoc
lai 1a truot. Tir vi du trén ta thiy logic gion khong
thé hién duoc sy khac biét gilia cac thanh vién trong
cung mot tap hop. Gitra hai diém 6 va 7, khong thé
hién duoc diém nao tét hon. Ngoai ra, logic nay con
c6 mot nhuoe diém khac 1a chung khong thé biéu
dién dugc cac dir kién mang tinh mo hd, khong
chinh x4c ma trong thyc té lai ¢ rat nhiéu phat biéu
bang ngon ngit ty nhién & dang nay; chang han nhu:
hoc vién nay co s6 diém khé cao. Nhu vay hoc vién
¢6 thudc tap hop nhitng ngudi c6 diém cao hay
khong?

Ly thuyét mo

Ly thuyét mo biéu dién tinh thiéu chinh xéc
trong cac phat biéu theo phwong phéap dinh lugng
bang cach dwa ra mot ham ar cdch thanh vién tdp
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hop (set membership function) nhan gia tri thuc
trong khoang 0 +~ 1. Giad sur S 1a mot tap hop vax la
mot phan tir cia tap hop d6. Mot tap con mo F cua
S dugc dinh nghia boi mot ham tw cach thanh vién

(con goi la ham lién thudc) pr(x) do “mirc d9” ma

theo d6 x thudc vé tap F. Trong do, 0 < pr(x) < 1.
Khi pr(x) = 0 nghia la x hoan toan khong thudc tap

Cactapmo
’ ‘M\a
1 kém trung binh khi
08 keoidiiiiiiD e eeee. L
04
03 il
o L R
1 2 3 4 5

6 7

Hinh 3.1. So' do biéu thi tdp mo vé diém sé

F. Khi pr(x) = 1 nghia la x hoan toan thudc tap F.

Vi du biéu thi tip mo vé diém cua hoc vién, néu
cho biét diém ctua mot nguoi nao do, ta co thé xac
dinh muc d9 nguoi do thude vé loai hoc luc kém,
trung binh hay kha. Piém 1 ¢6 murc thude kém 1a 1;
diém 4 c6 muc thudce trung binh la 0,8 va mutc thude
kém1a 0,3 v.v... Ta goi cac con $60,8:0,3val,01a
cac gida tri mo (fuzzy values). Nhu vay tur cac gia tri
chinh xéc hay gia tri ‘gion’ (diém sb: 1, 3,4, v.v...),
ta da suy ra cac gia tri mo twong ung. Thao tac nay
goi 1a mo hoa (fuzzification) céac gia tri gion.

3.2 Cac cong cu co ban trong xu 1y logic mo

Ham lién thuoc

Murc do cua mdt gia tri vat Iy thoa man mot khai
niém ngon nglt dugc goi la ham lién thude. Déi voi
bién lién tuc, mtc do nay dugc biéu dién boi mot
ham goi la ham lién thugc. Ham nay anh xa tap cac
gia tri vat Iy thanh tap cac gia tri phu thudc ddi voi
cac gia tri ngdn ngit. Bién vat 1y dugc goi 1 bién nén

HOI NGHI KHOA HOC |

trimf trapmi
yd " /" s . / N
3 u
o M Y e /
< T R v E vt M
gaussmf gauss2mf gbelimf
| / e l;'l \ L ;’/— \
: / / \
/ ol \ 4/
7 W, |
sigmf dsigmf psigmf

Hinh 3.2. Dic tinh ciia cdc logi ham lién thugc.

va tap cac gia tri vat Iy duoc goi 1a tap nén. Mot sb
ham lién thudc co ban duoc thé hién trén hinh
3.2:trimf; trapmf; gaussmf; gauss2mf; gbellmf;
sigmf; psigmf v.v...

Ludt mo

Hau hét cac hé théng hoat dong dua trén nén
tang logic md déu dung luét (quy tic) dé biéu dién
mbi quan hé giita cac bién ngdn ngit va dé rat ra
hanh dong twong tmg d6i voi dau vao. Mot ludt bao
g6m hai phan: phan diéu kién (néu) va phan két luan
(thi). Phan diéu kién c6 thé gdm nhiéu diéu kién, két
hop véi nhau bang cac lién tir nhu va (and) , hodc
(Or), khong (Not), v.v...

Luat md 1a mot biéu thire NEU, THI dugc phat
biéu & dang ngdn ngil tu nhién thé hién sy phu thudc
nhan qua gitra cac bién. Vi du: Néu thai d6 cdn man
va tri tué thong minh thi két qua hoc tap gioi.

Trong d6: “thai do”, “tri tu¢” va “két qua hoc

AL 2 <C 13

tap” 1a cac bién; “can mam”, “thong minh”, “gioi” 1a
cac gia tri hay chinh la cac tap mo.

Thu tuc ra quyet dinh

Dé hé thong mo ¢o6 thé suy ludn bang cac luat
mo va dua ra két lun tur cac so6 liéu chinh xac & dau
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vao, hé théng thuc hién 3 budc:

1) Mo hoéa 1a budce dau tién trong qua trinh tinh
toan cua hé mo. Két qua cua nd duoc ding lam dau
vao dé tinh cac luat mo.Md hoa c6 nghia 1a dung
nhitng ham lién thudc ciia cac bién ngdn ngir dé tinh
murc d6 phu thude cho tirng tap mo ddi voi mot gia
tri cu thé ctia dau vao.

Trudc ti€n, xac dinh ngd vao va ra cia hé théng.
Sau d6 dinh nghia luat NEU - THI, dung dit liéu dé
suy ra 1 ham lién thudc.

2) Suy luan mo 1a tinh toan cac luat mo, bao
g0m hai budc chinh. Tinh timg riéng 1é timg ludt mo;
dua trén ham lién thudc ctia cac tap mo dau vao va
lién tir két hop chung dé tao ra do phu thudc chung
cho cac dau vao.

3) Khtr mo, hay phi mo hoa, 1a xac dinh gia tri
chinh xac tir két qua mo c6 duge & bude 2.

C6 nhiéu k¥ thuat phi mo hoa co thé ap dung
dugc, phuong phap thong dung nhat 1a phuong phap
trong tdm (centriod method).

3.3 Ung dung hop céng cu fuzzy logic trong
danh gia chat lugng dao tao

FIS Editor

Membership
Function Editor

Rule Editor

Inference
System

e —
: Read-only N S
L A tools W
A e
e
E—
-—-_-.—"“ —~
Rule Viewer Surface Viewer

Hinh 3.3. So' do chirc ning ciia
hop cong cu fuzzy logic

Luit l:‘Néu dhv'kém hodc
dgv thip, thi chit leong
gidng day toi.

Luit2: Néu dhvkha thi | | |
chat lwong gidng day
trung binh.

| Qo

Luit 3: Néu dhv xui@ she
hoje dgv cao, thi chat
hogng gidng day tot.

Diuvioli cde Cie luit logic mé duoe Két qui duge biéu,
gidtrieythe  p dyng song song thi dudn dang cu the

Hinh 3.4. Ciu trisc mé hinh danh gid CLDT

Két qui duge két
hop va gidi mo

Hop cong cu fuzzy logic trong Matlab

Hé thdng suy luan logic md (Fuzzy Inference
System - FIS) dugc xdy dung trong hdp cong cu
Fuzzy logic ciia phin mém MATLAB, cho phép
thuc hién cac phép toan logic mo hét sire thuén tién
va tin cdy. Trén hinh 3.3. biéu thi so dd chirc ning
ctia hop cong cu Fuzzy logic. Hé théng gdm 5 cta
sd: ba ctra s6 soan thao 1a FIS editor, Membership
Function Editor, Rule Editor va hai cira s hién thi
két qua 1a Rule Viewer va Surface Viewer.

M6 hinh héa qud trinh danh gid chat luong

dao tao
1. Pliuvdo mi 2. Ap dyngfodn b m& 3. i dung fodn 0F tién b
Yi \“'"' -\ TH kim
N ] J‘_\.__ o
-] F. 1 a FY
|m- divkim  HOAC  dgvad, i CLDT kém
s - T.himk
2 It 7 hing.
3 T ﬁq(mlk‘:‘; } b1
| NEL div THI mrmu ]
17 / 1
e
3- Tile ! ! ! !
! L 4. Apdyng
[NEU dvemirsic o dgrik, i rwru-ﬁ | phuong phdp
ting hgp
dh=d dyrg
Dduviol Blaviol et qud
ting hp

[

Hinh 3.5. So' do cdc buwéc xiy dung mé hinh
danh gia CLDT trong fuzzy toolbok.
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M6 hinh danh gia chat luong dao tao (hinh 3.4)
duogc xay dung véi hai tham s vao 1a diém hoc vién
(dhv) va diém gido vién (dgv), mot tham sé ra 1a chit
luong giang day (clgd) va ba ludt cta bai toan la:

Luat 1: Néu diém hoc vién kém va diém gido
vién thip, thi chit luong giang day toi;

Luét 2: Néu diém hoc vién kha, thi chét luong
giang day trung binh;

Luét 3: Néu diém hoc vién xuét sic hodc diém
gido vién cao, thi chit lugng giang day tot.

Cdc bude xdy dung mé hinh danh gid chdt
lwong dao tao

Bude 1. Mo héa cdc bién vao: Bude dau tién 1a
xac dinh muc d9 cac tham s6 dau vao thudc vé nhau
cua tap mo thich hgp thong qua ham lién thugc.

Buée 2. Ap dung phép mo héa: Sau khi céc
yéu t6 dau vao da dugc mo hoa, ban biét mirc do
ma mdi phin cua cac tién dé phu hop cho timg quy
tdc. Néu tién dé cua quy tdc c6 nhiéu hon mat, thi
cac phép mo duge ap dung dé co6 duoc mot sé két
qua cua cac tién dé cho quy tic d6. S6 nay sau do
dugc ap dung cho cac ham dau ra. Pau vao cho céac
phép mo 1a hai hodc nhiéu gia tri thanh vién tur
phép mo hoa bién dau vao. Pau ra 1a mot gia tri
thuc duy nhat.

Budc 3. Ap dung toan tir lién hé: Trudce khi ap
dung phuong phap dé xuat, ban phai xac dinh trong
luong ctia quy tac. Moi quy tic c6 mot trong lugng
(mdt sb gitra 0 va 1), duoc ap dung cho cac sé dugc
dua ra boi céc tién dé. Theo thoi gian, ban co thé
mudn cdn mot quy tic twong ddi khac bang cach
thay doi gia tri trong lugng cta nd dén mot gia tri
nao d6 khac 1.

Bu6e 4. Tong hop tdt ca cdc dau ra: Boi vi cac
quyét dinh duya trén co s thir nghiém cia cac quy
tac trong mot FIS, cac quy tic phai dugc két hop
trong mot sd phuong thire dé dua ra quyét dinh.
Tong hop 14 qua trinh ma cac tap mo biéu thi cac két

qua dau ra cua timg quy tic duoc két hop thanh mot
tap mo duy nhat. Tong hop chi dién ra mot 1an cho

mdi bién dau ra, ngay trudc budc thir tu, hodc budc
giai mo cubi cung. Cac dau vao ciia qua trinh tong
hop 1a danh sach cac ham chire nang dau ra rat ngén
tra lai boi qua trinh lién quan cho timg quy tic. Cac
déu ra ctia qué trinh tong hop 1a mot tdp md cho mdi
bién dau ra.

3.4 Goi chuong trinh va khai bao di liéu

Dé chuong trinh danh gia CLDT bat dau thuc
hién, tai cira sb 1énh ciia Matlab ban can g0 lénh
fuzzy, khi d6 trén man hinh s€ hién thi mot ctra )
FIS editor (hinh 3.6).

- Tperqeionforhds v X
arsupeEzzzfMuszern-v-A-
T
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Hinh 3.6. Cira s6 FIS Editor - chatluongdt.

Ban mudn thay d6i tén bién dé phan anh nhiing
chi dinh:

1) Chon Edit > Add variable > Input.

2) Nhép vao inputl hop mau vang. Hop nay
dugc danh ddu véi mot dudng vién mau do.

3) Sira tén trudng tir inputl thanh dhv, va nhan
Enter.

4) Nhép input2 hop mau vang. Hop nay duoc
danh du véi mot duong vién mau do.
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5) Stra tén tir input2 trudng thanh dgv, va nhin
Enter.

6) Nhép vao outputl hop mau xanh.
7) Chinh stra truong tén tur outputl thanh clgd,

va nhén Enter.

8) Chon File>Export>Workspace.

9) Nhap tén bién chatluongdt va nhap OK.

Nhu vdy ban di c6 dugc mot ham danh gia kién
thirc sinh vién véi hai bién dau vao la diém hoc vién
(dhv) va diém gido vién (dgv) v6i mot bién ra 1a chit
luong giang day (clgd).

Khai bao ludt

[ Rule Editor: Chathionggd
[File Edt View Optons

[

(18w i o) o (dig i yeu) Bhen (cigd i kem) (1)

(v i trunglin) and (dgv s yeu]) then (cigd is kem) (1)

(i i trunghinh) and (dgw is trung binh) then (cigd is trungbirh) (1)
vy i Tkha and (Sgv i trung bih) Shen (cigd is tiha) (1)

vy i fbkha)) and {dgv s vuat xac) hen (cigd i kha) (1)

dive 15 4] and (sgv 5 frung Dink) then (cigd ks tikha) (1)

dhv i bha) and (dgv s nual xac) ihen (cigd i bha) (1)

dive i i) and (dgw is trung bink) then (clgd is kha) (1)

3
1
S
il

xaaxxaxs

&

i
A vio =

Lénh két néi
cic bifn vio 4

iy o e e S
Hinh 3.7. Cira s6 Rule Editer.

Viée xay dung cac quy tic st dung giao dién
Rule Editor dd hoa 13 kha tu nhién (hinh 3.7). Dya
trén su mo ta cua cac diu vao va cac bién dau ra
duoc dinh nghia voi Editor FIS, BTV Rule cho phép
ban xay dung cic bao céo quy tic tu dong.

Cot dau tién trong ciu trac ndy tuong tmg véi
céc bién dau vao.

Cot thtr hai trong (mg v6i cac bién dau ra.

Cot thir ba hién thi trong luong 4p dung cho
ting quy tic.

Cot thir tur 12 viét tit cho biét xem déy 1a quy tic
OR (2) hay quy tic AND (1).

Cac con s0 trong hai cft dau tién de cap dén so

chi s ctia ham thanh vién. Thong dich ngdn ngit cua
quy tic 1 1a: “Néu dau vao 1 1a MF1 (ham lién thudc
két hop véi dau vao 1), hodc néu déu vao 2 1a MF1,
thi dau ra 1 s& 1a MF1 (ham lién thudc thir nhat két
hop v6i dau ra 1) voi trong s6 17.

Chay chwong trinh va xem két qua

] oscumen - o wort
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Hinh 3.8. Dé thi két qui moé phéng

a) Rule Viewer cho biéu do cac chi so;
b) Surface Viewer cho biéu do ba chiéu.

bé goi chuong trinh, ban can nhap I[¢énh:
>>fuzzy chatluonggd

bé xem két qua, ban vao view, ¢ day co hai
ctra s6 hién thi két qua 1a Rule Viewer va Surface
Viewer (hinh 3.8). Két qua 4p dung véi diém trung
binh hoc vién 12 6,5 va diém gido vién la 7,0 chit
luong giang day dugc danh gia & mtc 62,7 %. Viéc
danh gia kién thirc hoan toan dua trén cac quy luat
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da thiét 1ap, cho phép loai bo cac nhan t6 chu quan
va nhan td bat dinh, nhu vay su danh gia s€ chinh
xac va tin cay.

4.KET LUAN

1. Danh gi4 chét lwong dao tao c6 y nghia to 16n
d6i v6i qua trinh giang day nham nang cao hiéu qua
dao tao, nang cao su canh tranh, thu hut dau vao. ..
cua cac truong hoc.

2. Qué trinh ddo tao phu thudc vao rat nhidu yéu
t6, vi vay viéc danh gia chinh xac chit luong 1 van
dé khong hé don gian.

HOI NGHI KHOA HOC

3. Pé danh gia chét lugng dao tao mot cach
chinh xac va tin cay, can dua trén cac thong tin tu
phia nguoi day va tir phia nguoi hoc, ddng thoi can
ap dung cac phuong tié€n danh gia hién dai.

4. Phuong phap danh gia chat luong dao
tao dua trén co sé ap dung hdp cong cu fuzzy
logic trong mdi truong MATLAB véi cac cac
ludng thong tin tir phia ngudi hoc va tir phia
nguoi day la phuong phéap hién dai cho phép
cac co sé dao tao nang cao hi¢u qua trong qua
trinh dao tao va hi¢u chinh kip thoi nhiing
khiém khuyét tiém an. <

SUMARY

The accuracy and reliability of the assessment of the quality of education depends on
many factors. There is no single indicator of the quality of training, due to lack of a clear
indication of measurable factors affect, lack of confidence and precision etc... In order to
assess the quality of training, should be based on the information not only from teachers,
but need to combine information from learners and application of modern means of
assessment to process information. This article presents a method of assessing the quality
of training based on the application of fuzzy logic toolbox in MATLAB environment
with the flow of information from the students and from teachers. Results of specific
applications showe that proposed method precision and high reliability.

Keywords: Assessment, knowledge, quality, education, training, fuzzy logic.
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Nghién ctiu timg dung ngon ngir

|ap trinh visual basic for application (VBA)
trong Excel dée tu dong hoa quan ly

vat tu doanh nghiép

>

TOM TAT

Khi sit dung phdn mém bdng tinh dién td Excel, thi it khi phdi st dung téi ngén ngt ldp
trinh, vi da sé cdc bai todn déu dugc Excel gidi quyét bang cdc céng cu sdan cé. Tuy nhién,
c6 khong it bai todn khi xu Iy bdng cdc céng cu sdn c6 cua Excel thi vdn dé tré nén phuc
tap va kho gidi quyét (bai todn qudn ly vdt tu hay badi todn ké todn chdng han). Chinh vi
vdy, phdn mém bdng tinh dién td Excel dd bé sung thém mét cong cu, dé la ngén ngir
Visual Basic for Application (VBA). VBA trong Excel la c6ng cu hé trg cho nguéi dung
gidi quyeét cdc badi todn ma bdn thdn Excel khéng cé6 sdn céng cu. Thé gi6i dd va dang ting
dung rong rdi va co hiéu qud VBA vao moi linh vuc ddc biét la trong qudn ly kinh té. O
Viét Nam, VBA cting rdt dugc quan tam, nhung con han ché, ddc biét cdc nghién ctiu ing
dung VBA trong cdc phién bdn méi (Excel 2010, Excel 2013) vao céng tdc qudn ly kinh té
rdt it. N6i dung bai viét nay, dé cdp téng quan vé Visual Basic for Application (VBA) va
viéc ing dung VBA dé tu déng héa qudn ly vt tu cia doanh nghiép.

Tir khéa: Quadn ly vt tu, Form, Private Sub, VBA

vugt qua gidi han Excel.

1. TONG QUAN VE VISUAL BASIC FOR
APPLICATION (VBA)

Nguyén Khic Duy (2013) cho rang trudc thuc
té cong viéc doi hoi ngay cang cao ddi véi nhirng

VBA 1a ngdn ngir 1ap trinh gan giii, d& hoc vi ¢6
nén tang tir ngon ngit 1ap trinh Visual Basic. Nhiéu
truong dai hoc trén thé giéi da dua VBA vio giang

ngudi sir dung Excel, thi nhitng cong cu dé dang st~ day. Céc nudc trén Thé gidi da va dang tng dung

dung va co san trong Excel khong du dap ung nhu
cAu. Va VBA tré nén rat can thiét dé hd tro moi
ngudi d& dang tiy bién va giai quyét nhiing van dé

rong rai va c¢o hi€u qua VBA, c6 nhiéu cong trinh
nghién ciru, sach va bai viét vé ngdn ngit lap trinh
VBA trong EXCEL.

* Pai hoc Cong nghé bong A.
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VBA ¢6 hai trng dung co ban la Macro (thu tuc)
va Function (ham ty tao).

Macro dugc tao ra dé phﬁn mém bang tinh dién
tor Excel ty dong thyc hién mot cong viéc nao do
trong Excel hoac bén ngoai (Word, PowerPoint,...).
Céc cau 1énh trong Macro dugc xay dung bang céac
1énh thudc ngdn ngir 1ap trinh Visual Basic dé thuc
hién cac cong viéc mang tinh ldp di lap lai hodc
nham tang tdc do nhép, xu ly sb liéu.

Function (ham ty tao) 1a ham do nguoi st dung
tu tao nén trong VBA dé giai quyét mot nhiém vu
hay mot cong viéc dac thu nao do, cach st dung
ciing gidng nhu cac ham sin c6 cua Excel. Ching ta
goi nhitng ham d6 la ham ty tao hay ham ty lap.

La ngdn ngir 1ap trinh tng dung trong moi
truong Ofice nén VBA tan dung duoc phﬁn nén
1a bang tinh Excel. Do d6, khong can phai thiét
ké hay phai giao dién tir ddu nhu cac ngdn ngir
lap trinh khac. Do dugc tich hop sian bén trong
cho nén khi cai cai Office, VBA sé& duogc cai kém
theo. P6 1a nhitng uu diém cua VBA. Ngoai
nhiing uu diém thi VBA con ¢6 mdt sd nhuoc
diém sau: tinh bao mat khong cao, khong bién
dich thanh tép tin chuong trinh dé hoat dong doc
1ap ma bat budc phai mé trong Excel (Phan Ty
Hudng, 2014).

O Viét Nam, VBA cling rat duoc quan tam, dac
biét 1a nhirng nguoi lam viéc trong linh vuc Tai
chinh, K& toan, Kinh té, Pia chét, Khai thac mo, Xay
dung, Giao thong, Thuy loi,... Cac dé tai chu yéu
moi tép trung hudng din sir dung va phd bién kién
thirc vé 1ap trinh VBA, con viéc nghién ctru tng
dung VBA trong cac phién ban méi (EXCEL 2010,
Excel 2013) vao cong tac quan 1y kinh té thi hét sirc
rat han ché.

C6 thé néi, VBA 1a mot cong cu duge dung dé
phat trién chuong trinh Gmg dung trong Excel va rat
nhiéu viéc khac. Nhung, du st dung VBA véi muc
dich nao di nixa, thi déu c6 mot diém chung la nham

HOI NGHI KHOA HOC

tu dong hoa giai quyét mot bai toan hay mot nhiém
vu dac thu nao do.

2.QUAN LY VAT TU TREN CO SO VBA
TRONG EXCEL 2010

2.1 Tao lap cac tab lénh trén thanh céng cu
Ribbon cua Excel 2010

Dé t dong hoéa quan 1y vat tu trén co sé ing
dung VBA, trudc tién can thiét 1ap tab 1énh (thé 1énh)
“Quan ly vat tu”, vdi cac nhom 1énh sau: nhap dir
liéu, in chi tiét va in tong hop.

Tao 1ap cac nhom Iénh trén, dugc tién hanh
nhu sau:

- Khoi dong Excel Excel 2010 (mo mot tép
bang tinh moi)

- Thiét lap tab Developer ( néu chua thay né trén
thanh cong cu):

- Click tab File, chon Excel options, click
Customize Ribbon, danh diu kiém vao muc
Developer trong Main tab, Click Reset va chon ntit
day OK.

- Click tab File, chon Excel options, click
Customize Ribbon, chon New tab (bén phia
Main tabs)

- Bdi tén New tab thanh “Quan 1y vat tu”

- Doi tén New group thanh “Nhép dit liéu”

- Chon tiép New group, dbi tén thanh “In
chi tiét”

- Chon tiép New group, d6i tén thanh “In
téng hop”

- Chon Reset va chon nut day OK

- bt tén cho tép bang tinh trén 1a Qlvtu.xltm
(t€p nay s€ luu ludn ca cac Macro, cac ham, cac
Form..., s€ dugc tao lap).

Ttr gio tro di, moi khi khai dong Excel, tab 1énh
“Quan ly vat tu” s¢€ xuét hién trén thanh cong cy
Ribbon.

O

CO SO PAO TAO VA THU'C HANH TAI HA NOI: TOA NHA POLYCO 99

Dia chi: Duong Tran Hitu Duc, Q. Nam Tur Liém, Ha Noi = Tel: 0246 262 7798 = Website: www.eaut.edu.vn



TRUGNG DAI HOC CONG NGHE DONG A

EAST ASIA UNIVERSITY OF TECHNOLOGY

2.2 T8 chiic dit lieu dé tu déng héa quan ly
vat tu

Trong phan nay tic gia chi trinh bay cach to
chuc dir li¢u lién quan téi viée in chi tiét mot vat tu
va in chi tiét mot khach hang. Tiéu dé cac bang, cac
cdt cua cac bang (tr bang 1 dén bang 7), duoc tao lap
dwya theo miu cic bang biéu trong Chuong 11
(Hoang Hong, 2004). Viéc t6 chirc dit lidu dé tu dong
hoa in chi tiét mot vat tw va in chi tiét mot khach
hang, dugc thuc hién nhu sau:

Mo tép Qlvtu.xltm

O sheet17 (c6 thé & mot Sheet khac trong tép
Qlvtu.xltm) luu trir bang 1

Danh muc nhap xuét vat tu: Sheetl8 luu trix
bang 2

Danh muc vat tu tdn: Sheet19 luu trit bang 3

Chi tiét mot vat tu: Sheet20 s& duoc dung dé
Iuu trit bang 7 (bang chira thong tin dau ra), bang
nay duoc tao 1ap dua trén: Bang 1; Bang 2; Bang 3;
Bang 4 (cic bang chtra thong tin dau vao) va Form
“IN CHI TIET VT”. Sheet21 dugc ding dé luu trit
bang 4

Danh muc vt tu: Sheet22 dugc ding dé luu trit
bang 5

Danh muc khach hang: Sheets23 Iuu bang 6

Béang mau “Chi tiét mot khach hang”: Sheets24
luru két qua xtr 1y 1a bang “Chi tiét mot khach hang”.

3.TAO LAP CAC CHUONG TRINH
QUANLY VAT TU

3.1 Cac budc tao lap chuong trinh in chi tiét
mot vat tu

Budc 1. Tao bang miu “CHI TIET MOT VAT
TU” tai Sheet19

Budce 2. Bdm Alt+F11 dé vao VBE, tién hanh
tao Form “IN CHI TIET MOT VAT TU”

Buéc 3. Viét Code cho cac nat 1énh

CommandButton:

Nhay dap chudt tai nit 1énh “Huay” va viét 1énh
Unload Me vao  gitta  Private  Sub
CommandButton2 Click() va End Sub :

Private Sub CommandButton2 Click()
Unload Me
End Sub

Poéng man hinh soan thao Code cho nut 1&€nh
“Huy”, quay lai man hinh ¢6 Form “CHI TIET MOT
VAT TU”, nhay dtp chudt tai nat 1énh “Chép nhan”,
viét doan ma lénh sau:

Private Sub CommandButtonl Click()
Dim [, K, T As Integer

Dim TDKSL, TDKTIEN As Long
Dim Dvitinh, Tenvt As String

Loop
End Sub

Budc 4. Tré vé Sheetl7, tao mot Button véi
chirc nang goi Form “IN CHI TIET VT”, cach lam
nhu sau:

Chon tab Developer ->Insert ->Button (Form
control)

Khi xuét hién hop thoai Assingn Macro

Nhap tén cho Macrovao khung Macro Name:
Nhép inchitietlvt

Sau d6 chon muc New (bén phai hop thoai) va
viét lénh:

Invattuct.Show
Trong do:
Invattuct 14 tén ctia Form “IN CHI TIET VT”

Thudc tinh Show la dé hién Form “IN CHI
TIET VT” Ién
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Budc 5. Bua nit 1énh vira tao vao tab 1énh “In
chi tiét vat tu”, dugc thyc hién nhu sau:

Tré vé bang tinh Excel

Click tab File, chon Excel options, click
Customize Ribbon, chon Macros duédi muc Choose
commands from, sau d6 chon macro vira tao & trén
(chon inchitiet1vt)

Chon tab “Quan 1y vat tu” bén phia Main tabs

Nhay chudt tai “In chi tiét mot vat tu”

Chon Add

Nhay chuot tai Reset va chon nit déy OK.

Budc 6. Ghi lai tép tin véi tén cli Qlvtu.xltm
(khong duoc thay dbi tén tép va kiéu tép).

Budc 7. In bang 7. Budc nay thuc hién: Nhay
chudt tai biéu tuong “In chi tiét mot vat tu” trong tab
1énh “In chi tiét”, khi Form “ IN CHI TIET VT”
xuét hién, nhdp ma vat tu canin (vidu, nhép TLOS),
sau d6 nhay chudt tai nut Chép nhan” dé in bang
7 (Chi tiét mot vat tu), mudn thoat khoi viée in chi
tiét mot vat tw, nhin nat “Huy”.

3.2 Cac budc tao lap chuong trinh in chi tiét
mot khach hang

Budc 1.Tai Sheet23 tao bang 6 (bang mau “CHI
TIET MOT KHACH HANG”)

Budc 2. Tao Form “IN CHI TIET KHACH
HANG” (tuong tu tao Form “IN CHI TIET VT”)

Budc 3. Viét ma 1énh cho cac nat 1énh sau:
Nut” Chap nhan”:
Private Sub CommandButtonl Click()

HOI NGHI KHOA HOC |

Dim I, K, T As Integer
Dim Tenkh As String

Nut “Huy”:

Private Sub CommandButton2 Click()
Unload Me

End Sub

Buéc 4. Tré vé Sheetl7,tao mot Button véi
chire ning goi Form “IN CHI TIET MOT KHACH
HANG?”, cach lam twong tu nhu tao Button dé goi
Form “IN CHI TIET VT”

Budc 5. Bua nuat 1énh vira tao vao tab 1énh “In
chi tiét”, thuc hién twong tu nhu Budc 5 trong muc
3.1 6 trén

Budc 6. Ghi lai tép tin voi tén cii 1a Qlvtu.xltm

Budc 7. In bang “IN CHI TIET MOT KHACH
HANG”, twong tu nhu in bang 7.

Bang cach to chuc dir lidu va tao 1ap chuong
trinh nhu trén, chung ta s& giai quyét tron ven toan
bd bai todn quan ly vat tu ciia doanh nghi¢p. Va mot
diéu quan trong hon nira, la ching ta, co thé su dung
phuong phap nay dé xay dung mot cach thuan loi
phan mém ké toan may va cac phan mém quan ly
khac cho cac doanh nghiép vira, nhé va siéu nho.
Nhiing van dé nay, néu co diéu kién tac gia xin dugc
trinh bay & cac bai viét khac. <
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Quan niém vé nang luc quan tri
va vai tro cua viéc nang cao nang luc
cac nha quan tri doanh nghiép Viét Nam

>

Trong cuén sdch "Hudng dén mét chién luc mdéi ciia Cong nghiép Viét Nam" Herman
Muegge - Nha kinh té - Truéng doan chuyén gia nghién cttu céng nghiép Viét Nam cua
Té6 chic - Phdt trién Cong nghiép Lién hop quéc (UNIDO) dua ra ludn diém: “Hé théng sdn
xudt quéc té dang trdi qua su phdt trién c6ng nghé manh mé, sdu sdc qua dé cdc mé hinh
va cdc co cdu sdn xudt kinh doanh cé tinh canh tranh dang thay déi nhanh chéng. Trén
pham vi réng Ién, stic canh tranh trong tuong lai cia quéc gia dudc quyét dinh chu yéu
bdi ndng luc déi méi”. Theo tdc gid, néi dung cia Ndng luc déi méi bao gém:

- T6 chidc va nguén nhdn luc trong linh vuc khoa hoc va céng nghé.

- Té chtic, qudn ly ndng luc.

- Gidi quyét viéc ndng cao ndng luc va hiéu sudt

hu vy c6 thé cho thiy “Nang luc” ctia

cd nhdn, cla té chirc va cia hé thong

¢6 vai tro quyét dinh trong su ton tai va

canh tranh ctia mdi doanh nghiép hay
mdi qudc gia. Pidu nay la dong nhat véi y kién cua
cac nha lanh dao Viét Nam qua viéc C6 Tha tuong
Phan Vian Khai tra 16i phong van Bao Dién dan
Doanh nghiép vé viéc cac doanh nghiép phai lam gi
va Chinh phu s& hd tro nhu thé nao dé cic doanh
nghiép nang cao duoc stic canh tranh: “Céc doanh
nghiép can kién toan va ting cudng ning luc nghién
ctru phét trién cung véi viée ting cuong ning luc tiép
thi. Doanh nghiép thuong kéu thiéu vdn, nhung cai
khé hon ca ngudn von chinh 1a ning lyc cua doanh
nghiép trong viéc dura ra cac phuong an san xuat kinh

doanh c6 hi¢u qua, cac du an kha thi va nang lyc td
chtrc thuc hién cic phuong an d6" (Bdo Dién dan
Doanh nghiép, s6 Xudn Ky Mo, trg3). Stc canh
tranh ctia doanh nghiép Viét Nam la mot van dé cdt
131, séng con cua doanh nghiép. Cac y kién nay dugc
khai quat & mot s6 van dé sau: Kién toan va ting ning
lyc nghién ctru; nang lyc tiép thi; ning lyc xay dung
phuong 4n san xuat - kinh doanh ¢é hiéu qué; ning
luc t6 chtre va thuc hién phuong an.

Qua y kién ctia chuyén gia va cac nha lanh dao
Viét Nam da dat pham tru nang luc trong trang thai
gén vOi con nguoi, t chtrc va hé théng, “Nang luc”
& day mang y nghia ctia “Nang lyc d6i méi”. Vay
ning lyc dugc hiéu nhu thé nao? Ching ta cing
xem xét cach giai thich thuat ngit nay. Theo Tir dién
Viét - Viét - NXB Khoa hoc X& hoi, nam 1994,

* Pai hoc Cong nghé bong A.
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"Nang luc" duoc giai thich la: “Kha nang hoac tac
dung ciia vat chat va nhiing vat dang chuyén dong
c6 thé gay ra mot hiéu qua” va "Kha ning" (Ability)
duoc hiéu 1a: “Tinh chit cua ngudi c6 nhimng diéu
kién ty nhién hoac do rén luyén, hoc tap hay kinh
nghiém tao ra dé lam duoc hodc lam tdt viée gi”.
Trong pham tru hoat dong quan tri doanh nghiép,
chung t6i mong mudn tim kiém ban chat cta thuat
ngit Nang liwc quan tri nham gdp phan 1am rd thém
ndi ham cia van deé.

1. QUAN NIEM VE NANG LUC VA
NANG LUC QUAN TRI DOANH NGHIEP

Qua viéc xem xét cach giai thich nhu trén chiing
ta c6 thé thay gitta nang luc (Capability), stc
(Power), kha mnang (A4bility) va hi€u qua
(Effectiveness) c6 mdi quan hé chit ch& v6i nhau.
Néu xét & pham vi con ngudi thi cic pham tri nay
phan anh déc tinh hoat dong hiru ich cua nguoi lao
dong nham dat muc dich t6t nhat duoc dat ra trong
doi sdng kinh té - xa hoi. Tir d6 c6 thé thiy ning luc
hoat dong cuia con nguoi dugc hinh thanh tir cac ndi
dung: Thir nhét, 13 do diéu kién ty nhién; Thir hai, 1a
do rén luyén hoc tap; Va thur ba, 1a do kinh nghiém.

Trong ba ndi dung tao nén nang luc hoat dong
cua con nguoi thi ndi dung do rén luyén, hoc tap va
do kinh nghiém bi anh hudng truc tiép tir cha quan
ctia mdi con ngudi, con ndi dung didu kién ty nhién
mang tinh khach quan do di truyén va méi truong
nhiéu hon. Tl viéc dat van d& va phan tich vé ning
luc hoat dong ctia con nguoi trén, giup chiing ta lam
0 hon quan niém vé nang luyc hoat ddng cua cac nha
quan tri doanh nghiép. Vi vay, nang luc hoat dong
cua cac nha quan tri trong doanh nghiép la viéc st
dung cac chic nang quan 1y tac dong vao nguoi
thira hanh nham dat muyc tiéu cua to chiic. Tir cach
dat van dé, cach giai thich ciing nhu ndi dung va
mbi quan hé giita cac pham tro “Ning luc”, “Kha

nang”, “Hiéu qua” va “Suc” chung ta c6 the rut ra
quan ni€m ve sy hinh thanh nang lyc hoat dong cua

nha quan tri nhu sau:
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Nang lyc hoat dong cia nha quan tri doanh
nghiép 1a kha nang ty nhién hodc diéu kién cta nha
quan tri trong viéc st dung cac chuc nang quan ly
cua doanh nghi¢p mot cach co6 hi€u qua.

Theo quan ni¢m nay nang luc hoat ddng cia nha
quan tri dugc hiéu va can thiét phai 1am rd trén mot
s6 van d& sau: Kha nang ty nhién (Natural ability),
kha ning diéu kién (Conditioned ability), huéng dén
hoat dong c6 hiéu qua (Effective activity).

Kha nang tu nhién: Kha nang tu nhién cua nha
quan tri n6i riéng cling nhu kha nang cua con ngudi
n6i chung phan anh dic tinh dic biét trong mdi con
nguoi, kha nang nay dugc xa hdi thura nhan va tran
trong, suy ton va trong nhiéu truong hop trd nén
sting bai. Kha ning nay xuat hién & con ngudi chira
trong n6 yéu t6 di truyén, yéu t6 nay lai bi anh huong
boi “Noi gidng” va su phan bo khong dong déu cua
diéu kién ty nhién, sy xuit hién cta “Than déng” va
“Thién tai” 13 hién hitu trong tat ca cac qudc gia va
trong nhiéu linh vuc.

Trong linh vuc khoa hoc quan ly va kinh doanh,
kha nang ty nhién ctia con ngudi 1a kho c6 thé xéc
dinh, song lai dugc thira nhan, boi hoat ddng dac thu
ctia nghé nghiép va do cach thirc tac dong cua ca
nhan dén t6 chie. Vi vay két qua cta hoat dong phai
dugc té chic va xa hoi thira nhan. Mat khac kha
ning tu nhién (hay kha ning bdm sinh) trong kinh
doanh 12 kho ¢6 thé dinh luong hay tach bach duoc
trong cac kha nang hién c6 ctia con nguoi. Khi xem
x¢ét kha nang nay cta cac nha quan tri doanh nghiép
nguoi ta thudng gan no vai “nghé thuat” ctia quan 1y,
coi n6 nhu mot kha ning bam sinh cua ddi tuong
xem xét. Vi theo céc tac gia thi “ngh¢ thuat” trong
quan 1y ngoai yéu t6 chi phdi cua rén luyén va hoc
tap, con bi anh hudng rit co ban bai cac phdm chat
mang yéu t6 bam sinh cta con ngudi d6 1a tinh cach,
hanh vi tmg xir cia m&i ca nhéan trong to chirc va xa
hoi khong qua kinh nghiém va dao tao. Tinh cach
nay dugc chi ra la: tinh trung thuc, tinh phan doan,
tinh mém déo, tinh linh hoat... D6 1a cc thudc tinh
phan anh “Ca tinh sinh 1y”” ciia mdi con ngudi. Piéu
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nay la phu hop véi y kién cua cac nha khoa hoc cho
rang loai nguoi ¢ bay kha nang tri lyc “Troi phi”,
do la: kha nang vé 4m nhac, kha nang tri lyc van
dong than thé, kha ning vé logic toan hoc, kha ning
vé ngdn ngit, kha ning vé tri luc cam thu khong gian,
kha nang tri lyc vé giao té va kha ning tri luc noi tai
clia ca nhan. Trong d6 c6 mot s6 kha ning néu co
trong cac nha quan tri doanh nghiép 1a diéu rat qui
(Nguyén Kim Dinh, quadn Iy chdt lwong trong doanh
nghiép theo TCVN 9000).

Mot van d& nay sinh dit ra cho cac to chic,
doanh nghiép va xa hoi 1a liéu co thé tao duoc hay
cai tao duogc kha nang ty nhién cia con ngudi hay
khong? Pay la mot cau hoi 16n cho xa hoi loai nguoi,
va da gay ra khong it tranh luan va sy hoai nghi.
Song, mot thyc té khach quan ciing da cho thay
khong it cac qudc gia, cac nha khoa hoc di dua ra
cac chién luge hay y tuong vé viée tao ra cho mdi
qudc gia minh hay t6 chirc cia minh nhitng thé hé
moi c6 nhimg pham chit mang tinh wu viét, & Viét
Nam viéc nang cao kha nang ty nhién ctia con nguoi
cling da tr¢ thanh mot trong nhitng ndi dung cua
chién luoc phat trién ngudn nhan luc, nhung khac
cac qudc gia khac ¢ chd viée ning cao tri luc cia
chung ta dya trén nén tang dao dtrc, van hoa va 16i
song cua dan toc.

Hién nay mot van dé dang dat ra cho viéc nang
cao nang lyc quan tri cua cac nha quan tri doanh
nghi¢p Viét Nam, su can thiét 1a phai tim kiém
nhitng gidi phap dé c6 thé chon lua, tuyén chon
nhitng ngudi ¢6 yéu té cia kha niang ty nhién ¢
nhitng cwong vi quan tri tuong rng.

Kha niang diéu kién: Kha ning nay cta con
nguoi 1a dugc hinh thanh qua su rén luyén, kinh
nghiém ciling nhu qua dao tao, dao tao lai va boi
dudng. Kha nang nay anh huong bdi chu quan cia
con nguoi va tac dong ctia moi truong. Chinh no,
nang cao chat luong tiém ning cua con ngudi, lam
cho ngudi lao dong 1am viée c6 nang sudt hon, 1a bicu
hién ctia vai trd quyét dinh cua yéu t6 lao dong trong
su phat trién kinh té - xa hoi ciia mdi qudc gia. Khi
xem xét diéu kién (vai tro giado duc va dao tao), cac

tac gia cia cudn “Kinh té hoc cia sw phat trién” da
chi & “Chét luong lao dong c6 thé duoc ning cao
nho gido duc tré em 1an ngudi 16n, nho sirc khoé tot
va sy nudi dudng ddi vai tré em va nguoi lao dong,
nhd viéc chuyén nhimg ngudi lao dong sang vi tri ¢6
didu kién lao dong tot hon va nho giam su sinh dé”.

Chinh gido duc va dao tao dudi nhitng hinh thurc
khac nhau duoc coi la: “Mot dang quan trong nhét
clia sy phat trién tiém ning ctia con ngudi theo nhiéu
nghia khac nhau”. Trong su phat trién cua cic doanh
nghiép trong nén kinh té thi truong ¢ Viét Nam, lao
dong noi chung cling nhu hoat dong cua cac nha
quan tri noi riéng, kinh nghi€m va sy rén luyén trong
linh vuc hoat dong san xuét kinh doanh 12 mot t&
chét tdt tao diéu kién thanh cong. Song, do sy doi
hoi ciia nén kinh té, ho khong thé dap tmg duoc néu
khong duoc dao tao va bdi dudng tt vé kién thirc
n6i chung ciing nhu kién thirc kinh té, kién thirc quan
1y, kién thie phap luat, va kién thire vé quan hé kinh
té qudc té... Boi theo dénh gia chung hién nay cho
thdy ngay cang boc 16 rd su bat cap rat 1on giita kha
nang va nhu cau phat trién doi ngll can bd quan tri
doanh nghiép.

Theo s6 liéu déng trong tap chi “Thj truong lao
dong” s6 2/1998 c6 thé thay rd van dé nay: vé trinh
dd chuyén mon k¥ thuat chi c6 52% cac nha doanh
nghiép c6 trinh d6 cao déng, dai hoc tro 1én, 12,2%
c6 trinh d6 trung hoc chuyén nghiép, 6,4% cd trinh
dd cong nhan ky thuat, 19,8% chua qua dao tao
(khong c6 trinh do chuyén mon k¥ thuat), tinh riéng
khu vuc ndng thon ti 1€ nay 1a 18,7%, 16,3%, 9,5%
va 55,5%.

Khi xem xét sy hinh thanh kha nang nay cua
con ngudi, van dé nghién ctu tic dong cua moi
truong 1a vin dé can thiét. Méi truong & day co thé
dugc hiéu 1a bao gdm: méi truong ty nhién nhu
diéu kién dia ly, khi hau, dan sb, phong tuc, tap
quan... va moi trudng xa hoi nhu thé ché kinh té -
x4 hoi, co céu to chire, dong luc phat trién... Trong
su chuén doan nhitng linh vuc va nguyén nhan tac
dong dén kha ning cua con ngudi noéi chung ciing
nhu khé nang hoat dong cua cac nha quan tri doanh
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nghiép voi y nghia duoc xem xét tir didu kién moi
truong, nhiéu tac gia da cho rang moi truong soi
dong s& duogc biéu thi bang toc do dién bién nhanh
ctia né va bang nhirng thay doi dot ngdt cua cic xu
huéng, su phirc tap duoc xac dinh bang nhing sb
lwong cac nhan té ¢6 thé can thiép vao sy dién bién
ciia moi truong.

Hudng dén hoat dong c6 hiéu qua: Noi dung
nay trong nang luc hoat dong cua nha quan tri phan
anh dic trung nghé nghiép cuia hoat dong, boi trong
mdi linh vuc hoat dong khac nhau c6 nhiing muc
dich khac nhau. Trong hoat dong quan tri doanh
nghiép, hi¢u qua cao dugc coi nhu muc tiéu hudng
tdi ciia cac nha quan tri, vi trong td chtrc doanh
nghiép cac nha quan tri 1a nhimg nguoi dimg dau cac
bd phan va co6 trach nhiém diéu khién cong viéc cua
nguodi khéac, ho phai biét cach 1am cho bd phan,
nhom, to chirc cia minh hoat dong nhip nhang va
khoa hoc dat hiéu qua cao, phai thé hién duoc tinh
théng nhét giita cac loi ich va nghia vu minh dam
nhiém trong mdi quan hé giira ca nhan va t6 chirc
trong moi hoat dong san xuét kinh doanh cta doanh
nghiép. Hudng dén hoat dong cb hi€u qua, trong
hoat dong cta cc nha quan tri con phan anh su két
hop hai hoa, hay su hoa quén cué cac kha nang co
trong mdi quan hé quan tri nham dat duoc két qua
cao nhat trong cong viéc dam nhiém.

Vi vy, cb thé théy viéc xem xét nhiing quan
niém vé nang lyc hoat dong cia con nguodi nodi
chung cting nhu cia cac nha quan tri ndi riéng la
tao co sO cho viéc lam rdo mat ban chét cua cac nhan
t6 anh hudng dén hidu qua hoat dong quan 1y cua
cac nha quan tri, tir 6 tim kiém nhitng giai phap
tot cho viée nang cao nang luc hoat dong cua cac
nha quan tri kinh doanh trong xay dung va phat
trién kinh té dat nuége.

Trude khi xem xét cac phuong an can thiét, theo
chung t6i phai lam rd vai tro trong viéc nang cao
nang luc cua doi ngii nay. Viéc nhan thire ré ndi dung
nay, vé co ban c6 tinh quyét dinh dén dinh huéng
phat trién kinh té - xa hoi cia mdi doanh nghiép, mdi
t6 chirc xa hoi.

HOI NGHI KHOA Hoc | &)/
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2. VAI TRO CUA VIEC NANG CAO
NANG LUC QUAN TRI TRONG CAC
DOANH NGHIEP VIET NAM

2.1. Nang cao nang luc cia cac nha quan tri la
yéu t6 han cheé thiét hai va ting kha nang
tich luy cho doanh nghiép va xa héi

Trong qué trinh phat trién kinh té, cac nha quan
tri kinh doanh néi chung, cac nha quan tri doanh
nghiép cong nghi¢p ndi riéng da tré thanh nhiing luc
luong quan trong, quyét dinh su thanh cong hay that
bai vé kinh té khong nhitng ddi véi doanh nghiép ma
con ca xa hoi.

Khi danh gia vé nhitng nguyén nhan dan dén ton
that do chat luong kém gay ra, nhiéu nha khoa hoc
dd dua dén két luan (Nguyén Kim Dinh - Quan Iy
chat lwong trong doanh nghiép theo TCVN 9000.
Nxb Thong ké, 1998):

50% thudc vé lanh dao;

25% thudc vé giao duc va dao tao

- 25% thudc vé nhitng ngudi thuc hanh.

Két luan trén ciing phi hop v6i luan diém ciia
Adam Smith khi nghién ctru vé tich luy tu ban hay
lao dong san xuat va lao dong phi san xuit trong
cubn "Ciia cdi ciia cac dan téc". Ong cho ring,
hoang phi 1a ké thu cua dan ching va hdu qua cua
viéc quan Iy kém nhiéu khi ciing chang khéc gi tinh
hoang phi (Adam Smith - Cua cdi cua cdc dan toc-
Nxb Giao duc tr. 492).

Ngay nay, trong hoat dong kinh doanh, tinh doc
1ap ctia mdi doanh nghiép chi con 1a pham tri twong
ddi do su anh huong va phu thude 1an nhau. Vi vay,
nang luc hoat dong ctia cac nha quan tri dugc coi
nhu yéu t6 quyét dinh dén chat lugng, han ché ton
that trong canh tranh. Horol Hoonzt ciing céc tac gia
dé cho rang: “Theo su phan tich cudi cing thi hon
90% cac that bai kinh doanh 1a do su thiéu nang luc
va kinh nghiém cua cac nha quéan Iy (Harol Hoonzt-
Cyryl Odonneil-Heinz Weihrich - Nxb KHKT Ha Noi
1994- Bién dich TS Vii Thiéu ciing cdc tac gid) Mt
khéc, ciing do vi tri ctia doanh nghiép trong nén kinh
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té qudc dan, nén mdi thiét hai cuia mot doanh nghiép
khong c6 nghia la thiét hai cua ban than no, ma lién
quan dén cac doanh nghiép khéc va toan xa hoi. Do
vay, quay lai xem xét vé mdi quan hé giira pham vi
anh hudng va rui ro vai vi tri cua cac nha quan tri, ta
thiy néu ning luc cua cac nha quan trj & vi tri cang
kém, thi anh huong dén xa hoi cang 1on va nguoc
lai. Tir d6, c6 thé dua ra so dd vé mdi quan hé giira
nang luyc ctua nha quan tri (NQ), Loi ich cia doanh
nghi€p do cac nha quan tri mang lai (VQ), anh
huong thiét hai do cac nha quan tri gay ra (AQ) duoc
bién dién qua so d6 1.

+ NQ Pudng gidi han

Pudng nang luc

Puong gidi han

udng nang luc

MH:y =-ax’ + bx + ¢
1
MH :y =a —+bx
x

So' do 1: Quan hé giiva NQ, VQ va AQ

Nhiing y tuong trén diy cho thdy rd nét vé viéc
nang cao nang luc hoat dong cua cac nha quan tri la
yéu t6 han ché thiét hai cho doanh nghiép va xa hoi.

Ciing nhu vy, co thé thiy nang cao ning luc
clia cac nha quan tri 1a yéu t6 tang kha ning tich luy
cho doanh nghi€p va xa hoi.

Trong hoat dong kinh doanh, cac nha quan tri
doanh nghiép st dung nang luc cua ban than minh
két hop cac yéu td cua nguén luc san xuét, tao thanh
nhiing san phém cho doanh nghiép. Do vay, néu ho
¢6 nang lyc tot, ho s& c6 nhiéu kha niang giai quyét
va ra dugc quyét dinh toi uu trong qua trinh thuc
hién chtic nang quan ly cua minh, doanh nghiép s&
¢6 kha ning ting loi nhuan qua ban san pham cua
minh va s€ tao ra kha nang tich luy cho doanh nghiép
va mo rong hoat dong san xuét kinh doanh.

Nang cao nang lyc ciia nha quan tri con cé nghia
la nang cao thyc hanh cé nhan, thyc hanh ca nhan lai
1a ngudn gbc cua ting ning suat lao dong va ning
suét lao dong lai 1a ndi dung cua tich Iiy. Do vay,
nang cao nang luc ciia nha quan tri cling 1a tao kha
nang tich luy cho doanh nghiép va cho xa hoi.

Ngoai ra, hién nay nang luc ctia cac nha quan
tri con 1a tao cho doi ngii nay kha nang tiép nhan
khoa hoc va tién bo cong nghé tmg dung vao san
xuat kinh doanh va hon nita, ning lyc méi nay cua
ho s€ 1am nay sinh nhitng phat minh khoa hoc cong
nghé, tao ra cho doanh nghi¢p va xa hdi mot kha
ning méi cho tich luy va phat trién.

2. 2. Nang cao nang luc ciia cac nha qudn tri
g6p phan truc tié€p vao nang cao hiéu qua
cua quan ly nha nuéc

Trong hé thong kinh té, mdi doanh nghiép 1a
mot té bao. Nha nudc quan Iy nén kinh té thong qua
chtic nang quan 1y kinh té ctia minh, cac tac dong vé
chinh sach cua Nha nu6c ddi voi cac doanh nghiép
duoc ch?ip nhan hodc phan hdi 14 biéu hién cta hiéu
lyc quan 1y nha nudc.

Ning lyc cua nha quan tri duge thé hién
khong nhitng & kha niang diéu hanh, ma con ¢ ca
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kha ning nhan biét, phén tich cac chinh sach cia
Nha nuéc, dé dua ra cac sach luoc va chién luoc
kinh doanh cho doanh nghiép cua minh. Vi thé,
phan tich chinh sach 1a mot noi dung can thiét cia
hoat dong quan tri. Cac nha quan tri trong qua
trinh thuc hién cong viéc nay da lam tang tinh
hiéu luc quan ly nha nudc tir phia nguoi ap dung
chinh sach.

Mait khac, cac nha quan tri da van dung céc
chinh sach ctia Nha nudc vao trong thyc té. Su
kiém nghiém ctia cac chinh sach khi ap dung 1a diéu
kién tbt dé co nhitng phat hién vu, nhugc cua cac
chinh sach ban hanh. Nén nha quan tri c6 nang luc
tdt va muc tiéu cua ho c6 tinh dén loi ich x3 hoi, ho
s& gop phan tich cuc bo sung cho cac chinh sach do
hoan chinh, va d6 ciling 1a mat tich cuyc lam tang
hi¢u lyc quan ly.

2. 3. Nang cao nang luc gép phan bao dam su
cong bang

Trong mdi doanh nghiép, viéc bao dam cong
bang 1a ngudn lyc thuc ddy moi thanh vién trong
doanh nghiép tao thanh mot khdi théng nhét, quyét
tam huong téi muc tién cua doanh nghiép. Trong
nhitng nhan t6 dam bao su cong bang cta ngudi lao
dong trong doanh nghiép, vai tro chi dao va nang luc
hoat dong cua cac nha quan tri doanh nghiép 1a yéu
t6 trong yéu. Diéu nay duoc thé hién trén cac khia
canh sau:

Tht nhét, cac nha quan tri mudn tao nén sy gén
b6 ctuia ngudi lao dong vai doanh nghiép, ho phai co
ning lyc diéu hanh doanh nghiép khong nhing véi
tu cach cadc muyc ti€u ctia chu s¢ hiru, ma con phai
dam bao cho nguoi lao dong théy duoc loi ich ctua
ban than ho trong cac muc tiéu ay. Cac chinh sach
dai ngd khong cong bang, khong hop 1y s& din
doanh nghiép dén bat 6n dinh va khong phat trién.
Pay 1a van dé khé dbi véi doanh nghiép, dic biét la
& nhitng doanh nghiép c6 bo may quan 1y thiéu ning
luc, ho s& khé c6 kha nang danh gia diing cong hién
ctia ngudi lao dong, va duong nhién két qua nhan
dugc tir phia nguoi lao dong va sy thiéu cong bang

HOI NGHI KHOA HOC |

vé thu nhap va tinh than lao dong vi doanh nghiép bi
triét tiéu.

Thur hai, trong cac doanh nghiép cong nghiép
hién dai, nguoi lao dong khong phai thuan tuy la
nguoi lao dong gian don, ma la nhitng cong nhan k¥
thudt c6 tay nghé cao va c6 ¢ sang tao. Do vdy, cac
nha quan tri phai nang cao nang lyc cia minh, chi
c6 thé ho méi c6 thé nhan biét, tao diéu kién va
khuyén khich sang tao ca nhan. Ngoai ra, nha quan
tri con phai nim duoc ning luc cia ting ca nhan
trong ting b phan ciia minh, dé boi dudng va sap
x&p Vi tri cong tac cho nhén vién, cong nhan trong bo
phan minh phy trach. Néu cac nha quan trj thiéu
nang luc s€ khong biét, hodc ¢b tinh sép xép vi tri
cong tac cia nhan vién minh phy trach biang cam
tinh. Diéu d6 s& din dén thiét hai cho doanh nghiép
cling nhu sy chan nan cua nguoi lao dong, két qua
kho tranh khoi 13 ho s& tim kiém noi 1am viéc khac
t6t hon.

Thir ba, ngoai viéc dam bao sy cong bang cho
nguoi lao dong, nang cao nang lyc cia cac nha quan
tri con tao diéu kién dé dam bao su cong béng xa hoi.
Néu xét trén khia canh loi ich, hién tuong phé bién
1a: loi ich ctia mot doanh nghiép (khong ké doanh
nghiép cong ich) ludén mau thuan voéi loi ich xa hai.
Tim céach lam hai hoa gitta cac loi ich: lgi ich xa hoi,
loi ich c4 nhan, loi ich tap thé ludn ludn dit ra va
dugc Nha nude ung hd. Vi vay, néu cac nha quan tri
doanh nghiép thiéu hiéu biét vé luat phap, vé nghia
vu va quyén loi, s& dan dén viéc chi coi trong lgi ich
ca nhan hay loi ich tap thé cuc bo, duong nhién la
khong bao dam dugc cong bang xa hoi.

Mat khac, cac nha quan tri doanh nghi¢p thiéu
nang luc va hiéu biét vé moi truong s& chi chay theo
loi nhuan. D6 1a mot tai hoa cho xa hoi.

2.4. Nang cao nang luc cuia cac nha qudn tri
gop phan tao diéu kién dé€ tang kha nang
canh tranh va nang cao vi tri cia dan téc
trong quan hé qudéc té

Ngay nay, trong quan hé kinh té quéc té, cac
doanh nghi¢p Viét Nam khong chi hoat dong trong
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pham vi qudc gia ma con hudng hoat dong kinh
doanh ctia minh t6i thé gidi va khu vuc. Cac nha
quan tri doanh nghiép vi thé, can thiét phai co
nhitng nang lyc mdi da stic hoat dong trong moi
truong canh tranh méi va nhiing quan hé c6 tinh
quéc té.

Khi tham gia vao cac quan hé maéi nay, cac nha
quan tri phai c¢6 kién thic vé kinh t& qubc té, luat
phéap qudc té, thong 1& qudc t& va am hiéu vé con
nguoi, van hoa, chinh tri ... & cac nudc ma ho quan
hé. Do 1a diéu hién nay cac nha quan tri Viét Nam
con thiéu.

Trong quan h¢ kinh t& qudc té, ngoai viéc tim
kiém loi nhuan, cac nha quan tri (thuong la quan tri
cao cip) con phai ganh trong trach nhu 1a mot st
gia cuia ngoai giao hoa binh hiéu biét va giao luu
vin hoa giita cac dan toc. San pham do cic doanh
nghiép san xuit ra khong con gi6i han trong viéc

tiéu dung thuan tuy nita, ma né di tré thanh biéu
tuong cua dan toc. Nhirng diéu tra xa hoi hoc va
thuc té da cho thdy rang: hau hét dan cu & mot nudc
biét dén nudc khac bang su kham phyc va 4i mo qua
cac san phim hang hoa dugc trao d6i. Vi thé, ning
luc hoat dong ctia cac nha quan tri la mot thach thic
trong canh tranh kinh té va vi tri caa dan toc trén
thé gigi va khu vuec.

Tom lai, viéc phan tich va lam rd hon noi
ham cua nang luc quan tri doanh nghi¢p va vai
tro nang luc quan tri ciia cac nha quan tri doanh
nghiép cho thiy rd hon sy hinh thanh va noi dung
ctia nang lyc quan tri, cling nhu quan diém va noi
dung cua hoat dong quan tri, dé tir do tao co sé
khoa hoc cho nhitng giai phap tich cyc, nham
nang cao nang luc cua cac nha quan tri phu hgp
véi diéu kién kinh té, xa hoi ciia Viét Nam trong
giai doan hién nay.<
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Nghién ctiu dao dong khung lién keét,
tuong tac voi nen dan hoi, chiu tai
trong dong dat

>

TOM TAT

V6i su phdt trién manh mé cua nén céng nghiép hod, hién dai hod, ddt nuéc ngay cang doéi
méi . Tai cdc thanh phdé 16n dd c6 nhiéu nha cao tdng dugc xdy dung gidi quyét ché dn
é,vui choi giai tri cho céng nhdn, nhdn ddn. Dad cé nhiéu céng trinh khoa hoc céng bé
nghién cttu nha cao tdng mang lai nhiéu lgi ich kinh té xd héi. Khi tinh todn nha cao tdng
cdc nha khoa hoc, thiét ké tinh phdn khung nhiéu tdng riéng, sau dé ldy néi luc ctia chdn
c6t truyén xuéng dé tinh méng. Nhu vdy tinh hai phdn riéng ré. Trong bai bdo nay, tdc
gid dd dua vé so dé tinh hinh 8b, do d6 khung va nén lam viéc déng thoi. Tdc gid da s
dung phé phdn ting dan héi cho cdc loai nén ddt loai tir A dén E, tdc dung cua luc dong dadt
ndm ngang, ldp so do khéi, Idp chuong tring tinh cho thi du nha cao 15 tdng. Tinh tdn s6
dao dong va vé biéu dé néi luc mé men uén.

Vay, muc tiéu trong bai bdo nay: tdc gid dd nghién ctu tinh khung lién két, tuong tdc véi
mong lam viéc dong thdi chiu tdc déng cua luc dong dat.

1. DAT VAN BE

Vi su phat trién manh mé&, ddi méi cua dat
nudc, nén cong nghiép hoa va hién dai hod cang
dugc quan tam. Khu d6 thi mdéi, cac khu cong nghiép
& mot s6 thanh phé l6n cling dugc md rong, nhiéu
nha cao tdng moc 1én dé giai quyét chd an & cho
cong nhan, nhan dan. Tai Viét Nam, da c6 nhiéu
cong trinh x4y dung cao ting.

Thé gidi phat trién nha cao ting cung véi su
phat trién ctia nhan loai.

Khi hau thay doi, méi trudng & khu dong dén 6
nhiém. Thién nhién ngay cang khéc liét hon. Con . :
ngudi phai duong ddu véi tai hoa thién nhién nhu Hinh 1: Khdach san Shoraton Ha Ngi

* Pai hoc Cong nghé Bong A.

CO SO PAO TAO VA THU'C HANH TAI HA NOI: TOA NHA POLYCO ]09
Dia chi: Duong Tran Hitu Duc, Q. Nam Tur Liém, Ha Noi = Tel: 0246 262 7798 = Website: www.eaut.edu.vn



TRUGNG DAI HOC CONG NGHE DONG A

EAST ASIA UNIVERSITY OF TECHNOLOGY

. i o

~ ’ - 1 % R X

Hinh 2: Khdch san Sofhotel Ho Chi Minh

]

Hinh 3: Cdc toa nha thé gigi
néim 1993 dén nam 2005

Hinh 4: Péng dit céng trinh bi sdp vi ting 1 yéu

Hinh 5: Két ciu bi bién dang dwéi
tdi trong dong dit

Hinh 6: Céng trinh bi nghién do nén dit yéu

=h s

Hinh 7: Nut khu cong trinh bi nitt do dpng dit

dong da"it, nui Itra, 10 lut, bao té, song than.... Trong
do6 dong dat 1a mot hién tuwong gy tham hoa kinh
hoang nhét cho cac cong trinh xay dung cao tang,
gay thiét hai nguoi va cua.

Nhimng nam dau thé ky 21, trén thé gidi da xay
ra tran dong dat: An Do (2001), Apganistan (2002),
Iran (2004), Indonesia (2004), Haiti (2010), Chile
(2010), Trung Qudc (2010), Indonesia (2010) da pha
huy nhiéu cong trinh cao tang va do so.

Muc tiéu trong bai bao tac gia chi dé cap: Nghién
ctru dao dong khung nhiéu tang lién két, twong tac
v&i nén dan hoi, do tac dung tai trong dong dat:
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u(t) P(1) u(t)
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Hinh 8: M6 hinh tdi trong dit

2. GIAI QUYET VAN DE
2.1. M6 hinh tinh

Tir so d6 thyc té cong trinh cao tang, ta co thé
dua vé so d6 tinh (Hinh 8). Tuong tng 1a ba dang
dao dong co ban.

2.2. Phuong phap tinh céong trinh chiu

Tinh cong trinh do dong dét, thuc chét 1a xac
dinh lyc dong dat, 1a luc quén tinh phat sinh ra do
chuyén dong co gia toc cta cong trinh khi nén dich
chuyén co gia toc. Luc dong dat thuong duoc xéac
dinh bang hai phuong phap: Phuong phap thi nhit
tinh lyc hoc; Phuong phap thu hai dong luc hoc.

Su khac nhau gitta hai phuong phéap la: Xac
dinh cac luc dong dat; Phan chia cac luc nay trén két
céu.

2.3. biéu kién nén dat va tac déng dong dat

2.3.1. Diéu kign dit nén

Tir cac do thi gia toc, van téc (Hinh 9. Hinh 10)
va chuyén vi bién thién theo thoi gian ghi duogc tir
céc tran dong dat khac nhau ching ta thiy ring
chuyén dong ctia nén dat kha phuc a) tap va khong
déu [ 3] 6].

Viéc nghién ctru cac mat cat dia tﬁng duara s
loai nén chu yéu A, B, C, D, E [ 2] [ 3].

Pho phan tmg dan hdi cho céc loai nén dat tir A
dén E (d6 can 5%) (Hinh 12)

2.3.2. Cip dpng dit

Cin ctr vao dinh gia téc nén agR tai cac dia
phuong trong ca nudc (theo phu luc I, TCXDVN
375:2006), phan ving dong dit theo thang MSK- 64
thi thu d6 Ha Noi, thanh phé H6 Chi Minh.

2.3.3 Biéu dé dién bién co bin ciia tic dong
dong dit

X (t)dt

e

Hinh 9: M6 hinh gia toc nén téng qudt

I
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W(m/s) 4

35 19
Hinh 10: Phé gia toc ciia trin dong dit El - Cetro

V(m/s) |

030 1 R

015 1

0,20

04 08 12 16 20 24 28 1®

I I i L I

04 08 12 16 20 24 28 1®

Hinh 11: Céc phé vin téc va gia toc trung binh

S,/a,
\ -
(]

\
——
ol T B e

0 1 2 3 T(s)4

Hinh 12: Pho phdn ikng dan hoi ciia cdc logi dit
nén tir A dén E

/
/////

2.3.4. Phén tich két ciu

So db tinh két cdu cao tang chiu tai trong ngang
va ding dugc lién két voi nhau qua cac san va dam
(tAm ctng). San nha c6 thé xem la climg trong mat
phing ciia chiing thi cac khoi lugng va mé men quan
tinh ctia mdi san co thé tap trung tai trong tdm (hinh
8). M&i mot san str dung hai md hinh phang, theo hai
phuong chinh.

Phén b luc dong dat nam ngang:

Tac dong dong dat duoc xac dinh bé'mg cach dat
cac luc ngang F; vao tat ca cac tang & hai mo hinh
phang tinh theo cong thirc (1) (hinh 8)

F =F Sim;
Y smy

(1

Trong d6: F; - Iyc ngang tac dung tai tang thu i

Fy - Iyc cat do dong dat tinh theo cong thirc (2)
Fp = S4(Ty).m. 2 2

S«(T)) - tung d6 ctia pho thiét ké tai chu ki Ti;

T: - chuky dao dong co ban ctia nha do chuyén
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dong ngang theo hudng dang xét;

m - tong khdi luong cua nha ¢ trén mong

A - Hé s6 hiéu chinh, léy b?‘?mg 1,0 cho cac nahf
c6 trén 2 tang.

S - lan luot la chuyén vi cua khéi lwong m;, mj
0 dang dao dong co ban

M, m; - khéi lwong cua cac tang, nhung tinh cho
mdi tang i,j

2.3.5. Té hop tii trong

T6 hop tai trong gdm cac tai trong thuong
xuyén, tai trong tam thoi (hoat tai) va tai trong dong
dat theo TCXDVN.375-2006 [3] [4]

- T4 hop tai trong dong dét c6 hai tai trong tam
thoi tré 1én thi gia tri tai trong dong dat 1ay khong
giam, gid tri tam thoi nhan voi hé s6 0,8;

Ghi chu: Trong t6 hop tai trong dong dét co tai
trong dong dat khong ké dén tai trong gi6 (Bang 1)

2.3.6. Dt bai todn

Xét mé hinh ¢6 nhiéu bac tu do nhu trén (hinh
8), ma & d6 bac t do vé chuyén vi niit ¢6 thé 1a tuy
¥, ngoai khéi lugng phan b trén hé tai cac diém nut,
trong truong hop téng quat.

Ky hiéu {Xg(t)} 1a véc to chira cac thanh phan
chuyén vi ctia nén: gdm 6 phan tir trong khong gian
ba chibu, 3 phan tir trong khong gian hai chiéu
(chuyén dong trong mit phang),

Khi nén chuyén dong do dong dat, trén hé c6 ngoai
luc tac dung dong dat [P(t)]; phuong trinh vi phan dong
cua hé hiru han bac ty do c6 dang nhu sau [1]

(MUK} + [CHX} + K1} = [PO] 5
Trong d6: [M] - 1a ma tran khéi luong; [K] - 1a

ma trdn cung cua h¢; [C] - 1a ma tran can cua hé.

Viéc thiét 1ap ma tran khdi lugng va ma tran
cung khong c6 gi dic biét, riéng ma tran can [C] co
hay khong tuy tirng bai toan [1].

HOI NGHI KHOA HOC |

3.LAP SO PO KHOI

| START I—-{

1. Diic tnmg hinh hoc

2. Ma trin déng cimg phin tr thanh lién
két, tromg e voi nén

|

3. Ma trin &9 cimg téng thé |

}
4. Ma trim trong ki gbm
o Tin sb dao ding
o Khéi luong timg ting
o Bién d dao ding

!

5. Ngoi lyc tac dyng I

!

6. Xit I didu kit bidn ]

!

7. Giai hé phuong trinh twyén tinh I

|

8. Xd dinh chuyén v, i
céc nit ¢ita hé

!

9. Tinh ndi hye timg thanh N, Qy Nyvi STOP
todn the Khung

4. KET LUAN

1. Vé dong dat, tac gia da trinh bay phuong
phap: tinh lyc hoc va phuong phap dong luc hoc.
Nén dich chuyén theo phuong bat ky.

2. Lap so dd khoi, 1ap chuong trinh va 14y thi
du tinh dao dong cho khung nha cao 15 tang chiu tac
dung tai trong dong dat. Tim ra duoc tan sb dao dong
cho ba dang dao dong co ban, gia tri mé men udn
16n nhét ttén nén dan hoi.

3. Cac ky su thiét ké c6 thé dya trén quy trinh
nay tinh toan truc tiép, hodc thong qua so d6 khdi tu
lap xay dyng cac phin mém cho riéng minh phuc vu
thiét ké chiu tac tai trong dong dat.

4. Trinh bay ban chit ctua phuong phap phd dé
xéc dinh dic trung thiét ké. Tur day, co thé thiét 1ap
thuat toan va chuong trinh cho tinh toan thuc té. 4

O
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SUMARY

Vietnam has great changes with the strong development of the industrialization and
modernization. In the big cities, there are so many high-rise blocks built for the workers
and people’s commendation and entertainment. A lot of Scientific-project researches on
high-rise buildings proclaimed have brought social-economic benefits.

When working on these buildings, the scientists and designers calculate the frames of the
storey particularly, then take inner force of the pillar to wall foundation. Actually, these
two parts are calculated separately. In this article, the designer dealt with the 8b sketch,
so that the frame and the floor are conducted at the same time. The designer used the
spectrum of elasticity for the different floor foundations from A to E, the effect of the
horizontal dynomology, making block sketch, planning the calculating programme for
the fifteen-storey building as an example. The designer calculated the frequency of the
oscillation and painted the sketch of the moment force.

Obviously, the target in this article namely the designer studies the linked frame, which
integrates with the wall foundation working simultaneously, which are affected by the
earthquake dynomology.
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Tai co cau té chuc quan tri doanh nghiép
nho va vira - van de va giai phap cong nghé

TOM TAT

Cdc doanh nghiép nhé va viia chiu rdt nhiéu dnh huéng trong qud trinh toan cdu héa ddy
bién déng va ditng trudc thdch thiuc phdi thich ing véi su canh tranh toan cdu. Cdc
phuong phdp qudn trj truyén théng dd trd nén lac hdu va co cdu té chiic qudn tri ngay
cang béc 16 nhiing yéu diém khéng con dat hiéu qud nhu ky vong. D€ cé thé tén tai, thay
déi va phdt trién, viéc tdi co cdu té chtic qudn tri doanh nghiép la vdn dé séng con déi véi
cdc doanh nghiép vita va nhd. Bai bdo phdn tich tinh cdp thiét cta viéc tdi co cdu té chiic
qudn trj va trinh bay cdc vdn dé céng nghé va qudn tri co lién quan dang dnh huéng dén
hoat déng tdi co cdu té chic qudn tri cho cdc cdc doanh nghiép vita va nho.

Tir khoa: Tai co ccfu, 16 chirc quan tri, doanh nghiép nho va vira, SMEs, nhu cdu tdi co cdu té chire quan tri doivéi cac
doanh nghiép nho va vira, dinh hwong quy trinh nghiép vu, BPO, quan Iy quy trinh nghiép vu, BPM, hé thong thong tin,

kién triic doanh nghiép, EA.

1.SU CAN THIET CUA TAI CO CAU TO
CHUC QUAN TRI DOANH NGHIEP
VUA VA NHO

Tinh dén nam 2017 tai Viét Nam, trén tong s6
518.000 doanh nghiép c6 khoang 98% la cac doanh
nghiép nhd va vira (SME). Trong nhiing ndm qua, nhom
cac doanh nghiépSME di c6 sur tién bo nhanh chong va
tr& thanh Iuc lugng phét trién nén kinh té trong yéu cua
qudc gia. Nhan thay rd vai trd quan trong cling nhu tiém
nang phat trién cia nhom doanh nghiép SME, Chinh
phti da c6 rét nhidu chinh sach h trg va phat trién nhur
Luat HS trg doanh nghi€p vira va nho dugc Quéc hoi
théng qua ngay 01/01/2018 va da c6 hiéu lyc véi nhiéu
quy dinh uvu dai, ung hd DNNVV trong viéc san Xuét,
kinh doanh. P4y 14 hanh lang phap 1y quan trong dé cac
thanh phan ctia nén kinh té chung tay hd trg cho su phat
trién manh m& ctia DNNV'V. Ciing trong thang 3/2018
vira qua, Chinh phi dd ban hanh Nghi dinh s6

39/2018/ND-CP vé hudng dan Luat hd trg doanh
nghiép nhé va vira. Theo Nghi dinh trén, cac DNNVV
duoc huong nhiéu chinh sach hd trg tir Nha nudce nhu:
hd tro thong tin, tu vén, phat trién nguén nhan luc,
chuyén déi tir ho kinh doanh, khoi nghiép sang tao,
tham gia cum lién két nganh, chudi gia tri.

Tuy nhién, dat trong bdi canh toan cau hoa véi su
phat trién vuot bic cia cong nghé thong tin ngay nay.
Nhoém doanh nghi¢p SME dang dtng trude sy canh
tranh thi truong vo ciing khéc liét. S6 liéu rat dang cha
y ciia Tong Cuc Thong Ké (Bo KH&DT) trong 4
thang d4u nam nay cho thay, c6 4.699 DN hoan tit thi
tuc giai thé, ting 5,8% so v6i cing ky nim 2017. Nhur
vay, nhém DNNVV con dang gip nhiéu kho khin,
nhiéu ton tai va han ché. Va dé c6 thé ton tai va phat
trién, viéc tai co cau to chirc quan tri doanh nghiép 1a
vo cuing cap thiét & thoi diém nay va mdi nha quan tri
doanh nghiép déu dang phai dbi mat.

* Pai hoc Cong nghé Bong A.
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2. NHU CAU TAI CO CAU TO CHUC
QUAN TRI BOI VOI CAC DOANH
NGHIEP NHO VA VUA

Trudc hét can nhan thdy ring, cac phuong phap
quan tri truyén thong da khong con dat hidu qué cao khi
nhém doanh nghiép SME dtng trude bai toan phai thich
(g voi sy canh tranh toan cu trong méi truong kinh
doanh khit khe. Cac doanh nghiép SME hién tai van t6
chirc quan tri theo md hinh tiép can theo hang doc.
Trong md hinh nay cac lanh dao kiém soat toan bd cong
viéc ctia don vi. Cach t6 chirc quan Iy theo hang doc gy
ra nhimg van dé nhu: gay cham tré trong viéc trao doi
thong tin; viéc phén tich thong tin va ra quyét dinh chi
duoc tap trung & cap lanh dao. Vi modi truong va nén
kinh & cfi, mé hinh quan tri ndy phan nao c6 thé xir ly
duoc cac van d& ctia doanh nghiép nhung trong moi
truong kinh té méi khi hoat dong tir dong hoa ngay cang
duoc phd bién trong cac cong viée hang ngay, d6i mat
voi yéu cau phat trién nhanh va vitng manh, mé hinh cii
dang cAm chan va lam tri tré sy phat trién can thiét. TAt
ca nhimg diéu nay lam cho mé hinh quan 1y theo chiéu
doc ngay cang thé hién su bét cap. Va didu nay doi hoi
su thiét lap lai toan bo so dd co cu to chire quan tri voi
quyén han dugc phan bd phit hop, nhim hudng téi mot
co ciu t6 chirc méi co hidu qua kinh doanh cao hon, cé
tinh canh tranh va dam bao lgi nhuan hon.

Tht hai, dinh huéng quy trinh nghiép vu dang la
nén tang cho hoat dong tai co cau td chirc quan tri doanh
nghiép. Bé phut hop voi nén kinh té dang bién dong hang
ngay viéc thay doi dinh hudng quy trinh nghiép vu 1a
can thiét. Dinh huéng quy trinh nghiép vu s& thay doi
md hinh quan tri tir chiéu doc tap quyén sang mé hinh
quan tri theo chiéu ngang. Cac doanh nghiép dugc to
chiic theo dinh hudng quy trinh nghiép vu c6 thé dé dang
ap dung nhiing thay d6i hang ngay ma dam bao khong
anh huong dén hoat dong van hanh doanh nghiép. Bén
canh d6, khi tat ca cong viéc déu dugc ban hanh thanh
quy trinh v6i phan quyén 16 rang thi viéc thay thé ngudn
nhén luc khong con la bai toan lon, nhéan sy moi ngay lap
tirc co thé vao 1am viéc ma khong can phai dao tao lai.
Tuy nhién cac doanh nghiép SME hién tai da phan déu
chura ¢6 bd quy trinh 1am viée chuén mure gitp t6i wu hoa
viéc san xudt, kinh doanh. Khi khong c6 bo quy trinh,

bd may hoat dong thiéu méi lién hé gilra cac bo phan,
thiéu su lién két cing giai quyét van dé, cac ludng thong
tin khong duoc t6 chire rach roi khién cho nhiéu quyét
dinh quan trong tré nén cham chap. Do khong ¢ bo quy
trinh 1am viéc cu thé nén céc cong viée thuong dugc thue
hién da phf?m theo thoi quen, chua dugc chuén hoa thanh
quy dinh 13 rang. C6 rat nhiéu cong viée con lam chong
chéo 1én nhau, nhiéu phong ban cting 1am mot viéc hoac
mot nguoi lam nhiéu viéc. .. gdy cham tré cong viéc va
rat kho dé xac dinh trach nhiém thudc vé ai. Pa phén cac
nhan sy ¢ trinh d6 chuyén mén déu dang kiém nhiém
ca nhiém vy quan 1y 1an cac cong viée phia dudi, khién
nhan sy bi qué tai, giam tinh thin lam viéc, dan dén chat
luong cong viée khong cao. Cong tic giam sét tién do
chura chit ch, lam viéc khong hiéu qua. Anh hudng 16n
dén hiéu qua cong viéc, gy ra tré tién do, tim 1y chan
nan cho can bg cong nhan vién. Khi cac doanh nghiép
lién tuc phai d6i mit véi bai toan thay dbi dé cai tién,
thay d6i dé tranh lac hau tu duy thi viéc thiét ké mot bo
quy trinh nghiép vu 13 v6 cling can thiét.

Vin dé thtr ba, khi cudc cach mang cong nghiép
4.0 dang bung nd v6 cing manh mé, cac thanh tuu cua
cong nghé dang tic dong va thay doi dén timg khia
canh khéc nhau ctia nén kinh té. Doi héi nhém doanh
nghiép SME phai cai tién dé kip thoi thich nghi véi moi
truong kinh doanh méi. Bbi canh cich mang cong
nghiép 4.0 dé ra nhiing thach thirc doi hoi nhom doanh
nghiép SME phai biét van dung cong nghé dé cai tién,
hoa minh vao dong chay phat trién ctia nén kinh té. Tuy
nhién, v6i phuong phap quan tri truyén thong co cu to
chire ciia doanh nghiép dudng nhu chua thé thay doi
theo kip nhimg anh hudng cta cong nghé. Dong thoi,
véi cude cach mang cong nghiép 4.0, tri tu¢ nhan tao
xuét hién phan nao thay thé ngudn lao dong thu cong.
Luec lwong lao dong luc nay da thay doi véi s gop mit
cta cong nghé va may moc. Luc luong lao dong thay
d6i chéc chin doi hoi su thay doi trong co ciu to chirc
ctia doanh nghiép. Néu van giit nhitng mé hinh quan tri
cii doanh nghiép s& phai ddi mat véi bai toan rii ro vé
nguodn lic, chat lugng ciia san pham va dich vu cung
cap cho khéc hang. Boi véy, dap ung lai sy bién dong
ctia mai truong kinh doanh trong cudc cach mang cong
nghiép 4.0 khi lyc lugng lao dong thay d6i thi co cAu
t6 chirc ciia doanh nghiép ciing phai thay d6i dé thich
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{mg véi thoi cude. Tai co ciu td chirc quan tri doanh
nghiép 1a can thiét d6i vi cac doanh nghiép, bat ké quy
md 16n nho dé dam bao sy phat trién trong tuong lai.

3. DINH HUOI\{G QUY TRINH NGHIEP
VU - CACH TIEP CAN CHO HOAT
DPONG TAI CO CAU TO CHUC QUAN
TRI DOANH NGHIEP

Déi v6i mdi doanh nghiép, do tinh chét riéng vé
nganh nghé kinh doanh, linh vuc kinh doanh, muc dich,
muc tiéu, quy mo hoat dong, thi truong. . . tir d6 vi€c quan
Iy mdi doanh nghiép c6 nhiing diém khac nhau nhat dinh
va vi vy khi tai co cau, co nhiéu hinh thirc t6 chirc quan
tri ma doanh nghiép cé thé lwa chon thuc hién. D6 1a cac
hinh thirc t6 chire truyén thong [ 1], hodc cac phuong phép
méi nhur dinh huéng quy trinh nghiép vu BPO [2]. Mdi
hinh thie tiép can déu c6 vai trd lich sir theo thoi gian va
mang nhimg tu diém nhugc diém riéng.

Cac hinh thtc t6 chuc quan tri doanh nghiép
truyén thong

Hinh thtrc t chirc quan tri ma doanh nghiép truyén
thong bao gdm: co cau t6 chirc kiéu truc tuyén, co cau
t6 chirc kiéu chue nang, co cAu t6 chirc kiéu truc tuyén
- chiric nang, co cAu to chirc kiéu ma trin, co cu t6 chire
theo pham vi dia 1y, co cau t6 chirc theo san pham hay
dich vu [1]. T4 chttc quan tri doanh nghiép truyén thong
dem lai hi€éu qua quan Iy doanh nghi€p trong qua khu,
tuy nhién d6i mat véi cudc cach mang cong nghiép 4.0
va nén kinh té thi trudng gia ting su canh tranh va day
bién dong, cac hinh thire to chirc quan tri doanh nghiép
truyén thong phan nao khong con phu hop.

Nguyén tic to chirc quan tri theo cac md hinh
truyén théng con duoc goi cach tiép can theo hang doc
la thyc hién viéc chuyén mon hda dua trén chitc nang
céc phong ban trong doanh nghiép va tbi uu hoa viée
str dung ngudn luc. Trong mé hinh nay céc lanh dao
don vi kiém soat toan bd cong viéc cua don vi, nhan
vién trong don vi thuc hién cac cong viéc theo sy phan
cong cua lanh dao. Viée ra quyét dinh quan 1y do lanh
dao thyc hién, con nhan vién tap trung vao viéc thuc
hién cong viéc. Céach tb chirc quan 1y theo hang doc
gdy ra nhimg van dé nhu: cham ché trong viéc trao doi
thong tin, thong tin dwoc ludn chuyén theo nguyén tic
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bao c4o; viéc phan tich thong tin va ra quyét dinh tap
trung & cép lanh dao, cép dudi chu trong vao viée thuc
hién theo ménh 1énh dugc ban hanh hon 1a quan tam
dén chat luwong cua hoat dong.

Dinh huéng quy trinh nghiép vu (BPO) cho hoat
dong tai co ciu t6 chuic quan tri doanh nghiép

Cach tiép can cong tac t6 chirc hoat dong quan tri
méi dugc goi 1a cach tiép can theo hang ngang hay dinh
hudng quy trinh nghiép vu, cu thé 1a thong qua céc quy
trinh nghiép vu va chu trong vao gia tri cung cip cho
khéch hang. Theo nguyén tic méi ndy, moi hoat dong
cta cong ty déu duoc xem nhu cac quy trinh, trong do
quy trinh nghiép vu 16i 1a trung tdm hoat dong, con cac
quy trinh khac s& cung cap sur hd tro cling cac ngudn luc
can thiét cho quy trinh 15i. Day ciing chinh 1a diém chung
gitra cach tiép can BPO va hé thong quan 1y chét luong
ISO 9001. D6 la hoat dong kinh doanh ctia cac doanh
nghi€p noéi chung va nhém doanh nghiép nho va vira néi
riéng can hudng téi khach hang va duoc t6 chirc thuc
hién thong qua cac quy trinh nghiép vu.

Tém lai, dinh huéng quy trinh nghiép wvu
(Business Process Orientation - BPO) 1a cach thuc t6
chirc cong viée, phdi hop gitra cac don vi chire ning va
ung dung cong ngh¢ dua trén cac quy trinh nghiép vu
nhim tao ra cac san pham dich vu cho khach hang [4].
BPO thiét 1ap mot méi trudng phat trién cho phép bo
phan nghi¢p vu va bo phan cong ngh¢ cung lam viéc
trén mot mo hinh chia sé, xdy dung va didu chinh cac
quy trinh nghi¢p vu. Cac md hinh quy trinh nghiép vu
duogc phan tich, thiét ké va co thé dugc dua vao tmg
dung trong thyc té rat nhanh. Nhiéu nha nghién ciru
da xem BPO 1 nén tang co s¢ cho qué trinh tai co cau
va thiét ké lai quy trinh nghiép vu [5] [6]. BPO gitip
cac quy trinh dugc tré nén rod rang, tudng minh trong
t chuc va tao moi treong cho viéc cai thién cac hoat
dong thong qua cac nd luc tai thiét ké quy trinh.

4.UNG DUNG CONG NGHE TRONG
HOAT DONG TAI CO CAU TO CHUC
QUAN TRI

Trong bdi canh cong nghé thong tin phat trién
ngdy mot tién tién, 1y thuyét phan I16n da duogc giai
quyét nhung nén tang 1y thuyét tot chua thé dam
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bao phat huy dugc toan by hiéu qua khi ung
dung. Do viy, to chlic quan tri ngay nay khong chi
don gian 1 phuong phap can c¢6 nhitng giai phap,
cong cu cu thé kém theo dédam bao tinh tuan thu
khi ap dung ciling nhu tang tinh hi¢u qua cua hoat
dong tai co cdu. Nén tang coéng nghé cho hoat
dong Tai co cdu chinh 1a xdy dyng va tng dung
mot hé thong thong tin theo hudng tiép cin quan
Iy quy trinh nghiép vu va dya trén mot kién trac
phu hop véi doanh nghi¢p SME.

Vai tro cuia hé théng théng tin trong t6 chuc
quan tri doanh nghiép

Cung véi sy phat trién manh mé ctia nén kinh té,
doanh nghiép ludn can phai nim bét chinh xac va kip
thoi xu hudng, dong chay cua xi hoi dé tranh bi thut
lui, lac hau. Trong do, hé théng thong tin dong mét vai
trd rat 16n vao viée giup doanh nghiép phat trién va tao
dugc vi thé trén thi trudng.

Heé thong thong tin dong vai trd 1am vat trung gian
gilra cac cong ty, doanh nghiép voi méi truong, xa hoi.
Vai tro ctia hé thong thong tin duoc thé hién qua hai
mit 1a bén trong va bén ngoai doanh nghiép. V& mit
ngoai, hé thong thong tin c6 vai trod thu thap cac dit liéu
tr moi trudng bén ngoai, va dua thong tin tir trong
doanh nghiép ra bén ngoai. Cac loai thong tin dugc thu
thap va cung cap ra bén ngoai bao gdm thong tin vé gia
ca, strc lao dong, thi hiéu ciia ngudi tiéu ding, nhu cau
mat hang, lam phat, cac chinh sach cta chinh phd...
V& mat ndi bo, hé théng thong tin ndi bd cua doanh
nghiép dong vai trd nhur mét cay cau, lién két gitra cac
bd phan trong doanh nghi¢p, thu thdp va cung cr?ip
thong tin cho nhiing don vi can thiét dé thyc hién cac
muc tiéu khac nhau ma doanh nghiép dé ra.

Hé théng thong tin cai thién kha nang canh tranh
cho doanh nghiép, hd tro viée ra quyét dinh cia doanh
nghiép, ho trg trong nghiép vu, hoat dng kinh doanh. C6
thé noi, hé théng thong tin chinh 1a mot cong cu dc luc,
14 canh tay phai gitip cac doanh nghiép phat trién, tao ra
gia tri thwong hiéu va vi thé canh tranh t&i uu trén thi
truong khong chi ¢ Viét Nam ma con ¢ cac thi truong
quéc té. Chinh vi thé, hé thong théng tin dong mét vai tro
quan trong, khong thé thiéu d6i voi mdi doanh nghiép
trong qué trinh tai co cdu td chirc quan tri.

Kién trac doanh nghiép - ban thiét ké cho t6
chuic quan tri doanh nghiép

Bét ky mot doanh nghiép, hé thong nao khi phat
trién tw phat &én mot quy mé nhit dinh ciing gap phai
tinh trang cong kénh, phtic tap, ton kém, khé thay ddi va
hiéu nang bi giam. Kién trac doanh nghiép (Enterprise
Architecture) 13 khai niém duoc ra doi nham to chirc
hop Iy cac quy trinh nghiép vu va co sé ha ting CNTT,
thé hién cac yéu cAu chudn hoa va tich hop cia mé hinh
t6 chic quan tri ciia doanh nghiép. Kién trac doanh
nghiép khong chi lién quan dén thiét ké tong thé cua hé
thong CNTT ma chinh 1a cach tan dung céc tmg dung
phan mém, quy trinh va tai nguyén CNTT dé dat hi¢u
sudt cao va tao ra loi nhuan cho doanh nghiép. Cu thé
hon, kién triic doanh nghiép ctia mét t6 chrc 1a ban thiét
ké, quy hoach tong thé thong nhét tir ddu cho toan bd
qua trinh xdy dung, phat trién t6 chirc, hé théng d6 sau
nay. Kién triic doanh nghiép gitip tich hop céc quy trinh
kinh doanh va hé théng IT hd tro thanh mot thé thong
nhét, thyc hién déng b chién lugc, nghi€p vu va cong
nghé thong tin ctia t6 chire, gitp gia ting hidu qua thuc
thi cong nghé thong tin, dong gop gia tri vao phét trién,
vén hanh cua td chirc.

Quan 1y quy trinh nghiép vu - Cong cu danh
cho hoat dong quan tri doanh nghiép

Quan ly quy trinh nghi€p vu (Business Process
Management - BPM) dugc ra doi dya trén quan diém
cho rr:ing mdi san phém, dich vu cia mot doanh
nghiép 1a két qua ctia mot chudi cac hoat dong san
xut, quan 1y - dugc to chtrc thanh cac quy trinh
nghiép vu [11]. Trong hoat dong tai co céu to chirc
quan tri, BPM duoc ky vong 1a nén tang cong nghé
gitip chudn hoa va tir dong hoa toan b quy trinh hoat
dong cua cac doanh nghiép. Vi viée trién khai BPM,
cac chit xam, tri thirc cua doanh nghiép duogc cu thé
hoéa thanh nhiing “bd quy trinh nghi€p vu”. Trong qua
trinh tai co cdu, cac bd quy trinh ndy 1a myc tiéu va
cling la cong cu dé t6 chirc va cai thién mdi quan hé
gilia cac hoat dong trong doanh nghi¢p. Thong qua
viéc quan Iy cac quy trinh nghiép vu, doanh nghi¢p
SME c6 thé tiép can véi viéc giam chi phi quan 1y, cai
thién su hai long cta khach hang, xay dung cac san
pham va dich vu méi trong thoi gian nhanh nhat véi
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chi phi hop 1y nhit va cudi cung 1a chiém linh thi
truong bang céac lgi thé canh tranh va gia ting loi
nhuan. Xét vé mat quan ly, BPM la cach tiép can hé
thong nham gitp cac doanh nghiép SME tiéu chuan
hoa, t6i wu hoa, tr dong hoa quy trinh hoat dong véi
muc dich giam chi phi, ting chit luong hoat dong,
rt ngan thoi gian san xuét va dam bao san pham dat
chit luong cao. V& mit cong nghé, BPM la phuong
phap luan cho viéc phat trién cac tmg dung cong nghé
thong tin. BPM ciing cung cép cac bd cong cu gitp
cac doanh nghiép mé hinh hoa, thiét ké, trién khai,
giam sat, van hanh va céi tién cac quy trinh nghiép vu
mot cach linh hoat.

5.KET LUAN

Thay doi dé phat trién 13 van d¢ thiét yéu ctia mdi
doanh nghiép. Tai co cau duoc cac nha nghién ctru trén
thé gidi nhic téi nhu mot phuong phap cai tién tan gbe
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cho cac doanh nghiép, tai co cdu to chirc quan trj
doanh nghiép duoc hiéu 1 qua trinh thiét 14p lai co ciu
t6 chirc quan tri véi quyén han dugc phan bo phi hop;
thiét ké lai cac quy trinh kinh doanh trong doanh
nghiép nham dat duge muc tiéu dat ra trong didu kién
mdi trudng kinh doanh ludn bién dong. Tai co cdu tb
chirc quan tri doanh nghiép dua ra van dé trung tm
ctia su thay doi 1a quy trinh nghiép vu va két hop véi
su thay d6i cac ngudn luc khac trong doanh nghiép dé
tao ra su doi moi toan dién nhat. Téi co ciu to chirc
quan tri doanh nghiép duoc thuce hién trén nén tang Iy
thuyét vé Dinh hudng quy trinh nghiép vu trong hoat
dong quan tri tai doanh nghiép va dé két qua qua trinh
tai co cAu dat hiéu qua cao nhét, tai co ciu td chirc quan
trj duoc ap dung vao doanh nghiép bang cach xay
dung mot hé thong thong tin theo hudng tiép can quan
1y quy trinh nghiép vu va duya trén mot kién trac phu
hop véi ndi tai doanh nghiép. <
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AP DUNG PHUCONG PHAP 5S
trong quan ly va diéu hanh cong viéc tai
Truong Dai hoc Cong nghé Bong A

>

58 la tu viét tdt cua 5 tiu tiéeng Nhdt Bdn: Seiri, Seiton, Seiketsu va Shitsuke. Déi v6i cdc
nuéc Chdu Au va Chdu My, 5S dudc dich thanh Sorting, Straitening, Shining,
Standardining va Sustaining. Khi du nhdp vao mé hinh qudn ly cda Viét Nam, 5S mang
y nghia la: Sang loc, Sdp xép, Sach sé, Sdn séc va Sdn sang.

58 la mét phuong phdp dé tao ra va duy tri mét té chic, méi truéng lam viéc hiéu sudt
cao, sach sé, an toan.

5S la mét cong cu mang tinh nén tdng cdn bdn, khdc thuong trong kho vi khi cda Lean
Sigma bdi viné c6 thé st dung trong do luéng, trong phdn tich, cdi thién va kiém tra kiém
sodt ting qud trinh.

Viéc dp dung 5S trong qudn ly va diéu hanh truong Dai hoc la mét xu huéng “qudn tri dai
hoc tien tién” ddt ra truéng Pai hoc Cong nghé Péng A cdn vdn dung va dat dudc né.

2.LOI ICH KHI AP DUNG 55 TRONG
QUAN LY

1. MUC TIEU CUA 5S

1. Tao nén va duy tri mdt moi truong lam viée

thuan tién, nhanh chong, chinh xac va hiéu qua. Tai
moi vi tri lam viéc to khu vyc van phong téi cac
Khoa, B mén va giang duong.

2. Doi hoi sy cam két, nhan thirc va sy tham gia cua
tAt ca moi nguoi ttr Lanh dao cho ti nhan vién boi vi hoat
dong 58 danh cho tat ca moi ngudi khong ai ngoai cudc.

1. Tao ra mot mdi truong lam viéc thuan tién,
thoai mai cho moi vi tri.

2. Giam thiéu/ loai bo cac lang phi & timg cong
doan giai quyét cong viéc trong mot qua trinh xir 1y
cong viéc, loai bo cac 16i chu quan ctia ngudi thuc thi
cong viéc.

* Pai hoc Cong nghé bong A.
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3. Giam thiéu céc chi phi hoat dong nhim nang
cao vi thé canh tranh.

4. Tao dugc moi truong lam viéc thong thoang
va lanh manh, khoa hoc 58 gitip giam thiéu va quan
tri duogc ruii ro

5.Y thirc 1am viéc vi loi ich tap thé duoc nhan
thtrc 16 rang va nang cao, tang cuong tinh hop tac,
lién két, tuong tac trong cong viéc.

6. Khuyén khich sy sang tao va cai tién trong
cong vi¢c cua tirng nguoi.

7. Tao dung va cuing c0, nang cao hinh anh
chuyén nghiép cua nha truong, ndng cao
thuong hiéu.

3.CAC BUOGC THUC HIEN 5S TRONG
NHA TRUONG

1. Seiri - Sorting - Sang loc: Iya chon chi gitr lai
nhiing cai gi can thiét, xac dinh cac nhan t “tao ra
gia tri” ¢6 ich, loai bo cac yéu t6 gay lang phi khong
c6 gia tri dé tao ra nhiéu khong gian hon dé nang cao
hiéu qua cong viéc. Viéc danh gia va trién khai Seri
- Sang loc bao gdm cac viéc sau:

a- Lap ké hoach va tién hanh tong vé sinh dinh
ky noi lam viéc.

b- X4y dung tiéu chi va phan loai cac dd vat can
thiét, cac van phong pham can c6, loai bo cac thi
khong can thiét, 1én ké hoach luu trit thudong xuyén.

¢- Xac dinh va phan loai cac dd vat, dung cu can
thiét, khong can thiét theo tiéu chi trén.

d- Loai bo tat ca cac dd vat, vat dung khong
can thiét trong cong viéc ra khoi ban lam viée, noi
lam viéc.

e- Xac dinh nguyén nhan va khic phuc dé giam
thiéu viéc luu trit nhitng d vat, vat dung khong can
thiét tai noi lam viéc.

2. Seiton - Straightening - Sap xép: Sap xép la
mot hoat dong bd tri cac vat dung, dung cu lam
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viéc,... tai nhitng vi tri hop 1y sao cho dé nhan biét,
dé 13y, dé tra lai... nham muc dich loai bo dugc viée
mét thoi gian tim kiém dé phuc vu cong viéc.
Nguyén tic 1a sap xép vat dung hop 1y nhat, thuan
tién nhét cho cong viée, dam bao an toan trong qua
trinh trién khai cong viéc.

3. Seiso - Shining - Sach s€&: don dep hang ngay,
gili noi lam vi¢c luon sach s€, gon gang, trat tu. Moi
vat dung, may moc, thiét bi ludn sach, dep tao dong
luc tot trong lam viée.

4. Seiketsu - Standardizing - San séc: nghia la
phai tiéu chuan hoéa cac loai may moc, thiét bi,
dung cu phuc vu cong viéc, thuong xuyén bao
dudng, vé sinh duy tri may moc, cong cu san sang
lam viéc cao nhit.

5. Shitsuke - Sustaining - S&n sang: Moi ngudi
phai hiéu duoc y nghia, tic dung cta 5S cung thdng
nhét muc tiéu va hanh dong dé dat hiéu qua cao nhét
trong cong viéc.

Giai phap 4p dung tiéu chuan 5S trong trudng
Pai hoc Cong nghé Dong A:

1. Pho bién tiéu chuan 5S dén ting thanh vién
nha truong dé tao su déng thuan phén dAu thyce hién
chuén 58.

2. Tuyén truyén quang ba vé 58S, bai hoc kinh
nghiém vé ap dung 5S trong 1 t6 chirc.

3. Gido duc, dao tao va thuc hanh thi diém
chuén 5S cho mét don vi sau d6 phat trién dai tra
toan toan truong.

4. Theo ddi muc d¢ tuan thu 5S trong toan
truong (thanh 1ap t6 diéu hanh theo ddi 4p dung 5S)

Trudng dai hoc Cong nghé Pong A dang timng
budc phat trién va truong thanh, chiing ta dang tién
t6i mbc ki niém 10 ndm thanh lap, viéc ap dung
chuén 58 s& tao ra mot nha trudong van minh, van hoa
cao va dap tmg chuin tiéu chi “Quan tri dai hoc tién
tién” trong thoi dai 4.0. =

O
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Chinh sach dong vien ngan sach
nha nudc Viét Nam thuc trang
va giai phap

TOM TAT

Thu NSNN luén la mét trong nhitng nhiém vu cdp thiét va quan trong hang ddu cta
Chinh phu trong nhiéu thdp ky phdt trién cua Viét nam, ddc biét la trong giai doan ti
nhiing ndm 1990 cho téi nay. Mdc du dd c6 nhiéu ddnh gid va thita nhdn vé nhitng thanh
céng néi bdt cua nganh tdi chinh trong déi méi chinh sdch, huy déng dudgc moét khéi luong
16n cdc nguén luc phuc vu cho phadt trién kinh té xd héi, song theo sé liéu théng ké, Ngdn
sdch nha nudc Viét Nam cho té6i nay vdn la su tiép néi cua chubi nhitng ndm thdng thadm
hut kéo dai va chua bao gid dat dugc trang thdi thdng du hodc cdn bdng trong lich si phdt
trién cua nganh tai chinh. Thuc trang dé dd tao dp luc rdt 16n téi céng tdc hoach dinh
chinh sdch, gidi phdp thu dé dat dugc muc tiéu cdn bdng va thdng du ngdn sdch, thuc hién
muc tiéu phdt trién bén viing trong dong vién thu NSNN. D€ lam ré néi dung nghién
clu, bai viét nay sé st dung cdc sé liéu thong ké trong giai doan tiur 1996 téi 2016, trong
d6 s6 liéu nam 2015 va 2016 la uéce tinh. Nguén sé liéu chu yéu dugdc si dung dé nghién
ctiu, phdn tich la tir Nién gidm théng ké va tu Bé tai chinh. Noi dung nghién cttu c6 hai
phdn la: (i) Thuc trang déng vién thu NSNN 1996 - 2016 va (ii) Pinh huéng gidi phdp dé
thuc hién dong vién thu NSNN bén ving.

1. THUC TRANG PONG VIEN THU nim (1996 - 2016), nén kinh t& Viét nam vira phai
NSNN 1996 - 2016 thyc hién chinh sach d6i méi phat trién co tinh cap

Thu ngan sach nha nuéc 1a hoat dong gin lidn thiét, vira phai chéng choi voi nhiing tac dong ti€u
va phu thudc rat 16n vao dién bién cia kinh té - xa  cuc tir hai cudc khing hodng thé gi6i 1on: khung
hdi - chinh trj thé gidi va trong nude ¢ ting thoi ky. hoang tién té nam 1997 va khung hoang tai chinh thé

Thuc tién Viét Nam, v6i khoang thoi gian hon 20 gidi nam 2008. Tuy nhién, sau hon 20 nam (1996 -

* Pai hoc Cong nghé bong A.
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2016) nén kinh té va dac biét 1a dong vién thu NSNN
da dat duoc mot sb nhiing két qua nhat dinh, c6 thé
danh gia trén mot s6 noi dung sau:

(1) Bong vién thu NSNN c6 quy mo ngay cang
16n va 16n hon mirc d6 tang cua GDP.

Thu NSNN 14 chi tiéu quan trong trong cac ké
hoach phat trién kinh té - x4 hdi ngin - trung va dai
han ¢ Viét nam. Tu 1996 cho tdi nay, thu NSNN
khong ngimg tang véi tdc do kha nhanh ciing véi su
phat trién ctia nén kinh té. Thu NSNN va GDP giai
doan 1996 - 2016 thé hién trén biéu do 1.

Tir s6 liéu trén va qua tinh toan cho thay, so véi
nam 1996, GDP nam 2016 di ting gip 16.6 lan va
thu NSNN thi gip 17.7 lan. Pay la thanh c6ng 16n
cuia kinh té Viét Nam trong qua trinh d6i méi va phat
trién trong khoang thoi gian hon 20 nam.

(2) Co céu thu bién dong theo hudng ting dan ty
trong thu d6i véi ngudn thu tir san xuét kinh doanh
va giam thiéu s6 thu tir khai thac tai nguyén. Thu
NSNN & Viét nam, theo sd liéu théng ké, c6 thé phéan
chia gdm cac bd phan chinh 1a: (i) thu noi dia -
THUNBD; (ii) thu dau thé - THUDAU; (iii) thu xuat
nhap khau - THUHQ (thu tir co quan hai quan) va
thu vién trg - THUVT, trong d6 thu vién trg chiém ty
trong rat nho, khoang 1.5% tong thu NSNN, cho nén
phan 16n s6 thu NSNN 14 tir ba linh vuc: ndi dia, xuat
nhap khau va dau th. Thu NSNN 1996 - 2016 thé
hién trén biéu d6 2.

S6 liéu 1996 - 2016 trén biéu do cho thay, thu
noi dia 1 bo phan c6 ty trong 16n nhat trong téng thu
NSNN. Thu ngi dia trong ca giai doan chiém t6i:
65,3%, trong khi do, thu dau tho 1a 14.4% va thu
xuit nhap khéu 1a 18.7%. Xu hudng bién dong cac
ngudn thu 1a:

Vé thu ndi dia. Thu ndi dia nhitng ndm 1996 -
1998 chiém ty trong tir 62 - 65% tong thu NSNN
(thdp nhit nim 1996 v&i 61.6% va cao nhat nim
1998 v6i 64.9%). Giai doan tiép sau d6, 1999 - 2008,
ty trong thu ndi dia déu dudi 60% (thap nhat nam
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Biéu do 2: Co ciu thu NSNN 1996 - 2016 (%)

2001 v6i 50.7% va cao nhat nam 2008 vai 55.8%).
Giai doan tiép theo, thu ndi dia trong té)ng thu NSNN
da tang dan tir mac 62% nam 2009 1én t&i 80% vao
nam 2016. Nhu vy vé xu thé, thu noi dia da va dang
tré thanh ngudn thu quan trong nhat trong téng thu
NSNN vé6i mirc 80% nam 2016. Dy 1a bién dong
quan trong va cd ¥ nghia 10n nhit trong dong vién
thu NSNN giai doan 1996 - 2016.

Thu dau thd. Thu dau thé ca giai doan 1996 -
2016 da chiém ty trong 1a 14.4% tong thu NSNN.
Trong d6, thu dau thd nhitng ndm 1996 - 1999 ¢6 ty
trong trong khoang 12 - 16% tong thu NSNN (mirc

LU T
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Biéu do 3: Mivc dgng vién thu NSNN va thu
giai doan 1996 - 2016 Don vi: (%)

Mite dong vién | Mirc dong vién | Mire thu fir cée
thu NSNN thu tir thué nguon khac
(%) (%) (%)
1996 - 2000 20.8 15.9 4.9
2001 - 2005 24.2 154 8.8
2006 -2010 26.1 174 8.8
2011 - 2016 237 18.1 5.7
Binh quan 23.7 16.7 7.0

Bdng 1: Mirc dpng vién thu NSNN va
djng vién thué méi 5 nam
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Biéu do 4: Ty trong thué trong tong thu
NSNN 1996 - 2016 (%)

thip nhat 11.7% nam 1996, cao nhat 15.9% nim
1999); giai doan 2000 - 2008 ty trong cua thu diu
tho trong khoang 21 - 30% (mic thap nhat 20.8%
nam 2008 va cao nhat 29.8% nam 2006) va giai doan
2009 - 2016 1a dudi 20% (thap nhét 1a 3.6% nam

2016 va cao nhit 1a 19.1% nam 2012). Nhu vy vé
xu thé, thu du da giam tir mtc dong gop tir 30%
tong thu NSNN nam 2006 xudng con 3.6% sb thu
NSNN nam 2016 va trong nhiing ndm toi ty trong
thu tir dau tho chic chin s& khong ting cao trod lai
nhu nhitng nam trude, do quy mo nén kinh té da 16n
hon nhiéu so vé6i trude va thu tir ndi dia ciing co ty
trong ngay cang 1on. Ngoai ra, gia dau tho ciing kho
¢6 thé hdi phuc ting cao nhu nhitng nam trude déy.

Thu xuat nhap khau. Thu xuat nhap khau la
ngudn thu 16n, quan trong thir hai sau thu ngi dia. V&
xu thé, thu xudt nhap khau dang giam ty trong dong
g6p cho NSNN. Tuy nhién xu thé giam ty trong cua
thu xuat nhap khau 1a khong 16n. S6 liéu théng ké
cho théiy, cac nam tur 1996 - 2006 (trudc khi Viét
Nam gia nhap WTO) mirc déng gop cua thu xuét
nhap khau vao NSNN 14 21%. Tir nam 2007 - 2016
muc dong goép 1a 19.1%. Nhu vay, thu xuat nhap
khau cho téi 2016 van 1a ngudn thu 16n va quan
trong cia NSNN vi trong twong lai thué suit hang
nhap khau c6 thé giam lam giam tong s6 thu, song
gia tri hang hoa, san pham nhap khau s& ting s& lam
tang tong thu va nhu vay ty trong sb thu vé xuat nhap
khau giam di s& khong nhiéu.

(3) Mtrc dong vién thu NSNN c6 quy mo lon va
dong vién tir thué dang c6 xu hudng ting lén.

Mirc dong vién thu NSNN 1a tinh trén tong thu
NSNN hang niam so véi GDP. Mirc dong vién thué
dugc tinh trén co s& sd thu NSNN da loai trir cac
khoan nhu: thu dau thd, cac khoan thu nha dat, thu
vién trg va thu khac hang nam so véi GDP.

Theo s6 liéu thong ké va tinh toan cho thay, mirc
dong vién thu NSNN so GDP binh quan 1996 - 2016 la
23.7%, trong d6 thu thué 14 16.7% va thu khac 1a 7%.

Néu tinh binh quan mdi giai doan 5 nam, cho
thdy bién dong cua dong vién thu NSNN va dong
vién tir thué nhu sau:

Véi dong vién thu NSNN: S liéu trong biéu
d6 cho thay: Pong vién thu NSNN trong mdi 5 nim
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Biéu do 5: Thu thué va thu khdc trong
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Biéu do 6:Quy mé GDP, thu NSNN vi
thu thué 1996 - 2016 (ty dong)

tr 1996 - 2010 dang c6 xu hudng tang 1én lién tuc
theo thoi gian (tu 20.8% t61 26.1%). Riéng giai
doan 2011 - 2016 binh quan mtc dong vién la
23.7%, sut giam so v6i hai giai doan lién k& trudc
d6, song cling bang v4i murc trung binh chung ca
giai doan. Mutc dong vién thu NSNN giai doan nay
thap hon cac giai doan truéc d6 c6 mot phan
nguyén nhan tu viéc tang kha nhanh tr taing quy mo
GDP va thu dau tho giam.

Véi dong vién thué: Xu huéng dong vién tir
thué lai c6 diém khéac véi mirc dong vién NSNN. Do
1a mirc dong vién dugc duy tri gan nhu subt ca giai
doan 1996 - 2016 theo hudng tang 1én, dac biét 1a
giai doan 2001 - 2016 c6 mirc dong vién 16n nhat va
dat murc 18.1%.

(4) Ty trong thué trong tong thu NSNN ting 1én
dang ké va tro thanh ngudn thu quan trong nhit ciia
NSNN. Thué 1 ngudn thu cha yéu cia NSNN Viét
Nam trong su6t nhiéu nim qua. Mtrc d6 dong vién tir
thué luén chiém ty trong 16n tong thu NSNN duoc
thé hién qua s liéu sau:

Diy s6 liéu thong ké cho thiy, nam thué c6 mirc
dong gop (ty trong)thap nhét trong téng thu NSNN
la 2006 v6i mtrc 57.6% va nam c6 muc dong gop
cao nhét 12 2016 v6i 82.1% (s6 liéu nam 2016 1a sb
wdc tinh). Tuy nhién, néu nhin vao sé liéu cic nim
tir 2013 tro lai day thi thy rang thu tir thué dang c6
xu hudng tang lién tuc vé ty trong trong tong thu
NSNN (tr 75% 1én 82%). Pay 1a tin hicu tich cuc,
dam bao tinh bén viing trong thu NSNN hién nay.

So véi giai doan 2000 - 2008 thu thué chi chiém
ty trong khoang 60% va thu khac trong giai doan nay
ciing ting déng ké, chiém ty trong gan 40% tong thu
NSNN.

Ty trong thu thué trong tong thu NSNN & mdi
giai doan 5 nam trong thoi gian tir 1996 - 2016 ¢6 két
qua sau:

S6 liéu trong biéu do cho thay: Giai doan 1996
- 2000 va 2011 - 2016, thu tir thué (MTHUE) c6
muirc dong gop vao tong thu NSNN 1a tuong duong
nhau vdi ty trong khoang 76%. Hai giai doan 2001
- 2005 va 2006 - 2010 ty trong dong gop vao tong
thu NSNN ciia thué chi 1a 63.8% va 66.4%. Tuy
nhién, néu nhin vao xu thé thi sau mdi 5 nam tur
nam 2001 - 2016, s thu tir thué trong tong thu
NSNN da c6 xu hudng tang cao lién tuc tur 63.8%
toi 66.4 va 76.1%.

Nhu vy, ¢ thé thay rang mic dong vién thu
cia NSNN (MTHUNS) trong mdi giai doan 5 nim
khong nhitng phu thudc vao muc thu tir thué
(MTHUE) ma con chiu tac dong kha 16n (khoang
30%) vao thu ngoai thué (thu dau tho, thu tir dat va
thu khac). Tuy nhién, cic khoan thu ngoai thué dang
giam déan va thu tir thué dang tang lén.
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GDP THUNS | THUTHUE (5)’ Bién dong vé qu}f mo GDP, ‘thu ngan sach

va thu€. Nghién ciru bién dong vé quy mo thu

1996 -2000 100 1.0 100 NSNN, thué va GDP s& lam rd thém thuc trang dong

20012005 182 .16 L79 vién NSNN Viét Nam trong giai doan 1996 - 2016.

20062010 >4 > 281 Bién dong vé quy mé, nim 2016 so v6i nim

2011-2016 | 2.82 234 287 1996, quy md GDP di 16n ghp 16.6 1an, thu NSNN
Binh quin 2.3 2.43 2.49 gap 17.7 1an va thu tir thué 16n gap 18.9 lan.

Bién dpng vé quy mé GDP, thu NSNN va

J Feo o Neéu so sanh s6 li¢u trong moi ky ké hoach 5
thu thué sau moi 5 ndm

nam so véi giai doan 1996 - 2000 cho thiy, quy mo
—4—GGOP ~B—GTHUNS == GTHUTHUE GDP binh quan mdi 5 ndm c6 d6 16n gap 2.35 lan so

v6i 5 nam trudc do, dac biét giai doan 2011 - 2016
thi 1on gdp gan 3 1an (2.82 1an) so v6i 5 nam trude do
(2006 - 2010). Nhu vay, quy m6 GDP giai doan 2011
- 2016 di c6 d6 bién dong 16n vuot bac so véi mic
trung binh (2.35 1an).

Vé thu NSNN: S6 thu NSNN méi ky ké hoach

200

100 -

00

Yy @@ FESSSS LSS 3 e 5 nam tir 2001 - 2016 so v6i tong thu 1996 - 2000
oo cho thiy, sau mdi 5 ndm, quy mé thu NSNN c6 do
Biéu do 7: Toc dp tang GDP, thu NSNN va 16n gép binh quan 14 2,43 1an 5 nam trude do.

A _ 0, , , 4
thué 1996 - 2016 (%) Tuong ty, quy mo so thu tir thué c¢6 do bien dong

GGDP GTHUNS | GTHUTHUE 16n (2.49 14n), cao hon so v&i bién dong cua GDP
£2) (o) 2] (2.35 14n) va thu NSNN (2.43 1n). Nhu vy, quy md
-2 7 \
1996 - 2000 .1 H3 83 thu tir thué trong nhitng nim gin day (2011 - 2016)
-2 il 5
2001 - 2003 158 203 172 da tang 1én dang k€ so voi nhiing nam trudce do.
2006 - 2010 18.9 21.4 27.1 . .
(6) Toc do tang GDP, thu NSNN va thue. Toc do
2011 - 2016 13.3 11.2 13.2 f
_ ting GDP (GGDP), thu NSNN(GTHUNS) va thué
Trung binh 15.4 15.8 16.3

(GTHUTHUE) theo gia thyc té giai doan 1996 -

Téc dj ting GDP, thu NSNN va thu thué méi 5 .
oc ey ang > va tui fue mot 2016 duogc tinh toan c6 so liéu sau:

nim 1996 - 2016 (%)

Biéu dd trén cho thay xu hudng ting, giam
GDP, thu NSNN va thu thué 12 gan nhu dong thoi
v6i nhau. Tuy nhién vé mirc d6 tang, giam thi & cac

ETHUQD MNTHUNQD WTHUFDI MTHUEKH BTHUKH

trang thai khac nhau.

GDP (gia thuc té) trong 21 nim da ting binh
quan la 15.4%, trong khi d6 thu NSNN thi tang
15.8% va thu tir thué ting 16.3%. Nhu vay toc do
tang thu thué 1a cao hon hin trong s 3 chi tiéu.

(7) Co céu thu ndi dia. Thu noi dia da va dang
Biéu db 8: Co ciu thu nji dja 1996 -2016 (%) 1 bd phan c6 dong 16n nhat cho thu NSNN nhiing
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nam gan day, dic biét 1a nhimg nam tir 2013 - 2016.
Do vay, viéc nghién ciru nhing bién dong trong thu
ndi dia s€ co y nghia trong hoach dinh chinh sach
thu trong nhiing giai doan toi.

Thu ndi dia bao gdbm cac bod phan: (i) Thu tir
doanh nghiép nha nuéc; (ii) Thu tir khu vuc kinh té
ngoai nha nudc; (i) Thu tir cac doanh nghiép ¢ von
dau tu nude ngoai; (iv) Thu tir thué khac va phi, 1é
phi va; (v) Thu tir nha dat va thu khac.

Trong s6 5 khoan thu trén thi: thu tir cac doanh
nghiép nha nudc, thu tir khu vuc kinh té ngoai nha
nuéce, thu tir cic doanh nghiép c6 vén dau tu nudc
ngoai, thu thué thu nhap ca nhan va thué khac (thué
tai nguyén, thué méi trudng...) 14 cac bd phan quan
trong vi, trudc hét nhitng bo phan nay da dong gop
s6 thu 16n trong thu ndi dia (khoang 83%). Ngoai ra,
s6 thu ctia cac bd phan nay 1a nhitng khoan thu gin
lién v6i san xuét kinh doanh ciia cac doanh nghiép
(gan véi tang truong kinh t&) nén co tinh bén vimng
va 6n dinh hon céc khoan thu khéc.

Poi véi thu tir cic doanh nghiép nha nude.
Dong gop cho tong thu ndi dia ca giai doan 1996 -
2016 cua bd phan nay 1a 31%, 16n nhat trong so sanh
véi cac ddi tuong khac. Néu nhin vao xu hudng thi,
nhitng ndm 1996 - 2003 thu tir cdc doanh nghiép nha
nudc di dat ty trong binh quan t6i 38% tong thu noi
dia. Nam 2002 co ty trong thu cao nhét 1a 44% va
nam thap nhat 1a 1997 véi 32%. Sau giai doan nay
(ttr 2004 - 2016), thu tir cac doanh nghiép cua nha
nude chi dong gop vao tong thu nodi dia ¢ mirc
30.5%. Pic biét c6 mot s ndm ty trong nay chi dat
dudi 30%. Nhu vay, thu tir cac doanh nghiép ctia nha
nuéc dang chirng lai va s& giam dan vé murc dong
g6p vao tong thu ndi dia. Pic biét 14 trong nhimng
nam tdi thi mic dd dong gop cua cac doanh nghiép
nha nudc chic chén 1a s& giam manh do tién do cd
phan hoa s& dién ra nhanh hon.

Thu tir khu vuec kinh té ngoai nha nuée. Cac
don vi kinh té ngoai nha nuéc giai doan 1996 -
2016 da dong gop vao tong thu ndi dia dat murc

HOI NGHI KHOA HOC

17.6%. V& xu thé, sb thu tir bd phan kinh té nay
cho thu ndi dia ngay cang tang lén. Nhiitng nam
1996 - 2007, cac don vi nay chi dong gop vio tong
thu ndi dia véi muc tr 10 - 15%. Tuy nhién, giai
doan 2008 - 2016 thi muc do dong gdp cua khu
vuc nay da tang cao tap trung quanh mutc 18%, dac
biét c6 nhitng nam dat mirc 19% nhu nam 2012 va
2015. V& xu thé, thu ngan sach ¢ bo phén kinh té
nay s€ tirng budc tang cao hon trong nhiing nam
t6i do chinh sach khuyén khich phat trién kinh té tu
nhan ciia Viét nam dang trién khai thuc hién trong
thoi gian nay.

Thu tir cdc doanh nghiép ¢6 von dau tw nieée
ngoai. Tinh binh quan ca giai doan 1996 - 2016, ty
trong thu tir cdc doanh nghiép dau tu nudc ngoai la
17.9%, cao hon khu vuc kinh té ngoai nha nudc.
Tuy nhién, néu nhin vao xu hudng ting thi tiém
ning tang thu tir cac doanh nghiép nay cung rat 16n
va dang ting dan theo thoi gian. Néu nhu nhing
nam tr 1996 - 20006, ty trong thu tr khu vuc nay chi
c6 ty trong tlr 6 - 16% trong téng thu nodi dia, thi tir
2007 - 2016 ty trong thu da dat muc khoang 18 -
19%, dac biét nam 2015 dat muc 20.9%. Nhu vay,
vé xu thé, cac doanh nghiép c6 von dau tu nudc
ngoai s€ c6 dong gdp vao thu noi dia voi ty trong
ngay cang tang.

Cdc khodn thué khdc bao gdbm: thué thu nhép ca
nhan, thué tai nguyén, thué méi truong... vé xu thé
thi cac khoan thu nay s& ciing ting 1én dong thoi véi
xu thé tang cia GDP. Tuy nhién, toc d6 tang thu cua
cac khoan thu nay s€ khong 16n va khong tao nhiing
dot bién vé thu.

Céc khodn thu vé nha dat va thu khac. Céc
khoan thu nay c6 tinh on dinh thdp va kha ning s&
giam di trong giai doan tdi.

Nhu vay, trong tdm cua thu ndi dia trong nhitng
nam t&i s& phai tap trung chi yéu vao cac khoan thu
gan lién véi kinh té (thu cac doanh nghiép nha nuéc,
khu vyc kinh té ngoai nha nudc va cc doanh nghiép
¢6 von dau tu nude ngoai).
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2. MOT SO GIAI PHAP DAT RA DI
VOl CHINH SACH HUY PONG NHAM
PHAT TRIEN BEN VUNG TRONG GIAI
DOAN TOL

Tung budc tang thu, chim dut tham hut, tién
t4i can bang va thing du NSNN la myc tiéu quan
trong cua nganh tai chinh Viét Nam hién nay.
Viéc tang huy dong thu thong thuong dugc thuc
hién béi hai nhom giai phéap, d6 1a: (1) nhom giai
phap vé chinh sich va (2) nhém giai phap vé
quan ly.

Vé chinh sach, viéc ting quy mé sb thu duoc
thuc hién chu yéu théng qua: (1) Tang mirc dong
vién (ting thué suat); (2) Md rong co so thué.

Viéc ting mirc dong vién (ting thué suét)
trong ngan han s& lam tang sb thu (ting quy mo
thu), song day la giai phap c6 tac dong lam giam
co so thué (ting thué s& lam cho GDP ting
truong cham lai) va trong mot mirc do nhét dinh
cling s€ lam giam thu. Nhu vay, dé dat muc tiéu
dong vién thu bén ving thi khong nén lya chon
giai phap nay.

Viée mé rong co so thué ciing s& lam cho mirc
dong vién ting. Bé mo rong co so thué (ting quy mo
GDP) thi can dén nhiéu giai phap, trong d6 bao gdm
ca giai phap vé giam thué suét. Giai phap nay duoc
danh gia 1a s& tao ra s6 thu thué (mtc dong vién
NSNN) ¢6 tinh bén ving va dai han.

Thyc tién Viét Nam, trong subt nhitng nam
1990 cho t&i nay, nhiéu chinh sach thué da khong
ngimg dugc bd sung, stra ddi theo hudng giam thué
sut (nhu thué Gia tri gia tang, thué thu nhap doanh
nghiép, thué thu nhap c4 nhan...) song muc dong
vién thu NSNN van ting 1én, quy mo thu NSNN van
tang cao vi quy mé GDP da ting dang ké. S liéu
chimg minh thé hién trong:

Biéu s liéu vé quy m6é GDP, quy mo thu NSNN
va quy mé thu thué 5 nam sau so v6i 5 nam trudc
(don vi tinh 13 s6 14n ting 1én v& d6 16m).

GDP THUNS | THUTHUE
1996 —2000 1.00 1.00 1.00
2001 —2005 1.82 2.16 1.79
2006 -2010 242 2.59 2.81
2011 -2016 2.82 2.54 2.87
Binh quin 235 243 249

S6 thu NSNN nam 2011 - 2016 da ting gip
2,54 14n so v6i 5 nam trude d6. Con sd thu tir thué da
tang 2.87 lan so voi giai doan 2006 - 2010.

EMTTHUE EMTKH
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Biéu dé 9: Mirc dong vién thué va thu khdc trong
tong thu NSNN cdc nim tir 1996 - 2016

S6 liéu trong biéu cho thdy nam 2006, thu thué
chi dat ty trong 56.7% tong thu NSNN, song nim
2016 da dat toi 82%.

Dic biét, nhiéu nam trudc, thu NSNN Viét nam
phu thudc nhiéu vao thu dau thd (ndm 2006 da cé ty
trong t&i 29.8% tong thu NSNN) va thu tir hoat dong
xuat nhap khau (nam 2009 di dat ty trong hon 23%)
va thu ngi dia nhiing ndm nay chi dat 52% va 62%
tong thu NSNN. T6i nam 2016, thu dau tho, thu tir
dat, thu vién trg va thu khéac chi dat 17,9% tong thu
NSNN, trong khi d6 thu thué di dat mic 82,1%.
Diéu nay cho thay, thu NSNN Viét Nam da chuyén
dich theo hudng tang thu tir thué do quy mé GDP da
16n hon trude kha nhiéu.
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Nhu, viy, giai phap giam thué sudt, mo rong co
so thué s& 1a giai phap c6 tinh bén virng hon va
khong nén ting murc dong vién bang ting thué suat.

Ngoai ra, vé chinh sach, chi nén ra soat lai vé
d6i twong chiu thué. Néu chua hop 1y thi nén dua
vao danh muc thu ndp, dic biét 1a nhitng san phém,
dich vu hodc nhitng linh vuc kinh doanh méi nhu:
kinh doanh qua mang; dich vu van chuyén cua
Grabbike, Ubertaxi... d¢ dam bao cong bang vé
nghia vu thué va tang s thu cho NSNN.

Mot ndi dung nita vé chinh sach thu 13 can ra
soat lai nhitng quy dinh vé mién giam thué theo
hudng giam b6t dé tao mdi truong binh dang cho san
xuit kinh doanh.

Giai phap vé quan Iy thu: C6 thé néi nhitng nim
gan déy, thué suét nhiéu sic thué da duoc diéu chinh

HOI NGHI KHOA HOC |

giam, song sd thu van ting va ty trong dong gop vao
NSNN van tang. Pat duge két qua nay 1a do quy md
GDP da khong ngung tang 1€n, song bén canh do
khong thé khong dé cap toi hiéu qua cong tic quan
1y thué. Nhing nd luc vé kiém tra, kiém soat cac co
s¢ tinh thué, chéng buon lau, gian lan thué, trén thué,
chéng chuyén gia, chuyén thué, ciia co quan thué da
han ché t6i da that thoat ngudn thu, ting dang ké s6
thu. Do vay, trong thoi gian ti, cong tac quan 1y thué
s& phai tiép tuc ting cudng dé han ché thét thoat va
tang muc dong vién.

Ngoai ra, cac bién phap vé kiém soat gia, dic
biét 14 trong linh vuc xuit nhap khau, khau kinh
doanh thwong mai va quan 1y déi trong ndp thué. ..
1a can c6 nhitng giai phap chit ché hon dé tranh that
thoat va nang cao sd thu..<

TAILIEU THAM KHAO

[11 TAILIEU THAM KHAO

[2] Nién gidm théng ké tir 1996 - 2016
[31 Trang Web clia B0 tai chinh

[4] Trang Web cta Chinh phd

[5] Chién lugc tai chinh 2011 - 2020.
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Sinh vién “yéu” trong giao tiép bang

tiéng Anh nguyén nhan va giai phap

>

1. TINH HINH THUC TE

Phén 16n céc sinh vién dang hoc dai hoc hodc da
t6t nghiép dai hoc van khong thé giao tiép duoc bang
tiéng Anh. Hau hét cau tra 161 cia cac ban cho ciu hoi
“Tai sao ban khéng muén giao tiép bang tiéng Anh?”
déu 1a: “Chiing em bi mat gdc.” “Ching em so sai.”. .

2.NGUYEN NHAN VA HAN CHE

Céc ban sinh vién déu da phai trai qua rat nhiéu
nam hoc tiéng Anh: tir thoi hoc phd thong cho dén
khi vao dai hoc. Nhung khi cac ban sinh vién budc
vao dai hoc, vé co ban, tinh cach, thoi quen va dac
biét 1 nhitng thoi quen “khong tot” (tao 16i mon)
trong viéc hoc noi tiéng Anh (speaking) da hinh
thanh tir thoi hoc pho thong, khong thuan loi dé hinh
thanh mot thoi quen noi/giao tiép mot ngdn ngit mai.

Moi ngudi déu biét, tiéng néi ¢6 trudc va chir viét
¢6 sau. V& ban chét, ngdn ngi chinh 14 tiéng néi. Sau
ndy xuat hién chit viét nham dé mo ta lai nhimng 4m
thanh ctia 161 noi. Nhu vay cac ban sinh vién da mat rat
nhiéu nam hoc & phd thong chi biét hoc chir ma khong
duoc hoc/thyc hanh luyén néi/giao tiép bang tiéng Anh.
Tir d6 dan dén viée cac ban sinh vién cam thiy chan
nan, khong tu tin va hon nira viéc hoc cac k¥ nang con
lai cia mon tiéng Anh ciing kho khan hon. Trong giai
doan ¢ truong dai hoc, cac ban sinh vién da 16n [én, da
c6 y thirc, da biét xdu ho, khong con ngay tho nhu hdi
con hoc pho théng nén viée noi/giao tiép bang tiéng Anh
khéng con ty nhién nita vi trude khi ndi/giao tiép bang
tiéng Anh cac ban sinh vién thuong phai can nhic xem
dung/sai trong viéc dung chit nghia hodc ngir phap...

Thong thuong, quy luat hinh thanh ngdn ngl mot
cach don gian ty nhién chi 13 ling nghe ngudi khac

y

n6i va bit chude, giéng mot dira tré tir khi sinh ra va
bat dau tap néi trong mdi truong xung quanh chir
khong hé lién quan dén van dé nhu ngir phép hay chit
nghia. Khi mot dira tré biét noi rdi thi né6 méi bt dau
tiép can dén chir nghia hogc ngit phap do gia dinh /
cha me / thiy ¢b gido chi bao & nha hoidc & truong.

Ngay nay, tré¢ em duoc gia dinh va cha me cho
tiép can véi moi truong hoc ngoai ngit tir nhd nén
day 1a mot thuan lgi vi cac em con nho s€ hinh thanh
duoc cac thoi quen va k¥ nang rat tdt trong viée hoc
mdt ngdn ngit méi: phan xa khi néi/giao tiép, phat
am chuan hon do dugc tiép xtic nhiéu v&i phim,
nhac,... béng tiéng Anh hodc duoc hoc dudi moi
trudng co6 gido vién ban xu gidng day...

Trudc day, hoc sinh va sinh vién da khong duogc
tiép can dung phuong phép ty nhién dé hinh thanh cac
théi quen va ky ning diang trong khi néi/giao tiép mot
ngdn ngir nudc ngoai/tiéng Anh. Nha truong va cac
giao vién da khong chu trong viéc hinh thanh k§ nang
ndi (speaking) ding cach cho cac em. Cac thay c¢b &
truong chi danh nhiéu thoi gian cho viée giang giai ngit
nghia hodc cac hién tugng bang ngdn ngit tiéng me dé
(tiéng Viét) ma khong biét rang viée dung tiéng me dé
(tiéng Viét) trong giang day ngoai ngit s& dan t6i nguoi
hoc nhanh chéng quay lai thoi quen cii 14 ndi tiéng me
dé (tiéng Viét) vi n6 dé dién dat hon va nhanh hon.

Hon nita, khi 1én 16p phan 16n cac tiét hoc tiéng
Anh thudng mang ndng tinh hoc thuat, tic 1a qua
quan tam dén giang day ngit phap va ciu tric cu
ma khong quan tim dén tinh ing dung ctia ngdn ngir
trong thuc té. Piéu nay cong voi viée danh gia va thi
clr & cac cap pho thong con ning vé viée lam bai thi
trén giéy. Cho nén nhiéu ban hoc sinh, sinh vién c6

* Pai hoc Cong nghé bong A.
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thé néi rat gioi vé cac hién twong ngit phap, ciu trac
cau va lam bai thi viét, doc dat két qua rit cao, nhung
lai khong thé noi/giao tiép tiéng Anh tot. O mdi
truong nhu vay s& khién cac em tré nén thy dong.
Trong gid hoc, gido vién dong vai tro lam dao dién
va kiém ludn dién vién. Nhu vay, cac em khong duoc
khich 1€ dé noi/ giao tiép mot cach ‘ty do’ va tu nhién
nhu trong mdi truong séng hang ngay; cac em sé bi
han ché va dan mat di kha ning giao tiép. Hon nita,
nhiéu khi cac em luyén néi va noi mét cau chua ding
thi gido vién thuong bo qua hodc phé binh ngay trén
16p ma khong an can chinh sira va dong vién cac em.
Diéu nay lam cho cac em c6 tam 1y so noi, sg sai va
c6 y nghi la khong noi cho an toan. Pay la nguyén
nhan hinh thanh nén théi quen ‘x4u’ trong giao tiép
no6i chung va giao tiép tiéng Anh noi riéng.

3.GIAI PHAP

O giai doan dai hoc, chung ta khong thé ap dung
viéc hinh thanh ky ning giao tiép tiéng Anh theo quy
luat ty nhién (vi sinh vién da khong con ngay tho, tu
nhién nhu tré nho), ma phai ap dung phuong phap
“tich cuc”. Tuc 14, chung ta phai lay cam htng cho
sinh vién, khich 1& cac em noi/giao tiép tiéng Anh
trong gio hoc, cho cac em ndi cac tir/ cac cau/ cac
tinh hudng thyc té don gian va luyén néi cang nhiéu
cang tot ké ca khi cac em noi sai thi chiing ta ciing
nén khich 1€, dong vién cac em roi chinh sira. Céc
gidng vién phai cho cac em lam lién tuc trong cac
i hoc, lap di 1ap lai nhidu 1an va cho cac em doc to,
ké ca khi hoc k¥ nang viét hay lam bai tap, dé cac em
quen duoc noi/phat am. Cac bai tp vé nha, giang
vién ciing nén khuyén khich cac em luyén doc nhiéu
1an, tham tri ghi 4m lai hodc quay video rdi giri bai
vao nhom dé moi ngudi cung xem va chia sé.

Mot nguoi khong thé néi/giao tiép tiéng Anh gioi
khi chi danh thoi gian cho viée doc va viét ma phai
nguoi d6 phai danh thoi gian dé rén luyén dé tao nén
phan xa. Mot nguodi cd phan xa tdt 1a nguoi khi duge
dat cau hoi 1 c6 thé tra 101 ngay khong can suy nghi.

Nhiéu sinh vién khi duoc duoc hoi mot cau gi
d6 thi cac em déu ngimg vai gidy dé suy nghi réi méi
tra 101. Po6 chua duoc goi la phan xa.

HOI NGHI KHOA HOC

Mot s6 hoat ddng goi ¥ danh cho giang vién:
c6 thé ap dung trong cac gio 1én 16p:

+ Tao phin xa nhanh:
Pair work (nhom hai nguoi):

Chia 16p thanh cac nhom hai nguoi: mot nguoi
dit cau hoi cho nguoi kia. Yéu cau 1a ngudi hoi phai
hoi cang nhanh cang tot; ngudi con lai cling phai tra
161 that nhanh.

Luc dau sinh vién s& khong 1am duoc ngay,
giang vién co thé soan nhitng cdu hoi that ngin
va dé dé cac em co thé hiéu va tra 16i duoc ngay.
Giang vién s€ dinh ra cac muc thoi gian khac
nhau: ban dau 1a 5 gidy/cau hoi, sau d6 rit xuéng
la 3 gidy, roi 2 gidy. Hoat dong nay c6 thé ap
dung cho tirng bai hoc, giang vién soan cac cau
hoi c6 lién quan dén bai hoc va cho sinh vién
thuc hanh.

+ Luyén tir vung:

Giang vién chi dinh mét sinh vién bat ky va yéu
cau sinh vién d6 dwa ra mot tir tiéng Anh da hoc (bt
ky). Giang vién co thé viét cac tir ciia cac sinh vién
1én bang hodc giang vién c6 thé yéu cau sinh vién
1én bang viét tir vung ctia minh. Sau d6, giang vién
yéu cau chia nhom/t6 va cac nhom/td s& viét/noi cac
tur trén bang thanh mot cau chuyén theo dung trat tu
logic. Nhom nao viét/noi duogc ciu chuyén hay thi
nhom d6 sé thing.

Ca hai hoat dong néu trén déu tao cho sinh vién
hinh thanh phan xa néi nhanh va dé ap dung ngay
trong gid hoc trén 16p.

Trén ddy 1a mot phan dong gop rat nhd mong
doéng gop phan nao va két hop véi nhitng phuong
phap tong hop khac c¢é thé tao ra hiéu qua kha quan
trong viéc rén luyén k¥ ning noi/giao tiép cho sinh
vién ngay tir nam thi nhat. Khi sinh vién d c6 thé
noi/giao tiép duoc tiéng Anh & mirc co ban thi viée
tiép tuc nang cao 1én & tat ca cac k¥ niang khac s&
thuan loi hon rat nhiéu. Pac biét, véi nhirng sinh
vién thudc cac khéi/nganh khong chuyén thi viée
noéi/giao tiép dugc tiéng Anh 1a mot diéu vo cing
quy gia. <

CO SO PAO TAO VA THU'C HANH TAI HA NOI: TOA NHA POLYCO

Dia chi: Duong Tran Hitu Duc, Q. Nam Tur Liém, Ha Noi

Tel: 0246 262 7798 = Website: www.eaut.edu.vn

131



TRUGNG DAI HOC CONG NGHE DONG A

EAST ASIA UNIVERSITY OF TECHNOLOGY

Phan loai lop theo trinh dé tiéng Anh

>

1. TINH HINH THUC TE

Khi sinh vién nhap hoc vao mdt trudng dai hoc,
dau vao mot 16p khong dong déu vé trinh do, trong
khi yéu cau dau ra cho sinh vién sau mdi hoc phan
phai dat & murc do tuong duong nhét dinh.

Xét vé khia canh c4 nhan sinh vién, cic em van
chua c6 thoi quen va k¥ nang lam viéc voi mot ngoai
ngir khac (vi du tiéng Anh) 12 phai rén luyén va thyuc
hanh dé c6 phan xa khi giao tiép, chir khéng phai chi
1én 16p hoc d6i phé trong vai ba budi hoc rdi 1am bai
kiém tra cho xong. Vi thé nén trong qué trinh hoc,
nhiéu em van rat chénh mang, rat it khi hoan thanh
bai tap vé nha hodc trau doi thém k¥ ning hodc luyén
tap nang cao hodc hoc/lam bai déu din hang ngay.
Diéu d6 dan dén thyc trang két qua 1a cac em chi viét
két qua vao bai lam/bai tap vé nha hodc lam lay 16 dé
cho du bai.

Bén canh d6, sinh vén van qua chu trong vao
diém s6 ma it dau tu rén luyén k¥ ning hodc chua co
dong co hoc tap hodc chua c6 nhu cAu clia ban than
vé cong viéc thuc té sau nay bat budc phai sir dung
dén tiéng Anh. Vivay, cac em van con “than nhién”,
“ung dung”, “chua quan tam”,... va chua nhan thirc
dugc tim quan trong ctia tiéng Anh trong cudc song
dé léy d6 lam muc tiéu hoc tap.

Tuy nhién, vin con c¢6 mot sd sinh vién nhin
thdy dugc tim quan trong ciia tiéng Anh va c6 dong
luc dé hoc, nhung su bén bi va chim chi khong duoc
lau dai ma chi & thoi ky dau hodc trude khi thi, nhidu
khi sy ludi biéng da 1an at hét sy quyét tim khién
cho viéc hoc tiéng Anh dan dan bj sao nhang.

2.UU PIEM CUA VIEC PHAN LOAI LOP

Sau khi phan loai 16p, cac sinh vién lop
kha/gioi thudng co trinh do kha dong déu: c6 thé 1a
twong dwong hodc cao hon. Tir d6, cac em c6 thé
hoc hoi thém tir cac ban cach hoc, biét thém céc
ngudn thong tin khac dé hd tro tt hon trong viéc
hoc tiéng Anh. Vi du, c6 sinh vién rat tt vé phat 4m
hodc tu vung... khi dugc hoi ban doé bat mi réng rat
hay 1én Youtube dé nghe va ‘nhai lai’ nhitng bai
giang clia ngudi nude ngoai/ ban xir; hoic doc rat
nhiéu bai viét/truyén duoc viét bang tiéng Anh tir
d& 1én kho dé cai thién tir vung,... Ngoai ra, & 1op
khé/ gioi, cac sinh vién van c6 xu huéng dua nhau
vé thanh tich hoc tép, nhét 1a diém sd. Nhu vay, cac
em dugc giao luu va hoc hoi ¢ nhau rat nhiéu chir
khong gbi gon trong pham vi sach/ tai liéu hoc 1én
16p. Diéu nay rat hay va pht hop v6i xu hudng “hoi
nhap qudc t&” hién nay.

Thém vao d6, sinh vién ¢ cac 16p nay ciing
rat thich tha vi duoc hoc theo tdc do nhanh hon
v6i kién thirc minh da biét, hoc thém céc kién
thirc va k§ nang méi hodc thuc té hon trong doi
séng, vi du nhu viéc luyén am,... va cac em biét
cach st dung tir dién t6t hon, gitp cho qua trinh
tu hoc, thuyét trinh béng tiéng Anh, thyc hanh
tinh hudng giao tiép mo6 phong cong viéc mo
udc; vi dy, cong viéc gidi thiéu san phém, ban
hang, xtr 1y tinh hudng khi giao tiép vdi khach
hang nudc ngoai,...

Déi voi giang vién duoc day 16p kha/gioi luon
¢6 hing thii hon khi sinh vién tiép thu bai dong déu,

* Pai hoc Cong nghé bong A.
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nhanh hon va hing hai hon, tién trinh 1én 16p troi
chay hon. Thém vao d6, viéc thiét ké cac hoat dong
bd trg cho hoc tép trén 16p tré nén dé dang hon chir
khong phai lo ling dén viéc phai giang day thé nao
dé thoa man dugc cho tat ca sinh vién trong 16p tir
gioi, kha va yéu nira.

3.CAC HAN CHE CUA VIEC PHAN
LOAILOP

C6 nhiéu sinh vién khong ¢6 nhu cau hoc mo
rong, ning cao, nén khong mudn vao 16p kha/gioi
ma xin xudng 16p thap hon trinh d6 dé viéc hoc duoc
‘nhe nhang’, ‘dé chiu’ hon. Thém nita, cic em e ngai
khi vao 16p kha/gioi cac giang vién s& yéu cau cao
hon, cho diém khét khe hon va cdc em hy vong & cac
16p thuong sé€ dé& dat dugc diém cao hon.

Viéc cac sinh vién xin chuyén tir 16p kha/gioi
sang 1op thuong s€ lam cho giang vién quan ly 16p
kho khan vi 16p s& tré nén 16n x0n va mat nhiéu thoi
gian dén 6n dinh tim 1y cho cac em. Mot phan nita la
do sinh vién ¢ 16p kha/gioi thuong cé nhitng ‘doi hoi’
vé mit kién thirc, k§ ning cao hon va cac em mong
chd ¢ giang vién nhiing diéu tha vi, méi mé hon so
v6i 16p thuong, cho nén day 16p kha/gioi ciing can
phai dau tu thoi gian, cong stc dé tim ngudn hoc,
thiét ké nhiéu hoat dong hoc tap thi vi dé thu hut
dugc cac em tham gia mot cach hao hung va nghién
ctru phuong phap giang day pht hop dé cac em ngam
duogc sau nhat kién thuc tiép thu duoc trén 16p.

4. GIAI PHAP VA DE XUAT

Dé viée ap dung phan loai 16p theo trinh do dat
duoc muc tidu cudi cing 1a gitip sinh vién tién bo hon
trong hoc tap, mot s6 hoat dong duoi day sé hd tro tot
hon cho viéc quan 1y 16p va giang day hiéu qua hon.

a) ba dang hoa hoat dong:

Dua ra nhiéu hoat dong hoc tap dé giup sinh
vién rén luyén ky nang nhiéu hon va ludn tap trung
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vao 2 yéu t6: tc d6 nhanh va tao ap luc thoi gian.
K¥ ning ‘néi-viét’ ludn can sy tap trung va bén bi;
viéc lam di lam lai trén lop va cac cép d0 nhan doi
- nhém nho - nhém 16n dé cac em cé nhiéu trai
nghiém.

b) Phan chia nhém nhiéu dang/kiéu:

- Han ché chia theo chd ng6i vi sinh vién thuong
¢6 xu huéng ngdi ty lai mot cho;

- Tang su giao luu, lam viéc gitra cac sinh vién
cua cac 16p vé: diém so, dac diém ngoai

hinh, mau sac quan 4o, gidi tinh,...; néu so
lugng dong déu, giang vién hiy chon ngau nhién.
c) Piém sé:

Phai c6 ché d¢ ‘thuong-phat’ 1o rang:

Thuong diém cho sinh vién tich cuc, cham chi,
co tién bg,...;

Trir diém cac sinh vién chua cham chi, khong
lam bai tap, diém kém vai sinh vién khong c6 mat
khi lam bai ki€ém tra trén 16p, budc sinh vién phai tich
cuc hon dé go diem. Rén cho sinh vién co6 thdi quen
lam viéc nhi€u hon: ra cac dang bai tép da dang.

d) Rén luyén k¥ nang:

Sinh vién hay c6 tdm 1y luoi lam bai va lam
bai qua quyt cho xong, nén khi giao bai tap, giang
vién can dinh hudng thém cac bai tap c6 k¥ ning
nghe-néi-doc-viét, nhu viéc quay video phan doc
va phat 4m, ghi 4m cac phan thao ludn nhom theo
chu dé,...

5.KET LUAN

Viéc phén loai 16p theo trinh d6/ ning lyc tiéng
Anh dem lai rat nhiéu loi ich cho ca giang vién va
sinh vién nhdm gitp cac em cai thién nang luc sir
dung tiéng Anh va c6 thé ap dung vao doi séng thuc
té clia cdc em sau nay. <
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An open implement of industrial
communication and internet of things
(iot) using embedded linux

ABSTRACT

Communication between controllers and physical devices is a crucial task in the
automation systems. In facts, communication task usually requires specific devices and
software, which are expensive, for each communication protocol and complies with
certain communication standard. This issue therefore will provide the users less flexibility
as well as knowledge about how these devices work. As the embedded computer emerges
and becomes more and more popular, it presents a new opportunity for the developers
to develop the communication applications including recent popular Internet of Things
(IoT) applications using the open source programs. This paper presents a case study of
implementing an open source program in the IoT 2000 Gateway - A new Siemens open
source device to communicate with the Siemens SIMATIC S7 - 1500 PLC and the
Schneider PM 5350 Power Meter then transfer the acquired data to the Amazon Web
Service cloud platform. This communication platform will enable the usage of
manufacturing data from system wide physical, operational, and human assets to drive
manufacturing, maintenance, digitalization of operations, and energy supervision via
manufacturing network. This is the key feature of the smart factory and Manufacturing
Execution System (MES) to be implemented in a specific brewery in Vietnam.

Keywords: Profinet; Modbus; loT; Open source; Embedded; Linux, Cloud computing, Industrial Communication

1. INTRODUCTION electrical signal, especially the digital signal. The

« T communication system used in the industrial
The term “communication” implies the process

of ex-changing information between individuals
through a common system of signs, symbols and
behaviors. In the automation system, it means
transferring data and command between devices in
the communication network usually through

applications is call industrial communication. This
kind of application requires the high level of data
exchanging, data controllability and reliability.
Industrial communication network also led to the
developments and implementations of various

* East Asia University Of Technology
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communication protocol such as HART, Profibus,
Modbus, Ethernet/IP This
communication (Fig 1), which is called field bus,has

etc., model of
been the standard in the industrial sector for a long
time. However, this field bus model still has some
limitations. It doesn’t allow the devices in field level
to transfer data directly to the information level (Fig.
1). Moreover, it is also very difficult for field devices
to communicate with other field devices especially
when they use different protocols.

In the recent year, those disadvantages are become
more and more obviously under the new context of the
fourth industrial revolution and Internet of Things [2].
The new model of industrial communication like Cyber
- Physical System [3] will allow cross - layer
communication and most of the devices in the future
will be connected to the Internet (Fig 2). It is an
opportunity for the embedded and open source system
thanks to its great flexibility. The embedded computers
using Linux OS [4] can read and write data to multi
devices with different communication protocols as well
as transfer the data to the cloud platform through the
Internet. It is also easy for the small company to design
and implement the application by themselves and
provide the user a greater understanding about the
system. In our case study, we will introduce some new
devices and tools which are available and our
implement of communication with some industrial
devices using those tools.

Fig. 1: Communication networks within the
factory automation hierarchy [1]
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2. EMBEDDED COMMUNICATION
SYSTEM

A. Embedded computer

The embedded computer is a microcontroller or
microprocessor-based system for specific functions
and it is implemented as a part of a larger device or
system. There are variety of shapes and sizes of the
embedded computers, but the most commonly used
is the integrated board such as Arduino or Raspberry
Pi (Fig 3).

These board computers are often based on ARM
or AVR microcontroller. Many of these embedded
systems have in - board Ethernet and Wi-Fi module
and allow Internet connection via programmable
This feature makes the embedded
computer play an important role in the evolution of
Internet of Thing. The embedded computers will
become a connection hub between the physical
world and the cyber world. It gathers the data from
the machine and process throw its various
communication port, implements some simple
processing tasks before remotely connect the data to
the database via internet. The types of embedded
computer built for communication purpose and [oT
application are called gateway and loT gateway
respectively. In our implement, the embedded
computer 10T2040 is used, which is an open source
IoT Gateway provided by Siemens AG [5].

software.

Comm uagcation Social Mur_ﬂ\'lnes
an a3
services “ Ei}. -
1 B : e . ="
._: g ﬂ\; .
tit —e ﬂ\
v B —0 Virtial Productions
— Real world Vgt
g - 1 |ﬂ-" 0 Global Facilities

Fig. 2: Communication networks within
industry 4.0 concepts
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Fig. 3: Embedded system

B. Embedded operating system

As the embedded system application become
more and more complex, the need of operating
system to manage the system resources become more
crucial. The main tasks of the operating system are
organizing and controlling the collection of
hardwares to support the operation of the system. The
specific functions of the operating system are [6]:

* Processor Management: The operating system
decides the amount of time that processor spend on
each task, ensure that each process have enough time
to function properly and control the switch between
processes in the multi-task environment

* Memory and Storage Management: The
operating system control the use of the memory to
provide the required memory for each process and
manage the storage of data and program

* Device Management: The operating system
manages all hardware not on the computer's
motherboard through driver programs include
inputs, outputs, sensors, communication ports etc.,
Drivers provide the way for applications to make the
usage of hardware subsystems without knowing in
details of the hardware's operation. The driver's
function is to transform the electrical signals of the
hardware subsystems and the high-level
programming languages of the operating system to

application programs. One reason that drivers are

separated from the operating system is for
upgradability of devices

* Providing Common Application Interface:
Application Program Interfaces (APIs) allow
programmers use functions of the computer and
operating system without directly keeping track of
all the details in the CPU's operation. Once the
programmer uses the APIs, the operating system,
connected to drivers for the various hardware
subsystems, deals with the changing components of
the hardware.

* Providing Common User Interface: A user
interface (UI) brings a formal structure to the
interaction between a user and the computer

Unlike the operating system in the general
purposes computer, the operating systems for the
embedded computer are differently depending on the
hardware usage for computer and the application of
the computer. For example, the Arduino Ytn board
uses an operating system called LininoOs and the
Raspberry Pi uses Raspbian operating system. In our
case study, we focus on the Linux based operating
system. The [0T2040 that we used is designed and
tested on a variation of Linux which is called Yocto.

C. Software Infrastructure

Cloud and Cloud computing are two of the main
contents in the concept of Industry 4.0. The main
idea behind this trend is that the IT infrastructure that
reside in remote data centers, accessible via the
Internet, can now be rented by the customers and
they only need to pay for what they use. The key
attributes of the Cloud computing are [7]:

e On demand: 1t is available “as needed”,
meaning that the resources are only paid for when
they’re being used

* Elastic: Resource can be scaled up and down,
as required. The developer can be design and test
their application on the small scale and then scale up
the application using the same solution

* Online: The resources are not only accessible
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via the Internet but also always available and can be
instantly deployed when they are needed

* Managed: The Cloud service, at least the
infrastructure, is managed by the Cloud services
provider not by the customer IT staff.

The Cloud computing allows the developers to
care less about the IT part and focuses more on
developing their own applications. This is also affect
the new trends in software developing, namely
Software as a Service (SaaS) and Platform as a
Service (PaaS). SaaS means that the customers can
use a software based on the pay-per-use model
without the need of installing the software
beforehand. PaasS is the natural evolution of the SaaS
model. It can be simply explained that the developer
will deploy their own software and applications on a
provided platform which are pay-per-use basic [7].

These trends also affect the way programmers
do their coding. The developers now do their
programming based on the libraries made by the
others rather than create their own libraries since
these libraries are well-designed, well-tested while
still free and easy to access. Some even do their
programming by the Graphical Programming tools
such as Node-red [8]. All these tools and libraries
make the developing of the Embedded system easier
and cheaper.

3. OPEN SOURCE COMMUNICATION
IMPLEMENT

A. S7 communcation with Siemens SIMATIC
S7 1500

S7 communication is a Siemens proprietary
protocol used for exchange data between SIMATIC
PLC or between PLC and Industrial PC stations. The
protocol has been used by Siemens since the
introduction of the SIMATIC S7 PLC in 1994 and
run on top of different physical/network layers, like
RS-485 (MPI/Profibus) or Ethernet TCP/IP
(Profinet). The Ethernet implementation of the S7
Protocol relies on ISO TCP (RFC1006) which, by
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design, is block oriented. Each block is named
Protocol Data Unit (PDU). Each S7 PDU consists of
a header, a set of parameters, a parameters data and
the data block (Fig. 4). Like the other Siemens
communication protocol, S7 communication follow
the server - client model. The messages contain the
command from the client or the respond of the server
for that command.

In our project, we have tested two ways to
acquire data from the SIMATIC S7 1500 using S7
protocol. The first option is to use the open source
library which is called Snap7. The Python wrapper
for this library can be downloaded with the pip
command. The Client object of the library allow
various command such as read input, write to output,
read or write to DB, change PLC address, change the
PLC mode, download or upload program and so on.
The other option is using a JavaScript module called
node-red-contrib-s7 which is deployed on Node-red,
a JavaScript graphical development environment. To
connect to the PLC, we need to specify the PLC IP
Address, the number of rack and the slot in the rack
that the PLC is installed. The TCP port that is used
for S7 communication protocol is 102. The variable
to read or write is specified by the number of DB,
the data type and the offset of the variable in the DB
(Fig. 5). In our project, we tested to read the speed
feedback and the temperature of a motor and write
back the speed set point to the driver (Fig. 6)

B. Modbus RTU communication with
Schneider PM5350

The Modbus protocol [9] is one of the oldest
SCADA protocols, generally used in industrial
control applications and monitoring processes. The
protocol is developed by Modicon (now Schneider
Electric) and has been used for industrial application
since 1979. The key features, which make Modbus
so success, is that it is openly published, royalty-free,
easy to deploy and maintain.

The Modbus protocol can be divided into two
main versions: Modbus serial and Modbus TCP,

O
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S7 Telegram Header | Params - Data
\ 4 A 4
ISO on TCP TPKT | coTtp S7 PDU
y
TCP/IP | Header | ISO TCP Telegram |
Protocols Encapsulation
Fig. 4: 87 Protocol message format [10]
each version offersunicast and multicast  the 10T2040. This port can be configured with

transmission mechanisms between oneor several
masters and one or more slaves. Up to 250 devices
can be connected to the Modbus bus. Master-slave
architecture is used for transmitting data between
two devices. The Modbus serial protocol uses two
transmission modes. Devices in ASCII mode send
each byte as two ASCII characters, while in RTU
mode, each byte is sent as two hexa decimal four bits
characters. The Modbus frame is composedof an
Application Data Unit (ADU), beginning with the
slave address and ending with the error check.
Between the slave address and the error check is the
Modbus PDU which contains the function code and
the parameters data [11].

The power meter PM5350, which we use in our
case study, support Modbus RTU. The RTU mode is
more efficient and is used in most industrial
networks. It uses the specifications of RS-485
standard to transfer data and reaches maximum
transmission speeds up to 19.2 Kbps. To connect to
the power meter, we use the embedded serial port of

iE Variable list
DB6,REAL2 Speed_Set x A
DB6,REALE Speed_Act x
DB6,REAL12 Motor Temperature x

Fig. 5: Variables configuration

different serial standard, namely RS-232, RS-422
and RS-485. In our case, the RS-485 standard is
used. The software package we use to communicate
with the power meter is node-red-contrib-modbus,
which is also deployed via Node-red. We use the
Modbus-read module to read the holding registers
from the power meter. The node payload is in the
form of an array of two bytes long (Word) registers.
However, the original form of data is four bytes
float. To process the data, we first use the
writeUInt1 6LE method of the Buffer object to write
the acquired register into a buffer then use the
readFloatLE method to read back the data from the
buffer in four bytes float format.

C. AMAZON WEB SERVICE (AWS)
CONNECTION

To send data over the Internet, we use the Cloud
computing service provided by AWS, which charges
the customer based on the number of messages sent
or received. This service uses the Message Queue
Telemetry Transport (MQTT) protocol which follow

s
lf
g

_—8 . Q
P oo — ST

Fig. 6: Node-red flow for S7 communication
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Telegram mapping

Fig. 7: Node-red flow for Modbus and
AWS IoT publishing

 cumenth0 [ ]
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Fig. 8: Node-red flow for AWS IoT
subscribing and GUI

the publish - subscribe model [12]. The architect of
MQTT has two main parts, namely Broker and
Clients. Broker acts as a hub for the connection of
messages from and to the Clients. It receives the
messages from the Publisher, put them into the
queue and transmits to the right Subscriber. The
Clients are separate into two kinds which are
Publisher and Subscriber. Publisher sends the
messages to the Broker with a specific topic. The
Subscriber also has a specific topic and if the topic
of the Subscriber matches to this of the messages,
the Broker sends the messages to the Subscriber.

In our project, the Broker is provided bythe
AWS and the publish and subscribe functions is

implemented by IoT Software Development Kits
(SDKs) [13]. AWS provides the customers with
SDKs for different programming languages such as
Embedded C, Python, JavaScript and so on. Since
our program for acquiring data using JavaScript and
is deployed via Node-red, we chose to use the AWS
SDKs for JavaScript in the form of Node-red module
called node-red-contrib-aws-iot-hub.

First, we register the MQTT broker in the AWS
IoT service called Thing. Then, we create a security
certificate and attach it to the Thing. This certificate
includes a public key, a private key and a root CA,
which the Clients must provide to access to the
Broker. These keys are stored in separate files and
for using the Node-red module, these files must be
named in correct format. We also create the policy
that declares the actions that the Clients can perform
and attach this policy to the certificate.

To perform the publishing, we use the publish
node. We need to specify a unique ID for the Client,
the API endpoint of the AWS account, the topic of
the messages and the path to the certificate files. The
payload of the message sent to the publishing node
can be a JavaScript object or a string. In case of the
string, it should be in JSON format which the
JavaScript object is converted to before sending to
the Broker. Similarly, the subscribe node is used to
perform the subscribe function. The output of the
node is a message object with the topic and payload
are those of the MQTT message.

D. Simple Graphic User Interface (GUI)

In our case study, we tested to remotely
visualizing the variables from the power meter using
the Internet. The variables are read to the 10T2040
using Modbus RTU and transfer the data to the
MQTT Broker using AWS SDKs (Fig. 7). In another
computer, we use AWS SDKs to receive the data. To
create the GUI for visualizing the data, we use a
node-red module called node-red-dashboard. Since
the payload of the messages sent to the Broker are in
the JSON format, we can use the JSON node to

i
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convert the message payload to JavaScript object
and map each variable to the corresponding
dashboard node (Fig. 8).

4. CONCLUSION

In the paper, we have presented our implement
for several communication applications using the
embedded
communication system. All the programs are

computer as the core of the

designed and tested with the free and open Linux
platform. Both the communication between the

devices and the gateway and between the gateway
and the AWS Cloud run stable and reliable. It is
noted that the opportunity for the embedded system
and open source system in the industrial application
is very promising.
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Temperature prediction and model
predictive control (MPC) of a distillation
column using an artificial neural
network based model

ABSTRACT

This paper addresses the possibility of using neural network model predictive control
(NN - MPC) with receding horizon principle to control a distillation column system as
well as many other nonlinear system with complex mathematic model. A small scale,
refined distillation column model is built using balance equations and vapor liquid
equilibrium (VLE) theory to provide data for training neural network and testing the
controller. The neural network is established by measuring the system inputs and outputs
from the simulating plant. The neural network based model is then used to predict the
future output for MPC controller. The simulation results indicated that NN - MPC is
capable to track the changing set-points and reject the changing disturbances with a
negligible steady state error due to the estimation error of the neural network and
linearization.

Keywords: neural network, receding horizon method, distillation column, model predictive control (MPC), temperature
control, output prediction

1. INTRODUCTION

Predictive control is an advanced control

the processes are nonlinear and using nonlinear
models as a prediction model for the MPC controller

hod which is widel dinind o1l is much more difficult than the linear one. Receding
Tnet od which is widely used In Industry, espema. Y horizon algorithm [2], which uses linear estimations
in the control of processes that are low dynamic, of the nonlinear model at each stage to predict the

multivariable and uncertain. The linear MPC system future outputs, is one of the most simple

controller is well established and proven to be
significantly better in comparison with a traditional
controller like PID [1]. However, in reality, most of

methods to handle the problem about system’
nonlinearity. Another problem is that in many cases
the mathematic model of the process is highly
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uncertain or very complex which make it impossible
for theoretical modeling.

A distillation column (Fig.1), one of the most
essential processing units in chemical engineering
and petroleum refining, is a perfect example for the

v Neural
model
MPC J’ Distillation
controller v U column y
sefpoint

Fig.3: NN - MPC control structure

problem that mentioned above, especially if we
consider the thermal process which can be used to
estimate the products’ compositions [3]. For this
process, beside the mass and component balances,
we have to consider the energy balance and VLE
process which is highly nonlinear and rely mostly on
experiment parameters [4].

A feasible solution is to train an inverse artificial
neural network, this is a very powerful tool to
estimate the system dynamics [5] and to predict the
future outputs of the process. Although the
mathematic model of neural network is quite
complex, it is highly structured. Thus, a general
algorithm can be set up for this model. Another
advantage of neural network is that it uses black box
approach which allows us to ignore the complex
physical process inside the object.

2. METHODOLOGY

In order to get data for training neural network
and simulating the controller, we built a Simulink
model of the distillation column (using the algorithm
in Fig 2) which takes into account all the physical
processes including energy balance equation, VLE
[4] and tray hydrodynamics [6]. For simplifying, we
only consider a small scale distillation column with
4 trays (feed tray is the second tray and output
temperature is measured in the first tray).
However,the similar steps can be applied for much

more complicated processes since the control
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Fig. 4: Close loop system response with
changing step set-point

strategy ignores the structure of the object.

The inputs used to create the training and testing
data were randomly generated. We consider three
inputs (one control variable and two disturbances)
namely re-boiler heat (QB), feed flow (F) and reflux
flow (RF) correspondently, but other optional
selection of inputs won’t affect the algorithm. These
data were then used to train and verify the neural
network applying Matlab neural network toolbox [7].

The system model in MPC algorithm is replaced
by the neural network model (Fig 3). In this paper,
the response of close loop system with the changing
step set-point and changing step disturbance are

102
25
w
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S oorp oy -
0.06 s L L L L
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=3
& =
5 31944 1
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Fig. 5:Close loop system response with
changing step disturbance

tested. The results shown in Fig 4 and Fig 5 proved
that the NN - MPC is capable to track the changing
set-point and reject the changing disturbance.

3. CONCLUSION

The paper presents the results of successfully
applying and testing a general control algorithm (NN
- MPC) for a distillation column. But this
methodology can be applied to any processes,
especially processes with complex model. Further
extensions might consider applying online training
for neural network which allow us to create a self -
MPC
application. <

modeling controller for industrial
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A supervisory controlled system for the
alcohol-free beer production process

ABSTRACT

Alcohol free beer is of government interest for its social benefit of reducing alcohol-
related risks and it is new product line in Vietnam. Of technical challenge in such
production is the process of alcohol separation. Particularly, alcohol composition in beer
is reduced to smaller or equal to 0.5% abv using a vacuum distillation column. The main
product of the process is non-alcoholic beer and the secondary product is sellable alcohol
with the composition up to 75% abv [3]. The objectives of our work are to improve the
system performance [5] and propose the supervisory and control system for
dealcoholization plant that can implement in many breweries in Vietnam.

1. INTRODUCTION

Alcohol-free beer is the type of beer with very
low proportion of alcohol (less than 0.5% abv) while
still have the taste and flavor of the ordinary beer. In
Vietnam, the alcohol-free beer is the new product
line and gained more attention in the recent years
only. Now, there are two breweries that produce
alcohol-free beer are Saigon-Binhtay Brewery and
Saigon-Phuly Brewery. However, both these two
production lines are imported from Europe. In this
paper, we will present the results of studying about
the alcohol-free beer production process and
designing the supervisory control system for this
process. The plant design and the parameters of
distillation columns for simulation reference to the

dealcoholization system that is installed in Saigon-
Phuly Brewery.

Alcohol-free Beer Production Technology

Technology that used to produce the alcohol-
free beer is sorted into two major groups which are
physical method and biological method [8]. The
group of physical method mostly based on
separating the alcohol from the ordinary beer. Those
methods are usually required of installation of some
special equipment such as distillation column [3] or
membrane [10] to separate the alcohol.Technology
solution which was selected to produce alcohol-free
beer in Saigon-Phuly brewery is vacuum distillation
[3]. The whole process is divided into three main
parts as shown in Fig. 1.

' East Asia University Of Technology
2 Hanoi University Of Science And Technology

144 | €9 56 DAO TAO TAI BAC NINH

Dia chi: Phuong Vo Cuang, TP, Bic Ninh = Tel: 0246 262 7798

Website: www.eaut.edu.vn



€02 mixture and saturation Degassed column and aroma recovery

T T
i
] | !
] Preheated |} " i Degassed column Balance aroma | |
it 1 Preheated alcoholicheer 1 (4] o (o2
‘. -Pump P1 i ' v -Pump P9 |t Atoa ~Pump P4
DL i i -Pump P2 V5
|
S A F S N
| Il Aroma
: | Degassed heer
! ! Aleohol saturation and condensation
i L SRR | PR
i
| ! [ Evaporator ) Yy
ol i | COZmixture | i Deilzﬂhﬂhm‘ Rectification
T 1 0
& e TUMPPS | OCCT
i o2 ‘I '] -Pumpps | Pump P3
i w3 i PumpP?
! (V6
|
1

lAIcohnl vapour

{oa
i z

! ki a Tubular consider

v Aleohol

G ~PumpPa
I w7

Fig. 1: Flow diagram of the process of
alcoholfree beer production

2. DESIGN OF A CONTROL SYSTEM
FOR THE ALCOHOL-FREE BEER
PRODUCTION PROCESS

a. Problem description

Dealcoholization plant control problems can be
divided into 2 main problems: process sequential
control and distillation column control.

The process sequential control problem focuses
on manipulate the operation of the whole plant. This
control problem includes start up process and getting
the plant to and maintain the plant at the operation
point. However, the distillation control problem only
focuses on the distillation column. The main purpose
of the distillation column controller is to manipulate
the composition of alcohol in the outlet beer which
need to be less than 0.5% abv. The other control
variables of the distillation controller are the
composition of the top product, the level of liquid in
the re-boiler,condenser and distillation column and the
temperature and pressure in the distillation column.

b. Control of the distillation column

A distillation column (Fig. 2) is commonly used
in food, chemistry and refinery industry for the
purpose of separating a liquid mixture of two or
more substances into its component fractions of
desired purity. The distillation columnworks based

HOI NGHI KHOA HOC |
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Fig. 2: Flow diagram of the process of
alcoholfree beer production [5]

on thermodynamic principles. There are two main
physical processexisting in the column which are
evaporation and condensation. The feed flow(the
inlet beer in our case) is fed into thefeed tray. The
components which have lower boiling temperature
will concentrate in the top of the column and then
go through a condenser before being retrieved to a
tank as the top product. The components which have
higher boiling temperature will concentrate in the
bottom ofdistillation column in the liquid form and
be retrieved to the tank as the bottom product. The
main controlled variable of the distillation column
is the composition of the products. In the
dealcoholization plant, the highest priority is to
control the composition of the beer outlet as the
bottom product of the distillation column.

c. Distillation column model and control
method

The distillation column model is very
complicated due to the large number of physical
processes in the distillation column. The main
process includes the Vapor Liquid Equilibrium [10]
which is used to calculate the vapor pressure and
composition, Hydrodynamic theory [1] which is
used to calculate the flow rate of the liquid phase and
vapor phase in each tray and the heat transfer

process. In our case study, the model for binary

O
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distillation column which is built by Skogestad [6] is
studied. The parameters of the mixture and
components is obtained from ASPEN [2].

To design the controller for the distillation
column, we take the linear estimation of the
distillation column model at the operation point. The
parameters at operation point are: feed rate F =
138.06 gmol/min, operating pressure p = 90 - 110
mbar and temperature at top of the column T=45°C.
The transfer function of the distillation column at the
operation point is shown in the following equation.

[l =e- ] -

The control configuration is selected by using
Relative Gain Array [4] (RGA) method:

0003003 —0.0032535
314425 + 1 2236655 +1 | [L
vi (D

0.00023623 —0.0009011
6.7812s + 1

6.5366s + 1

A 1-A
RGA(Gp) = A(Gp) = [l & & ] 2)
Where A > 1 is a design parameter. As such, the
manipulated variable for controlling the bottom
product is the flow-rate of steam feed to the re-boiler

— )
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Fig. 3:Closed-loop response in case of
changing disturbance

(V) and the variable for controlling the top product
is the flow-rate of the reflux flow (L). This is called
LV-configuration [7].

d. Design the PID controller for the
distillation column

For this work, the Kuhn’s T-sum method [10] is
studied to design the PID controller. PI controller is
used for the top product composition control loop,
with parameters are as following k,1=1/(2k:) = 62.47
and 1u=7%1/2=11.0721. k»=544.88 and 12=3.2683

et S o s o e

Fig. 4: Main HMI screen of the system
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are correspondingly control parameters for the
composition control of the bottom product. The PI
controller for the composition control is test in the
case of step changing disturbance and continuously
random noises. The simulation results are shown in
(Fig. 3) indicates that the controller can reject
thechanging step disturbance and random noises
with good performances.

3. A SUPERVISORY CONTROLLED
SYSTEM FOR THE ALCOHOL-FREE
BEER PRODUCTION PROCESS

Programmable Logic Controller (PLC) S7 1500
is chosen for its high reliability feature and well-
known used in industry. The control programs and
human machine interface (HMI) are programmed
based on TIA Portal V14 SP1 software. In the
operating screen (Fig.4) shows the P&ID and all
process equipment’s such asvalves, pumps, indicator

HOI NGHI KHOA HOC

fields. The inputs of process are: alcoholic beer,
CO2, glycol used for preheating feedbeer flow and
cooling aroma, steam for alcohol-free beer
pasteurization process, degassed water used for
separation aroma and CO2. The outputs of process
are: alcohol-free beer, alcohol, CO2 and aroma
(aroma and CO2 can be mixed with beer outlet

optionally).

4. CONCLUSION

The paper has presented the control system for
the alcohol free beer production process. Both the
process control problem and distillation column
control problem have been studied carefully and
feasible solution for the plant is derived, namely, the
supervisory controlled system to monitor the
operation of the dealcoholization plant. The PID
controllers for the distillation column are designed
and validated. «
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Development of a multivariable test
facility for the evaluation of iterative

learning controllers

>

ABSTRACT

This paper describes the development of a multivariable input, multi-variable output
(MIMO) experimental test facility, which will be used to evaluate, benchmark and
compare iterative learning control (ILC) strategies. The system addresses the distinct lack
of experimental studies for multivariable case in the performance and robustness to be
analyzed over broad range of conditions. The electromechanical facility is
multiconfigurable with upto 3 inputs and be able to have both exogenous disturbance
injection and a variable level of coupling between input and output pairs.

Index terms: multi-variable input, multi-variable output system, experimental benchmarking, iterative learning control.

I. INTRODUCTION

Iterative Learning Control (ILC) was formally conceived
over 25 years ago, and has become an area of considerable
research interest in both theoretical and application domains.
ILC is suitable for systems which perform a repeated process
defined over a finite time interval, and uses the previous
error of a trial to modify the control signal with the aim of
sequentially improving tracking accuracy. For a full overview
of ILC, see [5], [6]. ILC has shown the ability to provide
high performance with significant modeling uncertainty and
exogenous disturbance to leading popularity in industries
such as manufacturing [14], [1], chemical process engineer-
ing [11], [30], industrial equipments [26], [31], robotics [2],
[3], [28], [30] biomedical engineering [12], [13], precision
control [21], [22] or used to aid other control methods
[27] . Whilst many such reported applications and cases of
detailed comparison and benchmarking exist for the SISO
case, these are few instances for multiple input multiple
output (MIMO) systems [7],[8].[16],[17]. These typically are
substantially more challenging due to interaction dynamics.
This illustrated by applications assuming non-interaction and
reporting results to those of single input single output (SISO)
systems, often failing to solve interaction. Moreover there

is no comparative benchmarking for a range of algorithms,
needed to establish rigorous for extension of performance
prior to wider industrial implementation. To address this
need, this paper describes a multiconfigurable multivariable
facility which will enable a wide range of MIMO controllers
to be evaluated. This will provide a variety of possible inputs
and outputs, enable disturbance injection and encompass
variable dynamic interaction. The modeling in section II,
design overview is continued in section III, and preliminary
experimental results in section IV and future work is in
section V. Consequently, the main objective of this research
is to designing a test facility which can be used to enable
MIMO ILC approaches to be rigorously evaluated on a
demanding multi-configurable experimental platform. The

first research objective is to design and manufacture such
an experimental test facility, where the number of inputs and
outputs can be changed to increase the scope of the platform.
The second is to interface it to a PC and mathematical
software environment to enable rapid controller prototyping,
together with data storage for future analysis. After this,
simple-structure ILC algorithms such as P-type ILC, D-type
ILC, and Phase-lead ILC will be used to control the system,
as well as advanced ILC algorithms which will be studied
and implemented using the same system.
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II. SYSTEM MODELING AND SIMULATION

To investigate the possible configurations in figure 3, 4,
5 the differential gear box is first modeled. An internal
representation is shown in figure 1, where I4,Ip, o are

B Ba ot ot

Fig. 1. Differential gearbox

the inertial values of the bevel gears of ports A, B, C
respectively with B4, B, B¢ associated the viscous damp-
ing coefficients. Likewise 04,74 are the rotational angle
and torque applied to port A. 6p,Tp are the rotational
angle and the torque of port B. Similarly 6o, T¢ are the
rotational angle and torque of port C respectively. Applying
Lagrange’s equation [4] to the gearbox in figure 1, yields the
relationships

Ia0a+ Baby —Ta+2Ic0c + 2Bcbe — 2T =0 (1)
IBéB-FBBéB—TB—Icéc—FBcéc—TC:O )
204 =0p+06c (3)

The spring-mass-damper components are used to attach to
outputs of differential gears are shown in figure 2. This
device will decide the dynamic of a system depend on its

position. Since T is the torque from the differential gear,
0p is the angle displacement and ®p is the output angle

| ] III . 8

L Wl e

8, b
Fig. 2. Spring-mass-damper module attached to output B.

displacement of the system. The corresponding transfer-
function is

T5(s) 2 K]28
=1 B Kp —
05(s) B Ppst e Ip2s? + Bpas+ Kp

Before deciding which configuration is the best suitable for

“
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Motor 2

Motor 1

Fig. 3. Arrangement 1

the MIMO test-bed facility, interaction measurement [20] in
each case are considered by calculating relative gain array.
This method was first introduced in 1966 [23] and (RGA)
number was developed to measure the interaction of a MIMO
system. The term is defined as

RGA(G) = ANG) =G x (GHT 5)

where G is the transfer function matrix and 7" is the transpose
of a matrix. The RGA is also used to choose the easiest pairs
input-output to control. RGA number and is written as

RGA number = ||A(G) — I|| 6)

If value of RG'A number is equal to zero that mean the
system is easy to control otherwise RG A number is greater
than 1, the system will have a lot of interaction and very

O I - L)

M1 M1

Fig. 4. Arrangement 2
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| Motor 2

LB T0

4 1 L

Fig. 5. Arrangement 3

difficult to control. For the arrangement 1 in figure 3, two
differential gears are connected together with spring-mass-
damper in the middle so if varying mass, damper or spring
constant, it will have little effect on the outputs but will
directly effect the interaction. Calculating the RG'A number
for the first arrangement in figure 3 with chosen reality
parameters values, the RG'A number changes is shown in
figure 6. Based on the RG'A number result, this arrangement
will not be chosen since it is difficult to control with the
frequency around 10 rad/s while the normal operating fre-
quency is from 10! to 20 (rad/s). Additionally it is hard to
tune the dynamic of the system based on spring-mass-damper
component. Arrangement 2 in figure 4, the interaction can
be tuned by varying the dampers and masses in between 2
differential gears. The dynamic of output 1 of gear 2 can be
modified by varying Inso, Bari, K2, [2, Bro. Similarly, the
dynamic of output By of gear 1 can be modified by changing
Iy, B, Koy Ikeo, B but this arrangement need to
have a very stiff spring in order to cope with high torque from
induction motors. The RG'A number is shown in figure 7.
shows that the system has low interaction with low frequency
but in higher frequency the system has much more interaction
and will be difficult to control. Therefore this arrangement
is not chosen. The final arrangement is the arrangement 3 in
figure 5 which is the best arrangement because it is easy to
change the interaction similar to arrangement 3. Additional
when spring-mass-damper constants are changed it has big

RGA number
4 T ——— ——
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35| ‘\ — — medium |
. — - — - high
]
3t \ ||l| R
4
251 : J i
- t f
E
T 2f ! | R
=3 i
= =
154 | J
0
1) . 1
- T/ = I\
05 T g
LW
10° 10" 10° 10° 10°
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Fig. 6. RGA number for arrangement 1
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Fig. 7. RGA number for arrangement 2

effect to outputs and the RG'A number is smaller within the
operating frequency for medium and low interaction case,
shown in figure 8. Hence this arrangement is chosen and
used to implement the MIMO test-bed facility. The transfer
function for the system shown in figure 5 is then expressed
below. The transfer function for 6g to @5 and 61 to ®; is
GoB(8) = Terimers Onls) = Imerberrre ™
spectively. The spring-mass-damper systems are given from
(4) have transfer functions

Kc 9
= — (1 B K 7
Gils) (Ic2s? + Beas + K¢) (Uos™ + Bos + Ko) (1)
K2
GB(S) B *(IBS2+BBS+KB) (8)

" Tpos? + Bpas+ Kg

where K, K¢ are the spring constants of the output of gear
1 and output of gear 2 respectively. Then other equations are

RGA number
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Fig. 8. RGA number for arrangement 3
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derived from (1) to (3)
I,8% + Bas

Ga(s) =1- (I1 + I5)s? 4+ (B1 + B2)s — Gy ©)
10152 + Beois
Gels)=1- (Iex 7 1505 + (B + Bon)s — Ga(s) 2
Gas(s) = Ia18” + Bays +
4(I15? + Bys — G1(s)(Ias% + Bas) (1n
(I + I3)s? + (By + Ba2)s — G1(s)
Ga1(s) = Ia25” + Bags
4(Ip18*> + Bp1s — Gp(s)(Ic15% + B s) (12)
(Ieq + 131)82 + (BBI + Bei)s — GB(S)
Gials) = 01 (I + I5)s? + (By + Bs)s — G1(s)
2(I2s% + Bss))
G;l(s);r Gaz(s) (13)
(I3s% + Bss)
GBA(S) _ 93(]31 + [CI)SQ + (BBl + BCl)S — GB(S)
2(I¢1 8% + Bes)
Ga1(s) + Gaz(s) (14)

2([0182 + BCIS)
Gather all equations above, transfer-function for MIMO
system is written as

Gai1(s)+Gaz(s
26G2(s) — G By

HBl(S) = GlA(s) 011(8) (15)
2Gc(5)
H = G 16
B2(s) Crals) 11(8) (16)
ZGQ(S)
H = G K 17
c1(s) Gpals) BB(S) (17)
2Go(s) — garCas(e)
H _ c152+Bc1s) Ie. 18
c2(s) Grals) BB(5) (18)
The final transfer-function matrix has the form
3] Hpy Hpa| |T1 (19)
O Hcy Hea| |To

in which ®; and ® g are the output of gear 1, gear 2 respec-
tively. The outputs are measured in radians from 2 encoders
and 75, T¢c are the input torques (Nm) from 2 induction
motors. Realistic parameters are chosen to investigate how
the system will respond to different input signals from the
induction motors. For physically realizable parameters, in

HOI NGHI KHOA HOC |

TABLE I
PARAMETERS SELECTIONS FOR THE MIMO SYSTEM
System parameter values
I 0.0001 || I 0.0001 || Ia1 0.0001 Tx2 0.0001
Igi | 0.0001 Iy | 0.0001 Bai | 0.00001 Baa | 0.00001
By 0.0002 || B2 0.0002 || Bpi | 0.0002 Bei | 0.0002
Ip 0.01 Bp | 0.013 Ico 0.021 Beo | 0.014
Ic 0.03 Be | 0.011 Ips 0.01 Bps | 0.008
Kp | 15 K¢ | 0.05

table I, each of the four transfer-function matrix components
of this system has all poles and zeros in the left hand side
of the s-plane or at the origin. This corresponds to either an
asymptotically stable or a marginally stable plant. The poles
and zeros map of the 2x2 MIMO is shown in figure 9. In

Fole-Z ero Map
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@
15 B
10 - =
5 4
@
i
<L
=
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5 4
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Fig. 9. Poles and zeros of the MIMO system with high interaction
parameters

this specific case the number of poles are 62 and number
of zeros are 54. Figure 10 shows how the system responds
to an impulse signal. The degree of the transfer-function
is reasonably high with lot of oscillation. In this case, the
value of inertial /41, [ 49 are quite small (0.0001 kg.m2) and
,Ba1, Bao are all equal to 0.0001 therefore the interaction
(magnitude of off-diagonal components in (19) Hps, Hcq)
is very high. It is very close to the magnitude of the
dominant transfer-function components (diagonal terms in
(19) Hp1, He2). In fact, the magnitude of the interaction can
be fully controlled by adjusting the value of 141,42, Bai
and Bjs. In particular, by controlling these parameters, the
dynamics of the MIMO system can be varied between the
two extremes of: 1) two SISO systems, each effectively
operating independently, and 2) the interaction function are
as high as the diagonal transfer functions in (19) Hp, =
Hps. Hoqy = Heo. Figure 11 shows that the magnitude
of the interaction can be reduced by increasing parameters
Ia1,142,B41,Ba1. Therefore the steady-state response to
an impulse of Hpo, Hoy is much smaller than value of
Hp; and Heo respectively. Similarly the magnitude of the
steady-state impulse response of each output can be adjusted
individually if the values of Bpy or Bco are varied. The
medium interaction case can be created by increasing value
of B41 and Bys to 0.0008 and 0.0001 respectively and the
result is in figure 12. Therefore the dynamics of 2x2 MIMO
system can be designed to suit to testing purposes. [18] and

Impulse Response

25

Amplitude

L L L L L L L L
o 2 4 6 8 10 12 14 16 18

Time (sec)
Fig. 10. Impulse response for the high interaction case
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Fig. 11.  Impulse response for the low interaction case
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Fig. 12.  Modify parameters case

[19] show if the system is expressed in state-space

@(t) = Az(t) + Bu(t) (20)
y(t) = Cx(t) 21

where A is an n X n matrix and B is an n x 1 matrix. For
multi-input systems, B can be n x m since m is the number
of inputs and 7 is the number of states. C'is an m X n matrix
and x is an n x 1 vector. So controllability can be define as

Po=[B AB A?B...A"7'B] (22)
rank(Pc) = n (23)

and observability is defined as

P =[C CA CA*...CA™] (24)
rank(Pp) =n (25)

Applying this methods for the 3 cases above of the MIMO
system are all controllable and observable simplifying con-
troller design. This section shows this arrangement system
is totally implementable and reach all the desire of a MIMO
system hence in the next section the real mechanical design
and electrical design will be revealed.

I1I. MIMO SYSTEM DESIGN

Follow the analysis from theory above the real design
of the MIMO system is implemented. The electromechnical
system comprises a range of inertia, dampers and springs,
driven by induction motors and drives of wide industrial
use. To facilitate coupling of drive trains, differential gears

has been selected as a creating substantial, interaction of
a commonly encountered type. In practical the differential
gears are custom made to eliminate gearing and reduce
inertia and friction. Gearing is replaced with belt drive to
reduce footprint and provide low backlash. As described
previously the system must have adjustable interaction and
capability for disturbance injection. its nominal layout is two
inputs two outputs and spring-mass-damper sections will be
used to add dynamics between and from gearboxes to various
inputs, outputs. To establish the system design to provide a
variable yet feasible the configuration for the nominal two
inputs two outputs case are shown in figure 5. The final
result of the design can be seen figure 13. All components are
defined in table II. The system has two differential gearboxes
which are used to couple drive trains. These gearboxes are
linked to the central shaft by belt drives. The other gear-
box connections are linked to spring-mass-damper modules
which are in turn connected to ports which may be specified
either as inputs or outputs. The parameters of the spring-
mass-damper modules have been selected to add additional
dynamics to the system, thereby increasing its order and
relative degree. The platform has been configured to realize

TABLE II
DEFINED COMPONENTS FOR THE MIMO SYSTEM
System components

1 Differential gear 2 Encoder

3 Induction motor 4 DC motor

5 Spring 6 Damper

7 Mass 8 Belt drive

9 Electrical box 10 Emergency button

a 2x2 MIMO system, driven by the two induction motors
as 2 inputs. The two remaining ports are designated system
outputs and are equipped with encoders. Each 1.1 kW AC
induction motor is connected to an ABB inverter configured

Fig. 13. The completed MIMO system with DC motor

in speed mode, with an external demand signal supplied by
the real-time hardware. This comprises a dSpace ds1104 card
which interfaces directly with Matlab/Simulink to enable
rapid controller real-time development and implementation.
In the first stage of design, only two spring-mass-damper
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systems have been included, these are located in between
each differential gearbox and the associated output port.
Each induction motor is directly connected to a gearbox.
The DC motor is installed to inject disturbance into the
system so that the system dynamic can be changed. At this
state all the mechanical, electrical and working platform
have finished and ready to test different kind of control
algorithms. In the second stage of design, additional spring-
mass-damper modules will be inserted in the drive train
between motor and gearbox to further complicate the control
task. In addition, the inertial and damping properties of the
central shaft connecting the gearboxes via dual belt drives,
will also be varied to enable full control over the coupling
of the system.

The two outputs of the system are measured using 2500
pulse per revolution encoders. Similarly, the inputs from
the induction motors are measured using 2000 pulse per
revolution encoders which are integrated inside each unit.
Inside the electrical system incorporates 2 inverters and
associated protection including emergency switch and a four
quadrant amplifier.

IV. PID AND ILC APPLY ON THE SYSTEM TO
CONTROL

Before implementing any controller, the mechanical sys-
tem needs to be tested and derived an accurate model. One of
the common methods is called frequency response analysis,
which is very important in providing linear models suitable
for model based controllers. The method also provides infor-
mation not necessarily apparent from time response methods,
such as the determination of pure time delays. The system
excitation is a sinusoidal voltage, and the position of the
outputs shaft are the output. For this specific case, the input
for the induction motor drive is a voltage sinusoidal defined as

reference = Asin(wt) (26)
where reference is the voltage coming in, A is the magnitude
and w is the frequency. Magnitude A has maximum 10V
corresponding to the maximum speed of the drive. For
the safety reason the magnitude A is set at 3V so that
the mechanical system can withstand the high torque from
induction motor. The output of the system is used to calculate
the phase-shift and system gain. A model then is derived
from collected data so that the frequency response of the
model matched with the collected data. The frequency model
is derived after the data collection procedure

o 190976.2456(s + 15.13)(s + 10.62)
s(s+0.9292)(s + 1.51)(s + 2.09)(s + 16.63)
(s +9.089) (s + 1.004)
(52 + 3.831s + 76.82)(s2 + 8.403s + 136.2)
(s + 0.6525)
(52 + 7.267s + 179)
Hyo = 909019121.0916
s(s+12.71) (s + 12.73)2(s + 12.79)
(s+1.791)
“(s+13.14)2(s% + 24.34s + 161)

27

(28)
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—401685460.2524
s+ 11.09)%(s + 11.62)(s + 11.9)
(s 4 2.648)

Heoy —
c1 o

5+ 12.62°2(s £ 12.77) (s + 12.47) 2
o 416181.9783(s + 2.201)
“2 7 (54 0.01402)(s + 0.1175)(s + 9.079)
(s +0.07017)(s + 0.008934) o)

(5 +9.403)2(s + 10.67)(s% + 14.25 + 88.42)

The PID feedback control has been applied and the way
implemented shown in figure 14 but the result is not good
since the method does not take interaction into the account.
Instead norm optimal ILC (NOILC) [24], [25] is chosen
because the method requires a good system model and it
has ability to cope to uncertainty and cancel out interaction
automatically.

Fig. 14. PID feedback control

The reference for input 1 and input 2 are defined as

refl(t) = SSin(%t) 31
ref2(t) — 0.5005(%t) (32)

where ¢ is time in second. The figure 15 shows how the
NOILC cope to different level of interactions from figure 10
to 12. If the interaction is high, it is more challenge for the

3

T T T
High interaction
28 Medium interaction H
Low interaction
26
24
s
s 22
£
2
e 2
s
@
18
16
1.4
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L L L
0 10 20 30 40 50 60 70 80 a0 100
Trial no.

Fig. 15. Result of NOILC on MIMO system with 3 levels of interaction

controller to get smaller error therefore the rate of divergence
is slower than the medium and low interaction. However the
system convert to zero slower after 30 trials, it is due to the
cos function since the starting point is not zero therefore the
system needs to have a really big input in order to change
the magnitude suddenly. Hence the magnitude of controllers
need to be bigger and bigger after each iteration, see figure
16 . In general the method gives a tremendous result even

O
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Fig. 16. Magnitude NOILC controller for 3 level interaction

with high interaction case. Obviously, low interaction case
has the best convergence rate and smallest error after 100
trials. The MIMO system’s dynamic can be modified to make
more difficult for the controller by injecting disturbance by
the DC motor into the system. The results from 3 levels of
interactions are in figure 17, the high interaction is the most
difficult case so the result is not really good since the error
norm increases for the first 10 iterations but then it decreases
again and reaches 22 after 20 iterations then the error slightly
increases due to the limitation of the mechanical system
which cannot continuously increase the input controller in
magnitude. The results of low and medium are quite similar
but the result of low interaction is better and has the lowest
error after 40 trials. Both low and medium interaction have
fast convergence rate in the first 3 iterations but after that
the error norm slightly increases. Generally, comparing to
the non-disturbance case, the case with disturbance is much
more difficult for NOILC and it requires a bigger magnitude
in controller in order to get a good error norm while small
interaction case will be much easier to control and always
give a better result.

200

High interaction

180 - Medium interaction [|
Low interaction

suUm narm error

0 5 10 15 20 25 30 35 40

Trial no.
Fig. 17. NOILC for 3 level of inteactio with disturbance injection

V. CONCLUSIONS AND FUTURE WORKS

The 2x2 MIMO test-bed facility can be used as 2 parallel

SISO mode or it can be used as a full 2x2 MIMO system
with a DC motor acts as a disturbance injection in order
to investigate the robustness of ILC algorithms or other
control methods to see how well these algorithms can cope
to uncertainty and real disturbance from a DC motor device.
This MIMO facility will give an opportunity to test new
algorithms to make sure it is robustness and good enough
before implementing to any other applications. The very first
result from this system gives the result for the effect of
interaction on NOILC controller and PID feedback control
and shows that with high interaction, control algorithms will
not easy to reach satisfactory results while low interaction
can be easier.
In the future more different kind of controllers will be imple-
mented to test ability to cope with uncertainty, disturbance
and noise. Additional, the system will be installed more
spring-mass-damper components into the system to make the
MIMO facility becomes a true challenge for variety control
methods.
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Norm optimal iterative learning control
with intermediate point weighting - theory,
algorithms and experimental evaluation

ABSTRACT

Recently the Iterative Learning Control (ILC) problem in which tracking is only required
at a subset of isolated time points along the trial duration has gained increasing
attention in the international research community. The problem addresses the practical
needs of many applications, including industrial automation, crane control, satellite
positioning, robotics and motion control within a medical stroke rehabilitation context.
This paper presents a solution to the problem in the framework of Norm-Optimal ILC
(NOILC), providing well-defined convergence properties, design guidelines and
supporting experimental results using an electromechanical test facility. Compared to
standard algorithms, relaxing the need to track unnecessary or artificial reference
points is shown to provide improved learning performance in practice whilst

simplifying design and analysis.

I. INTRODUCTION

Iterative Learning Control (ILC) is a methodology ap-
plicable to systems which repeatedly perform the same
operation over a finite trial length 0 < ¢ < 7. Using data
recorded over previous trials of the task, often in combination
with current-trial information, the aim is to sequentially
improve the performance of the operation as the trial index,
k, increases. Since its formal conception over 25 years
ago [1] ILC has been an area of intense research interest
in both theoretical and application domains [2], [3]. For
the case of linear ILC applied to linear plants, a mature
algorithmic framework has emerged which has coupled new
analytic methods with practical demands to push the bounds
of achievable performance. This especially holds for the
class of gradient based algorithms whose convergence and
robustness properties have been extensively studied by many
groups [4], [5], [6]. A prominent member of this class is

Norm Optimal ILC (NOILC) which calculates a control
input which minimises a quadratic cost function comprising
weighted norms of the current trial error vector and the
difference in the control input vector on two successive trials.
Theoretical development of NOILC appeared originally in
[7] using a general Hilbert space formulation that was shown
to lead to a control realization as a state feedback plus
feedforward (predictive) term. The ability to achieve some
control over error and input (mean square) norm evolution
has led to NOILC receiving significant attention in the
ILC community e.g. [8], [9] and [10]. The robustness and
performance afforded by this combined control structure

was subsequently verified experimentally on applications
including an accelerator based free electron laser [11], multi-
axis laser facility [10] and within stroke rehabilitation [12].
The general formulation also permitted further theoretical
developments including the extension to the discrete time
case [13], an N-iteration ahead predictive solution [14],
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acceleration mechanisms [15], the inclusion of convex input
constraints [16] and a detailed analysis of the effect of non-
minimum phase zeros in the continuous [17] and discrete
time [18] cases.

Over the years, many of the six original postulates in
[1] defining the task and underlying plant have been grad-
ually relaxed, one of which is the stipulation that the task
comprises following a motion profile defined at all points
0 <t < T. For example, a recent body of work [19],
[20], [21], [22], [23], [24] has considered the case where
a specified position must be reached at time ¢t = 7', with no
output trajectory defined for the intervening time. Extensions
to this have recently been considered in discrete-time [25],
[26], [27] which allows the specification of intermediate
points at prescribed time instants, thereby providing an ILC
framework for use with applications such as production line
automation, crane control, satellite positioning, and robotic
‘pick and place’ tasks in which the system output (e.g.
payload position) is only critical at a finite set of prescribed
time instants. A further application is within the field of
stroke rehabilitation where electrical stimulation must be
applied to assist patients’ movement precisely to encourage
voluntary effort whilst ensuring accurate movement, but
where the task is naturally specified in the form of a point-
to-point problem in order to correspond with results from
motor learning and hence maximise the potential of treatment
[12]. Whilst the point-to-point problem can be tackled by the
standard ILC framework by employing a reference which
passes through the required points, its formulation as an
optimisation problem which does not enforce tracking over
unnecessary time periods clearly holds the possibility of
more rapid convergence and superior transient performance,
whilst enabling more transparent design and analysis.

The aim of this paper is to apply the well-developed
framework of NOILC to the continuous-time point-to-point
tracking problem, enabling precise control of both the error
and control input change. In particular, two formulations of
the optimal input are presented: the first uses a feedforward
representation generating an input that is independent of
current trial data whist the second contains both feedforward
and current trial state feedback components. The inclusion of
current trial feedback data has not so far been incorporated
in existing multiple point-to-point tracking approaches [25],
[26], [27] which are purely feedforward, and embeds the po-
tential for increased performance in practice. This paper not
only provides an in-depth comparison of both implementa-
tions, but also a detailed comparison between experimentally
observed performance and theoretical results. Furthermore,
as the first framework to consider the intermediate point
problem in a general continuous-time setting, this paper lays
the foundation for future theoretical developments.

This paper is structured as follows: in Section II the
intermediate weighting problem is modelled in a general
product Hilbert space setting, which is then applied to
formulate the ILC problem in Section IIl. In Section IV
two causal solutions are derived, one being feedforward and
the second incorporating current state feedback and trial-to-
trial feedforward actions. This section also contains analysis
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of convergence rates and the character of the limit input
function. Observations on the effect of parameter choice are
discussed in Section V. Experimental validation results are
given in Section VI on a non-minimum-phase electrome-
chanical test facility and their relationship to theoretical
predictions is discussed. Conclusions and future work appear
in Section VIL

II. MODELLING IN A PRODUCT HILBERT SPACE

In the following sections, the relevant operator-based
modelling methodology needed for the intermediate point
problem is formulated precisely. The formulation presented
is parameterized in such a way that, by special choice of
parameters (;,1 < j < M and (@, the model can be
used for the intermediate point problem, the original NOILC
algorithm or a mixture of the two. The presentation addresses
the more general "mixed" problem but it is easily seen how
NOILC and the intermediate point problem can be generated
as special cases by appropriate parameter choice.

The general "mixed" problem can be interpreted as a
norm-optimal ILC problem where emphasis is placed on
rapid and accurate convergence at specified intermediate
times with weighting at other times included to control
dynamics during iteration with a view to avoiding large and
avoidable output transients. This will require the definition
of r at each point ¢ € [0,T] rather than just at the points
t = t; but, as practical applications of the algorithms will,
in reality, terminate after a finite number of iterations when
errors are reduced sufficiency, highly accurate tracking could
be obtained at the intermediate times using this device.

A. Input/Output Notation

Let S(A, B,C) be an m-output, (-input, state dimension
n linear, time-invariant system of the form

z(t) = Axz(t) + Bu(t), x(0) = xo o
yt) = Cz(t), te[0,7]

written in the operator form
G : L5[0,T] — L'[0,T],
y,d € L3'[0,T), w € L5[0,T]

y=Gu+d,

where the convolution operator G and signal d are defined
by

(Gu)(t) = / t Cer'=9) Bu(s)ds,  d(t) = Ce?ug
0
tel0,T)

and T < oo is fixed. Let » € L5'[0,7] be a fixed reference
signal. Also let 0 < t; <to <--- < Ty =T be M distinct
points in [0, 7] and, for any f € L5'[0, T, consider the linear
map f — f¢ with

Fyf(ty)

€

: € R x ... x RT' x L0, T
Fu f(tar)
f

O
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where F}; is f; x m and of full row rank, 1 < j < M.
The inclusion of the F}; is a generalization that enables only
selected elements or linear combinations of elements of f
that are important in the tracking objective to be specified at
t=t;.

With this notation, the "extended output" y¢ from the
plant is defined to be the "normal" output signal y(¢) plus
the values Fjy(t;),1 < j < M at intermediate points i.e.
dynamics can be modelled by an equation of the form

Y = Geu + de,
Glu Fld(tl)
Gou=(Gue=| |, d = :
Gau Frd(tar)
Gu d

with G, : L4[0, T] — Rft x --- x Rf™ x LB*[0,T] a linear
operator. The tracking error is constructed from the "usual”
tracking error e(t) = r(t) — y(t) using

Fle(tl)

et)=r"—y" =(r—y° = s e:(t ) @
M M
€

Here, G, : L2,0,T] — RYi is defined by the relation
tj
Gju=F; / Cer =Y Bu(t)dt A3)
0

Note:

1) The intermediate point problem is obtained by removing
f from the definition of f¢ whilst NOILC is obtained by
removing the intermediate points. In terms of defining
f¢, this is just (respectively)

Fif(t)

fe= : eRNx...xRh &
Funf(tar)

fe=felLy,T]

The first is obtained in what follows by setting () = 0
whilst the second is obtained using Q; = 0,1 < j < M.

2) The extension of the problem to the case of all t; <T'
is achieved by increasing M by one and then defining
an additional point at ¢;; = 7" with the corresponding
Fy =0.

B. Hilbert Space Structures and Operators

The product space Rt x - - - x Rft x LT[0, T] is a Hilbert
space with inner product

< (1)17"’ 7”]%7?/1)7(“)17"' 7wlﬂ7y2) >[Q]:
M T
T T
> ol Quy+ [ ol Qe
j=1 o

where the f; x f; matrices Q;,1 < j < M and the m x m
matrix () are symmetric and positive definite. The notation
[Q] is used to denote the data set [Q] = {Q1,- -+ ,Qn, Q}.

Using the normal definition of the associated norm,
namely |lq|| = /< ¢,q >, then the squared norm of the
error e® is

M T
el = S0 €T (4 FTQ; Fyelt;) + / T (H)Qe(t)dt
Jj=1
“)

Finally, note that L5[0, T is also a Hilbert space with inner
product and norm defined by

T
<ui,uz >r = / u{(t)RUQ(t)dt,
0

/ ' u® (t) Ru(t)dt

where the ¢ x ¢ matrix R is symmetric and positive definite.

lull %

C. Computation of the Adjoint Operator G

The purpose of this section is to compute the adjoint
operator G of G, given the Hilbert space topology defined
above. Noting that, by definition,

< (w17 e 7w]\/[7v)7 Geu >[Q]:< Gz(wh o, WM, U),’IL >R

(5)
then the adjoint is computed from adjoints of G;,1 < j < M
and G.

1) Adjoint Operator of G;: First look at G; via the
equation

t7
ijQij/ CeAti=) Bu(t)dt =
0
tj
/ (R™'BTeA" G090 FTQ jw;)T Rult)dt
0

and hence deduce that (Gjw;)(t) =

RIBTeA" G0CTFIQu;  0<t <ty
0 ;> tj
(6)
which can be written in the form
(Giw))(t) = R BTp;(1) @)

where, on [0, ¢;),
pi(t) = =ATp;(t), pi(t;—) = CTF[ Qjuw; (8
and p;(t) =0 on (¢;,7].
2) Adjoint Operator of G: The adjoint of G is computed
as the map w = G*v as follows
w(t) = R'BTpya(t)
Pusi(t) = —ATpya(t) - CTQu(t) (9
pu+1(T) = 0
3) Adjoint Operator of G.: Using representations 1)

and 2), the adjoint operator of (. is the map
(wy,--+ ,wpr,v) — u defined by

u(t) = Y1 (Ghw)(t) + (GHo)(t)
= RBTY M pi(t) (10)
= R7'BTp(t)
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where
M+1

p(t) = Z pj(t) € R" (11)

Using linearity, these equations can be brought together
as

u(t) = R7'BTp(t)
p(t) = —ATp(t) - CTQu(t)
p(T) = CTFiQuuy
p(tj—) = p(t]—l-) + CTFJTQ]"LU]‘, 1 < _] < M
(12)

This is a familiar equation similar to the costate equa-
tions of optimal control. It is computed by backwards
integration from the terminal boundary condition at
t = T with defined discontinuities (or "jumps") at times
t =1y, 1<5< M.

Notes:

a) The case of Q = 0 is included in the above as it is
equivalent to omitting the term in the inner products
and norms and redefining the extended output y° to
omit the term y(-) € L5[0,T]. The output space is
then RI'x,--- | RI™ which is finite dimensional of
dimension [f] = Z]]Vil fj. The input space remains
infinite dimensional so G, is not invertible.

It is easily seen that the above theory also works
with time varying A, B,C,Q, R simply by replacing
these matrices by time varying versions. The details
are omitted for brevity. Conceptually, a time-varying,
continuous Q(t) could enable intermediate point
tracking (where Q(t) = 04) to be combined with
periods of sustained trajectory tracking (Q(t) # 0),
for applications such as welding in which reference
tracking motions are separated by a series of reloca-
tion movements.

Many of the results presented here can be "derived"
by setting each QQ; = 0 and using the time varying,
impulsive (Q matrix

b

~

c

~

M
Q) =Q+>_ Q;6(t—t)) (13)
7=1
where 6(t) is the Dirac Delta function. Although
providing a simple algebraic procedure, the approach
is not rigorous in the L5'(0,T] setting and hence
subsequent analysis would be at best unreliable, and
at worst meaningless.

III. FORMULATION OF THE ILC PROBLEM

In its original form, NOILC for linear, time-invariant,
state-space systems is based on the minimization of a
quadratic objective function i.e. NOILC is the iteration

up+r = argmin {J (ugp1) = [lexsal® + [luntr — usl®
:e:rfy,y:Gqud}, k>0

HOI NGHI KHOA HOC |

Consider now the inclusion of intermediate points via the
modified iteration based on the minimization of
M
J(ursr) = 357 o (8)F) QiFjerta(t;)
T
+ o [ern (®OQert1(t)+
(1 (8) — un ()" R(upsa (t) — wc(t))g dt
14)
subject to the state-space dynamics of S(A, B,C). That is
the objective function is modified to include specific terms
to weight the value of the error at intermediate times ¢ =
tj,1<j <M.

In the following sections, the solution is found in its
Hilbert space setting and then formulated as the solution
of a two-point boundary value problem with M "jump"
conditions.

A. Formal Solution of the Intermediate Point Algorithm:

The solution to the NOILC intermediate point objective
(14) is written, in the notation of the previous section, as

upr = argmin {J(ut1) = [lef [l + llunsr — well%
vef =1 —y° Yt = Goutde}
(15)
This has an identical structure to the NOILC problem
originally proposed in [7], the only differences being the
definition of operators, signals and the underlying Hilbert
spaces. The iterative solution is hence written formally as

upr1r = uptGiepy = ey = ([+GGY) eg (16)

with the resulting monotonicity and convergence properties
summarised in the following theorem that is deduced imme-
diately from analysis in [7]:

Theorem 1: Under the conditions defined above and given
an initial choice of input ug, application of (16) yields the
monotonically reducing extended error norm

vk >0 a7

leiiillier < llekllie

with equality holding if, and only if, ugy1 = ug. As a
consequence, there exists a real number £, > 0 such that
li e =F 1
Jm leg o = Eoo (18)
and F, = 0 if, and only if,
lim ef =0 (19)

k—o00
This condition is satisfied if the extended reference ¢ lies
in the closure of the range of G.. A sufficient condition for
this to be true is that
1) S(A, B,C) is output controllable in the sense that

rank [CB,CAB,--- ,CA" 'B] =m, (20)
2) S(A, B, (C) is right invertible if @Q # 0.
Finally
D lluksr — ukllf < o0 @21)

Proof: The proofkfolllows in the main from [7] with the
addition of the observation that the output controllability
condition is a sufficient condition for the intermediate points
to be tracked exactly.
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It is useful to note the following observations:

1) If @ = 0, the output space is finite dimensional and
G.G7% is a square matrix, self adjoint in the defined
topology. If, in addition, G is right-invertible, then the
convergence is geometric as

1
leksillier < 7 zlleklie, VE=0 (22

where o2 is the smallest eigenvalue of the matrix G.G".

Note the following result:

Theorem 2: Suppose that Q = 0, S(4, B,C) is state

controllable and C has full row rank, then G.G} is

positive definite in the chosen Hilbert topology and

hence g2 > 0 and limy_,o0 €§ = 0.

Proof: The proof follows by noting that G.G? is pos-

itive and analysing the condition < o, G.Gya >(g=

HG:QH%S[QT] = 0. It follows that GZae = 0, V¢ € [0, T).

Writing of = [of -+, oL )T with «; € RYi, and
examining the interval (¢ps—1, 7] leads to the condition
BTpy(t) = 0. It follows from the controllability

assumption that pys(ty) = CTFLQpran = 0 and
hence, using the rank conditions on C, @ and Fjy,
that avp; = 0. That all o; = 0 follows using an inductive
argument. [J

2) In addition, taking, for example, the case of f; =
m & Fj =1, Vj,the choice of Q; is available
to the designer to influence the nature and form of
the convergence e.g. choosing Q; = A ~1Q, for some
symmetric positive definite matrix ()o and some choice
of A € (0,1) will intuitively prioritise the reduction of
errors at t;_; before ¢;.

B. TPBVP for the Intermediate Point Algorithm:

Bringing together the relevant representations gives the
solution (15) for w41 as the solution of the Two-Point
Boundary Value Problem (TPBVP)

p(T) = CTF{QuFyera(T)
= (t+)+CFQ]F€k+1( ) 1<_]<]V[

(23)

Epy1(t) = Azpia(t) + Bugya(t)

$k+1() = Zo

upp1(t) = wup(t) + R7'BTp(t)
(t; = *ATp(t)*CTQekH(t)
-)

p(t;

IV. Two CAUSAL SOLUTIONS OF THE
INTERMEDIATE POINT PROBLEM

The formal solution as a boundary value problem can be
expressed either as a causal feedforward solution when @) =
0 or, more generally, as a causal feedback plus feedforward
solution. The details are described below.

A. Feedforward Solution when ) =0

A solution that uses only the data (ug,ef) to construct
up+1 is termed a feedforward solution. In principle, such a
solution always exists as it is easily seen that

U1 = up + Gref oy =up + Go(I + GCG:)_leZ 24)

An explicit calculation of the operator inverse in this formula
is not feasible in general (because of the presence of G5 and
the fact that the underlying spaces are infinite dimensional
if @ # 0) but, in the special case when ) = 0, it has a
simpler form that is derived below. More precisely, if Q) = 0
then G.G;} is a square matrix of dimension [f] x [f] with
[f]= ZMe ;- It has the block structure [G;G;] with f; x f;

(i,7)th block G;G; computed from the expression

min(t;,t;
GG = / (FC)eAW”BR LBT A" =0T FTQ; dt
’ (25)
These submatrices can be computed from standard integra-
tion algorithms. An analytical solution can be obtained in
some cases. For example, for the single-input, single-output
system

(titt;)

(26)
which shows that the numerical values depend on parameter
choice and, in particular the intermediate times.

1) Iteration Update Formulae: Using the above, the new
input signal w4, can be computed from the relations

Gls)= —— = G,G" =

poee] Fz‘Fij (ef‘t”ftj‘ —e”

o= (I+G.G) e
= [n?, - 7;,7]:’\:[71717 nj € Rf]
Up41 = ux +RT'BTp(t)
() = —ATp(t) @7
p(T) = CTF{;Qunu
p(ti=) = plt;+)+CTEfQm;, 1<j<M

2) A formula for the Limit Input in a Special Case: A
formula for the limiting input u., = limy_,., up can be
computed in a special case as follows. Suppose that G.G is
positive definite in the Hilbert topology defined by < -, - >
and that there exists a number ¢ > 0 such that

<z, GGl >g> e <z >0 Vo (28)
In this situation G G? is invertible and (I + G.GZ*)~! has
induced norm < =— < 1. Using induction,
Upp1 = U+ G26k+1

= up +Gi(I+ G.G)~ e,
= up+ Gi(I+ GG Y (I + GeGE) eg
(29)
from which the following theorem follows easily
Theorem 3: Under the conditions defined above, the limit
limg 00 Up = Use €Xists with

Uso =g = GEI+GeGE) I — (I +GGY) ") ey
= Gi(G.G)) e
(30)
with norm
lluoe — uoll% =< eo, (GG¥)tey >1Q] (31)

Note: This theorem also provides an upper bound as follows:

(@) leollfg) (32)

equality holding if e, is an eigenvector of G.G; correspond-
ing to the eigenvalue o2.

luse — ol <
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The result links the algorithm to a pseudo-inverse of G,
as it can be written as

Uoo — ug = argmin{|ju — ug|®} s eo = Ge(u —up)} (33)

In particular, this implies that:
Theorem 4: With the above constructions for () = 0,

1) If up = 0, the algorithm converges to the minimum
control energy solution that precisely tracks the required
intermediate points.

2) If ug = 0, then the control energy ||uco|/% increases
monotonically as the number of intermediate points is
increased.

Proof: The first follows from the definition of pseudo-inverse.
The second point follows as, if M — M + 1, the additional
intermediate point may not be the point through which the
optimal output in the case of M passes. It must hence
generate an increase in control energy.

Note: The existence of a formula for the limiting input
does not imply that iteration is unnecessary in practice as,
in the presence of model uncertainty (i.e. uncertainty in G.),
the computed u~, will not achieve zero tracking error. Itera-
tion is therefore necessary to achieve further improvements.
NOILC algorithms have been shown to possess considerable
robustness in practice with convergence to low levels of error
in just a few iterations [11], [10], [12].

3) Upper and Lower Bounds on Convergence rates:
The theory provides simple upper and lower bounds on the
error norm convergence rate in terms of the eigenstructure
of G.G:. More precisely, if the matrix has eigenvalues

0% < ... < o2, with associated eigenvectors v, va, -+, Vpr,
then
Theorem 5: The error norm sequence lies in the interval
1 llezlliq) 1
< < (34)
(L+o3)k = lleflier — (L+of)*

with equality on the left (resp. right) obtained if r¢ lies
in the subspace spanned by eigenvectors corresponding to
engenvalues o7 with the numerical value 0% = o3, (resp.
o?).

Proof: The proof is based on simple bounds based on the
equality e, = (I + G.G}) 'e; using the self-adjoint
nature of GG} and is omitted for brevity.

Given the eigenvalues, the bounds are easily computed
and provide a graphical envelope that gives best and worst
case convergence rates. They also throw some light on the
choice of parameters, particularly the choice of the relative
magnitude of R (as compared with the ;). More precisely,
if R is large, then convergence is slow and the envelope is
narrow, whereas, if R is small then the envelope widens and
convergence is rapid but depends more on the form of the
reference.

B. State Feedback plus Feedforward Solution when @ is
Arbitrary
The approach to constructing a state feedback plus predic-

tive/feedforward term causal implementation of solution (15)
is familiar as the case of M = 1 is just a Linear Quadratic

HOI NGHI KHOA HOC |

Tracking problem. If M > 1 it is necessary to take into
account the jumps at the points ¢ = ¢; < T'. The solution
provided below is not unique but all solutions are equivalent
in the sense that they must generate the same ujyi. The
essence of the approach is illustrated by writing

p(t) = —K()zr+1(t) + &1 (?) (35)

where K (t),&x+1(t) are assumed to be continuous and
differentiable in each open segment (¢;,%;4+1) but possibly
discontinuous at the points ¢ = ¢; and K (t) is symmetric.
The state is continuous on [0, 7.
The derivation of the required equations for K (¢) and
&r+1(t) has two stages:
1) From the jump conditions (writing K(7T+) = 0 for
notational simplicity) of (23)
—K(tj=)wrra(ty) + &t (tj—) = =Ktz (L)
+&rq1(t+) + CTEFQjFjenia(ty)
which is just
—(K(tj+) = K(t;=))wr+1(t;) + Eprr (t5+)
—&py1(tj—) = —CTFIQFj(r(t) — Capya(t)))
which suggests the jump and terminal conditions
K(tj—) = K(t;+)+ CTF/Q,;F;C,
K(T) = CTFLQuFuC

1<j<M,

on K (t), and similarly on &1 (t)
Err1(ti—) = Eepr(t;+) + CTFIQFyr(t;),
§k+1(T) CTF]EQMF]VIT(T), 1 S] < M.

2) Next, differentiating (35) and substituting for ka and
Z+1 leads to the necessary identity

(K(t)+ ATK(t) + K(t)A— K(t)BR™'BTK(t)

+CTQC)wpr1(t) = Eupr (t) + AT &y (1)
—~K(t)BR™'BT¢,,1(t) — K(t)Bug(t) + CTQr(t)

which suggest the choice of

K(t)+ ATK(t) + K(t)A — K(t)BR'BTK(t)
+CTQC =0

and

Err1(t) + A& (t) = K() BRT' BT & (1)
—K(t)Buy(t) + CTQr(t) =0

which are just the familiar Riccati and predictive equa-
tions modified with the terminal and jump conditions
defined above.

In summary, a causal solution of the intermediate point
problem (15), is as follows:

1) Compute, off-line, the Riccati feedback matrix from
the matrix differential equation, terminal condition and
jumps

K(t)+ ATK(t) + K(t)A — K(t)BR"'BTK (t)
+CTQC =0,

O
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K(T)
K(t;—)

CTFLQumFuC,
K(tj+)+ CTF]Q,F;C,

1<j< M.

(36)

2) On the (k + 1)*" iteration, compute, off-line, the pre-

dictive feedforward term from the differential equation,
terminal condition and jumps

1 () + ATGia (1) — K()BRT B ¢, 41 (1)
—K (t)Bug(t) + CTQr(t) = 0,

& (T) = CTFYQuFur(T),
Se1(ti=) = &ea(ty+) + CTFLQ Fyr(ty),
1<j < M.
37

3) Implement the control law

upt1(t) = ug(t) + R BT [~ K () zp41(t) + g (8)]

(38)
to achieve the monotonicity and convergence predicted
by the theory.

V. PERFORMANCE AND DESIGN OBSERVATIONS

The choice of R,Q, and Q;,1 <j <M and t;,1 <5<
M are open to the designer of the system. As with the choice
of @ and R in the traditional LQR problem, no strict rules
exist for their selection but the following comments can be
made.

A. On the Effect of Choice of [Q)]

1) The Case of Q # 0: Choosing @Q # 0 is equivalent
formally to a requirement that the output tracks a reference
r(t) at every point of [0,7]. Decreasing its value relative
to the @; will place increasing emphasis on the specific
intermediate points at times t;,1 < j < M leading to
a faster reduction of errors at the intermediate points and
slower convergence elsewhere.

2) The Case of Q = 0: Choosing ) = 0 is equivalent to a
design objective of iteratively generating the required output
values at the intermediate times with no efforts to influence
the output values between these points. As noted above,
the choice of Q > 0 provides additional soft constraints
on outputs at other times and avoids potentially undesirable
dynamic problems.

If @ = 0 then Gegv'/[z is a square matrix of dimension
[f]x [f] with [f] = 325", f;. The error evolution during the
iterative learning process can be analysed by diagonalizing
the matrix relationship ef,, = (I + G.G%) 'ef. More
precisely, as G.G? is positive and self-adjoint (in the chosen
topology), it has real positive eigenvalues {0']2-} and can be
diagonalized by a nonsingular eigenvector matrix V' i.e.

. 1 1
e, = leag{1+02}v leg
1 1 ’ 1 (39)
= Vil = di Ve
€k lag{(1+o_?)k} €

That is,

1) the component of ef projected onto each column of
V' (eigenvector of G.G}) hence evolves as m
proving convergence to zero for all initial errors if, and
only if, the smallest eigenvalue g2 > 0.

2) The form of an eigenvector and the value of the
corresponding eigenvalue UJQ» dictates the nature of the
convergence e.g. a small eigenvalue indicates a slow
convergence in that subspace.

B. On the Effect of Choice of R

Reducing the value of R accelerates algorithm conver-
gence. The formal link to NOILC suggests also that con-
vergence may be adversely affected by non-minimum-phase
effects [17], [18] if @ # O but the analysis of this possibility
is left for further research.

1) Acceleration Effects and the Right Inverse: In the case
of ) = 0, the accelerating effect is clear. Suppose that
all 0’72 > 0. A simple calculation following examination of
the form of G .G} indicates that the change R — €eR is
equivalent to the change G.G} — eflGeGZ and hence to
the change 07 — ¢ 'o7. The accelerating effect is clear
from the previous subsection which gives

e, = Vdiag{ =MVl (40)

1

(1+ e—lo]z)
and, in particular, if a2 > 0, large benefits are can be
obtained on the first iteration as

Jig, et =0 @
ie. if @ = 0 and S(A, B,C) is output controllable, then,
as € nears zero, the algorithm becomes equivalent to the
application of a right inverse of G..

2) Controlling Worst Case Convergence Rates by Choice
of R: Finally, note that the designer has some control over
the worst case convergence rate (1 + e 'o2,)7%|le§l|q]
simply by choice of ¢ e.g. choosing e 102, = 1 will produce,
at worst, a halving of the error norm each iteration. If R
is kept the same, the same effect is achieved by the map
Q; '—)EilQi,l <i< M.

C. Reducing the Value of M and Convergence Rate when
Q=0
Suppose that @ = 0 and M is reduced by removing an
intermediate point (say the ¢** point t,), then as a result of
the next theorem, error convergence rates will increase:
Theorem 6: Under the above conditions, o2 increases if
any intermediate point is removed.
Proof: The proof is based on the observation that GG} has
the block structure [G;G5] with f; x f; (i, 5)™" block GG
Note that any inner product takes the form

M M
<o, GGla>g = Y. Y ol QiGiGay,
i=1j=1
if aT = [a{a"' 705?;1]
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and the smallest eigenvalue can be characterized as follows
<a,GGla >
g2 — inf €~e Q]
a#0 < o,o >[Q]

Removal of the point ¢ = ¢, produces a similar block
structure but with the ¢** "block" row and column removed.
A simple argument then shows that, for the quadratic form,
this generates values for the reduced operator equivalent to
the above but obtained by setting a,;, = 0. Noting that

2

o° = inf
a#0 <oo,o >[Q]

<a,GGra >
S e TRl o g
a#0,04=0

< a,GeG;‘a >1Q]
< oo,o >[Q]

and that the right hand side is equal to the new value of o2,
the theorem is proved. [J

It follows immediately that convergence rates are, in
general, increased if any number of intermediate points are
removed.

It is not possible to precisely quantify the details of the
relative change in convergence rates (which, for example,
will depend on the reference value at the point that is
deleted, making a comparison meaningless). The following
result provides insight into the change in the spectrum of the
operator.

Theorem 7: Suppose that m =1, Q =0 and F; = Q; =
1,1 < j < M. Suppose also that the M x M matrix G.G}
has eigenvalues 07 < 03 < ---, < o3,. Then the removal of
the intermediate point ¢ = ¢, generates a new (M —1)x (M —
1) matrix G.G? with eigenvalues p? < p3 < -+ < p2, |
satisfying the interlacing condition

o <pi <oy <pz < <pyg <ol (42)
Proof: Examination of the definitions indicates that the
topology is now the normal Euclidean topology in R* and
that GG is Hermitean. The removal of the point ¢t = ¢,
generates a new G.G) that is a principal minor of the

Fig. 1. Non-minimum phase experimental test facility.

original. The result then follows from the Cauchy Interlacing
Theorem [28].

VI. EXPERIMENTAL EVALUATION

The controllers formulated in Sections IV-A and IV-B have
been evaluated using the non-minimum phase test facility
shown in Fig. 1, which comprises a rotary mechanical system

£ Illf

of inertias, dampers, torsional springs, a timing belt, pulleys
and gears. The test facility is a demanding platform which
has been used in the assessment of a wide variety of ILC
schemes [29], [30]. A 1000 pulse/rev encoder records the
output shaft position and a standard squirrel cage induction
motor supplied by an inverter, operating in Variable Voltage
Variable Frequency (VVVF) mode, drives the load. The plant
uses a PID loop in order to act as a pre-stabilizer, and the
resulting closed-loop system constitutes the system to be con-
trolled using ILC. The system can be represented using the
non-minimum-phase, continuous time plant transfer-function

149.36(4 — )
514 21,553 + 170.2852 + 368.525 + 663.82

which was identified in previous work [29]. The system input
and output (m = ¢ = 1) are angular position in radians,
and the algorithms developed in this paper were calculated
in continuous-time and then implemented in discrete time
using a sampling time of 7 = 0.01.

An intermediate tracking task is now defined using the
parameters zop =0, up =0, 7T =10, M =6, F; =1, 1 <
1 < M, together with

t1=3,t2=35,13=5,11=6,15=8, tg =1 =10
r(t1) = —8.91, r(ta) = —9.72, r(t3) = 7.07,
r(ty) = 8.09, r(t5) = —9.51, r(tg) = 10

G(s) = @3)

and for simplicity no continuous tracking region is specified
(Q = 0), so that no additional components of r(¢) need to be
defined. The intermediate points are indicated by asterisks in
the right-hand side plots of Fig. 2.

Experimental results are now presented to examine algo-
rithm performance and assess how well theoretical predic-
tions match practical observations.

A. Feedback/feedforward Implementation

Experimental results are first given for the state feed-
back plus feedforward implementation of intermediate point
NOILC. This requires the update algorithm (38), together
with the the feedback term generated from (36) and the

Input, u,
Output, y,

Time, t Time, t

[~ -~ Standard, k=1 Standard, k=4 —— Standard, k=8 — — - Standard, k= 100]

Fig. 2. Experimental input and output signals using both feedback plus
feedforward intermediate point NOILC (upper plots) and standard NOILC
(lower plots). Prescribed points ¢;,1 < 5 < M marked with asterisks.
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feedforward term (37) which is calculated, off-line, in the
period between trials during which the plant states are reset.
A range of parameter values for (); have been applied, with
a value of R = 1 used throughout. As shown in Section
V-B.2 increases in (); values are equivalent to reductions
in the value of R. Final input and output signals after 100
iterations are shown in Fig. 2 for the case of @); = 400,1 <
i < M, with M = 6. These relatively large values of Q;
indicate a low weighting on input energy in the iterations.
Corresponding normalised (to eliminate the effect of the
different choice of weights) error norms are shown in Fig.
3a), with input norms appearing in Fig. 4a). Note that the
former are plotted using a logarithmic "y-axis" to enable
error fluctuation at low levels to be seen more clearly, and
the latter are plotted with a logarithmic "x-axis" to allow a
more detailed comparison between convergence rates.

These results over 100 experimental iterations show that
the intermediate point tracking error reduces extremely
rapidly in a few (< 10) iterations, and then remains sta-
ble at a low level for the remainder of the experimental
test. The choice of 100 iterations was used to demonstrate
this second robustness characteristic. The initial trial error
values plotted are 13.4453, 11.7782, 10.7137, 10.5853 and
10.5805 for increasing ();, with converged values shown to
reduce these by a factor of between 25 and 300. Note that
increasing (); reduces the initial error, and produces more
rapid convergence (as expected theoretically from results
in Section V-A) but that the input norms settle down to
different values. Note also that the predicted monotonicity of
|les || via Theorem 1 is achieved experimentally until values
are achieved when any modelling errors, exogenous noise
and non-repeatable disturbances have an inevitable effect on
theoretical predictions.

B. Feedforward Implementation

Experimental results are also presented for the feedforward
implementation derived in Section IV-A, using the update
algorithm (27). The same parameter values for (Q; are again
used, and error norms and input norms are given in Fig.
3b) and Fig. 4b) respectively. These results confirm similar
but slightly reduced experimental performance to the state
feedback implementation, with increased fluctuation of both
input and error norms, due to reduced robustness to distur-
bance and plant uncertainty caused by a purely feedforward
structure. One advantage of the purely feedforward imple-
mentation, however, is that increasing (); does not cause
any substantial increase in the converged value of the input
norm, as shown in Fig. 4b). This also confirms theoretical
observations in Section IV-A.2 regarding the convergence
of the input norm to the minimum energy solution in this
case. Note that as @; increases, no further increase in
convergence rate occurs due to the presence of modelling
error, disturbance and noise, which confirms the need for
learning over repeated trials rather than simply applying a
fixed input signal, as noted in Section IV-A.

The experimental results differ from theoretical predictions
to some degree but computations show that the theory is a
good guide to experimental observations. More precisely,

— — Intermediate, Q, = 100, 1 <j <M
a) Intermediate, Q = 200, 1 <j <M

Intermediate, Q; = 400, 1 <j <M

\ — — — Intermediate, QJ =800,1<j<M
Intermediate, QJ =1600,1 <j <M

0 10 20 30 40 50 60 70 80 90 100
Trial number, k

— - —  Intermediate feedforward, Qj =100,1 <j <M

Intermediate feedforward, QJ. =200,1<j<M

Intermediate feedforward, QJ. =400,1<j<M

— — — Intermediate feedforward, QJ =800,1<j=<M

Intermediate feedforward, QJ. =1600, 1 <j <M

L L L

0 10 20 30 40 50 60 70 80 90 100
Trial number, k

\ — —  Standard, Q
Standard, Q
Standard, Q
Q
Q

— — — Standard,
Standard,

- R NI RN

=)

0 10 20 30 40 50 60 70 80 90 100
Trial number, k

Fig. 3. Experimental intermediate point tracking error norm results using: a)
state feedback plus feedforward intermediate point NOILC, b) feedforward
intermediate point NOILC, and c¢) standard NOILC.
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30

Intermediate, QJ =200,1<j<M
Intermediate, QJ =400,1<j<M

10+ — — — Intermediate, QJ. =800,1<j<M
Intermediate, Qi =1600,1<j<M

0 = ;
10 10 10

Trial number, k
b) 30 R ) .

2

— . — - Intermediate feedforward, Qj =100,1<j<M

Z _ Intermediate feedforward, Qj =200,1<j<M
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- Intermediate feedforward, Qj =400,1<j<M

— — — Intermediate feedforward, Qj =800,1<j<M

Intermediate feedforward, Qj =1600,1<j<M

0 1 ]
10' 10°
Trial number, k
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30
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.
10’
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Fig. 4. Experimental tracking input norm results using: a) state feedback
plus feedforward intermediate point NOILC, b) feedforward intermediate
point NOILC, and c) standard NOILC.

164 | o SO ®AO TAO TAI BAC NINH

Dia chi: Phuong Vo Cuong, TP Bac Ninh

Tel: 0246 262 7798 = Website: www.eaut.edu.vn



D

Fig. 5.

Fig. 5 provides a comparison of experimental perfor-
mance (error norm reduction) with the worst case con-
vergence rates predicted by the theory (34) for a range
of (); parameter values. It is seen that the worst case
convergence rate is a good indicator of performance for
the smaller values of (); but that, although the general
shape of the response is the same, differences in con-
vergence rates emerge as they increase. More detailed
theoretical predictions of convergence are summarised
as follows:

— . —  Intermediate feedforward, QJ. =25,1<j<M

Intermediate feedforward, QJ =50,1<j<M

Intermediate feedforward, Qj =100, 1 <j <M

— — — Intermediate feedforward, QJ =200,1<j<M

Intermediate feedforward, Qj =400, 1<j<M

Trial number, k

Feedforward intermediate point NOILC: worst case predicted

(black) and observed experimental (red) intermediate point tracking error
norm results

2)

3)

The theoretical converged values of ||us,|| are computed
using (31) to be |lus| = 27.66 for all choices of the
@;. Although the experimental values shown in Fig.
4 are close to this when the @; are small, variations
are introduced as they increase due to modelling errors,
noise and other disturbances.

From (34) a measure of worst case convergence rate
is 1/(1 + o2) where g2 is the smallest eigenvalue of
G.G}. For this example, the data is given below:

Qi o 1/(1+d7)
50

0.314 0.761
100 0.627 0.614
200  1.254 0.444
400  2.509 0.285
800  5.017 0.166
1600 10.034 0.091

which suggests that reductions to better than 76% per
iteration can be expected if ); = 50 whilst increases to
1600 will lead to a rapid reduction to better than 1% per
iteration. The detailed form of convergence will depend
on the eigenvalues and eigenvectors of G.G7. For the
case of R=1and Q; = 1,1 <1 < 6, the eigenvalues
for this example are as follows

0% = 0% =0.0063, 2 =0.0106, 02 = 0.0112,
02 =0.0125, 02 =0.0143, 02 =0.0195 = 5>

and in all other cases, these values are scaled by R~1Q);.
It is seen that the eigenvalues vary by a factor of
approximately three confirming the theoretical fact that
the use of the smallest eigenvalue as a predictor of

4

5

6
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convergence rates will be a good guide if R~'Q,7>
is not too large.

A desired worst case convergence rate can be designed
for the case of Q; = Q1,1 < i < M by setting
R™'Q,0? equal to a desired value and solving for
R™'Q,. For example, if the worst case convergence
rate desired is halving of error norms, then R™1Q; =
(e2)~1 ~ 150.

Choosing ); = R =1,1 <1 < M, the matrix G.G,
takes the form GG} =

0.0124  0.0059 —0.0012 0.0005 —0.0001 0.0000
0.0059  0.0124 —0.0026 0.0001 —0.0001 0.0000
—0.0012 —0.0026 0.0124 —0.0009 0.0005 —0.0001
0.0005 0.0001 —0.0009 0.0124 —0.0012 —0.0000
—0.0001 —0.0001 0.0005 —0.0012 0.0124 —0.0012
0.0000  0.0000 —0.0001 —0.0000 —0.0012 0.0124

The eigenvector matrix V' of G.G is independent of
the (); and R in the above example and takes the form,
with columns arranged in the order of the eigenvalues
given above and normalised to unit Euclidean norm,

V=
0.6682 —0.0316 0.3442 0.1295 —0.1390 0.6308
—0.7198 0.0363 0.0850 0.1113 —0.1201 0.6666
—0.1759 —0.0493 0.8520 0.2665 —0.1729 —0.3738
—0.0667 —0.5137 0.3013 —0.6159 0.4979 0.1167
—0.0050 —0.6963 —0.1849 —0.0762 —0.6863 —0.0642
—0.0015 —0.4966 —0.1527 0.7174 0.4639  0.0150

Examination of this array suggests that there is a
tendency for eigenvectors to describe "Localised” be-
haviour of the algorithm. For example, the first column
(corresponding to the "slowest" eigenvalue o) is asso-
ciated primarily with the first two intermediate points
t; and to and references where 7(t1) ~ —r(t2). Sim-
ilarly, the final column (corresponding to the "fastest"
eigenvalue o2) is associated primarily with a response
profile where the first two intermediate points ¢; and
to are associated with references where r(t1) ~ r(t2)
followed by a decay. The primary contributors to the
later points are eigenvectors associated with or]z, ] =
2,4, 5 whilst that associated with o3 has the strongest
effect on convergence at ts.

To gain further insight into the convergence rate
associated with each eigenvalue for the prescribed
reference, compute V~le§ = V7Te§. Since ef =
[r(t1), - ,r(ta)]T = [-8.91, —9.72, 7.07, 8.09,
—9.51, 10]7T this yields the vector [—0.7055, —2.9200,
4.8008, —2.5648, 16.4655, —13.0415]7. Hence the
slowest mode (associated with o? and the value
—0.7055 above) can be expected to have the smallest
influence on convergence rate in the first iterations.
The most influential is associated with the Sth largest
eigenvalue and the value 16.4655 followed closely by
the largest eigenvalue (associated with —13.0415).

Y. Comparison with NOILC

As has been noted, tracking of intermediate points can

he achieved using the standard NOILC framework together
with any reference trajectory, r € L3*[0 T, which connects

HILH
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the desired points. To enable fair comparison with the
standard NOILC framework, the output signal to which all
the feedforward NOILC algorithms converge (in the case of
no plant uncertainty) is employed as the reference, r. This
is calculated using the plant model as 7 = G, Where
is the converged feedforward input signal given by (30) with
ug = 0. This signal appears in Fig. 2 as a thick dashed line
in the lower-right plot. Since the signal is continuous, it is
suitable for use with the standard NOILC algorithm.

The standard NOILC update equates to @ > 0, Q; =
0,1 < 4 < M and is implemented using (38), (36) and
(37). A range of values of () have been used to establish the
best performance possible in terms of tracking the prescribed
points, with input and output signals appearing in Fig. 2
for the case of () = 8. Error norms and input norms are
given in Fig. 3c) and Fig. 4c) respectively, and clearly show
that, although NOILC ultimately solves the problem, no
choice is able to equal the rapid tracking performance of the
intermediate point controllers developed in this paper. This
is due to the presence of unnecessary learning transients,
amplified by modelling error, measurement and process
noise, produced by the action of tracking those points of
the reference which do not correspond to the point-to-point
objective. The reduced convergence rates also confirm the
theoretical results given in Section V.

VII. CONCLUSIONS AND FUTURE WORK

The work indicates that a well-defined Norm-Optimal
Iterative Learning Control (NOILC) problem which places
specific emphasis on fast accurate tracking at a finite number

of intermediate points of time within the interval [0, 7]
can be approached and solved using the operator methods
underpinning those of NOILC published by the first author in
[7]. The resultant algorithm retains the original convergence
properties and monotonicity properties that makes NOILC so
attractive. The formulation is quite general for linear time-
invariant state-space systems and can be represented in a
feedforward structure (when Q = 0) but, more generally,
has the form of familiar current trial Riccati state feed-
back and predictive/feedforward terms generated from off-
line, reverse-time simulations of differential equations with
defined jump conditions at the intermediate points selected.
An analysis of the effect of the choice of weighting matrices
provides guidelines to their selection in terms of convergence
rates and the effect of removing intermediate points from the
problem. The formulation provides rigid links to NOILC and
the pseudo-inverse in Hilbert space and lays the foundations
for further analysis.

The algorithms developed have been experimentally ver-
ified with results indicating that the predictions of error
monotonicity and rapid convergence can apply in practice
with great accuracy and with robustness to modelling errors.
The theory provides relationships between eigenstructure
and convergence rates when all (); take the same value.
Further research is needed to address more general issues of
parameter choice, a formal characterization of the algorithm
robustness to modelling errors and the effects of varying
initial condition.

Finally, it is noted that a simple analysis indi-
cates that the process also applies to linear time-
varying systems using the mapping (A, B,C,D,Q,R) —
(A(t), B(t),C(t),Q(t), R(t)) but the details are omitted for
brevity.
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Assessment of gradient-based
point-to-point ilc for mimo systems
with varying interaction

ABSTRACT

This paper examines the performance of a gradient-based point-to-point iterative
learning control (ILC) algorithm applied to multivariable input, multivariable output
(MIMO) systems. Whilst ILC is concerned with tracking a reference trajectory defined
over a finite time duration, the point-to-point formulation addresses application domains
where the output is not critical at all points over the task duration. The algorithm
therefore enforces tracking of only an arbitrary subset of points, with the advantage that
the convergence rate increases and input energy decreases as points are removed from the
reference. Experimental results presented using a MIMO test facility which can be

configured with variable levels of

input-output

interaction and exogenous

disturbance/noise injection confirm the theoretical findings.

I. INTRODUCTION

Iterative Learning Control (ILC) is a methodology appli-
cable to systems which repeatedly track a reference, yq(t),
defined over a finite interval 0 < ¢ < T'. The aim is to use
past experience to sequentially improve tracking performance
over repeated trials of the task. It has been an area of
intense research interest in both theoretical and application
domains, see, for example, [1] for a recent literature review.
However, rather than follow a motion profile defined at
all points, in many applications the system output is only
critical at a finite set of prescribed time instants. Examples
include production line automation, crane control, satellite
positioning, and robotic ‘pick and place’ tasks in which the
critical points correspond to the location of the payloads.

The standard ILC framework is able to tackle the point-to-
point problem simply by employing an arbitrary reference,
va(t), which passes through the desired points. However

superior results follow if this is coupled with strategies such
as Input Shaping in order to suppress vibrations that occur
between the critical points. This approach is taken in [2]
for a high-acceleration positioning table. An alternative is
to use a simpler feedback controller to track y4(¢) and to
employ ILC to update parameters within the input shaping
filter applied to the reference, as proposed by [3] for control
of an industrial robot. Another approach is to develop ILC
algorithms which have two separate components; one which
ensures tracking of y4(t), and another which reduces the
amplitude of residual vibrations occurring after the point-to-
point location is reached [4].

The drawback to all these methods is that they fail to
utilize the extra freedom available in ILC design to satisfy
additional performance demands. Furthermore, if y4(t) is
designed a priori to meet such performance objectives, these
will not be met in practice due to the presence of model
uncertainty and noise.

' East Asia University of Technology,
2 The University of Melbourne
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Other approaches to point-to-point motion control have
broken away from the standard ILC framework of tracking
a static reference defined over 0 < ¢ < 7T, but have only
considered the case where a specified position must be
reached at time ¢t = 7, as in, for example, [5], [6], [7], [8], or
the case of a movement between two equilibrium points [9].
Whilst these approaches dispense with tracking unnecessary
output points, they do not use the resulting freedom to tackle
practical performance objectives. A further limitation is that
they only consider a single point-to-point movement, rather
than a sequence of actions needed to build up complex
movements, such as is required in robotic automation and
production line assembly.

In this paper an algorithm is derived which enforces
tracking of an arbitrary number of point-to-point movements.
Analysis shows that this algorithm robustly converges to
the minimal input energy solution, and moreover, that this
solution reduces as the number of points is removed from
the tracking task. At the same time the convergence speed
of the algorithm increases as additional points are removed.

II. PROBLEM FORMULATION

For any vector x € R", |x|l, = vxTx. For any
matrix A € R™*"™, ||A]| is the induced norm of the vector
norm, \;(A) denotes the i*" eigenvalue of A, and p(A) =
max; |A;(A)| is the spectral radius of A. The n x n identity
and zero matrices are denoted by I,, and 0, respectively.

Consider the following linear time-invariant (LTI) system

x(t+1) = Ax(¢) + Bu(t)

y(t) = Cx(t)+ Du(t)
defined over the finite time interval ¢ € [0,1,2,..., N — 1].
Here x(-) € R™, u(-) € R™, y(-) € RP are the state, input
and output vectors respectively, and the input and output
sequences are given by

x(0) =x0 (1)

c RmN
e RPN

u = [u0)" a7’ ... uf
y = [y(O)Tvy(l)Tv"'vy(

The standard ILC framework constructs a series of inputs
which drives the system to track a reference sequence

Yd = [Yd(O)Tv yd(]')T7 oo

Let uy and y; be the input and output vectors respectively
on the k" trial, with e, = y4—y the tracking error. Then it
is necessary to find a sequence of control inputs that satisfies

-pTr

N
N — 1)T]T

ya(N=1DTT e RPY

lim [lex|| =0, lim [juy —ugl|=0 )
k—o00 k— o0

where uy is the unknown desired input sequence correspond-
ing to y4. Over the k' trial the input/output time-series
relationship can be expressed by y, = Guy + yo where

D 0 0 -0
CB D 0 -0
G-| cAB  CB D -0 |e RPN (3)

CAN=2B CAN=3B CAN=4B ... D

HOI NGHI KHOA HOC |

Here yy is the response to initial conditions whose effect can
be absorbed into the reference trajectory, so that without loss
of generality it is assumed yo = 0, or equivalently x¢ = O.
An ILC update of the form

U1 =y + Ley C))
can be considered as an iterative numerical method to solve
the tracking problem, and has been the focus of significant
research effort. The update (4) is convergent to a solution if
and only if

p(Ipy —GL) < 1. )

The convergence speed is determined by the magnitude of
p(+) and is maximum when p(-) = 0.

A. Point-to-point ILC formulation

Now consider the point-to-point problem in which the
component of the reference y, corresponding to the j** plant
output is only required to be tracked at a fixed number,
M; < N, of sample instants given by 0 < n;; <
nj2 < -+ < ngn; < N, which are contained in the
set S; = {n;1,...,n5n,}. The tracked points are extracted
from y, and placed in the same order in a point-to-point
reference y, through the operation y, = ®y,. Here & €
RM*PN is defined as follows: Introduce » € RPN with

elements

w:{é

where |- | denotes the ‘floor’ function. This is a vector whose
(i x p+4)*" point is 1 if the j* output at time i is required
to be tracked, and 0 otherwise. ® is produced by splitting
each non-zero element of ) into a separate row, giving

va={y & BTt )

otherwise
with M = 25:1 M;. When any output vector is pre-
multiplied by @, it extracts the components that correspond
to prescribed point-to-point locations, whilst retaining their
original order.

it [(i—1)/p] € Simi-1)/p)p ©)
otherwise

Remark 1: If each output is stipulated at the same set of
point-to-point locations, that is S; = Sy, Vj € {2,...,p},
then matrix ¢ has block-wise components

R Ip if j:nl_’i, 221,271\41
i = { 0,  otherwise. ®)
In addition the reference has the form
T
yr = [y y, )"y (M = D)T] e RY
9

where y,.(i) € RP is the prescribed output vector at sample
N1, and M = pﬂ[l

ILC can be formulated for the point-to-point case by
deriving an iterative numerical solution to the problem of
finding a control input which minimizes the point-to-point
error norm. The control objective is to find a sequence of
control inputs {uy} such that
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lim [y, — ®Gug|| =0 (10)
k—ro0

which replaces the standard requirement (2). The ILC update
(4) now assumes the form

Uiy = wg + Ly, — Pyi) (11
so that the convergence condition (5) becomes
p(Iy —PGL) < 1 (12)

In Section III a learning operator L is derived to satisfy (12),
but first further motivation is provided to support the utility
of point-to-point ILC over the standard framework.

B. Point-to-point ILC motivation

Theorem 1: Let d denote the rank deficiency of the plant
matrix G (the number of linearly dependent rows). If d > 0
the standard ILC update (4) cannot force the plant to track an
arbitrary reference trajectory y,. However the point-to-point
update (11) can enforce tracking of an arbitrary reference y,
if and only if the tracked points are chosen such that

M < Np —max{d,N(p —m)} (13)

Proof. A necessary and sufficient condition for an operator
L to exist satisfying the convergence condition (12) is that
rank (PG) = M. For the standard ILC case ® = I, M = N
and hence rank (PG) = N —d < M, leading to Ip; — PGL
having d eigenvalues at unity. Now the i** row of ®G is
the (j|®,,; = 1)" row of G, hence if p < m and the point-
to-point samples are chosen to correspond to any subset of
linearly independent rows of GG, the convergence condition
(12) can be satisfied. If p > m then the additional condition
M < Nm is imposed.

Remark 2: Let system (1) be written as discrete transfer-
function matrix G(z) = C(zI, — A)~'B + D with compo-
nent G; ;(z) corresponding to the it" output and j** input.
If the relative degree of G ;(2) is 7;5, then d =3, .7y ;.

The ability of point-to-point ILC to employ a modified
standard reference to recover feasibility is extremely impor-
tant, especially as d > 1 in practice due to the delay action of

a zero-order hold. However many tasks are naturally defined
only at a small number of points, and hence additional
benefits may also be expected by not enforcing unnecessary
tracking. The next lemma shows how the space of feasible
inputs expands as the number of tracked points, M, reduces.

Lemma 1: Assuming (13) is satisfied, the feasible in-
put space which forces the system (1) to track y,
is of dimension pN — M, and is given by U =
{(@G)T o +x,x € null (BG) b where AT = (AT A)~1AT
is the pseudoinverse of A. The nullspace of ®G has an
orthogonal basis given by the rows of @P(EG)T, where

DG € RPN=M)xmN g guch that the matrix [@T(CDG)T}

is full rank, and Pj = ] — AAT is the orthogonal projection
onto the nullspace of A.

The algorithm proposed in the next section exploits this
enlarged space to achieve desirable performance properties.

III. GRADIENT DESCENT
POINT-TO-POINT ILC

The gradient descent method is one of many numerical
algorithms used to tackle nonlinear optimization problems,
and has previously been applied within the standard ILC
framework [10]. Motivated by (10) and the accompanying
discussion, it is applied to solve

min J (u), J(u) = |ly, — @Gu|* (14

leading to the iterative update for the control input

Ug+1 = uk—gvuJ(uk)
= w+B(2G)" (y, — Dyx) (15)

where the experimental plant output, y; has replaced the
nominal value, Guy, so that the optimisation is robustly
achieved within the ILC framework.

Theorem 2: Let ® comprise point-to-point locations sat-
isfying rank (#G) = M. Let & equal ® but with the "
row removed, and hence correspond to tracking all but the
it" point-to-point location. Let the M eigenvalues of the
matrix A = (®G)(®G)T be denoted A\py < Apop--- <
A2 < Ap, which also equal the singular values since A is
Normal. Similarly, let the M — 1 eigenvalues of the matrix
B = (®G)(®G)T be denoted pias < par—1-++ < pg < pro,
which also equal the singular values since B is Normal. Then
the following relationship holds

A Spnr S Spv-re Sz < Ao Spe <A (16)

In particular, let y equal the i*" column of A with the i*?
element removed. Then if the eigenvalues of B are distinct
and no eigenvector of B is orthogonal to y then

Anp < g < Ape1 < par—1e < pz < Ao < pg < A1 (17)

Proof. First note that A is a Hermitian matrix of order M,
and that B is a principal submatrix of A of order M —1. Then
(16) follows as an application of Cauchy’s Interlace Theorem
for eigenvalues of Hermitian matrices [11]. It is further

proven in [11] that (17) holds provided: 1) the eigenvalues
of B satisfy pupn < par—1 -+ < ps < pg, and 2) the vector

)’ (18)
has non-zero elements, where U is a unitary matrix of
order M — 1 such that UTBU = D, with D =
diag{ 2, 3 . . . puas - To satisfy 2) a suitable choice for U has

columns that are the eigenvectors of B, and hence 3 z; = 0
only if y is orthogonal to an eigenvector of B.

UTy = [22,2:3,..

A. Convergence Speed

Theorem 3: Provided the point-to-point locations are cho-
sen to satisfy (13), the choice of gain in (15)
2 2
0<pB< =
7= F@a@ay) ~ [eG@a)]
guarantees convergence of the plant output to the reference
yr. In particular, the maximum convergence rate corresponds
to

19)
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b= FRCEGT) + o (BC@E)T)
The convergence rate using (20) increases as the number of

point locations, M, is reduced.
Proof. The convergence condition for (15) corresponds to

p(Iy — BEG(PG)T) < 1 @1
providing a linear convergence rate to zero error [12]. Since
o, (@G(®G)T) > 0, Vi since G (®G)T is positive definite,
oi(In — BOG(PG)T) =1 — Boi (@G (@A) T) < 1 Vi

= 0 < foi(PG(PG)T) < 2
yielding (19). The solution to mﬁin p(I — BOG(PG)T) cor-
responds to the choice (20) and convergent rate
7(PG(PG)T) + o(PG(PG)T) 22)
(PG (PG)T) — o(PG(PG)T)

. 20(8G(DC)T)
T(PG(PG)T) — o(PG(PG)T)
Application of Theorem 2 guarantees that each point
removed from y, increases o(®G(®G)T) and reduces
7(®G(®G)T). Hence the convergence rate increases.  [J
The convergence can be further analyzed by diagonalizing
the matrix relationship ®ey11 = (I — BOG(PG)T)Pey,

Pej i1 = Vdiag{l — Bo;(PG(PG)") }V ' dey,
where V is the eigenvector matrix of ®G(®G)T. This gives
Vo 10e, = diag{ (1 — Boy(PG(PG)T)F } V1 Dey.

Since V=! = VT, the component of ®e, projected onto
the j*" eigenvector of ®G(®G)T hence evolves as (1 —
Boi (PG (PG)T))X. If eigenvalues 4, and i) correspond to
minimum and maximum values of (1 — Bo;(®G(®G)T)),
then the point-to-point reference with the fastest convergence
rate is given by a scalar multiple of y, = V;_, and similarly
the slowest is y, = Vj,. For an arbitrary reference, the error
norm sequence lies in the interval

|| Per ]|
|| Peo||

(20)

(1B, (BG(@G)T))* < k

< (1-Bo,, (BG(DG)T))

B. Robustness Margins

Theorem 4: Let there exist a multiplicative uncertainty on

each element of the plant model G(z), such that G; ;(z) =
Gi.;(2)Ui(2). Here G(2) is the actual plant and the model
G(z) corresponds to the matrix G used in the update law
(15). A sufficient condition for monotonic convergence is that
each arg{U;(e’*)} lies in the open interval (—7/2,7/2),
demonstrating a phase margin of 90°.
Proof. This is an extension of robustness analysis for the
standard gradient algorithm (® = I,y) in [13] for the SISO
case. Suppose that the uncertainty can be expressed in the
matrix form G = GU, and that point locations satisfy (13).
Then from (15) the point-to-point error satisfies

ler1l® = llew]|* =67, GG T (2GGT @T)
- pefecuTaToTe,
where € = ®e. If U is positive, the first term on the right-
hand side is strictly positive for an arbitrary non-zero éj

HOI NGHI KHOA HOC |

and 8 > 0, and of O(3?). Similarly the second term is of
O(pB) and strictly negative, and hence there always exists a
£ > 0 which ensures monotonic reduction in error norm.
This also holds if the components of égCDG are reordered
so that the elements corresponding to the same input are
grouped, resulting in a reordering of the U matrix such
that Ug;—1)m+i,(j—1)ym+j = Ui . The stipulation that the
components of GG associated with the same input have the
same uncertainty then results in U having the block diagonal
structure U = {U;,Uy...U,,} where U; corresponds to
the i** input. A sufficient condition for U to be positive
definite is that each U; is positive definite. This is the
same as that arrived in [13] which goes on to show that
a sufficient condition is that each U;(z) is positive-real.
Therefore a sufficient condition for monotonic convergence
is that arg{U;(e’*)} lies in the open interval (—7/2,7/2)
V i. Note that any gain uncertainty |U;(e’*)| can be tolerated
through use of a sufficiently small /5. (]

C. Input Energy

Theorem 5: Consider the system (1) and a point-to-point
reference y,.. ILC algorithm (15) converges to the minimum
input energy solution that tracks y,. Furthermore, this solu-
tion is bounded by

Iy
e et @3)

whose right-hand side strictly reduces as the number of
points M is reduced.
Proof. Repeated application of (15), with ug = 0, yields

k .
Upi1 = <Z (1- (@G)%G)l) (@& Ty,
1=0
which has the limit
lim w, = (26)70G) " (®&)Ty, = (3G)'y, (24)
—00

Now suppose the input update u* solves the standard track-
ing problem, so that Gu* = y,; where y 4 contains the desired

points, y,.. Then exchange rows in matrix G and y, to group
the stipulated, y,, and free components, ¥4, as

éG * S’d
Elep] e

where ® € RPN=M)XPN jg quch that [®7, &7 is full rank.
The optimal cost of the problem

min ||ul| subjectto ®Gu=y,
u

is the norm of the orthogonal projection of u*, onto the range
of (®G)7T, that is

lull = [I(2G) " ((@G) ") || < fu”|| (26)

Now insert into (26) the relationship

_ i t] [¥a
* 1 1L
ut = [(@Gp@g)T) ,(@GP@G)T) } {y}
to obtain a value of u which equates to the limit given in
(24). The relationship
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1
o (PG(@G)T)

where & and ¢ are the maximum and minimum singular
values respectively, leads to (23). It follows that the input
norm is small when point-to-point locations are selected
which maximize the smallest eigenvalue of ®G(®G)7. Ap-
plying Theorem 2 means that ¢ (PG(®G)T) increases as
each point-to-point location is removed, and hence the right-
hand side of (23) reduces.

Remark 3: If only a single point is specified for each
output then (23) becomes

|@c)|| =7 ((@c)") =

[yl

m
min Z Giq(z
min > 1Ga(2)]
q=1

[ul| <

27

This is also achieved if the time between point locations
exceeds the time taken for the impulse response to approxi-
mately go to zero (assuming asymptotic stability). O

Theorem 5 provides an example of the benefit obtained
compared with the bound |ju|| = ||G~ly,|| corresponding
to standard ILC (if it exists). This benefit increases as
the number of tracked points is reduced, or their temporal
spacing is increased.

D. Practical Implementation

Remark 4: The term (®G)" (y, — ®y}) in (15) can be
efficiently generated using the co-state representation of
system (1). More specifically, it is equal to the output y
of the system

AT+ Dx(t+ 1)+ CT (¢ + Da(t + 1)
BT (t)x(t) + DT (t)a(t), t=N-1,...,0

x(t) =
y(t) =

with the input @ = &7 (y, — ®y},). Use of the co-state
system therefore avoids calculation of the large GG matrix
appearing in (15) and the algorithms which follow.

IV. MULTIVARIABLE TEST FACILITY

The performance advantages established in the previous
section are now confirmed experimentally using a multivari-
able test facility. This system employs two interconnected
differential gearboxes, together with spring-mass-damper
components and is driven by two induction motors [14].
A high degree of coupling between inputs and outputs is
possible which can be varied by the operator. The completed
system is shown in Fig. 1 with component details listed
in Table I. The level of damping applied between the two
differential gearboxes, shown as component 11 in Table I, is
parametrized by ¢ € [0, 1] which determines the interaction
existing in the system. Modeling of each interaction level has
been achieved through open-loop frequency response tests, in
which sinusoids were injected over the range of interest. The
resulting output power spectra were used to generate Bode
plots which have been optimally fitted by linear transfer-
functions. For interaction level ¢ the resulting model is

1 H 1691 H 1632 Uy
= 28
[¢2 Hgy HEy |Us @8
where ¢; and ¢ are outputs (rad) of the MIMO system that
are measured by encoders, Uy, U, are the inputs, (volts), fed

to the inverters. For the uncoupling case (¢ = 0) the transfer-
function components are

HO _ 130000(s+2.75)

Bl = s(s+12.58)(s+14.20)(s+13.08)(s+15.10)
7O — 50000(s+1.99)

c2 s(s+8.41)(s+9.53)(s+10.62)(s+12.60)
HY, = 0

0 __

and for the fully coupling case (c = 1)

gL — 1403008200(s+0.06)

B1 s(s+45.0)(s+43.4)(s+38.2)(s+25.4)(s+31.7)(s+29.2)
L — 5000000(s+0.77)

B2 — s(s+30.09)(s+28.43)(s+38.91)2(s+40.66)
oL — 59008000(s+1.89)

c1 5(5+38.07)(s+47.25)(s+49.32) (s+37.80)(s+28.19)

598522600(s+0.14)

5(5+36.20)(5+39.65)(s+59.72)(s+39.04) (s+38.41) (s+60.93)

1
HC2_

For other values of ¢ transfer-functions were similarly ob-
tained. Point-to-point ILC is implemented using (15) with
optimal § calculated from (20). The number of trials is 1200
and the sampling time is 0.01 seconds. The point-to-point
references for the two outputs are respectively y, 1 = [3.58
5.69 -0.04 -5.71 -3.52] at time points P; = [0.5 1.5 2.5 3.5
4.5]and y, o = [2.86 1.75 -1.78 -2.85 0] at time points P’ =
[1 2 3 4 5]. This will be compared with the standard ILC
framework, using the a priori selected reference

ya = G(2G)'y, (29)

which solves (14) based on the nominal plant model. This
hence ensures fair comparison. The results for point-to-point
ILC are shown in Fig. 2 and Fig. 3 whereas Fig. 4 and Fig.
5 shows the result of standard ILC with reference (29). Both
results show that a higher coupling level reduces convergence
speed and requires greater control effort. Comparing the error
norms, the results show that point-to-point ILC achieves a

TABLE | -l
DEFINED COMPONENTS FOR THE MIMO SYSTEM s E
[ Sysiem components | . _‘_l' ." Fﬁ|
1 Encoder 2 Induction motor 8 ';, o .
3 DC motor 4 Damper . ' 1}
5 Spring (] Differential gearbox L :" i
7 Coupling shaft 8 DC motor controller I“
9 Inverters and circuit breakers 10 -~ /!
1 ency button

Adjusting interaction dampers 12

e E

Fig. 1: MIMO testbed facility
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Fig. 2: Control input norm of point-to-point ILC. a) Exper-
imental results, b) Predicted .results for the find converged
input norm.

lower error norm, and this is accentuated as the level of cou-
pling is increased. This difference is due to the standard ILC
framework enforcing tracking of unnecessary points which
gives rise to learning transients which are magnified by noise
and plant model uncertainty. The predicted convergence rate
is calculated using (22) and is also shown. This is accurate
for approximately the first 100 trials but the presence of
model uncertainty and noise causes discrepancies thereafter.
For coupling levels [0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1] the
predicted convergence rate for point-to-point ILC is [ 2.3071
2.2614 2.1646 2.0587 1.9642 1.9193 1.8522 1.7143 1.4979
1.3728 1.2929 | and for standard ILC [ 1.8300 1.7868 1.7131
1.6314 1.5396 1.5021 1.4685 1.3451 1.2684 1.2207 1.1599].
The increased rate reflects Theorem 3, and is supported by
the experimental results.

The point-to-point ILC is now compared to the standard ILC

a) ~ b)

Fig. 3: Error norm of point-to-point ILC. a) Experimental
results, b) Predicted results. '

with two sinusoidal references as described previously and is
shown in Fig. 6. These references go through all the chosen
reference points and it is the same when the coupling level

388838 3¢

EEREEN

g

Fig. 4: Control input norm of standard ILC with optimal
Yydq- ) Experimental results, b) Predicted results for the find
converged input norm

Fig. 5: Error norm of standard ILC with optimal yq. a)
Experimental results, b) Predicted results.

increases. The standards ILC controller is applied follow (15)
and (20) therefore the result for control norm shown in Fig.
7 and error norm shown in Fig. 8. The results give a much
higher control norm and especially in the high coupling level,
control norm goes to around 1700 after 1200 and intend to
increase if number of trials increase. Due to the safety reason,
the controller cannot have higher value so the experiment
did not carry on with the highest case since it requires an
extremely high input norm. So the maximum coupling level
is 0.9. The error norm is much worse than the point-to-point
ILC. It cannot reach a saturate error value after 1200 trials
with the coupling level ¢ equals to 0.9. The reason for the
difference between the predicted controller norm and the
experimental results is that the uncertainty between model
and the system is bigger when the whole reference needs to
be tracked.

In general, both methods show a superior result for con-
trolling the MIMO testbed facility especially at high levels
of interaction. Moreover point-to-point ILC gives rise to a
smaller control norm than standard ILC.

»* y, Reference points
AT = B y, Reference signal ||

Magnitude (rad)
o
¥

v, Reference points

B 2t _— ;\h\‘ y, Reference signal ||
Py e \‘\
5 of S T
£ . ~
= ~ /
s L ey -
= 2 T —
-4
o 1 2 3 4 5
Time, s

Fig. 6: Reference signal for standard ILC

b
-

aj

w0’

Trials, & 05 Coupling, e

w' e -
E—_— s 95 Cougiing, ¢
w0 w0

Fig. 7: Control input norm of standard ILC. a) Experimental
results, b) Predicted results.
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V. CONCLUSIONS

a) )

T 1 T The requirement for point-to-point motion control arises in
| 10 in; many practical applications, including industrial automation,
& ] 8l robotics and rehabilitation engineering. However, there are
no available approaches to address general point-to-point
L tasks and given performance objectives in a framework which

uses learning to attain optimal solutions in the presence

of model uncertainty and noise. This paper derives an al-
" gorithms to address this deficit, and analyses convergence,

Coping ¥5 g N 1o’ Equ ; 10 Tralsk performance and robustness properties. Experimental results

confirm the practical utility and performance of the proposed

Fig. 8: Error norm of standard ILC. a) Experimental results, approaches and illustrate the benefit gained over using the
b) Predicted results. ’ standard framework with an a priori generated reference.
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Applying of norm optimal iterative
learning control on a multivariable

test facility

>

ABSTRACT

Iterative learning control (ILC) is an approach suitable for systems which repeatedly
performatracking task over a fixed time interval. However little attention has been paid
to the case of multiple input, multiple output (MIMO) systems. In this paper theoretical
results are derived and establish a close link between increased interaction, reduced
robustness, slower convergence and greater control ef fort. Focusing on the popular class
of norm optimal ILC (NOILC) algorithms, these findings are experimentally confirmed
using a MIMO test facility which permits both exogenous disturbance injection and a
variable level of coupling between input and output pairs. To address performance
limitations ‘point-to-point’ NOILC is then introduced, in which the need to track the
reference at all time points along the trial is relaxed.

1. INTRODUCTION

Formulated for systems which perform a repeated process
defined over a finite time interval, termed a trial, Iterative
Learning Control (ILC) uses data recorded over previous
trials to modify the control signal on the subsequent trial
with the aim of sequentially improving tracking accuracy.
Whilst many experimental and comparative studies exist
for the single input, single output (SISO) case, there are
few instances involving multiple input, multiple output
(MIMO) systems (Haurani et al., 2001) which typically
increases control effort, makes controller design more chal-
lenging, and complicates analysis. With mild interaction,
one approach is to ignore coupling and design multiple
SISO controllers (Wallén et al., 2008) however loss of per-
formance is inevitable. Despite this disadvantage, a well es-
tablished algorithmic framework has been developed cou-
pling analysis with practical performance demands, with
a prominent example being norm optimal ILC (NOILC)
which selects the next control input to minimize a cost
function involving the predicted error and the change in
successive control inputs (Amann et al., 1996).

This paper uses the NOILC framework to investigate the
role of MIMO interaction on ILC performance, including
convergence speed, control effort, and robustness to mod-
elling uncertainty. A novel MIMO test facility is then used
to examine theoretical predictions over a wide range of in-
teraction conditions. An extension termed ‘point-to-point’
NOILC is then shown to mitigate loss of performance by
relaxing the need to track all reference points along the
trial (see (Freeman and Tan, 2012; Owens et al., 2012;
Freeman, 2012) for further details).

2. MULTIVARIABLE SYSTEM
DESCRIPTION

Consider an m input, p output discrete-time system ex-
pressed by the transfer-function matrix

Gll(z) oo Glm(z)

G(z) = : : (1)
Gp1(2) ... Gpm(2)

' East Asia University of Technology
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whose components are assumed to be stable, and, for
simplicity, of identical relative degree. The subsystems
Gij(2), i # j, govern the interaction between input and
outputs pairs, and their size is reflected by the norm

6= (5 [ Slese) )"
= (16@R) " = (Ceal)”

with g;; the impulse response corresponding to Gjj;(z).
Hence the norm of G(z) directly increases if the norm of
any of the off-diagonal systems G;;(z), i # j increases.
Similarly the co-norm of G(z), is given by

G2l = sup & (G(”)) ()

0c|o, 27

and illustrates the effect of interaction terms in influencing
the ‘high-gain direction’ which is associated with the max-
imum singular value & (G(e’?)). In particular, ||G(z)| .,
increases as the interaction terms become larger, a rela-
tionship which is made more precise in Section 4.1.

To aid subsequent controller development and analysis, the
system (1) is represented in state-space form as
2(i+1) = Az(i) + Bu(i), z(0)=xz0, ¢=0,1,...N -1
y(i) = Cx(3), reR" ueR™ yeRP

3)
running over a trial length of N samples with state re-
setting between each trial. Hence G(z) = C (21 — A)"' B
with A € R™*" B € R™*™ (C € RP*" with n the number
of states. This yields g;;(¢q) = (CAqle)ij, q=1,2,....
Since ILC runs over a finite interval, the input and output
sequences can be expressed by the supervectors

w=[u(0)T, u()T,...
y=ly(n)", yn, + 1T, ...

,’LL(N _ 1)T]T c RTYLN7

WN+1=n)TT RV,

where the relative degree of each subsystem, n,., has been
used to shift the output relative to the input to ensure
that each output component can be influenced by the
input. The input/output time-series relationship can then

be represented by y = Gu + yo where G € RPN xmN —
CA™'B 0 s 0
CA" B CA™ B ... 0
: : : (4)
CAN+2_nTB CAN+1_nTB CAnT—lB

Here g is the response to initial conditions whose effect
can be absorbed into the reference trajectory, so that
without loss of generality it is assumed yo = 0, or 2o = 0.

3. NORM OPTIMAL ILC

Over repeated trials, the ILC framework uses experimental
data to robustly solve the optimization problem

uw:argngn{||e\|2:€:yd—y} (5)

with the reference trajectory

ya=[ya(0)",ya(1)",...,ya(N = 11T e RPN (6)

NOILC achieves this objective by calculating the control
input supervector, ug41, applied to the plant (4) on the
K+ 1" trial, which minimizes the cost function J(ug 1) =

{Iva—ws)” Qlya = i) + [wass — ual” Rlunss —wi] |

(7)
hence balancing tracking error reduction against change
in successive control inputs. Here yi11 = Gup4q is the
predicted output on the k 4 1** trial, and

Q = diag {Q(0).Q(1),...QN -} g
R = diag{R(0), R(1),...,R(N — 1)}
in which weighting matrices Q(7) are R(i) are symmetric
and positive semi-definite for all i. Notational simplifi-
cation occurs if the input and output spaces U and Y
respectively, are adopted with inner products

N-1
(ur, ug)y = uf Rug =Y uy (i) R(i)uz(i) (9)
=0

N-1
(Y1, y2)y = 2/1TQ?/2 = Z yl(i)TQ(i)?ﬁ(i)‘ (10)
i=0

which allows (7) to be expressed as

I(ups1) = [lexsal[F + [Juptr — w3 (11)
where e;+1 = yq — Yr+1. Hence NOILC is the iteration
U1 = arg min J(upq1). (12)
Uk41

with the weights R and ) employed to set the balance
between convergence and trial-to-trial input change. The
solution to (12) can be realized using the update

Uky1 = + R'GTQeppa (13)

=uy, + G (I +GG*) ey, (14)

in which G* = R~'GT(Q is the plant adjoint operator. An
alternative to this feedforward update is a combined state

feedback and predictive feedforward implementation, with
full details appearing in (Amann et al., 1996).

4. NOILC PERFORMANCE

Robustness, convergence and control effort properties will
be linked to interaction dynamics. The following lemma is
first needed to relate the magnitude of off-diagonal system
entries to the maximum singular value of GGT.

Lemma 1. Consider the supervector matrix G given by (4)
corresponding to the state-space system (3). Assuming N
is sufficiently large, the maximum singular value satisfies

1 S :
7 (6GT) > max {m—N (el )

=1
1 V4 2 (
oV (Z Hginl) }
T i=1

Hence the lower bound of & (GGT) depends directly on
the magnitude of interaction terms, ||g;ll, ,i # j.

4.1 Robustness to modelling uncertainty

Assume now that the true plant, G, includes multiplicative
modelling uncertainty described by the equation
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G=UG (16)
Here G is the nominal plant model used in the update law
(14) to generate control input ugy1, whereas Guy4q gives
the output when experimentally applied to the true plant
(producing the tracking error eg+1 = yqg — Gug41)-
Theorem 1. Suppose that U is a Hermitian matrix. Then
the weighting selection R = rI, Q = ¢, with
q - 2 1
r max; {0,\(U) — 2} 72(GGT)
guarantees convergence of the true plant to zero tracking
error using the feedforward NOILC law (14).
Remark 1. The bound on admissible £ strictly increases

as & (GGT) reduces, hence faster convergence is possible.
For the case of no model uncertainty, U = I, all weighting
values provide convergence to zero error.

Remark 2. It can further be shown that
Gl = IGlly =0 (G) =4/ (GGT)  (18)

0< (17)

and hence (15) links the magnitude of off-diagonal system
components to the oo-norm of G(z), given by (2).

From Theorem 1, robustness to multiplicative model un-
certainty reduces as 7>(GGT) increases. From Lemma 1
this is also strongly correlated with increased interaction
between input and output pairs, and hence the robustness
bound (17) decreases as the level of interaction increases.

4.2 Convergence
From (14) the trial-to-trial error evolution is governed by

er1 = (I + GG*) tey. (19)
and convergence to zero tracking error is guaranteed with
any choice of symmetric positive definite @) and R since
G has full rank. Let V' and A be matrices containing the
eigenvectors and corresponding eigenvalues, 02(GG*), of
GG*. Then (19) can be written in the form

eri1 = V(I + M)V ey, (20)

and repeated action results in
Vilep =T+ AN)"*Vle (21)
The component of ey projected onto the " eigenvector

of GG* hence evolves as (1 + ¢2(GG*))~*. Taking norms,
tracking error on the k** trial is bounded by

(1+52(GG*)>_k < Jeully (1 +g2(GG*))_k. (22)

~ lleolly

The fastest convergence rate is hence dictated by 72(GG*).
Assuming for simplicity the form R = rI, Q = q¢I, this
increases with the level of interaction since

F(GG") = 7(GgGTrY) = gE(GGT) (23)

The slowest convergence is governed by the minimum
singular value o(GG*) = 1¢(GG™). Whilst not directly
linked to MIMO interaction, there is often a strong cor-
relation between increased interaction and a reduction in
o(GGT), which hence reduces the convergence rate of the

slowest mode. This relationship is illustrated in Section 8.

HOI NGHI KHOA HOC

4.8 Control effort

In practice the input norm required to enforce tracking
plays an important role in determining robustness, due to
actuator saturation and the range over which the plant
may be assumed linear. The limiting input as k& — oo is
found through repeated application of (14), which yields

U1 = (I — G*(I + GG*)1G)* gy +
k
(Z(I —-G*(I+ GG*)‘lG)i) G*(I+GG*) 1y,
i=0
S U = (G*(I+ GG Q) G (I +GG") 'y,
=Gy (24)
where (-)T denotes the pseudo-inverse. This input satisfies

llyally
o(GG¥)
and hence is governed by o(GG*). The correlation between
interaction and ¢(GGT) means that the bound on control
effort typically increases with higher interaction.

oo || = ||GTyal| < (25)

5. POINT-TO-POINT NOILC

NOILC is among the few approaches that have been ap-
plied to solve the point-to-point (also termed intermediate
point) ILC problem where the need to track all reference
points in y4 is relaxed. In (Owens et al., 2012) point-to-
point NOILC algorithms were developed focusing on the
continuous-time case, but here derivation is presented in
discrete-time, and subsequent properties are analyzed.

The point-to-point problem considers the case in which
the component of the reference y4 corresponding to the
4t plant output is required to be tracked only at a fixed
number, M; < N, of sample instants given by 0 < n;; <
njo < - <njp, < N. This simply involves the choice

>0 0 i=(nj,-1)p+4, ¢=1.M;j=1.p,
Q) { =0 otherwise (26)

in the cost (11) with the update (14) unchanged. Subse-
quent analysis however requires the cost to be rewritten
to exclude untracked points, and so (11) is exchanged for

Jir1 (urt1) = [[Ers |3+ [Juppr — ulf (27)

with Q@ = ®Q®7, €141 = 7, — Pyp41 is the point-to-point
tracking error and the inner product < 7,7, >3= 7 Q.
The vector 3, contains only those points required to be
tracked, in the same order as in y;. The matrix ® €
RM>PN now defined: Introduce v € RPN with elements

wi={4

where [-] denotes the ‘floor’ function and the set S; =
{nj1,....nju,}. The former is a vector whose (i x p-+j)*"
point is 1 if the j** output at time i is required to be
tracked, and 0 otherwise. ® is produced by splitting each
non-zero element of v into a separate row, giving

if [(i—1)/p] € Si-(i-1)/pp
otherwise = (28)

i
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J
=41 iy =1, =i (20)

. e
0 otherwise
with M = Z?:l M; the total number of points tracked.
When any output is pre-multiplied by ®, it extracts
components that correspond to prescribed point-to-point
locations, whilst retaining their order, hence y; = ®yq.
Employing the choice of @ components (26) for point-
to-point tracking simply means substituting for the plant
operator and error in (14). This yields the ILC update law

Upgr = u + (PG)* (I + G(PG)*) ey (30)
where €, = ®ey, obtained from the experimental error, ey.

6. POINT-TO-POINT NOILC PERFORMANCE

In this section the performance properties of Section 4 are
extended for application to the point-to-point problem.
This includes the ‘standard’ ILC problem discussed in
Sections 3 and 4 as a special case, through selection of
® = . To show its ability to address the limitations caused
by MIMO interaction, the following lemma is required.
Lemma 2. Let the matrix ® correspond to a point-to-point
tracking task defined using (26), and suppose an arbitrary
point n; ; is removed from the tracking specification. This
corresponds to a new ® matrix denoted by ®, which is
equal to @ but with the ¢*" row removed (where ¢ = i x p+
7). Let the M eigenvalues of the matrix A = (®G)(®G)T
be denoted A\py < Aps—1--- < Ay < Aq, which also equal
singular values since A is Normal. Similarly, let the M — 1
eigenvalues of the matrix B = (®G)(®G)T be denoted
v < par—1 -+ < pg < pg, which also equal the singular
values since B is Normal. Then the following holds
At < piar < Ap—1 < prag—1c o < pz < Ag < g < Ap.

and in particular

7((2G)(2G)") < 7((2G)(2G)") (31)

a((@G)(2G)T) > a((2G)(2G)") (32)
Lemma 2 shows how the maximum singular value,
7(GGT), is monotonically reduced by removal of tracking

points within the ILC task. At the same time the minimum
singular value, o(GGT), is monotonically increased.

6.1 Robustness to modelling uncertainty

In the point-to-point case, the specification of the true
plant in Theorem 1 is replaced by

oG = UDG (33)
and the condition (17) becomes
2 1

q
0 = (O N0) =2} P@C@C)T)

Applying Lemma 2 shows that the robustness bound
increases as points are removed from the tracking task.

(34)

6.2 Convergence
The tracking error evolution (19) is exchanged for

el = (I + ¢G(9G)*) ey (35)

and tracking error on the k** trial is bounded by
—2 o\ F _ lleklly 2 o) "
1+72(8G(8G))) < < (1+02(@G(06))) .

= leolly ~
(36)
The slowest convergence rate is dictated by o?(®G(®G)*)
and, assuming for simplicity that R = rI, Q = ¢l, strictly
increases as points are removed from the tracking task.

6.3 Control effort
The limiting input (25) is exchanged for

w1 = (®G)'y, (37)
which can be shown to correspond to the minimum input
energy solution to the tracking task, given by

argmin {|[ul|* : J, = ®Gu} (38)
The input norm bound (25) is replaced by
_ [1allw
<l = (&) Ty, || < —2LY

and strictly reduces as points are removed from the track-
ing task, hence mitigating degradation of system perfor-
mance caused by increased MIMO interaction.

7. SYSTEM SPECIFICATION AND DESIGN

To investigate the effect of increased interaction exper-
imentally, an electro-mechanical platform has been de-
veloped. This facility employs differential gearboxes con-
nected via spring-mass-damper systems, and enables vari-
able levels of coupling between variables to be specified. As
analyzed in detail in (Dinh et al., 2012), the only two input,
two output layout found to enable the level of interaction
to be varied across a wide operating frequency range is that
shown in Fig. 1 where I, B and K denote inertial, damping
and stiffness parameters respectively. The input comprises
demand signals fed to the induction motors {uy,us}, and
the output comprises angular displacements (rads) of the
spring-mass-damper sections {y1,y2}. This leads to

) - Efen] b w

This configuration has a level of interaction which can be
manipulated using only the lumped damping parameter

1,B,T, —
z L 1 Gearbex .
o I D) o W [
|A\ | L,B,u.8
AL
L}l neBwe,
[

_El:Gtal:wm ic] —— ] Meter1

B I Byt .0,

e By o e

Fig. 1. System component configuration.
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Ba1 + Bjs. The differential gears are custom-made to
eliminate backlash and reduce inertia and friction, and
gearing between devices is implemented via belt drives
to reduce the overall footprint and ensure low backlash.
The damping parameter B a1 + Bas is realized using four
adjustable dampers geared together, and the level of inter-
action is parameterized by ¢ which varies between 0 (no
interaction, maximum damping), and 1 (full interaction,
minimum damping). The system is shown in Fig. 2 with
components defined in Table 1. The two induction motors

Fig. 2. MIMO system, components labeled in Table 1.

Table 1. Components of the MIMO system

System components
1 Encoder 2 Induction motor
3 DC motor 4 Rotary damper
5 Torsional spring 6 Differential gearbox
7 Coupling shaft 8 DC motor controller
9 Clamp 10 | Inertia
11 Adjustable dampers 12 | Emergency stop button

are equipped with integrated 2000 pulse per revolution
encoders, and the output ports are fitted with 2500 pulse
per revolution encoders. Each 1.1 kW AC induction motor
is connected to an inverter configured in velocity mode,
and real-time hardware comprises a ds1103 dSpace board
employing a sampling frequency of 100 Hz.

The system model G(z) has been identified experimentally
from frequency data, with transfer-functions. The impulse
responses of the system are shown in Fig. 3 for various
levels of interaction, c. As the level of interaction changes,
there is little difference between G11(z) and Gaoo(z) but
G12(z) and Go1(z) change significantly. The maximum

singular values &(GGT) are shown in Table 2 for the
various levels of interaction. These confirm that, as ¢
increases, so too does 7(GGT). This is also reflected in
plots of the Relative Gain Array which rises as ¢ is
increased.
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Fig. 3. Impulse responses for Gi1(z) (top left), Gia(z)
(top right), Ga1(z) (bottom left), and Gaa(2) (bottom
right) for various interaction levels, c.

8. EXPERIMENTAL CONTROLLER
EVALUATION

The ‘standard’ ILC algorithms presented in Section 3 have
been applied to the MIMO test-bed facility in order to
confirm its suitability as an evaluation and benchmarking
platform, and the performance degradation caused by
MIMO interaction and injected noise. Moreover, the use
of point-to-point ILC to mitigate poor performance will
be explored. For simplicity sinusoidal references are used
with magnitudes of 7 and 5 for reference 1 and reference 2
respectively, and are shown in Fig. 4. Both references have
a total length 7" = 2.4 seconds. Six reference points are
also defined for use in point-to-point ILC and are given by
¥q = [6.9, 0.5, 3.2, 0.9, —6.9, 1.5]7 at the time samples
S1={0.5, 0.9, 1.5}, S; = {0.8, 1.4, 1.7}. The odd values
of 7, relate to input 1 and the even values relate to input
2. Table 2 shows parameters governing the robustness,

- ) . Reference points 1,
& ™ - Reference points 1
= Reference 1
4 Sl g Reference 2
=) ’ y
] S
E 3 \
@ , )
=] ’, \ \
2 0 - — \ - -
= \ .
=] \ N v
g -2 . .
’
* ‘\ / %
/
- /
-8 N N :
o 0.5 1 1.8 2 2.5
Time (s)

Fig. 4. References for point-to-point and standard ILC

worse case convergence rate, and input norm for the six
levels of interaction. The value of Z required to enforce a
convergence rate of 0.5 is also shown. Note that the input
bound is conservative and will only match observed results
when 7, is a multiple of the eigenvector corresponding to
the slowest eigenvalue. For standard ILC it is clear that:

(1) convergence of the slowest mode is impossible since
o(GG*) = 10(GGT) approaches 0 (from (22)),

I
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Table 2. MIMO performance bounds.

Standard ILC Point-to-point ILC
Robustness’ Corwergencei Input norm
Hyrlls
¢ || 2(@6™) [7(66T)||le(eG(@G)T)[F(@G(2G)T)| (1 +2%) ! s
0 [[5 x 1079 456.51 0.1891 5.5655 0.9655 87.3829
0.2[[5 x 1011 457.06 0.1802 5.5872 0.9671 89.5615
0.4[[1x 1077 457.11 0.1686 6.5419 0.9724 98.0077
0.6[]1 x 10711 459.01 0.1616 6.5710 0.9746 102.2531
0.8[[3 x 10~ 1°0] 488.04 0.1482 7.0148 0.9785 111.4987
1 [|4 x 10711 565.01 0.0549 7.5565 0.9970 300.9854
TRobustness measure (17): a smaller value indicates greater robustness.
¢C}onvergence rate of slowest mode, % =1.
a)
80~
60+
=
204
0=

200 Trial index, k

Fig. 5. Standard NOILC a) error and b) input norm.

(2) the input bound required is also prohibitively large
(from (25)),

(3) as interaction increases, robustness bounds reduce
since (GGT) increases (from (17), (15))

For point-to-point ILC, convergence, input norm and ro-
bustness properties all significantly improve. In particular

(1) convergence of the slowest mode is far more rapid,
but still reduces as interaction increases (from (36),
(15), (31), (31)),

(2) the input norm bound is far smaller, but still increases
as interaction increases (from (39), (15), (31), (31)),

(3) the robustness bounds are far larger, but still reduce
as interaction increases (from (34), (15), (31), (31)).

The predicted qualities are next assessed experimentally.

8.1 Standard feedforward NOILC

Experiments have been performed using the NOILC up-
date (14). Based on a large number of tests, the highest
level of performance has been achieved using R = I and
@ = 0.051 for all interaction cases except the highest
interaction level (¢ = 1), which uses @ = 0.005I. The
error norm results are shown in Fig. 5a) which illustrate
reasonably fast convergence rates, with the error norm
convergence to a value of ~ 1.2 after 60 trials in the case
of ¢ = 0. However the final error norm increases with the

a)

flu, I

Coupling, ¢ 0.5 i
Trial index, k

200 Trialindex, k

Coupling, ¢ .
0 300
Fig. 6. Point-to-point NOILC a) error and b) input norm.

level of interaction, as is clear in the cases of ¢ = 0.8, 1.
Fig. 5b) shows the control effect has a correspondingly
rapid convergence rate for all coupling values except the
highest interaction case, which requires a smaller value of
Q@ to delay the onset of instability, which always occurs.
The controller cannot cope with the high model uncer-
tainty magnified by the effect of substantial interaction
and therefore the system diverges after approximately 180
trials. The corresponding controller norm is extremely high
and still has not reached a steady value after 180 iterations.
The automatic safety devices within the system shut down
operation when the controller norm is excessive, as occurs
in the case of the highest interaction level.
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8.2 Point-to-point feedforward NOILC

Point-to-point feedforward NOILC is implemented to
track 7, using update equation (30) with R = I and
@ = I found to perform best for all interaction cases
except the highest interaction level which uses @) = 0.051.
Experimental results are shown in Fig. 6 and confirm that
the controller norm increases with the interaction level and
is low for most cases. The error norm also increases with
the level of interaction but there is little difference between
each case except for the highest interaction level. The error
norm similarly reduces dramatically in the first 4 trials and
almost reaches its final value. For the highest interaction
case, the effect of model uncertainty again degrades the
error norm attained, with results of around 2.5 after 100
iterations which remain at that level over 300 trials. This
method shows how point-to-point can mitigate the effect
of uncertainty at the highest interaction level.

8.8 Summary of results

The results show that when the interaction increases so too
does the control effort, and this gives rise to an increased
error norm due to magnified plant uncertainty and noise.

HOI NGHI KHOA HOC |

This confirms the theoretical predictions given in Sections
3 and 8. Standard NOILC cannot cope with the high-
est interaction case, however point-to-point NOILC can
restore satisfactory performance, confirming theoretical
predictions in Section 6 and 8.

9. CONCLUSIONS & FUTURE WORK

The effect of MIMO interaction has been investigated,
focusing on NOILC approaches. Relationships between the
size of the interaction terms and ILC convergence, ro-
bustness and control effort have been derived. To evaluate
performance in practice, a novel multivariable test facility
has been developed for benchmarking and comparative
testing. Exploitation of the point-to-point framework is
found to mitigate the effects of high interaction and noise
injection which degrade performance. The results hence
confirm theoretical findings, and confirm the MIMO sys-
tem’s utility as an evaluation platform. Future work will
use the broad range of configuration and disturbance/noise
injection options to undertake a thorough evaluation of a
broad spectrum of MIMO ILC approaches.
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Design and experimental evaluation
of iterative learning controllers on a
multivariable test facility

>

ABSTRACT

The paper concentrates on investigating a multivariable input multivariable output
(MIMO) system with injected disturbance. The MIMO system has two differential gears
connected back-to-back together with 2 inputs, 2 outputs and 1 disturbance port. The
system will be modeled on Matlab and the iterative learning control method will be
applied to control output of the system. The result of this method will be used to
compared between other control methods such as adaptive control, repetitive control and

classical ILC methods etc.

Index Terms: multivariable input and multivariable output system and iterative learning controller.

1. INTRODUCTION

Within control theory, there are an exceptionally
diverse range of control approaches covering a wide
variety of system types and applications. One of
them is iterative learning control (ILC) which has
been developed for more than 25 years. ILC is
suitable for systems which perform a repeated
process defined over a finite time interval. ILC uses
the previous error of a trial to modify the control
signal with the aim of sequentially improving
tracking accuracy. In practice, there does not exist a
perfect model for a system, and the presence of
unpredicted disturbance or noise on the system's
signals mean an exact representation of the system
is impossible. However, ILC has shown the ability
to provide high performance without the need for an
exact model, demonstrating the ability to cope with
system uncertainty and exogenous disturbance. In

practical terms, this reduces a lot of effort that an
engineer must place on identifying a system model.
This robustness to modelling uncertainty has led to
its popularity in many industries especially in
manufacturing [1], chemical process engineering,
robotics applications [2], [3] and biomedical
engineering. ILC has also been modified and
integrated with other control techniques with the
aim of further increasing their performance. There
has been a large number of published works on this
subject which include experimental application.
There is a distinct lack, however, of literature using
input and multiple output (MIMO)
systems, which typically are much harder to control

multiple

than single input

and single output (SISO) systems. It is well known
that designing controllers for MIMO systems can be
extremely challenging, and this is certainly true for
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ILC. Consequently, the main object of this research
is focused on designing a test facility which can be
used to implement different kinds of ILC algorithm
and enable MIMO ILC approaches to be rigorously
evaluated on a demanding multi-configurable
experimental platform. The first task of the research
is to design and manufacture a suitable 2x2 MIMO
system which can be controlled via PC interface and
allow all the inputs and outputs to be stored to PC
memory and available for further analysis. Basic
ILC algorithms such as P-type ILC, D-type ILC will
be used to control the system, as well as advanced
ILC algorithms which will be studied and
implemented using the same system.

2. MIMO SYSTEM DESIGN

Figure 1: MIMO system 3D design

As described above, the system has 2 differential
gears which play as the main factor for this
experiment because these 2 gears are linked
together by belt drives. There are spring-mass-
damper components used to adjust the complexity
of the coupling. The whole system is draw by Solid
Work software which is allowed to display the
system in 3D and all the dimensions can be checked
carefully to make sure everything is compatible.
The figure 1 shows the completed mechanical parts
of the rig experiment. First, motors will be
connected to an inverter so that the speed can be
varied. Signals from Dspace card will be fed to

HOI NGHI KHOA Hoc | &)/

inverters to vary frequency so that the motor speed
can be changed depend on demand of the user.
Spring-mass-damper components will make the
output of this system more complicated to control.
At the first state, there is not any spring-mass-
damper in between 2 differential gear as well as the
input ports (from 2 motors). The reason for this is
that the system will be investigated from the
simplest case to the most difficult case. The 2
outputs of the system are measured by 2 encoders.
Similarly, the inputs from 2 motors are measured
from 2 encoders which are integrated inside. All the
data are transfered to a PC via the Dspace card. All
these data will be processed from Matlab software
in order to implement different kind of control
algorithms.

3. SYSTEM MODELING

SATA

1A, BA ~TT~ _PonA
5 ﬁ'/’
\ -

I _Gearbox

Part B

\
25
1

eB,TB I;

Ic, BC

Figure 2: Differential gearbox

In order to derive a transfer function for this
combination of the system as figure 1, firstly, a
transfer function for the differential gearbox should
be study. The detail of the differential gearbox is
described in figure 2.

Since 1, Iy, I is the inertial of the bevel gear of
port A, B, C respectively. By, Bg, B are the
damper of port A, B, C respectively. 0,4, T, is the
turning angle and torque of port A. 05, Tg is the
turning angle and the torque of port B.

i
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Similarly 8¢, T is the turning angle and torque of
port C. Applying the Lagrange’s equation [4] for the
gearbox in figure 2, the transfer function can be
expressed as

IAéA + BAG.A - TA + Zlcéc + ZBCéC - ZTC == 0 (1)
IBéB + BBQ.B - TB - Icéc + Bcgc - TC = O (2)

20, = 05 + 6 3)

kS Ic, BC, &1

ic2,8c201 I 1,81,T1

12,82, T2, 82

1A1, BA1,

o
%;Lﬂ

] o B e
T P

IB1, BB1 Ic1,BC1,TC,
1 ec

BB2, 182, B

Figure 3: Simplified version of the system in
figure 1

Therefore, these 2 gearboxes are connected back-to-
back together with spring-mass-damper as figure 1.

% I m 8
|

Figure 4: Spring-mass-damper component

This combination can be simplified as figure 3. Kp,
K. are the spring constant of the output C and B
respectively. For the spring-mass-damper, the
transfer function is written as

Ky
Ig,s* + Bg,s + K,

Ty
0

Igs? + Bgs + K, —

4)

Using equation from (1) to (4) to get the transfer
function for the system in figure 1 therefore

[l - Hp, Hp | |
Tz} Hey Ho| |To

Since ¢; and ¢pp are the output angles of the

system. T,, T are the input torques.

2G,— GA1+ GAZ
2 2(1252+ Bys) G
11
GlA

HB=

1

2Gc¢
HB2 =G G11
14

26,
He, = 5= Ggs

Other functions are defined as

_ 01[(I1+ I)s?+ (By+ By)s — G1](Ga, + Ga,)

G
1a 2(I,52+ ByS)
G _GB[(131+1C1)52+ (BBl+BC1)S_GB](GA1+ GAZ)
Ba 2(I¢,s2+ Bc,s)
Kp
Gep = 275 K
B,S“t Bp,St+ Kp
Kc
Gll -

ICZSZ+ Bc,s+ K¢

Gy,
= Iy s>+ By,s
4(Iys* + Bys — Gy)(I;s% + Bys)
(I, + I;)s?+ (By + By)s —G;

— 2
Ga, = 1p,5° + By,s +
4(Ig,s*+ Bg,s— Gg)(I¢,s* + B¢, S)
(Ic,+1p,)s?+ (Bp,+ Bc,)s—Gp

. IC152+ B(;ls
(Icl+ IBl)SZ+ (BBl+ Bcl)s— Gp

GC:1
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Gp = 13,577 By, 5t Kp (Igs“+ Bps + Kg)
1 I;s%+ Bys

G, =1 (I1+ I)s2+ (By+ By)s— G4

G, Ke — (Ics? + Bes + K¢

= 1C252+ Bc,s+ K¢
4. SIMULATION

The transfer function from the previous section is
put in matlab and realistic parameters are chosen to
see how the system will response with different
external signals

System parameter values
I 0.0001 || T2 0.0001 || 14, 0.0001 || {4, | 0.0002
Ip, | 0.0001 || Ig, | 0.0001 || Ba, | 0.001 Ba, | 0.001
By | 0.0002 || By | 0.0002 || Bp, | 0.0002 || Be, | 0.0002
Ig | 0.01 Bp | 0,013 || Ie, 0011 | B, |0.014
I | 0.03 Be | 0.012 Ip, | 0.02 Bg, | 0.008
Kg| 15 Ko |1

Table 1: Chosen parameters for the MIMO system

Impulse Response
20 T

HB1

Amplitucs

_an L L L L L L L I
o 1 2 3 4 i & i =1 a
Time (sec)

Figure 5: The impulse response for the MIMO
system

The figure 5 shows how the system responses with
the impulse signal. Since the steady state magnitude
of the Hg and Hg, is negative because of the
defined direction. It does not affect the behavior of

HOI NGHI KHOA HOC

the system if the magnitude is changed to the
opposite direction. The figure 5 can show that the
system is stable since the system does not divert to
infinity but it will be investigated further by using
the inverse Nyquist array method. The degree of the
transfer function is quite high therefore the graph
has many peaks and troughs. The magnitude of the
interaction can be fully controlled by adjusting the
value of Iy, I4,, B4, and By, . By controlling these
parameters, the MIMO system can be converted into
2 SISO systems, which can operate separately from
2 inPut motors.

5. STATUS AND FUTURE WORK

At the moment the mechanical part has been
completed. In the next few weeks all electrical
components will be installed and the system will be
ready to implement simple control methods. Then
more advance methods will be used and results are
used to discuss.

The system in figure 1 will be used to investigate
how the coupling will affect ILC methods as well as
to see how ILC perform in this MIMO system. The
coupling function can be made more complicated by
put a spring-mass-damper component at the
connection of two gearboxes. Therefore, the system
will be more difficult to control because of high
degree of interaction.

The system is then used to study the injection of
noise by a brushed DC motor which will be installed
at one of the output system in figurel and an extra
encoder will be installed at the coupling to make
another output. The magnitude of noise from motor
can be fully controlled through a controller in order
to see how good ILC can cope to different level of noise.
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A supervisory controlled system for beer
recovery from surplus yeast process

ABSTRACT

In the manufacture of beer production, the quality of beer and economical operation play
key roles. The yeast slurry which is the output product of fermentation process normally
at the rate of 2-3% excess to the desired amount. However, such yeast contains 40-70%
beer. This substantial proportion of beer must be recovered in economical managed
process by applying centrifugal separation technology in beer recovery from surplus
yeast process. This process will improve costeffectiveness without changing the beer
quality. The process outputs are approximately 60% beer and yeast. Currently, many
breweries in Vietnam do not have such system. This fact motivates us to study and
propose solution for beer recovery from surplus yeast process with the supervisory
controlled system.

Keywords: disc stack centrifuge; beer recovery,; surplus yeast; supervisory controlled system; solid-liquid separation.

INTRODUCTION

In Beer production process, there is a need of
economical and optimal operation in order to
reduce wasting of resources. One of the
effective solutions is using the beer recovering
system from the surplus yeast process. From
the fact that each beer production batch
produces an excess of yeast (surplus yeast)
volume amounts to ~2-3% of the production
volume and about 50% of this volume can be
recovered as in form of beer. This beer can be
returned to beer production process meanwhile
the yeast can be served as animal food. The

recovering beer from the surplus yeast mixture
has been studied and successfully applied in
some breweries in the world such as Molson
Coors, Heineken, ABInbev, Carlsberg etc., but
non of breweries in Vietnam has such system
yet. By integrating some sort of recovery
system, the company has reduced significant
duty-paid beer losses and increased the cost-
effective without changing beer quality. With
breweries becoming larger and waste disposal
costs increasing, recovering high quality beer
from yeast is again becoming a real topic for
debate. Recovered beer quality is defined by
flavour (yeast autolysis), remaining yeast cells,
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Recovered beer
Surplus yeast
Consistency 66,3 Yo VIV OG beer 6.7 °p
QG beer 13.0 °P . Volume 37 hi‘day|
Volume 9.850 hiiyear After blend| Flowrate 23,5 hl'h
Volume 33 hi'day Consistency 45,6 Ve VIV
Volume 14.31 hl/year
Volume 4 hi/day Yield II%
Elowrate | TG Flowrate 30, hith
®»

Blending ‘Separation BRUX (both passes)

Dilution factr .45

Water use 4.462 hlyear

W ater use 15 hl'day

Flowrate 9.4 hli'h Flowrate 1 4 30.0 hi'h

Flowrate 2 f 30.0 hl'h Concentrated yeast
Power 21 kW @ 40hl'h Consistency 75 YoV
87 KW h/day Volume 8.710 hlyear
Total water hl'year =& kWh / hl rec besr HG Volume 29 hiday
Total water hi'day Operation 954 hrs/year Flowrate 18,3 hl‘h
3.2 hrs/day 21,1 %DS

Figure 1: Flow diagram of the beer recovering process

O

02 pickup, filterability and microbiological
stability [2]. Many different techniques are
available to recover the valuable beer
component from this yeast. Each provides
different results in terms of beer quality, eases
of handling and financial payback. The
traditional techniques are belt and chamber
filter presses [3] that are no longer commonly
used due to the difficulty in cleaning the plant
or the risk of including microbiological
contamination. The wusual techniques are
centrifugation or filtration [4] which can
overcome the disadvantages of the belt and
chamber filter presses. In this paper, the
techniques that we studied is centrifugation. It
allows to recover high quality of beer (high
yeast vitality, high clarification, low O3
pickup) and increases yeast autolysis due to the
gentle yeast treatment.

The whole process for beer recovering is
described in Fig. . Surplus yeast with 66.3%
volume fraction is taken from tank and mixed
with degassed water. There is a linear pump on
each pipe to ensure that the volume fraction of
yeast before flows into centrifuge reaches
45.6%. Yeast flowrate and degassed water
flowrate are measured and sent to PLC by

sensors. The total inlet flowrate is 30.0 hl/h.
The separator used in the system is BRUX 510,
a continuous discharging disk stack nozzle
centrifuge provided by Alfa Laval. The yeast
is forced to the periphery of the BRUX 510
separator. From there, it i1s pushed through
special concentrate tubes towards the center to
vortex nozzles, from which it leaves the
separator under pressure, via a built-in paring
tube. Special vortex nozzles automatically
regulates the flow of the concentrate. Thus,
yeast is treated very gently. The beer is
clarified on the disc stack and leaves the
separator under pressure through paring disc
and Oxy-Stop [2]. Outlet products of the
centrifuge is separated into 2 pipes:
concentrated yeast and recovered beer. After
that, the concentrated yeast with 75% volume
fraction flows throungh pipe to continuous
hydrolysis system or for other uses.

DESIGN OF ACONTROL SYSTEM
FOR BEER RECOVERY PROCESS
FROM SURPLUS YEAST

Problem statements

Control objectives of the beer recovery from
surplus yeast process are namely process
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sequential control, disc stack centrifuge
control which determines angular speed of
rotor of the disc stack centrifuge and maintain
the density of concentrated yeast at the desire
value.

The process sequential control problem
focuses on manipulate the operation of the
whole plant. This operation is separated into
three stages. First, the controller will start up
the process, open valves to let water flows in
and cleans the centrifuge. Then, the controller
will open valves to pump the mixture of
surplus yeast and degassed water to centrifuge,
maintain the plant at the operation point
despite of the disturbance. The final stage of
the operation is CIP, clean and make the plant
ready for the next batch.

The disc stack centrifuge control only focuses
on the separation process. Because the
dynamic behavior of plant and the motor with
the adjustment of angular speed is fast enough,
the main purpose is to find the appropriate
angular speed that manipulate the volume
fraction of concentrated yeast in the outlet
which need to be at rate of 75%, in other
words, separation efficiency is 100%. The
other control variable of the centrifuge
controller is the density of concentrated yeast
which is calculated through a quantity called
dry fraction [5].

Determination angular speed of rotor of disc
stack centrifuge

According to Ladislav Svarovsky in Solid-
Liquid Separation 4th edition 2000 [6], this
type of centrifuge contains a stack of conical
discs, as shown in Fig. 2. The surplus yeast
mixture is fed through the center, passed
underneath the disc stack and into the space
between the stack and the wall of the bowl
while both the stack and the bowl are rotating
at a speed ®. The liquid then flows in thin
layers between discs, radially inwards, towards

the outlet, which is an annulus at the top center.
Yeast particles settle on the lower surface of
the upper of the two discs. The settling motion
of the yeast particles is the first stage of the
separation process. The second stage is the
downward-outward sliding motion of the
parrticles on the disc surface towards the disc
periphery and their subsequent impingement
on the wall of the bowl.

Feed

-, [T Owverflow

w L

Figure 2: Schematic diagram of a disc stack
centrifuge. (ri,r>-outer and inner radius of
disc; ©- half the included angle of the discs,
a-clearance between discs, z-direction of flow
axis; y-perpendicular axis to the z axis)[6]

The flow of the continuous liquid-phase beer
containing solid particles-yeast cells to be
separated, is assumed to be evenly divided
between the spaces formed by discs. The flow
in each disc space is therefore O/n where Q is
the total flow through the entired disc stack and
n is the number of discs. The flow of the liquid
phase is also assumed to be in a radial plane
and directed parallel to the surface of the
rotating discs or, in other words, to have the
same angular velocity as the disc stack. Under
these conditions, the velocity of a yeast cell
with diameter x at radius » from axis of rotation
can be resolved into two components: the
radial velocity dr/dt, which can be
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approximated by Stokes’ law, and the velocity
in the direction of flow z: dz/dt, which can be
approximated by the velocity of the liquid at
that point.

dz  Q dr 0
dt  2mnra  dt sinf
dy dr

2 — K2
It dr cosO = Kx“rcos0 (2)

Where a i1s the perpendicular clearance
between the adjacent discs. © is half the
included angle of the discs and y axis is
perpendicular to the z axis. K is a
sedimentation constant defined by

_ Apw?®

K="Ton (3)

Where Ap is density difference between yeast
and beer, w is angular speed of rotor and u is
beer viscosity. From (1) and (2) we have

d 2mna
d_i"] = —Kx?r? cotf (4)

Integrating Eq. (4) between the limit y=y; at
r=r;and y=a at r=r; determines the distance y;,
from bottom of plate at which yeast cells can
just reach the top disc after covering full length
of the space between the discs:

mna s 3

30 cotf(ry —r7)  (5)
For the separation efficiency is 100% which
means all the yeast cells must reach the top
disc before flow fully length of space, Eq. (5)
must satisfy with y;=0.

2

a—y; = Kx?

Apw 2nna
T84 x? 30 cotd(r3 —rd)  (6)

Thus, we obtain the angular speed of rotor:

a)=\/ L

Apx2mncotd(ry — 1)

With the real parameters: Ap=1459000kg/m>,
n=12, cotO=1, x=10um, O=30hl/h, 4=16000,
r=2.1m, r;1=0.15m, we obtain
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w = 148.9rad/s = 1421.7rpm

as system desired operation parameters for the
angular speed of rotor.

Eq. (7) allows us to determine the appropriate
angular speed of rotor that makes the
separation efficiency reaches 100%. Notice
that, the higher angular speed is, the faster the
plant performance will reach the desire
efficiency. But there is a possibility that it will
make the the liquid flow in centrifuge may not
be stable and affect to yeast cells. Therefore,
it is necessary to the set value for the angular
speed of rotor to w = 148.9rad/s =
1421.7rpm.

Design of the controller for the disc stack
centrifuge

An important task while designing the
controller for disc stack centrifuge is to
maintain the density of concentrated yeast at
the desire value. The density of concentrated
yeast is related to the dry fraction according to
equation (8), given in [7]
_ P1P2
xy(pL — p1) + p1

where p; is the density of 100% yeast when
dried (approximately 1.460kg/dm®), p, is
assumed to be lkg/dm® (pure water),
pr=1.006kg/dm’ is the density of light phase
outlet (recovery beer) and py=1.070kg/dm?® is
the desire density of fluid (concentrated yeast).
After caculation, the dry fraction of fluids xy is
the control variable that the controller have to
maitain its value at 21.1%. Measuring the dry
fraction of fluid, i.e. the percentage of the
volume or weight of the fluid corresponding to
completely dry yeast is a common way of
quantifying how much yeast that fluid
contains. Only the dry fraction which is greater
or equal to 24% is considered.

PH (8)

The mass balance of the yeast can be written
as following in Eq. (9)

TR
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d(x 1

;f=awm—M%) 9)
Where controlled variable, Q is the flowrate of
the mixture yeast, water inlet and gy is the
flowrate of the concentrated yeast outlet, m is
the mass of the volume containing yeast and
beer. It is here assumed that there is perfect
separation, 1.e. x.g;~0 with x;, q; are the dry
fraction and flowrate of the light phase which
means the recovery beer.

Use Laplace transform for equation Eq. (9) and
obtain the transfer function

Xu(s) _ ky
Q(s) kps+1
Where ki =x;/qy = 1.16; k, =m/qy =
54.64. Eq. (10) has first-order form, the next
step is to design the PI controller.

G(s) = (10)

The transfer function of PI controller and the
open-loop control system are R(s) = k,(1 +
1/(T;s)) and Gp(s) = R(s)G(s) = kpk,;(1 +
T;s)/(T;s(1 + k,s)) correspondently. Thus,
the transfer function of closed — loop control
system is
Gp(s) _

LHG(s) - Tika g 4 (1 +

pK1

1+TIS

Gr(s) = 1y

1
P kl) s+ 1
Assume that the transfer function of closed —
loop control system is

G() = 7577 (12)

We need to find the PI parameters that makes
the closed-loop system stable at small
frequency domain Q. The smaller 7" is, the
wider Q we receive.

Q ={w € RT||G;(jw)| = 1} (13)
To get (12) from (11), the first step is to
determine kp,, T of Gi(s) in Eq. (11) and the
zero point is s=1/T;.. That means s=1/T;
satisfies denominator of Egq.(11). Thus, we
obtain T’ = k,/(kpk,) Tr=k» and k, has big
value. In this case, we chosse Ti= 54.64 and

kp,=100. The step respose after simulation in
MATLAB is shown in Fig.3.

Setpoint
Step responsa

Dry fraction (%)
2

R A T
Time
Figure 3: Closed-loop response
A supervisory controlled system for beer

recovery process from surplus yeast

For operational and supervisory control
functions of the system, Siemens solution with
Programmable Logic Controller (PLC) S7
1200 and TIA Portal V13 is chosen . The
configuration for the control system is listed as
following: CPU 1214C [8] connected to
WinCC screen through Profinet Interface.
There are 12 inputs of PLC which are pressure
and flowrate of concentrated yeast, recovery
beer, degassed water mixture yeast-water
before and after diluted, dry fraction of yeast
mixture flows in and discharged from
centrifuge. The outputs of PLC are the state of
actuators that are 2 linear pumps and 11 valves.

The integration system is depicted in the main
screen of the HMI in Fig. 5 with all process
equipments and sequential operation follows
the scheme denoted in Fig.4. The system
requirements are summaried in 7able 1.

The inputs of the process are surplus yeast,
degassed water, CO2 and water. The outputs
of the process are recovered beer and
concentrated yeast return to the storage tank.
On this supervisory screen, the operator can
choose the proper mode to control the system
and keep updated with the real time values of
the process parameters. In addition, there are
report and trending options as well as system
diagnosis for management and maintainance
planning.
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Input
Surplus Concentration 66.3
yeast (%v/v)
OG beer (oP) 13
Flowrate (hl/h) 20.6
Degassed Flowrate (hl/h) 9.4
water
Output
Concentrated | Concentration 75
yeast (%v/v)
Flowrate (hl/h) 18.3
Recovery OG beer (oP) 6.7
beer
Flowrate (hl/h) 23.5

Table 1: System requirements

The control algorithm of the three main stages
of the beer recovery process are shown in (Fig.4).

I Start I

»l

Water Prerun,
batch_count=batch_count-1
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[ STOP |

Figure 4: Sequential operation of the Beer
recovery process

First, the operator presses START, the system
jumps into Water Prerun mode. In which, only
valve V5 is open to pump water through and
clean the disc stack centrifuge. After a certain
time interval elapsed, Running mode starts,
Valve V2 and V3 are open and Pump P1, P2
pump yeast and degassed water for dilute
surplus yeast to reach 45.6% volume fraction.
Volume fraction of yeast before and after
mixing with degassed water is measured by
sensors and sent to PLC. PLC will calculate to
have corresponding control signal for
operating capacity of pumps. After that, the
mixture flows down in centrifuge for separate
yeast and beer. CO2 and water are fed to
centrifuge separator by valve V4 and V5. As
the output of centrifuge, recovered beer and
concentrated yeast follow the pipes,
discharged through valve V14 and V15. When
the mode CIP (Clean In Place) is chosen,

system state jumps into Clean Pipe mode. All
valves for supplying water, CO2, degassed
water, inlet yeast and outlet beer are closed.
CIP mode works with Valve V1 opens and
pump P1 on correspondingly. At the end of this
mode, valve V12 and V13 is open for CIP
returning process.

RESULTS AND DISCUSSIONS

awe BeerRecovery From Surplus Yeast [wng @) av /e ?
il P
= Bl e
:j &1 ) Consistency Yenst (5530 5] % vfv
— Volume Yeast [33.00 3] hl
water use M;z
oz
@—i’-n—ﬂ izl &
s o o
iz U]
(o= = o
1 hljdey
i i = = cunent[F_2la Liliid
Consistency Yesst /500 ] % viv
Volume Yesst | 29.00 2| hifgay
Back Lo Main Soreen Waler use 19.00 2| Rlfday
Figure 5: The main HMI screen of the beer
recovering system
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Obiviously, compare to the quality of the PI
turning by modulus optimum method [9], the
proposed PI controller is more flexible because
the bigger k, parameter we chosse, the wider Q
we receive. Moreover, the closed-loop control
system is stable and without overshoot.

CONSCLUSIONS

Based on the high demand of effective and
high proficiency of beer production process,
the beer recovery from surplus yeast system is
a good solution and can widely applied. The
centrifugal separation technology with the
continuous discharging disk stack nozzle
centrifuge is carefull studied and the proposed
controlled system are presented in this paper.

From the working principle and mathematical
model, the appropriate angular speed of rotor
of the centrifuge is determined for efficiency
operation. The simulation result showed the
closed-loop system with proposed PI
controller for the density of the dry fraction of
concentrated yeast work properly. A
supervisory controlled system for beer
recovery process from surplus yeast is derived
meets all system demands.
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TOM TAT:

THIET KE HE THONG DIEU KHIEN GIAM SAT CHO QUA TRINH THU HOI BIA TU BA MEN BIA DU THUA

Trong nganh céng nghiép sdn xudt Bia, chdt lugng sdn phdm, qud trinh vdn hanh téi uu va kinh
té'la yéu toé rdat quan trong. Bda men thua sau céng doan Ién men bia chiém 2-3% dung tich. Tuy
nhién, bd men nay lai chia 40-70% dich bia. Ty lé bia tit bd men ndy c6 thé duoc thu héi khi dp
dung céng nghé tdch ly tam. Phuong phdp ndy dudc ching minh mang lai hiéu qud kinh té ddng
ké ma vdn 6n dinh chdt luong cta Bia. Sdn phdm ddu ra sau quad trinh tdch la dich bia c6 thé héi
luu lai tank va bd men thdi c6 thé dugc dung lam thiic dn chdn nuéi. Tuy gidi phdp nay da dudc
dp dung é mét s6é nha mdy Bia I6n trén thé gici nhung lai chua dugc tich hgp tai cdc nha mdy bia
tai Viét nam. Thuc té ndy dd ddt ra bai todn nghién ctu, thiét ké'hé théng diéu khién gidm sdt qud
trinh thu héi bia tu bd men thdi dé€ ing dung cho cdc nha mdy bia tai Viét nam dudc trinh bay
trong badi bdo nay.

Tir khéa: may li tam dang dia; thu hoi bia; ba men duw thira; hé thong diéu khién gidm sdt; s tach chat ran-long
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Optimization for proteolytic hydrolysis
spent brewer’s yeast hy continuous
circulation method

ABSTRACT

A large amount of spent yeast is generated from brewing industry as a by-product with
high- value source of protein (about 50-55% protein) and the hydrolysate from spent
brewer’s yeast have been found many applications in food technology. The yield of
proteolylic hydrolysis for spent brewer’s yeast and amino acid contents of hydrolysates
depend on technological factors such as temperature, pH value, type of used enzyme and
ratio enzyme/substrate, hydrolysis time and hydrolysing methods (batch-, or continuous
method). In this study, with the purpose to hydrolyze the spent brewer’s yeast for food
application in industrial scale, it was used continuous circulation method. Response
surface methodology (RSM) was used to determine optimum condition for continuous
circulation proteolytic hydrolysis of spent brewer’s yeast. The optimal conditions for
obtaining high degree of hydrolysis were: Ratio of enzyme mixture (alcalase): 9.0 U/g,
pH: 7.5, percentage of intverter’s pump: 65%, hydrolysis temperature: 550C and time: 9
hours and the yield of hydrolysis reached value 56.83% + 0.51.

Keywords: optimization, continuous circulation, proteolytic hydrolysis, degree of hydrolysis, brewers yeast.

1. INTRODUCTION great deal of concerns. Such wastes are generally

Spent brewer’s yeast, the by product from the incinerated or put into landfill, in which case,

S L . remaining proteins and amino acids, and other useful
brewing industry, is being produced in large amount ep ’ 4

tan re not r T 2]. In addition
annually from beer manufacturers due to the substances were not recovered [2] ddition,

. ; . . incineration of organic waste often gives toxic
increasing volume production [1]. It is generally & &

emission whose distribution degree is even higher

used primarily as inexpensive animal feed after ] i
than that of organic solid waste. Attempts have been

inactivation by heat and much of this by product is

. . . . made to recover higher value protein and amino acid
considered industrial organic waste that causes a

products from spent Brewer’s yeast (Zhang et al.,

T East Asia University of Technology

T
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2008)3 by employing various processes such as
autolysis, plasmolysis [4], acid or alkali catalyzed
hydrolysis, or enzymatic hydrolysis [5, 6], overflow
or continuous methods.

Review of published researches to date indicates
there are several problems in this area. One is the
high cost of using large quantities of enzyme in batch
- type operations [7] and long time hydrolysis (the
product is contaminated with microorganisms). The
second is energy and labor cost in production. the
last, equipment may require considerable floor
space. Leading to resulting in low yields and/or poor
productivity [7, 8]. So that, the scientific aims of this
study is to describe the design and performance of
continuous hydrolysis of yeast’s protein by a
continuous circulation method. Response surface
methodology (RSM) [9] was used to determine
optimum condition for continuous -circulation
proteolytic hydrolysis of spent brewer’s yeast by
using Alcalase.

2. MATERIALS AND METHODS
2.1. Materials

The spent brewer’s yeast Saccharomyces used
as a substrate was donated by brewer’s Sai Gon Ha
Noi. Flavourzyme and alcalase were obtained from
Novozymes, Denmark. Proteolytic activity is 289
U/g and 328 U/g. Flavourzyme is a food grade
exoprotease from Aspergillus oryzae, its main
enzyme component is EC 3.4.11.1. Alcalase is a food
grade endoprotease from Bacillus licheniformis, its
main enzyme component is the serine protease
subtilsin A (EC 3.4.21.62).

2.2. Methods

Washing process: Spent brewery’s yeast was
washed once with NaOH 0.1N for removing
polyphenols and 2 times with cold water for the
removing remained solids, and then centrifuged at
4000 rpm at 4°C for 15 min using a thermo Fisher
(USA) to recover solids, which were material for
further studies.

(1)

Figure 1:Diagram of continuous circulation
hydrolysis (1. Sludge yeast tank; 2. Hot water
tank; 3. Tube heat exchanger (include 30m tube
DN 25 and 36m tube DN 32); 4. pH; 5. Motor for
paddle; 6 and 15. Thermal sensor; 7 and 14.
Heating bar; 8. Loadcell; 9. Circulation pump; 10.
Flowmetter; 11. Enzyme pump; 12. NaOH pump

Pretreament yeast cell: Sludge of treated yeast
was heated shock process (The first time of the heat
shock process is from 1 to 3 minutes at 68°C, then
incubated for 1 hour at 45-50°C and the second time
to heat the process from 1 to 3 minutes at 68°C, then
incubate for 1 hour at 52 - 55°C [6]. After heated
shock process sludge’s yeast was adjusted to pH 5.5
(using HI 2211 pH/ORP meter) by NaOH 0.2N. The
ratio of yeast: water was 1:1.5 (w/w), and autolysis
was carried out at 50°C in 24 hours.

Hydrolysis process: After autolysis process,
autolysate was adjusted and added enzymes
(Alcalase) and then continuous hydrolysis process
was performed on continuous circulation system
(Fig 1) using agitator with agitation speed (M) 250
rpm under different conditions. Autolysate was
continuous circulation between tank (1) and tube
heat exchanger (2) by pump (9). The sample was
inactivated by 0.5 M TCA and the sludge was
removed by using centrifuge (6000 rpm, at 4°C for
10 min).

Determination of degree of hydrolysis: In
protein hydrolysis, the key parameter for monitoring
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the reaction is the degree of hydrolysis (DH), which
is determined as the percentage of amino acids
before and after hydrolysis process for spent
brewery’s yeast. The following formula was used for
calculation [10]: DH = N¢/Nx 100%; - where N is
amino acid content in hydrolysate, it was determined
by Ninhydrin method using glutamic standard
(Merck KgaA, Germany). Nt is the total nitrogen
content in yeast dry before hydrolysis, it was
measured by the Kjeldahl method.

Experimental design method and optimization:
Experimental design: The response surface method
with CCOD (central composite orthogonal design)
were used to study the effects of independent factors:
E/S ratio of Alcalase, temperature, pH, time of
hydrolysis and % inverter’s pump (9). Desirable
responses are the followings: Degree of hydrolysis
(Y1, %) (Table 1). This design has 50 trials including
32 trials for factorial design, 8 trials for axial points
and 10 trials for central points (Table 2).
Optimization: For predicting the optimal point,
second-order polynomial models were fitted to
correlate relationship between independent variables
and response. CCOD was performed to evaluate the
optimal operating conditions to obtain maximum
DH of hydrolysis.

Statistical analysis: Design Expert software
version 10.0 (Stat-Ease, Minneapolis) was used for
the regression analysis of experimental data, to plot
response surface and to optimize by desirability
methodology.

3. RESULTS AND DISCUSSION

3.1. Model building and statistical
significance test

Table 2 shows the process variables and
experimental data of 50 runs. The experimental
results were fitted with a second-order polynomial
equation by a multiple regression analysis.

Analysis of variance for models is shown in
Table 3. F-value models is 2552.05 (Y1). It is

HOI NGHI KHOA HOC

Table 1. The variables and their levels

of the Hydrolysis.
-.M Symbolic coding value
Variables Symbols

HHII
Temperature
pH B 45 6 75 9 105
Ratio of E/S C Ug 25 5 |75 10 125
Time D hour 45 6 |75 9 10,5
Level of

. ) % 20 40 60 80 100
inverter's pump

indicated that all the regression model is highly
significant at confidence level of 99.99%
(p<0.0001). The indicates coefficient is significant
if the p-value is less than 0.05. As it is shown in this
table, confidence level with p <0.0001 (excepting a
cross coeffecient of AC, AD, BC and CD in Y. F-
value for lack of fit of Y1 model is 1.179 (p= 0.4394).
The models were fit with experiment. Moreover, the
coeffecients of determination (R?) of the modelsis
0.9999 (Y1), indicating that 99.99% of variability in
the response could be predicted by the models. The
models for the response variables could be expressed
by the following second - degree model in terms of
coded factors.

Y:=68,61+1,11A-0,79B + 0,6C + 0,66D +
2,26E - 0,31AB + 0,03AC - 0,2AD - 0,23AE -
0,04BC - 0,54BD - 0,61BE - 0,07CD - 0,25CE -
0,31DE - 8,79A% - 7,49B? - 2,86C? - 2,45D? - 4,7E?

Considering in turn the effect of each factor
(when others are fixed at zero level) on the DH
(Fig.2), it shows that hydrolysis temperature (A) and
pH (B) significantly affect the overall DH (Y1);
whereas, E/S ratio and hydrolysis time are the less
significant factors. this result is the similar to the
study by Tavano [6]. The effects of temperature and
pH on DH is possiblely due to their impact on the
catalytic activity of the enzyme. The effects of
temperature and pH on the response surface of Y
function were showed more detail in Fig.3.

O
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Table 2. Experimental design and results.

e i 3 o b it
1 40 6 5 6 40 60 6 5 9 80

36,22 26 47,67
2 60 6 5 6 40 39,67 27 40 9 5 9 80 42,59
3 40 9 5 6 40 37,12 28 60 9 5 9 80 42,97
4 60 9 5 6 40 39,96 29 40 6 10 9 80 46,15
5 40 6 10 6 40 37,61 30 60 6 10 9 80 47,88
6 60 6 10 6 40 41,28 31 40 9 10 9 80 42,65
7 40 9 10 6 40 39,31 32 60 9 10 9 80 43,36
8 60 9 10 6 40 41,16 33 30 7,5 7,5 7,5 60 31,22
9 40 6 5 9 40 39,52 34 70 75 75 7,5 60 36,07
10 60 6 5 9 40 42,30 35 50 4,5 7,5 7,5 60 40,52
11 40 9 5 9 40 38,99 36 50 11 75 7,5 60 37,09
12 60 9 5 9 40 40,04 37 50 7,5 2,5 7,5 60 55,58
13 40 6 10 9 40 40,95 38 50 75 12,5 7,5 60 59,11
14 60 6 10 9 40 43,86 39 50 7,5 7,5 4,5 60 57,68
15 40 9 10 9 40 39,90 40 50 75 75 10,5 60 60,34
16 60 9 10 9 40 42,28 4 50 7,5 7,5 7,5 20 45,41
17 40 6 5 6 80 43,01 42 50 75 75 7,5 100 54,58
18 60 6 5 6 80 45,83 43 50 7,5 7,5 7,5 60 68,34
19 40 9 5 6 80 42,41 44 50 7,5 75 7,5 60 68,22
20 60 9 5 6 80 43,79 45 50 75 7,5 7,5 60 68,57
21 40 6 10 6 80 44,20 46 50 75 75 7,5 60 68,65
22 60 6 10 6 80 46,94 47 50 7,5 75 7,5 60 68,42
23 40 9 10 6 80 42,68 48 50 75 75 7,5 60 68,41
24 60 9 10 6 80 44,45 49 50 7,5 7,5 7,5 60 68,61
25 40 6 5 9 80 45,52 50 50 7,5 7,5 7,5 60 69,25
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Table 3. Regression analysis of overall DH Y1.

Overall DH Y1

Model 288,758 2552,05 < 0.0001
A 49,0464 433,472 < 0.0001
B 25,2898 223,511 < 0.0001
C 14,57157 128,783 < 0.0001
D 17,2987 152,886 < 0.0001
E 203,726 1800,53 < 0.0001
AB 3,06844 27,1189 < 0.0001
AC 0,02603 0,23003 0,6351
AD 1,29611 11,4550 0,0021
AE 1,63635 14,4620 0,0007
BC 0,04465 0,39462 0,5348
BD 9,22903 81,566 < 0.0001
BE 12,0911 106,861 < 0.0001
CD 0,14775 1,30578 0,2625
CE 1,98938 17,5821 0,0002
DE 3,13291 27,6887 < 0.0001

A~2 247,71 21845,00 < 0.0001
B~2 1799,37 15902,83 < 0.0001
c~2 262,42 2319,29 < 0.0001
D~2 191,68 1694,06 < 0.0001
E~2 707,39 6251,90 < 0.0001
Lack of Fit 0,11746 1,17917 0,4394

Table 4. The verifying results the compatibility of the model with experimental.

m Temperature (oC) m E/S ratio (U/g) = Time (hour) | Level of inverter's pump (%) DH (%)

According to equations 57.29

According to experiments = 55 75 9.0 9 65 56.83 + 0.51
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Fig. 2. The Influence of factors on DH Figure 3. Response surface plot of protein
hydrolysis process for DH
Desirability
1
A. Temp. (oC)
B.pH 1
C. E/S Ratio (U/g) 1
D. Time of hys. 1
(hours) -
E. Inverter of 1
pump (%)
DH 0.99338
Combined 0.99668
I | I | |
0.000 0.250 0500 0.750 1.000
Figure 4. Responsible desirability level.
3.2. Optimization and verification of the et al [8] was applied. The optimum parameters of
models DH of protein hydrolysis from spent brewer’s yeast

as follows: E/S ratio (Alcalase 9.0U/g), pH 7.5,

The algorism of fastened targets according to ) >
hydrolysis temperature 55°C, hydrolysis time 9.0

desirability methodology invented by Derringer and
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hours, level of inverter’s pump 65%. Under the
optimal conditions, the corresponding response
value predicted for the final DH 57.29%. The final
DH has achieved of 99.34%, 100% and 99.90%
desirability of proposed objective, respectively
(Fig.4).

In order to confirm the predicted results, the
hydrolysis conditions (ratio E/S: 9.0U/g, pH: 7.5,
temperature: 55°C, time: 9 hours) were sellected in
the experiments (five times). The mean value of the
maximum DH have reached 56.83% =+ 0.51, (Table
4). There was a good coordination between the
observed and the predicted values in models. The
result of DH in this study is higher than those by
Chae H J, Joo H, 2001[1] (DH obtained 48,3% when
the yeast cells were treated using a mixture of 0.6%
Protamex and 0.6% Flavourzyme.

HOI NGHI KHOA HOC

4. CONCLUSIONS

The statistical experimental design using the
response suface and desirability methodology to
optimize the process paremeters of the continuous
circulation proteolytic hydrolysis of spent
brewer’s yeast by using proteases. The optimum
conditions: the E/S ratio: 9.0 U/g (Alcalase), pH:
7.5, temperature: 550C, time: 9 hours and the
level of inveter’s pump 65%. The similarity of the
value of DH between the experiment and the
predicted using the models under these conditions
indicated that, the models are satisfactory and
accurate.
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