CONG NGHE

N(}HIEN CUU PHUONG PHAP BIEU KHIEN DU BAQ SMITH
BE NANG CAO CHAT LUONG QUA TRINH TRAO BOI NHIET
TRONG DAY CHUYEN SAN XUAT BIA

APPLYLING SMITH PREDICTOR CONTROL METHOD TO IMPROVE THE PERFORMANCE
OF THE HEAT TRANSFER PROCESS IN BEER PRODUCTION LINE

TOM TAT

NOi ndu la thiét bi trao doi nhiét duroc dling rong rai va phd bién trong cong
nghiép thirc pham, déc biét trong céc day chuyén san xuét bia. Noi ndu cung cap
dich bia dat nhiét chuan cho thap Ién men, hé thdng loc. Qua trinh trao doi nhiét
trong ndi ndu, la qua trinh phi tuyén, dac biét la trong ndi ndu hd héa. Bai bao
trinh bay céch thirc mé hinh héa ddi twong, ap dung phirong phap diéu khién dy
béo Smith kép hop bd digu khién md hinh ndi-IMC dé nang cao chét luong va
tinh 6n dinh clia hé thong diéu khién. Két qua cho théy, chat lrgng qua trinh trao
d6i nhiét trong ndi ndu diroc nang cao va chét lrong bia dirge nang cao.

Tir khda: Biéu khién du bao Smith, bo digu khién mé hinh ndi, nbi ndu hd hoa.

ABSTRACT

Industrial cookers are popular heat transfer instruments in food industry,
especially in beer production lines. They provide malt extract at standard
temperature to conical fermenter tanks and beer filling systems. The heat transfer
process in industrial cookers is non-linear process, especially in rice cooker. This paper
presents the process to modeling this object, applying Smith Predictor control
method combined with internal model controller-IMC to improve the performance
and stability of the control system. As a result, the quality of the heat transfer process
inindustrial cookersisimproved and the quality of beer s also improved.

Keywords: Smith Predictor Controller, internal model contral, rice cooker.
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1. MG BAU

Trong san xudt cong nghiép thyc pham, nganh san xuat
bia gitr vai trd quan trong, c6 tiém nang va dang phat trién.
Theo s6 liéu méi cong bd cla Hiép hdi Bia - Rwgu - Nubc
giadi khat Viét Nam (VBA), hién cd nuwéc c6 117 co s& san
Xudt bia tai 44/63 tinh thanh ph6 trén ca nu¢c [10]. Cac nha
may cO thé san xudt cac loai bia khac nhau nhung day
chuyén cong nghé clia cac xwdng ndu bia c¢d nhiéu diém
chung véi cac cong doan: hd hoa, dedng hoa, hublon, ldng
xo0ay, lam lanh, dugc md t& nhu & hinh 1.
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Hinh 1. So d6 cdng nghé sén xuét dich bia [4]

Céc ndi ndu dugc lam bang thép khong gi, hinh tru, day
cdn, c6 cac dudng 6ng gia nhiét & day, than noi, cé cac dau
do nhiét, canh khuay dé dao trén dich. Qua trinh trao d6i
nhiét trong cac ndi nau la qua trinh trao doi nhiét gian tiép,
dugc thie hién qua vach ngén [6]. Qua trinh trao d6i nhiét
nay cé tinh phi tuyén manh. Qua trinh van hanh cac noi
ndu thuong duoc van hanh bang tay theo kinh nghiém (cu
thé la viéc diéu khién ndi ndu hd hoa va duong hod khi van
hanh bang tay dya vao dong hd chi thi dé dong mé van hoi
theo chu trinh ndu da dinh trudc). Vi vay chat lugng bia
kém, khdng dong déu, han ché vé san lugng. Bai bao trinh
bay cdng nghé tao dich bia trong hé théng cac noi nau, dac
biét la n6i ndu hd hoa va dua ra phrong an diéu khién dé
nang cao chéat lvgng qua trinh trao doi nhiét nay.
2.D0I TUONG NGHIEN CUU
2.1. Téng quan doi twgng nghién ctru

Cac day chuyén san xuat bia déu c6 cdng doan ndi ndu
hd hoa dugc mo ta nhu & hinh 2. Cac thdng s6 va cac bién
qué trinh bao gom:
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Hinh 2. So d0 ndi ndu ho héa
: nhiét d6 ban dau cla nguyén liéu (°C)
:nhiét dd mdi trwong (°C)
- nhiét do dich rakhdi ndi nau (°C)
- nhiét d6 thanh ong hoi (°C)
 thé tich ndi ndu (m®)
I lwgng dong hoi néng cap nhiét cho ndi [kg/min]
-ban kinh ndi; R =0,975 (m)
 chiu cao ndi; H =3(m)
: nhiét dung riéng cda dich trong ndi [k/kg.’C]
- nhiét lvgng dong hei nong cdp cho ndi [ki/min]
: t0ng luu Iwgng nhiét ba sung (J/s)
- enthalpy ctia dong vao (J/kg)
-enthalpy ctia dong ra (J/kg)
U, U, U, : thé nang,dong nang, ndi nang
Trong hinh 3, cac bién qua trinh bao gom:
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Hinh 3. C4c bién qué trinh trong ndi ndu hd héa
2.2. M6 hinh toan hoc cua ndi ndu hd héa
Phan tich cac bién qua trinh & hinh 3 két hgp dinh luat
bdo toan nang lvgng ddi véi ndi ho hoa, ta cd phuong trinh;
dUs.
dt
Do qua trinh cap nhiét cho n6i theo mé, ta c6 ndi nang
téng trong ndi hd hoda:
UZZUP+UK +U|:U|:mCT (2)

= w\/aohvao - wrahra +0y =0y (l)

Nhiét lugng bo sung trong ndi hd hoa:

Qz - qlruyén tlr 6ng hoi vao ndi ~ qlruyén tir ndi ra moi truong

Oy = hpAp(TW -D- htAt (T- Ta) (3)
trong do:
A, :dién tich bé mat thanh ndi ndu trao déi nhiét véi

i ong cdp hoi (m?

A, :dién tich bé mat trao déi nhiét ctia ndi nau voi
moi trudng (M?)
. hé s6 trao dGi nhiét phia thanh trong ndi niu
[kJ/mZs.°C]
h, :hé s6 trao d6i nhiét ctia ndi ndu v&i moi treong
[kJ/mZs.°C]
T (1), (2) va (3), ta c6 phuong trinh:

dT
me- = hpAp Ty, = T) = AT =To) @)

h

p

Dva vao dinh luat bao toan nang lvgng déi véi 6ng cap
hoi ctia n6i ho hoa, ta co:

dus

SR, 5
at = ©)
NOi nang téng trong éng cap hoi:

Ui =m,C,T (6)

Nhiét lugng bo sung trong 6ng cap hoi:
qi = Q - qlruyéntuéng hoi vao ndi
Oy =Q—hpA,(Ty = T) @)
VO
m,, :khdilwgng 6ng hoi (kg)
C, . nhiétdung riéng cla hoi bdo hoa trong 6ng hoi
(kd/kg.°C)
A : nhiét lvgng 1 kg dong hoi ndng cap cho noi (ki/kg)
Tir (5), (6) va (7), ta c6 phuong trinh trao déi nhiét clia
noi ho hoa:
dt,
My Cyy =3 = Q- MpAp(Tw =T) 8)
Vi thoi gian tang nhiét ctia 6ng hoi nhanh hon réat nhiéu
so v@i thoi gian tang nhiét cla dich trong binh nén vé trai
clia phuong trinh (8) c6 thé coi bang 0, ta co:

0=0Q-h,A,(Ty —T) )
Cong tlrng V€ cua hai phuwong trinh (4) va (9) ta duoc:

Tai diém can bang, tir (10) ta co:

S6 bac tw do: N;=N, - N, =5 - 1 = 4, bang s6 bién vao,
(N, 1a s6 lvgng bién quéa trinh m6 ta trong hé théng, N, 1a s6
lvgng m6i quan hé doc lap gitra cac bién [5]). Tt d6 suy ra
phuong trinh nhat quéan va qua trinh diéu khién duoc.

Tl (10) ta c6 phuong trinh sai phan:

MCAT = AQ —h A (AT —AT,) (12)
Phuong trinh (12) c6 thé viét lai trén mién Laplace nhu sau:
MCSAT(S) = AQ(S) —hA{AT(S) + hi A AT, (S) (13)

Rat gon phuong trinh (13) ta cé ham truyén dat qua
trinh trao dGi nhiét ctia ndi nau ho hoda:
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K
AT(S) =——AQ(S) + AT, (s 14
(s) orl Q(8) +AT,(s) (14)
b L R mC
V@i thoi gian quan tinh cia néi néu =t A
't
1

hé s khuéch dai ctia n6i nau K =
tAt
AT,

AQ K AT
—

1+7s

Hinh 4. So @0 khi md hinh ndi ndu ho héa
2.3.Van dé chuyén pha ctia hoi nwéc

Sau khi hoi nwéc trao doi nhiét véi ndi nau qua thanh
ong thi hoi nwéc sé bi mat nhiét va ngung tu lai. Qua trinh
ngung tu nay dién ra hét stirc phirc tap phu thudc vao ap
suat hoi, cting nhw nhiét do tai tirng diém lam viéc clia noi
ndu. Diéu d6 dan dén nhiét lvgng ma hoi nudc trao déi voi
ndi ndu co si khéac biét rat 1on tai moi giai doan lam viéc
clia ndi ndu. Bay la van dé kha hay, can dwoc nghién ctu dé
thuc hién dugc yéu cau cdng nghé deé ra. Dya vao ly thuyét
Ve su trao d6i nhiét ctia hoi nudc cling nhuw khao sat tai khu
virc ndi ndu ta thdy lvgng nhiét ma hoi nwéc trao doi voi
noi cé thé duoc wéc lwong qua do thi ¢ hinh 5.

0 500 1000 1500 2000 2500 3000 3500 4000
kdikg

Hinh 5. B thi &p suat - entanpy clia hoi nude

Cac thong so hoi nudc can quan tam la: 4p suat, nhiét
dd va do kho. 'ng voi mot cap 3 gid tri cac thong sé dé cla
hoi nuwéc ta xac dinh dugc entanpy twong tng (tire 1a nhiét
lwgng ma hoi nwdc dang c6). Nhw vay, ta thu thap 3 thdng
s6 cla hoi nwéc trude va sau khi trao doi nhiét véi ndi néu,
tr d6 ta c6 duoc entanpy cla hoi nuwoc treée hy,, va
entanpy clia hoi nwéc sau hg, khi trao déi nhiét vai noi. Khi
do6 nhiét lvong ma moi kg hoi nude da trao déi voi ndi ndu
duwoc xac dinh:

A= htruoc - hsau (15)

Xét diém tht nhat: trude khi trao d6i nhiét, hoi nudc co
thong s6: ap suat P, = 5 bar, do khd x, = 100%, nhiét do
T, =175°C. Tlr @0 thi hinh 5 ta cé entanpy h, = 2800(kJ/kg).
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Xét diém thé hai: sau khi trao d6i nhiét, hoi nwéc co
thong s6: ap sudt P, = 1 bar, dd khd x, = 20%, nhiét do
T,=100°C. Tir d6 thi hinh 5 ta cé entanpy h, = 850(kJ/kg).

Nhu vay, nhiét lugng ma mai kg hoi nwdc da trao ddi voi
noi nau sé &

A=h,—h, =1950 (16)
Nhiét lwvgng dong hoi cap vao cho n6i ndu ho héa:
Q=W (17)

Nhu vay, ndi hd hoa c6 ham truyén dat la mét khau
quan tinh bac nhat, la mét ham tuyén tinh. Tuy nhién trong
thuc té, do s chuyén pha clia hoi nwéc cdp nhiét cho noi
nau la khéng hoan toan, vi vay nhiét lwvgng cap cho noi AQ
sé thay d6i dang ké, khién cho md hinh trd nén phi tuyén.
Nhu vay ta sé c6 dwgc hai mo hinh clia néi ndu ho héa;
tuyén tinh (trong trwong hgp don giadn hoa) va phi tuyén
(ham truyén dat sé c6 hé s6 khuéch dai thay déi).

Trong thuc té, khi tién hanh khao sat, két qua thu dugc
khong chi thé hién ham truyén dat ctia ndi hd hoa ma con
bao gbm ca tac dong cla van diéu khién cling nhuw cam
bién nhiét. Sau khi khao sat ta c6 dugc két qua nhu sau;

Ka __gs

F(s) = TS+1e (18)

vOi
@  :thoigian tré clia nhom déi tegng ndi ndu hd hoa
o :hé so hiéu chinh hé s6 khuéch dai n6i ndu
2.4. Khao sat thuc nghiém dac tinh néi ho hoa

Céc budc khao sat thyc nghiém:

e Ti€n hanh chay hé théng & ché dd diéu khién bang
tay, dwa d6i twong vé diém lam viéc can bang.

e Tang d6 mé van hoi thém 5%, sau do ta quan sat va
thu thap s6 liéu vé nhiét d6 ndi ndu theo thoi gian dudi
dang file excel.

¢ DUng phan mém nhan dang dwong déac tinh dé co
duoc cac tham s6 md hinh khu vie n6i ndu ho hoa.

Bang 1. Thong s nhiét d6 qua trinh ndu clia ndi ndu hd hoa [7]

Giai | Nhiét | Nhiétdd | Tocdogia | Thoigian | Thoigiangia
doan | dodau | cudi(°C) nhiét gilt nhiét nhiét (ha
(°C) (°C/phut) (phut) nhiét) (pht)
1 42 85 0.83 30 40
2 85 100 0.83 60 30
50‘

-=-Nhan dang| 1
—Thuc te

Temperature [oC]
(-

»
ey
o

10 20 30 40 50 60 70 80 90 100
Time [min]

Hinh 6. Dac tinh ndi ndu ho hda tai 42°C
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Tai diém lam viéc 42°C, lGc dau do mé van la 0%, ta ting
dd mé van thém 5% va thu thap s6 liéu ta dwgc do thi nhu
& hinh 6.

Nhan dang béng cong cu nhan dang trong phan mém
matlab, ta c6 ham truyén dat d6i tvong:

Ka 8795 _ ].,6

7s+1 23s+1

Twong t, tai diém lam viéc 75°C, ta ¢c6 ham truyén dat
doi tuong:

872,45, a=1

s

Fi(s) =

(19)

o5 _ 125 245 _16%0.78 _o4s,
23s+1 23s+1

Ka
F(s)= e
2(5) 7s+1

a=0,78

(20)

Twong tu, tai diém lam viéc 100°C, ta c6 ham truyén dat
doi tuong:
K e_gs _ 0, 992 9_2’48 _ :L6><0, 62 9_2’45'

F3(8) =
rs+1 235+1 23s+1 (21)
a=0,62
Ham truyén dat clia van:
Al _ K
Gyan(9) _AQ ot o Ky (22)

AWs T 15Ty

T& hinh 4 va cac cong thic (17), (18), (22), ta c6 so do
khdi m6 hinh nbi ndu hd hoa voi sv chuyén pha cla hoi
nudc.

AT,

U AWS av. —Os AT
—» Gun > —>

© Sy(s) [7] €
Hinh 7. So ci0 khoi md hinh ndi ndu ho hoa voi st chuyén pha clia hoi nirée
. Kia
trong do6 Sy (s) = 23
g 0(®) s+1 (23)

Nhu vay, m6 hinh ddi twgng ndi ndu ho héa tré nén phi
tuyén vai hé s6 khuéch dai thay déi. Thém vao dé, trwéc
day van hanh bang tay nén chét lvgng diéu khién kém, anh
hwéng téi chat lvgng dich bia va bia thanh pham.

3. NGHIEN CUU PHUONG PHAP BIEU KHIEN DY BAO SMITH
3.1. Tong quan phuong phéap diéu khién dy bao Smith

Trong thanh phan déi tvgng diéu khién théng thuong
c6 thanh phan tré e~ . B6i voi cac phuong phép sit dung
b6 PID tryc ti€p (xac dinh cac tham s6 PID theo Ziegler-
Nichols, theo téng T ctia Kuhn,...) hay thiét ké theo t6i vu do
I6n, ta c6 thé thay xdp xi thanh phan tré dé bang khau
quan tinh bac cao, hodc theo cdng thic Padé thi voi
phuong phép t6i wu déi xttng hodc can bang md minh rat
kho ap dung. N6 thuong dwa dén ham truyén dat doi twong
c6 béc qué cao lam cho md hinh ¢6 sai léch goc pha I16n
hodc dan dén kha nang khéng tich hop dugc bo diéu khién
do vi pham tinh nhan qua[1].

| o5

Hinh 8. C4u trdic bd diéu khién

Nguyén tac du bao Smith: D€ thiét k& bd dieu khién
Gg(s) cho d6i tugng (hinh 8), Smith dé nghi thiét ké bo diéu
khién R(s) riéng cho d6i twong S(s) khéng cé thanh phan
tré, nhu & hinh 9.

w y
‘)T__» R(s) > S(s) " e >
Hinh 9. M6 hinhvdi bd diéu khién R(s)
T hinh 8 ta c6 ham truyén dat hé kin:
GgSe ™
G(s) = ———o (24)
1+ GRSG

Ham truyén dat hé kin clia hé théng duoc mé ta & hinh
9 cédang:
RS efes
1+RS
Tlr cong thirc (24) va (25), ta c6 ham truyén dat b diéu
khién Gg(s):

G(s) = (25)

R
1+RS(1-e" %)

Thay céng thic (26) vao hinh 8, ta c6 cau tric bo diéu
khién theo nguyén ly du bao Smith duge mo ta & hinh 10.

Gr = (26)

S(s) e % —>

S(s) - o |<—

Hinh 10. Cau triic b diéu khién theo nguyén Iy du bao Smith
3.2. Téng hop bd diéu khién dy bao Smith déi voi noi
nau ho héa
AT
AW

AT

— G (s) G ™ 5.(5) [ €

—0Oys

e Grfs)

Hinh 11. C4u trdc bd diéu khién ndi ndu ho hoa
V6i cdm bién do nhiét d6 cdé ham truyén dat

K
G S) = t *923
1&=17 ST,

; thanh phan tré tin hiéu e

Ham truyén n6i ndu ho héa:
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S(5) = GyaSoGr =
9= CBranSoCr 1+5sTy rs+11+5T;

S(s) ~ Kz
- (L+sz)(Les(Ty +To))

Ky =KyKiKAa 27)

Ap dung nguyén ly dy bao Smith theo cong thic (26), ta
¢6 bo diéu khién nhiét d6 ndi hd hoa;
R(s)
1+R(5)S(s)(1— e~ O+ 2)s)
Cau truc bd diéu khién nhiét dd ndi ndu ho hoa theo
nguyén ly di bao Smith dwgc mo ta & hinh 12.

Gr(s) =

(28)

AT,
______ Bo didu khién Gas) |
[ 7o | s ] e bO
|
|
S(s) bl e*(”ﬁl’:)»“_ i
|

e <1 G

Hinh 12. So'd6 diéu khién dw bao Smith d6i v6i ndi ndu hd hoa

Can ctr luat chinh dinh IMC-PID theo Chien& Fruehauf
[5], ta c6 bd diéu khién nhiét do:

1
R(S)ZKP[1+S—+STdJ;Ti =7t+T +Ty (29)
T
r(Ty +T a
T4 =—( v t);KP :L;TC =2
T+ T +Ty K

Tre doituong 7o

Hinh 13. M@ hinh mé phéng st dung Matlab-Simulink

Sau khi chay file m6 phéng & hinh 13, ta c6 dap (ng
nhiét do n6i ndu ho héa dwoc minh hoa & hinh 14.
Temperature: Tsp&T [0C]

120
100

80
T Smith
G0 TPD |77
40 i i i
0 150 200 250 300
Time t[s]

alpha

0 50 100 150 200 250 300
Time t[s]

Hinh 14. Bap (ing nhiét d6 dich bia & ndi ndu ho hda
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Tlr d6 thi hinh 14 ta thay: néu dung bo diéu khién PID
thudng vai tiéu chuén t6i vu module hay t6i wu déi xirng
thi dap (ng nhiét do dich bia c6 dd quéa diéu chinh va thoi
gian dap &ng I&n. Khi st dung bo diéu khién dy bao Smith
két hop md hinh ndi IMC thi dap ¢ng nhiét dé nhanh hon,
dé quéa diéu chinh khong dang ké. Tir dé ta thdy rd y nghia
kha nang du bao bu tré ctia bd diéu khién.

Pé sém (ng dung phuong phéap diéu khién nay vao
nhiéu nha may, tac gia da ti€én hanh chay thiyc nghiém hé
thong dua trén phan mém Compact HMI 800 cla ABB tai
Céng ty C6 phan bia Kim Bai.

4. UNG DUNG PHUONG PHAP PIEU KHIEN DY BAO
SMITH VAO HE THONG BIEU KHIEN NHA NAU BIA

Tir hinh 12 ta thdy, bd diéu khién theo nguyén ly dv bao
Smith Gg(s) chira m6 hinh d6i twgng & mach hoi ti€p nén no
kha nhay cdm véi nhitng sai léch md hinh d6i tuong [1].
Pép (*ng thu dwoc chiu nhigu anh hwdng tré cda tin hiéu
nhiét do. Bé khac phuc van dé nay, ta b6 sung khau bu tré
tin hiéu nhiét do Rice Tank Model va khau tinh do0 mé van
theo 4p suat hoi Steam Pressure Calculator vao hé théng,
duwoc minh hoa nhw & hinh 15.

Ap suit hoi AT,

---------------------- T T T
N 2 |
B6 diéu khién Ga(s) | S} | iAT
eam ]
N _ I
o Lol P | Lyl ~(6+0)s
ressure T» S (A) e 1 >
|
|
I
I
I
1
1
1
|

]

calculator

Rice Tank

~b,s
Model e Gi(s)

Dung tich niu

Hinh 15. So dd digu khién ndi ndu hd héa véi khau bo tré tin hiéu nhiét do

Compact HMI 800 la m6t hé thdng diéu khién san xuat
clia hdng ABB, tich hop cho céc (ng dung diéu khién qua
trinh, pht hop véi cac nha may hoa chéat, nhiét dién, xi
mang... So v6i hé théng clia cac hang khac nhuw Siemens,
Allen Bradley, Compact HMI 800 c6 nhiéu wu diém vugt troi,
cu thé Ia: co ché du phong, linh hoat, két n6i tdi da 48 b diéu
khién, quan ly duoc t6i da 15000 kénh vao/ra, hd tro nhiéu
loai truyén théng, dac biét la ethernet va cap quang [9].

Chuwong trinh diéu khién duoc thiét 1ap trén phan mém
Compact Control Builder, dwvgc minh hoa & hinh 16.

- i3 Control Modules
% HoublonTank_TempRegulation (Single control module) - (PLC_1.Normal)
¥ LiquidTransferences (Single control module) - (PLC_1.Fast)
% MaltTank_TempRegulation (Single control module) - (PLC_1.Normal)
¥ MashFilter_LevelRequaltion (Single control module)
% MidleTank_TempReqgulation (Single control module) - (PLC_1.Normal)
& RiceTank_TempRegulation (Single control module) - (PLC_1.Normal)
#% FFCalcu  BMProcessControl.FeedForwardCalcuCC
¥
% Reqularvalve ControlStandardLib.AnalogOutCC
% RiceTankModel BMProcessControl. TankTempModelCC
f} SteamPreasure BMProcessControl. SteamPreasureCalcuCC
#% TempMeasure ControlStandardLib.AnalogInCC

Hinh 16. Code chuong trinh diéu khién trén Compact HMI 800

Chuong trinh diéu khién dwgc 1ap trinh dua trén cac
Single Control Module va cac Control Module v&i céc
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Parameter két ndi v6i nhau théng qua cac bién toan cuc,
duwoc minh hoa & hinh 17.

RiceTankModel :
TankTempModelCC

Rice_tank.AlIS.Temp_out.Value

out
Real | 1

Rice_tank.AIS.Temp_out
Out | Rice_tank.HeatingIN

Rice_tank.HeatingIN __L Pv Contro

Rice_tank.Heating.SP _| Sp Contro

Rice_tank. Heating. PAR 1

Rice_tank Smith.FF_out

SmithCalcuCC:

[ Rice_tank Heating.OUT

Rice_tank.Smith. _| Capacity ~ Capacity ratio
Cay y Real Real 7]
Rice_tank.
Tsp.dT_dt

dT_dt FF H
Real  ControlConnection alng i

Rice_tank.Heating.OUT ) In

AnalogOutput |
ReallO | 1

Rice_tank.Steam_pressure.In L m
ReallO

Pressure_source _| Preast Out |
AI810_2/Ch.5 ReallO Real 10

Rice_tank Steam_
valve.Valve_level
AO810/Ch.1

Hinh 17. So d6 két ndi cac khdi Control Module trong chuong trinh digu khién
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Hinh 18. Man hinh giao dién digu khién ndi hd hoa

[ Coskar e : Rice Trend Oplay

<<<<<
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Hinh 19. Bap (tng nhiét d6 cla dich bia trong ndi ndu hd héa khi chay thyc
nghiém

Chd thich:
B 5P temp: gid tri nhiét do dét clia ndi ho héa
0 TempPV: gia tri nhit do thure cia dich trong ndi néu ho héa
B Forced PV: d9mévan VP01
E  temp_PV_in: gi4tri nhiét do cla dich tong ting tin hiéu dura vé

Phan giao dién van hanh, diéu khién, giam sat duoc
thiét 1ap trén phan mém Process Portal A, dugc minh hoa
nhv & hinh 18.

Tién hanh chay threc nghiém hé théng, ta c6 cac dap
(ng nhu & hinh 19,

Nhan xét: Gia tri nhiét dé cta dich bia trong néi nau ho
héa bam rét sat theo gia tri dt va gan nhw khong bi tré. Tir
dé ta thay ré y nghia clia b diéu khién du bao Smith va cac
khau bu tré tin hiéu dé nang cao chét lvong qua trinh trao
déi nhiét trong ndi nau hd hoéa.

5. KET LUAN

Hién nay, trong nhiéu nha may san xuét bia van con
mot s6 ton tai. Nhi*ng tdn tai nay do nhiéu nguyén nhan,
mot trong nhitng nguyén nhan chinh la cau trac diéu khién
chwa phu hgp, céc tin hiéu phan hoi vé bo diéu khién ¢ do
tré dac biét la cac tin hiéu nhiét do. Tac gia da ap dung
phuong phap diéu khién hién dai - bd diéu khién du bao
Smith két hop m6 hinh ndi IMC dé dam bao nhiét dé dich
bia trong n6i hé héa theo ding gidn do cong nghé nau bia.
Tlr d6 c6 thé ap dung trong qua trinh trao doi nhiét & noi
nau duong hda, ndi ndu hoa houblon clia xuwdng ndu bia,
cling nhu trong cac ndi ndu trong day chuyén san xuét
khac. Nhu vay chat lugng bia thanh pham ciling dvoc dam
bao va nang cao. Diéu nay da duoc kiém chirng bang mo
phéng Matlab - Simulink va thyc nghiém.
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