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Application on sea cucumber cooking equipment’s control based on bypass adjustment
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Abstract: Traditional sea cucumber cooking equipment’s temperature
control was fixed value control, and there were a lot of problems
such as poor regulating ability, large overshoot and control lag. In
order to solving those problems, first of all, steam bypass adjusting
system was designed for sea cucumber cooking equipment. in order to
realizing cooking temperature’s precise control. Secondly, the sea cu-
cumber cooking equipment was converted to an equivalent heat trans-
fer system, and then established its heat transfer computing model
and solving strategy. Thirdly, the heat transfer computing model
was embedded to control algorithm, temperature perturbation predic-
ted by using heat transfer computing model, then sea cucumber
equipment’s temperature precise control was realized. Finally, exper-
imental research on steam bypass adjustment precise control of sea
cucumber cooking equipment was conducted, and its temperature
control ability and impact on sea cucumber’s quality were studied. Ex-
perimental results showed that sea cucumber cooking equipment’s temper-
ature control based on steam bypass adjustment had advantages such as

small overshoot, small control lag and strong adjusting ability. It provided
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sea cucumber product with high elasticity and low harness, and ensured a
better quality of cooking sea cucumber product.
Keywords: sea cucumber; cooking equipment; bypass adjustment;

precise control; temperature
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Figure 1 Schematic diagram of continuous sea cucumber

cooking equipment’s steam bypass adjustment
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Figure 2 The equivalent heat transfer system of sea

cucumber cooking equipment
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Figure 3 The step change curve of sea cucumber

mass flow rate
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Figure 4 The cooking liquid temperature response
curve by precise control
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Figure 5 The cooking liquid temperature response

curve by feedback control

1 4.5 AL LR BT A8 1 U B BR Y o A
B2 0,18 C L ad BEREE] Jy 24 5555 2 YW BR #4942 il id
T foe KA 2229 0. 30 °C L i BERS I 29 85585 3 UK BR 119 42 il
R R ZE N 0,21 C L BERE R O 25 s, 8 % 0l S B
HF 58 1 U BR A 42 56 5 AR R i 22 O 0. 20 °C i I ]
40 s 55 2 YRB BR A 4 i AR aw R 22 O 0. 35 C L i B
6] 81 s5 58 3 YCKY BR #4728 Ml i R e K i 22 24 0. 26 °C L i 2
I IE] g 66 s S SRR B 42 il 19 RCR O T 38 18 S e

KN W 7 i £ TR 2 R B 2 R A Sl L 5 B
TR 50 7 1) e AR A L B Bl 2 £ S I 2 3
TR 55 B R 9 T B L 38 2 BT LA DI R 2 9R = 0 W T B il
A5 g 7 AT /0N B Bl EL R I (AR X . AT ST
VOV 2 25 500 5 78 81 4% 55 B ORI R 0 M0 P R R e

107



1% 5 HLH

2015 %% 6 4

FIE 70 0 ) P 5 0 2 280 R0 0 S 20 A 42 1 PR U T 2 2
A IR B AR E L AR T B R HIROR
4 55k VA YIRS B A5 R TR 2 2 I T RY

B

T 2 76 5 10 il T 15 2 0 I () A0 2% 030 2 o DDA 56 L 26 4
P [61) by 26 280 ik Al 42 o HL P o AR R A 5 S L A AR IR
¥4 et S A 0 A R DRI TS B B 1 2 0 O A 3 e X
B A& V55 RS 0 4 T R A A (LA TR S 0 R SR
FEHEAT AR T4 B BT 5 55 R RS B 4 X 2
T3 H) 52 0

o 2 ) B2 R 5P 0 Ay A U X ) 7 4 A L DF ST
ol A2 A 1T 8 2 0 B R T B S0 g S A O
Jt L B 10 ANH gl fE TA-XT2 Bkg 0 E #1734, R 3 P/0. 5
P RIS AR B 3. 1.5 mm/s BT R
5000, WS I AE SCH S 1 U 4 I 1Y B K U EL 5 8 2
PERYE SO S 2 YR A P T AS I 2 19 i 2R O v BE R GE 1 K
(1 FE 4 8 T S (1 HO (o BEWLEE JBOE 2 0F 5 50 5 B
W2 EAL 3 G ME. A g5 A 1 & 10, Al 424 J X
TSR FRE L 6 AR P O S i S R L 7

1.00-
A
098] -msffil
209(\/\‘/\.\,/\‘/\‘
#HE
 Zo0af
=
0.92}
0.90 | | | | | | | | |
1 2 3 4 5 6 7 8 9 10
FE i
Sample

B 6 RFE4EH G KT Al ifi
Figure 6 Sea cucumber’s flexibility under different

control modes
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Figure 7 Sea cucumber’s hardness under different

control modes
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