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Optimization Design of CO, Air Cooler
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Abstract The design process of the air cooler used in refrigerated warehouse is introduced in detail and optimization algorithms
are used to optimize the structure of the air cooler of CO,. Volume and the heat transfer coefficient of the heat exchanger are taken
as an object function respectively, and fin-pitch, tube distance, tube rows, row numbers, diameter of heat pipe and the lengths
of single pipe are selected as decision variables. However, according to the results of optimization, both the two algorithms are
defect and insufficient, so the structure of the CO, air cooler is optimized by the multi-objective optimization with the heat transfer
coefficient, volume, air-side pressure drop. It shows that the multi-objective optimization is effective with the weight coefficients.
The optimization results are verified by the experiments. Finally, the sensitive analysis of the structure is given based on the optimal
result above.
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Tab.3 The result of the multi-objective optimization

H e b £ B A

it 12xK-2xAp —100xV  -2717.714 615.081
e EHREH/ (W (> C)) 76.527  96.732
E KHLBH 1) /Pa 1668.163  161.040
" HE/m? 0.005 0.0250
EES HHE 24
HAIME d /mm 6.000 6.000
B JUi v Bis,/mm 2.000 10.000
H &L s, /mm 13274 27.296
k3 BT SK)EL/m 1.144 0.503
& PAE Hn, 5.000 12.000
1 BN 4.000 3.000
e/ NS S u /(m/s)  6.000 6.000
B /56, /mm 0.200 0.500

T AP M Al R i 25 2 0 A S5
PUks = AR Bk 1 O A i Lo, P2
7N

192 4

E2 TRMAEBFR TSR
Fig.2 Optimal results at different optimizing objective

(s B ARAR R R0 S R)

M 20] DL 20 B I 2 H Ar s Ak
gE R AR LA, WP

1) A IR B L I B K AR R EOh H AR R
A Rh2.6%:

2) e AR AR AL e H e K AR IR B AL 1
HER/N16.47%:;

3) A SUMIBE g bt KA R E A /N 133.48%,
Fb fe /MR AL kN9 36%5

3 KA

1 RAHLAL 2 veltds 3 /NRUSZIRAT 4 o KBLAS A4S
5 AT A
1 404A air-cooled units 2 intercondenser
3 environment testchamber 4 evaporator heat exchanger
5 control and measurement setup
B3 XuEEHE
Fig.3 Experimental setup

NIRRT — B g, %2 H s it 2
Ko BOF T — BRI B AE R XL, 25T



§33% F£34
2012468

EEHRCOS KA

Vol.33,No.3
June. 2012

KRR E T BB 1200W, KL E3150m’/h.,
KALHALZI R 150W . T A7 M BREHE10AR 5
WA A2 . A K600mm . A O R
H50mm. HEHES] . HAEBZ MAI180° 5 kid
P, ER®16X0.75mm. ) N Smm, $#
JB0.2mm. 4 TSI KB 1) 80, SR
M= i)y e A7 A8 B4R, [BS
RS R ETHE A®19X0.75mmAdE, Hdm,
WAL 10X 0.75mmid s, #3.5m, H¥
HIHCO,, ZtnE3 R . ¥ XHLE T /NS
S, LIRS AH1.85mX 1.38m X 1.3m, I F4H
GhFE, WIZ B R N Imm, N AR )Z 2 (A ()
TR ZE N RAR LI, R N 8em.
B4 0 AN [R] 7833 2 T VA XML 3 R 2L

65

VAN
504 -\-\

45 —

)

B/ (W/(m?C
N

0 : : : : : :
800 1000 1200 1400 1600 1800
FerEE/g

B4 SRNAEARBEREIRBNXA
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