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One Dimensional Simulation and Experimental
Study of Vehicle Micro Channel Evaporator
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Abstract: By comparing the one dimensional simulation
results of the evaporator refrigeration capacity, ventilation
resistance and evaporator internal resistance with the
experimental values, it is found that the Kew-Cornwell heat
exchange correlation in the two phase heat exchange zone of
the refrigerant side, the Ditus-Boeleter heat transfer
correlation in the superheated area, and the Dong Jungi model
in the air side are appropriate. The error is controlled within
5% . The influence of the opening angle of blinds, the spacing
of fins and the height of fins, the width of the tube, the
number of channels and the number of flat tubes in each
process of evaporator on the performance of the evaporator
are studied. According to the above analysis, the structure of
the evaporator is optimized. Finally, a scheme with the best
comprehensive performance is selected, which makes the
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ventilation resistance drop by 19% , the internal resistance of
the evaporator drop by 8.4% , and the refrigeration capacity
is increased by 130 W.

Key words: vehicle micro channel evaporator; one

dimensional simulation; structural optimization
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Fig.1 Schematic diagram of parallel flow evaporator
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Fig.2 Illustration of control unit
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Fig.3 Schematic diagram of flow

e LR R, 2 A8 N7 SE B Bl 45 U i
AR s A BSR4 R A EG) R B REL 7 8 2K

2 fERKEREREN

2.1 &I 34 R B R Bk
TGRSR R T, B R LA R,
FRAS AN [F) e P B e e BR AN [R). 7EZ8 R AR 1 —
AR5 b i BRI 0 AR AS X 43, 7E 1 ¥ W AR
DX PR X o A X = B i A e oA SR AR [ 9 26
BRI H.
211 IRWARX
VSR X R T A X, 2 W5 1 2 43 R
FA8/INE B P 3R F Bhatti 2550 48 i 7 R AR R
F bR o

e = 4550
K H :Re. RIGFEHEEGV, KA Purday™ 4558
Vo =m +1n+41

m n

mon SHGBEMPAEL cCHEBEMNRESTEZ
HOA X m=1. 740. 5a""*. 4 o<<1/3 Bf ,n=2; 24
a=1/3 B, n=240. 3(a—1/3).

TR AR SCHE R AR NI 30 30 R i T TR
s &P XHm IR sl . SCERL5-714 B 4h T A8 SR8
. E IR e, SCERL7 ] 45 OB K iR 45 2R
BRI  BUAR SR FH I B0 S B =X, B

(£/2) (Re —1 000) Pr Dy \**
B 1+]12. 7 JF/2(Pr —1)[1+ <T,> ]

f= %(o. 790 In Re — 1. 64)2
A Nu B ZEIRE [ ONEEEEF; Pr oS B

ﬁ;Dh,rﬁﬁﬁﬁﬁﬁﬁﬁé,m;h ﬁ?%{(,m.
HIe s R B ERE S Ry 3 AN ER Ay i L




E12H

X)W A FRRME B R R A — G S IR

¢ 1717 -

7 BB AR 1k 5 | A ) B ) FE R 5 B TR s e A )
R ) P 2 AT 5 | A 8 R P 5y T B 5 4 B ) 1Y
PR 5 | P R 48R P ek 3 8 o R 1 e B ) SRR
JINET ZLBE AT V8 3R A T o Ay P 4 s e, AR S
18 X SR AR A Blasius F R B

~ 4 L oot
AP~ 4y 5O

16/Re , 0 < Re < 2 500
fi= JlO. 079Re™*%, 2 500 << Re <L 20 000
0. 460Re™™%, Re > 20 000

K. f1 AR EERE L R EKE m;o R
T FE R kg » m™ 50, AHIRFIMHE, m « s
2.1.2 PHKX

WIAH X A% $h 2R B e B R A Kew-Cornwell 3%
=

h(p — BOReIOO. 857B00. 714 (1 _x)—(). 143AI/Dh

A Relo:GrDh/,ul; G: ﬁ?%ﬂ@%ﬂﬁﬁﬁ%?kg ¢
s Dy K ITERE  m; m HRIEX BN F1%6 5  Pa -
s; Bo=0q/G.hyy » RALAHAR 372 IR AL AT S A R
BRI x BTE; 0 WBREX FHRAH, W -
(m « K) 7 s Ay IR RRG KT « kg™

JE e 56 1k 2R A SCHR (8 #E 72 I BEHE IR 7 5%
B

£ =0.435Re. > f,

L Re eq 2 f]

AP = 4f

D:w.* 20
K :Ree, WM X BHHEEG 0 MWK X E, kg
om73°
2.1.3 F#HX

AR TCH I A A B X B o I e P S B KR
Ditus-Boeleter JeEc

— h‘rDh,r

Nu = 0. 023Re*8 Pro3,

10" << Re << 1.2 X 10°
K :h HHEAFNMXT R RE W « (m® -
K754, AR FISREEW - (m - K7 FHix
¥ Re=pv:Dh.c/pes pr HITHXEE, kg » m™> 50,
AR, m” « s u AWK SR,
Pa-s.

T 30 X e SR B KR A5 4 ¥ DX A [R) g s e 56
B
2.2 ZTHEMEHRRZERELBER
SCERLO-11 17E R & iR I 55 B SCkEH EA
A SRIR LA L B2 T A RGR IR Bz
TAAT SRR 2, 45 30 I SCHR (9 ] e B ik 1731

LB

j = 0.267 12Re;® 14 (6,/90)* %7 (F,/L,) 577 «
(T,/L,) 45 (Ly /L) 59 (Fy /L,) 247 (/L)%
K HETF 3 Re, RS F EHEGO N E M
EABE:F, O M3 A1 B, my L, o8 I (]
B, m; T, W E MR R m; L A H M E KB, m; Fy
HEMEN A AR, m; 6 v E M R, m.

3 GEMSMREED TR ES BiEe
HR

R A SEBTW ZR R A R AR AR
Wi B R, R P IAS BT R B E N A, A SCNZR R A
LR R W& Y ) k= A Pk N DO S
RARTERES B R, W AT I A R AR AT S A
fb. B R AR O THSHILE 1.

®1 BRBHEOTRSE
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Fig.4 Influence of Louver opening degree

on evaporator performance
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Fig.5 Influence of fin spacing on evaporator

performance
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performance
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on evaporator performance
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Fig.9 Test bench for automotive air conditioning system performance
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measuring equipment
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Tab.2 Flow arrangements of experimental program
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Tab.3 Comparison of one-dimensional calculationresults with experimental value
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