FIBBEFOH BITHH Vol. 38 No.6
2020 F 12 B Light Industry Machinery Dec. 2020

(GRS - &it] DOI . 10. 3969/j. issn. 1005-2895.2020. 06. 006

Fl 5 35 25 25 18 5 4t R B0 FL T Bl D ek E T 5

XE#E, £ &, W%, IEF, TFH, @MFHF

(EBsm T RKF fehE3H T42%%, £is  200093)

W OB H T AR TMRIAL H A WK A 3 & 3 A SR 6 Yoh, RIS T R A A TR AR
B, AHATATHAMN2HBKAOEARRETT L LA KEGII LIRS, SREW ERRNGLAT, K
T IR I 4 98 R S BAR AR A0 RS, ELE iR T OU T, T MR I AT A 60 A 5 R A 69 4 )
), R R T BRI AR AR M BB T I s A SRR TR I B A K, ELSR S B A 7 5 B o
HRF KRG AL T R TR 69 A 5 AR A0 Coop 20 % T RN H ORI A WK IR 69 5 26, BLAE K453
AR T R b TR %A ARG, 4R A A A EAREAOL Coop B AR T A0 LB S

£ W eAAE LR LTI H R A AR AL ROk

HhE 4 %2 . TB657 kRS A 3B 42 1 1005-2895 (2020 ) 06-0027-06

Performance Research of Electronic Expansion Valve in
Electric Vehicle Air Conditioning System
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Abstract ; In order to compare the influence of the electronic expansion valve and the H-type thermal expansion valve on
the air conditioning performance of electric vehicles, a test bench for the air conditioning performance of electric vehicles
was built. Under refrigeration conditions, the air conditioning system with different expansion valves was tested under
variable conditions and variable compressor speed. The result shows that under different working conditions, the use of
electronic expansion valve can enable the air conditioning system to obtain lower air output temperature, and under high
temperature conditions, the electronic expansion valve shows better regulation performance; for the control of the
superheat degree, the superheat degree of the system using electronic expansion valves stabilizes faster with small
fluctuation range; when the system uses an electronic expansion valve, the cooling capacity is larger, and the effect on
the cooling capacity is more significant with the higher ambient temperature ; at variable compressor speed, the system
cooling capacity and coefficient of performance( C,) of the system using electronic expansion valve are both higher than
that using H-type thermal expansion valve, and the effect is more significant at low speed. The combination of electronic
expansion valve and variable speed compressor can improve the cooling capacity and Cp of the system, and make the
system operate more efficiently.
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Figure 1 Test device and test system
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Figure 2 Temperature drop curves under

three working conditions
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Figure 4 Performance of H-type thermal
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expansion valve system
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Air Flow Distribution Research on Heat Mode of
Automotive HVAC Module

ZHUXinda,SU Lin,GAO Hao, LI Kang, FANG Yidong, LIU Mingkang

(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai200093 , china)

Abstract : In order to solve the problem of uneven distribution of air flow at each outlet of the foot mode in the test of an
Automotive HVAC module, a numerical simulation method based on the computational fluid dynamics was applied. The
porous medium theory was introduced to simplify the microchannel heat exchanger in the HVAC module, and the foot
mode of the HVAC module was simulated to analyze the flow field inside the HVAC module and the air flow rate of each
outlet. At the same time, two dimensionless numbers E, and S were introduced to evaluate the uniformity of air
distribution. According to the simulation results, the bottom structure of HVAC is optimized and verified. The
verification results show that the vortex phenomenon in HVAC module is reduced. Compared with the original model, the
uneven degree E; of each outlet is reduced by 2% ~57% , and the total uneven degree S is reduced by 5.2% ~34.3% ,
which improves the uniformity of the air flow distribution.

Keywords : automotive HVAC ( Heating Ventilation and Air Conditioning) module ; microchannel heat exchanger; porous

medium theory ; air flow distribution

PR IEGE X5 25 TR Y (heating ventilation and I 2SR R G045 XU KU ) OS2 =5 I R 42
air conditioning, HVAC) BER EZ AT E AT PEEERE RN R Z — U 23 B 1 3 23 P FL4% R i ofe
IR GG LA B B, B TR OB E M. T RIOETIE R ORI A I A T HVAC B
AR TR N BN TR AR BT IS MR RO, R KR A B A I A R L ReE
BT A HVAC BEEe i P RERIbR eSO g & BT Wi A RSS20 R HVAC B Py 36 11 3
ZORo Yy WEFE T RGBSR X K2 BER R, 40 T i fE

7 B 88 :2020-06-13 ; & [E] H £ :2020-09-20

BEE£WB : Ligiidh ) TR Z MR ) 56T 5 550 = 5 H (1N-15-301-101)

F—1EEB N KGR (1995) , 5 WL &M L5 A, BRSBTS 338 451 . E-mail : Zhuxindawhalefall@
163. com



.34 . B THI# Light Industry Machinery

2020 56 HA

T, PR PGZE KFE CFD X 52 008 245 23 I X3
TR, T JE % Ja WA S5 H e T Ae s, el 17 XU 43
FE AR B G . BT R4 il 1 FLUENT #5485 A7
T 1 XA B R R 2 A KU 2 AR
S H JRUTE A By 25 F4 A1 RUTE A TR 8 JRGER 53 A7 25 6 52 )
HIZE R My ddh 251 33 ] CFD 7 5 3 20R 42 R
FERGE ST AL, 38 5 oA 0 L5 SR 4 R AR 1
LERANE PR B T XU P R AR 5] GRS e
WE T 2 R 005 2045 5. Jokar A 2725 HVAC
BEHR 3 R 5 ML 28 25 K A B 78 & 4 Bt 2 R WU 1A
B UL S RUBE 3 B XSk A 74 BB, S0 55 05 LK
PEAHM) Ao Chen Y 25" 5 ot 07 20 152 56 X 25 P 4 1)
R AR AR 3 B B KU A B A 25 Rk A T
THRIE

H AT, &4k HVAC B £ 5 HVAC A5k
BB XU O B0, JXUIE 4544 B4 T 1 B 5 i e
G AER G HR PR — T8 R TG i Bk iy
AESPE . PR TE X — 3K 37K 42 HVAC B il
TR IR A 7 XU 3k S B e, % 3% HVAC £
Bl PR A5 s R ) XU 43 B A HEAR 3 573X
HF IO e B MR ATIE MR . IR X HVAC
A5 B i) A AR = N AR 2R A T 0 A, B9 KB 45 44
SMEE S NESEZ B KR, 5 AT ENE E
ANESIPE S A 25 WD LB XU g XU oy B Y A
5 LB AT HE X, SR B AT R
1 BEROFAEHG
1.1 #IBiRE

T TR R R I o, SR = 4O
FHASOG 23 A RS R T 4, 15 381 25 JRAH I e AR,
WK 1(a) s,

] 1(b) Bz Wi TS =2 s 2 R 47 P30 45 44 7
B, 2223 AR D48 280 W RS Iy, R EE KUY L R T AL
FIBRFG A TG, NI s &G & ka5
DRIV EERS AN PTC A, T 3 Ao e B X 1% 2
1.2 HENEEERERS

R T BRI R 8 PR T S R TR 25
G2 BT RARG B AR ], 78 HVAC BB 52 PR
Fa3Eht B EATRTAL , 8740 IS A I AR X I A A 7R 4t [
2 s, FEAA T BN ZE A A R EERT (PTC A
S VY TN
1.3 EHARE

RIS AE TAERE RN T AR 55 14 [ i, 25 PR AR Y

(a) = ZEp EAR 1Y

WBERTT  BRAEIT  RIHRTT IRT]

WAy PTC
(b) B

B 1 AZ%ETHA HVAC A3k 6 JUfTAE R

Figure 1  Geometric model of HVAC module
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Figure 2 Mesh model of foot mode with ducts
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