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Simulation and Experimental Research of Airborne Vapor Cycle System
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[ABSTRACT] The simulation model of airborne
vapor cycle system is established using MATLAB/SIMU-
LINK technique. Simulation calculation of the system is
carried out respectively in three typical operating condi-
tions, and ground tests in the test platform are carried out
in the same conditions, then the research finds the main
parameters that affect the system performance and their
effect degree, and gets the change law of these parameters
under different working conditions. The comparison of
simulation results and experimental results prove that the
simulation results are basically correct, and simulation
method of the vapor cycle system is feasible. The simula-
tion results can be a basis of the theory research and design
of airborne vapor cycle system.
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Fig.1 Simulation model of vapor cycle system
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Fig.2 Experimental diagram of vapor cycle system
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Fig.3 Compressor power dissipation and refrigerating capacity
response in condensing pressure change under experiment state1
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Fig.5 Compressor power dissipation and refrigerating capacity
response in condensing pressure change under experiment state2
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Fig.8 Refrigerant flow rate response in compressor speed
change
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2013 4555 4 0] - B RERA 73



él’*iey RESEARCH

32,
3.1 _ o BB =
e T 720 22
T 225¢
E ) :j 220+
- = 215}
! : L 2051
6f Te—eg el
3 1.95 L
2.4

B S]]
,,,,,,, ELER 5ol

N
—

RERL L EER
[\)
o

° 191

° °
.\\, 1.8}
1.7}

1290 1300 1310 1320 1330 1340 1350 1360 1520 1560

BB BEE T /kPa
(a) &1

BEEAREEE T /kPa
(b)RE2

2650 2750 2850 2950 3250 3150

JEZEHLEE / (v min™)
(e)R&3

1640 1680 1720

E12 K1, 2, STREMILTELRMINIE L RAUITLL
Fig.12 Comparison between simulation results and experimental results of EER under state 1, 2, 3

VR IR A58 5 05 AR A 2 TR M & .
RSB S A, 5 25 i i 22 (ol ok, 78 &
LR R 3100r/min AP A R R, RAS 1.2.3 TR0y
BHSGIRIIRZE S AN 2% 1.8% 2.5% , MK 5, IR EH
N, BB LA SR 25 SR O B RE S A W &

3.2 HISERLEE

BRRIRES 3 iV s AR fe /N, R HXIRAS 1.2
TV R AT BAS R ARG A R X T (B 1)

ARZ 1.2 T ¥ 1 i 05 L 45 SR A 2 R 25 (H A
K, 5 BEE R & TR g5 R B AL AT R, R
BT Z YRR 4kW 224 RS 2 F &MY
HE I 1 1530k Pa if Bk, 24978 3k W, Bifi J5 7 1620k Pa
IR E /N, 200 2.5k W RS 1.2 T E SRR
Z5r 00 10% 7% , R ZEFE R B E AT 2 u . i &
2T 78 KA 5 AN AL IS I , 728 K il
B e TRV TR RS 2 25 T LA e i 753
EAE I |, 2% 2 0 VA R e Bl R TR TR
Kot AR AR, W g, 15 BL2s R A
3.3 REXTLLHEOELE:

X 3 FRES T BERL L B4 LA A 50 45
PEATXF LA AT (R 12) 0 RERR LR 28 R AR3R R GLis T
SEPR A B 5 LR AR Z W, R — R A TR
bR, LT PR i AR AIE R G a1 7 A rp R 40l i i)
B, i R G ERE — N EESEL RE 123 F
REARL EL 10 05 BRI B0 h e ka3 — 3, 22 (H 50 BIAE 0.25.
0.3.0.25 Z N, =250 510 10% 8% 11%, 1)f 45 % 5
I A5 AR LU, B K, REERERL L &2 A A il vy
S R MR DAY FU (e, H = AR iR 25 2 R e A
YA e 5 R4 DL ML D P 1R 22 R i A

4 Zig
MW FE RGNS R G HE R, F ] MATLAB/
T4 R HEEA - 2013 45565 4 1)

SIMULINK #7736 gy R T 1 (5 B A3, IF i i ik
YR U0 UE T AR B R P A I AT AT

(1) & BERS VA BE R 7 A0 T 48 HLES 12 52 0 R 48 AL
FLBILRE D) A0 B 2 PR 2, [R) A 2 5 i 2R 0 8 TR o
KA M ARG RERL L EER WEZLHN

(2) iEFEXPAFIRAE F&SER T SR S50 as R
B EE AT, BT LA R LER B LRE L) SZ Rk maday s, He
P ESERSGIRIOEE R RN MZEL AR
5 REsL LR 5 R IR AR M, AN %
TEN R A ST B4 TSR0 AE R R R

& £ X

[1 EEZR, RO, &8, 5 . DLEZE K TV IR R G AR
IR STIRAFFT . e S L 2008,22(6):7-11.

[2] %, BSEA . ML R IR TR R S O B LT
2007,24(4):40-42.

[3] MR . ICEZERIEITENIIE (D). mat: M etz iRk
%, 2011

(4] FESRAP TS RATEREREEER] . dLat: Juati s AR OR
S RAL 2004,

(5] Jeifi, KA . PLEZELIEA RE s A0 5 . ChLt,
2012,32(1):53-57.

[6] HEZRFE, 245, bt . Btk M8 5 05 BLEIE . VLIRR
HiRZE2E4R | 2008,22(3):43-48.

[7] Sankarlal T, Mani A. Experimental investigations on ejector
refrigeration system with ammonia . Renewable Energy, 2007, 32: 1403-
1413.

[8] TEWEA:, ok 34, FE ML, 45 . LU HFC134a S il v 351 i mi S
TR IIGIEST . HilR AR | 2008,37(1):46-48.

[91 Yue M. Chung J N. An experimental study of critical heat flux
(CHF) in microgravity forced—convection boiling . International Journal of
Multiphase Flow, 2001, 27(10):1753-1767.

[10] Bin L, Alleyne A G. A dynamic model of a vapor compression
cycle with shut—down and start—up operations . International Journal of

Refrigeration, 2010,33(3):538-552.

(B & &)



