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ABSTRACT: Performance analysis of the automotive air-conditioning system is conducted
by using computer simulation, and performance tests are carried out by using the climate
wind tunnel in order to verify simulation. Evaporator and condenser were modeled by using
empirical correlation which was obtained from calorimeter data, and compressor was modeled
by using map based method. The steady state thermodynamic conditions of refrigerant satis-
fying mass and energy balance were assumed in the simulation program for automotive air-
conditioning system. The system performance was analyzed by finite difference method until
differential air enthalpy between evaporator inlet and outlet becomes converged. Simulation re-
sults are in good agreement with experimental results at most operating conditions. Variation
of discharge temperature and pressure of compressor, outlet temperature of evaporator, cooling
capacity, and COP were investigated in term of air volume flow rate for evaporator, com-
pressor capacity, compressor speed, superheat of thermostatic expansion valve, and diameter
of suction line.

Key words: Automotive air conditioning system(Z}5x& o)o]#), Cabin room(x} W), Heat
load(& %# 3}), COP(A % Al4), Suction line(F 4 el #), Compressor(%Z71)

72l 2449 ¢, + ALHE [kPa]

L :54Z9] [m]

G @ ARFZE Nu : Nusselt &

H : 929 [k]J/kg] Re : Reynolds 4

B @ASASF kW/m’C] St : Stanton 4

D, : #¥ AA, 4A/P [m] Pr : Prandtl &

u A% [m/s] M, A AUAA [kel

P g9 [kPa]

azlA 25

¥ Corresponding author
Tel.: +82-42-930-6622; fax: +82-42~930-6619 p AR AS [Pas]
E-mail address: dwlee@e-hcc.com o U% [kg/m’]



AF2g ooin Azl sl 2% A7 305

9, : AAEE (%]
7 RdEE (%)

AHE X}
* FAA S

ShH X}
a &7
r 9
g %7
oo 94
.M &

Az AFa AFAME AEAL AREEST
A ALEy Agegol wolAx Ut &
5 LSRN Atzge AA HEEQ e v
olANA TFulAFogA AdHsn YE AAH]
o}, webd dE 2dEa e ARne] 9%
7 eExE Lo #AS AHNE 71EY A
WA B3l AFHE o433 AsdF F
a2 ARE MdAge] Hayd Aot d¥
o o AEA ool Axglel HAHs MHAW
We ge gy HE @ Azte] 8 7PHEE A
A NEHIME Edtel oE sHAsuA LY
ARE AF7t Ao gk

Davis et al.Ve #A-Hx4 Zur9 377}
WA AEx ooz Aade GEAdsHA 4
N2 AEdolde stdom, Chemng et al?
7} Eichlseder et al.¥& 25t oojAd A"
HAE 93 Axd AEHold TL LEIHAY
3, Kyle et al®e ORNLSHA 7Hast =44 4
T H5ezx Zzade Huy Fdy] H5d
A Zgads Frpgean AFAE doj A
2d X BeHol Mg 3%t Dabiri et al®e @
¥z ABdold Taay Mee sto &)
2 1&g, £ Brent et al¥e AFA o
ol AlAdle] oisted wudas BA FE A
o] A%& 143t Youming et ae gn
$7)d gt dxgs §7155 8 CFDE ol &
ol #A59 3, Kim et al®e R@7 &4

ol e-NTU W#& Abgstel AEZ o A2
We #4sgch

olsh Zol AFA oojA AW ABa M
gad Be 477 Yo, A2 79
G 4Bl Heatd oA Axd A
2 @ AeE AY Yo g B ATAME
7 doja FHEE RdYsu, olF wgo=
A5A ooz Axde 4%e AN ABHIM
st 7 ARE AR oW AW A%
N3 st A B HIHL 3
zaan A4 ABolNE FW, $37, &
27, WR9n, FYNBe TANRAL, A AU
o @nsts Br1EAo) et FEFAE B
99e ¥ A5zl gt @ - AESH TYE
g8 ApARYoz Adsgn. AP
AA A g Aol AHLE 2 ool FHEE A
s3] BAE F BAAIETTAA T % 2
gzAYz oold AEAYEL AAT. °l2A
QN AFe AU SR ALFEANE 3
ol AAEES FuHAL, AE 27SANA
Hrdgos Age FTAEES A% Ao
Nzde] HABO A48 4 Utk

2. S ofojd A Aol
2.1 B71¢4&4 4SA0lE

Aga dojfe YEAtelgE FINUEFH 9o
Ft2 At 28 4 HAHoM e AHE dE-dE
3 A% JetdE Fig. 13 o

Aol ge A Yool WESY Q% 2uEH W
v 47 gge ez 7 4 Utk

3000

2000 yAIAVETIEE N
-
= 3-'_3 /_ / / / 1—/
$ 1000 L)
X (/1 . 1
5 o 1"~/// /L p
N s i aw | 0/ AV
2 \
i ¥/ 0
3
o // 7 // i 77

0 50 100 150 200 250 300 350 400
Enthaipy(kJ/kg)

Fig. 1 Pressure-enthalpy diagram.
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Table 2 Test conditions for air conditioning
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BV Relative humidity 40+2%
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Idle, 30 min
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Fig. 10 Comparison of suction pressure and
temperature.
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Fig. 11 Simulation results of cooling capacity
for variation of component.

8

-~ Base

Change txv

L model comp.
Change ref. line
Change comp. rpm PY
Chang air voiume

n
3]

8
mer[o

Temperature(T)
3 o

(&3}

0 30 60 %0 120
Time({min)
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Fig. 13 Simulation results of discharge pres-
sure and temperature for variation of

component,
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Fig. 14 Simulation results of COP for varia-
tion of component.
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