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Cooling Performance Deficiency of Air Conditioning System According to Air
Quantity Included in Refrigerant
S. W. Moon

Y. B. Min T, S, Chung

This study was performed to present the diagnosis basis of cooling performance deficiency according to air quantity
included in refrigerant of air-conditioner by detecting the temperatures and pressures of refrigerant pipeline. The car
air-conditioner of SONATA III (Hyundai motor Co., Korea) was tested by maximum cooling condition at 1500 rpm of
engine speed in the room with controlled air condition at 33~35C and 55~ 57%RH. Measured variables were temperature
differences between inlet and outlet pipe surface of the compressor (Tcom), condenser (Tcon), receive dryer (Trec) and
evaporator (Teva), and high pressure (HP) and low pressure (LP) in the refrigerant pipeline, and temperature difference
(Tcoo) between inlet and outlet air of the cooling vent of evaporator. Control variables were the refrigerant charging weight
and the vacuum degree in the refrigerant pipeline before charging refrigerant.

From the test, it was represented that the measuring values of Tcom, LP and Tcoo were enabled to make the diagnosis
of cooling performance deficiency according to air quantity included in refrigerant of air-conditioner. The ranges of Tcom,
LP and Tcoo to make the diagnosis of cooling performance deficiency were respectively less than 55°C, more than 166.7
kPa-g (1.7 kgf/cmz) and less than 13.7C. In the case of using only external sensors and the condition under the normal
performances of air conditioner, it was considered that the ranges of LP and Tcoo to make the diagnosis of cooling
performance deficiency were respectively more than 166.7 kPa-g and less than 12°C.

Keywords : Air conditioning system, Refrigerant charge, Diagnosis of air conditioner

1. M8

W AAFHE "ol lojA Az} HE] 7R R
HH BRREe 2PAF7IAE I5-dn=A AulE T,
e 4FY 7R F sAAEckR )R o
53 Stk FHRekIAE 1990 dte)] SojqaA FA
' A4 dAZE WS flslo] WAL EE o83}
71 A1&sie] 2000 dthell g4 AR F{1E BHog
S| EFHEE 0|23 FAME AF(Kang et al., 2007a, 2007b)

9} AZHKwon et al., 2006) X H2HE J(Kang et al,
2002)°f i3t A+go] st FAHT Ak FHE 3
HIA|AELL Qof|Z1E-0] Wuto]| o] 83k AT o] A
&9 #8740 B 597} HojA YA AHE] 29 7]
/hdET B3 o]gr|&el gt d7vlde] B AAo]
o} B A oo AlARS] AbE Wl dA] e 9
sto] 2R AHEore] APATE ARSI FF Q74 &
74 ATt 11 A} ARgAp BopllA e oo AbE)
ARERAG 4 AT A7 GAs] spEEo] A ZEE

The article was submitted for publication on 2009-08-17, reviewed on 2009-10-19, and approved for publication by editorial board of KSAM
on 2009-11-02. The authors are Seong Won Moon, Research Assistant, Young Bong Min, Professor, KSAM member, Department of Bio-Industrial
Machinery Engineering, Institute of Agriculture and Life Science, Gyeongsang National University, and Tae Sang Chung, Professor, KSAM
member, Department of Machinery Engineering, Jinju National University. Corresponding author: Y. B. Min, Professor, Department of Bio-
Industrial Machinery Engineering, Gyeongsang National University, Jinju, 606-701, Korea; Fax: +82-55-762-0610; E-mail: <mybong@gnu.ac.kr>.

470



| 548 oflefdo] obd 2HE=} of
AL B 2L 4 AT E A W) AEEAY)
7F AREARgo] AFEE I Sl Ak & A7 BEl wUE
WA AR A A d WEd X 972 A%
N&ARE At Folqirk
Y AARE ARgAMEde] ol gt HellA] 7hg B
dl, Agxadgslel w2 20083 129 dA A% = 5
e 1d 6799 4287, 7Y A5 SE T4t A
©2 1.0% Esiitta et Aexke] A48 2R
]o]yq}\]/\alg] /\4.‘:01]1: = oﬂfﬂ:& tﬂ-otq /\oz].g] q}
Eo Ad7] wEe] ojojzie] 943 Hevt FAE g
Sz Zlo] FNTE £ Q38ltkSuh and Ha, 2003). Xﬁi}
o nF3 9 It 7iei el weh Aol oA
A7} ool A5 A8l o8] 71X 22e ddo) HAFA
3| ot AFsA 0w AR A7t fiAEE AR
ool dA dgstHu A, YA EAsY HUele
LARAA AR AR THlse) QR vk
oflojza e} uigro] Al ek & W) &, W7 AdsAst *l
1 9 s Aete e AEsAl ddsteior shzd] tiyE
ZguIALe] e gt Ade| 2Estal Qe AAoltk
A ol BFEo] Q= 0110174 s SRR ollo]
Z 3ele] $AE FAse) A% A A HE b,
WZHe =49 ool o 7 Wi & 5 ) iR
of ¥riE 3l AT F 4 FAWE FHL 3k ok
TSt oo 2fle] A R -2 R FujAte 7.%74
ﬁioh A on, J3E AR ohE F2E JMo}ﬂ
AHAP}Y 818 & 10~20% 3 A %%&74
AETas BPsk= AAelct. & A4
A A& ] A= ool AEE FA
T der Addstel dad AWs vzl Ao) Haskn,
o|F flsto] rlo|a R HNEZHU AFHE 0|83 34, B
A, At 9 AXE Fshe A side] a7HTh

b %3 A o

loo

b

A
=

1

lojZl W7tds Astel I AA Z1AAR] ngat
Ao oPFdUE 5 5 ATk 1 F AR 18 4FY)
=%, 557] 8% AEsEel BY 9 ) B3]
hom, ] o) e ‘@“H el 37124, 28+ 1
I SN REHoR & otk 1 F g WA mes)

okl 21 ofloizl 1—01 W S Aelt). Wy
FRggo] 1531 Wuljegako] FojEo] HAUnE £
s9o) Atk 31‘% BriEAzo] Wolds A%
Aow HFUBg F9 Fiyo] dly= ZﬂE oh
(Lee et al, 1998). Moon £(2008)-2 <85S Aoz
1713 1= 1500 rpmT} 2000 rpm AT ol A] ‘/gﬂ}]—gﬂ\'—ﬂ: o
Stoll whE FuflEele] ksl o WEE 54 st

8
1500 rpmel ] Pl A 2 $EE ABD 5 Sl

J. of Biosystems Eng. Vol. 34, No. 6.

A58 AN bt gk

¥ AP SEATE YPOR AR5 1500 pm
Bl eloie] el 371 EUF Wakel whE Jojeial
o S} e WakE 37 B3] o) vl 1 3
7189 JHhE 19T 5 Y ARE AN sl £

Fasich
2. N= % H

. =

A EL ofjo]AL SONATA II(Hyundai motor Co., Korea)
2fel| A olQl oloj7dS o] &Ik Al of|oj7d
o= AluQl HFC-134aZ ARESIGITE AlY dldabese
259} AUEFEE dAsHA AT = e Q?ﬂ“@ 3x11x
3, LxWxH, m) o] $908<) S, JW)L3 %5 1/34)
Aol AAA75L A2 AABKITE 29 12 0110174 ek
2}19] 7} F-F 259 §H ) g7 AU EE 24
3171 st gRjojrt. 7 B LESHAS AT type),
Yelzkele] 14k A F74 FHAA(-760 mmHg~7
MPa, PSM B 0070KAAA, Sensor system technology Co.,
Ltd., Korea)E ©|- &35t} 3t A8A o] Adis s A
AU 2ok FEAM(0~90%RH, YHD-R-V, Autonics
Corp., Korea)& Ad=jslo} 43t 242k AAM 2 &9
2 do]E &33X|(System10K7, Daytronic Corp., USA)
2] IH)7F=(10A9-8C, Thermocouple conditioner card)2}
ASHIE(10A60-4, quad voltage conditioner card)el] 143}t
of 7}4zhe] HlolelE S35k ol SYFAENY 5
A%t "o]EE2 RS-232 BAS &3l AFE(Pentiumd
2.4 GHz, Windows XP)Z 43l sl=tiAze] AL e

= ek oflojzief W], 2E 2 Wy 2L A
C{j%— Wl =2 2= (MS-482, MS motor system Co. Litd.,
Korea)Z ©]-£-5}5c}

Computer

System10 K7
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Fig. 2 Measuring points of physical properties for the air con-
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Table 1 Representations of symbols used in Fig. 2

Symbols Representations

Tcomi | Temperature on the surface of compressor inlet pipe

Tcomo | Temperature on the surface of compressor outlet pipe

Tconi | Temperature on the surface of condenser inlet pipe

Tcono | Temperature on the surface of condenser outlet pipe

Treci Temperature on the surface of receiver inlet pipe

Treco | Temperature on the surface of surface outlet pipe

Tevai | Temperature on the surface of evaporator inlet pipe

Tevao | Temperature on the surface of evaporator outlet pipe

Tveni | Temperature of evaporator inlet vent air

Tveno | Temperature of evaporator outlet vent air

Tcooi | Temperature of condenser inlet cooling air

Tcooo | Temperature of condenser outlet cooling air

HP High pressure in refrigerant line

LP Low pressure in refrigerant line

Hum Relative humidity in ambient air
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Fig. 3 Temperature differences between on inlet and outlet pipe
surface of the compressor (Tcom), condenser (Tcon), receive dryer
(Trec) and evaporator (Teva) of the air conditioner on operating,
according to vacuum degree due to air injection into refrigerant
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