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This study was conducted to figure out the diagnosis basis of cooling performance depending on water amount in the
refrigerant of air conditioner, which can be estimated by the temperatures and pressures along the refrigerant circulation
line. A car air conditioner of SONATA III (Hyundai motor Co., Korea) was tested at maximum cooling condition at the
engine speed of 1500 rpm in the room controlled at 33~35C air temperature and 55~57% relative humidity conditionally.
Measured variables were temperature differences between inlet and outlet pipe surfaces of the compressor, condenser,
receive drier and evaporator; and high pressure and low pressure in the refrigerant circulation line; and temperature
difference between inlet and outlet air of the cooling vent of evaporator.

In this study, changes of the water amount in the refrigerant were correlated to the temperatures and pressure changes
and also water amount caused poor cooling performance. As water amount increased in the refrigerant in the air conditioner,
the performance of the cooling or the heat transfer became worse. Temporal variations of the surface temperature of the
evaporator outlet pipe and the low-side pressure showed various patterns that could estimate the water amount. When the
water amount caused bad cooling performance, the patterns of the temperature of the evaporator outlet pipe indicated
irregular fluctuation greater than 5°C. When the diagnosis system is using just external sensors of the low-side pressure
and the temperatures of inlet and outlet air of cooling vent of the evaporator, the precise pattern of bad cooling performance
caused by excess water amount in the cooling line was irregular pressure fluctuation, 25 kPa under 120 kPa, and
temperature, 12°C and less.

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

9 2% o il
FSEIRRESEE | 74011;} %UHE]—OL/] PASCS
$%7), PAmseole] W Fur)9 9l
lem DHo];(] 279 Jufjlel vpo]x Wy} $=7)9)

k-
7MIES] $F7] Ak 27 AR oR SIick ekl 9
o)z 4”4011 23 LEANE AP o= s gy

9% A& Agal] 3l © ek Wlekle] ngk

.1/]— XﬂO]’A %E—ﬁ]%;ﬁ% oL_7,-_7] ;ﬂ_—c;);g] j_!XiO]— 7<—174 Hﬂ]ﬂoﬂ o}

A Aso] 274 & 1% 20 Lpehd o

AN A ZF A @ 6} _ﬂ.aﬂ@- w0k ul AMG T
Itk

S8/ 712E vEhd Zlo



Table 1 Symbols used in Fig. 2

J. of Biosystems Eng. Vol. 36, No. 5.

Symbols Representations
Tcomi Temperature of compressor inlet pipe surface
Tcomo Temperature of compressor outlet pipe surface
Tconi Temperature of condenser inlet pipe surface
Tcono Temperature of condenser outlet pipe surface
Treci Temperature of receiver inlet pipe surface
Treco Temperature of surface outlet pipe surface
Tevai Temperature of evaporator inlet pipe surface
Tevao Temperature of evaporator outlet pipe surface
Tveni Temperature of evaporator inlet air
Tveno Temperature of evaporator outlet air
Tcooi Temperature of condenser inlet air
Tcooo Temperature of condenser outlet air
HP High pressure in circulation line
LP Low pressure in circulation line
Hum Relative humidity in ambient air

e Tveni ) Evaporator

Fig. 2 Measuring points of temperature, pressure and relative humidity
for car air conditioner.
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Fig. 3 Mean temperature difference between inlet and outlet pipe
surfaces of the compressor (Tcom), condenser (Tcon), receive drier
(Trec) and evaporator (Teva) of the air conditioner during operation
according to the water amount injected into refrigerant circulation
line initially being vacuum prior to the charge of refrigerant.
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