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Study on Cooling Performance Characteristics of Air Conditioning
System Using R744 for a Passenger Vehicle
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Abstract The objective of this study is to investigate cooling performance characteristics of mobile air
conditioning system using R744 as an alternative of R-134a. In order to analyze the cooling performance
characteristics of the air conditioning system using R744 for a passenger vehicle, the developed air conditioning
system using R744 was applied in a real passenger vehicle and tested under various operating conditions with
the variation of gas-cooler inlet air conditions, evaporator inlet air temperatures and compressor speeds. As a
result, cooling capacity and coefficient of performance (COP) of the tested air conditioning system decreased
with the rise of the inlet air temperature of the gas cooler but increased with the rise of the inlet air
temperature of the evaporator. In addition, cooling capacity and coefficient of performance (COP) increased by
42.2 % with the rise of the compressor speed from 900 rev/min to 1800 rev/min, but it decreased by 55.4%.

Key Words : Air Conditioning, Compressor, COP (Coefficient of Performance), R744 (CO2)
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a Z7] (air)
c : W (cooling)
comp : 9F=7] (compressor)
evap : 27| (evaporator)
gas : 7FAZ] (gas cooler)
in : Y (inlet)
out : &9 (outlet)
p : FE (pressure)
ref : Yuj
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Components : Specifications - i otz e BT +0.1%2] P3H ¢HAS AML35lgch
Capacity (kW) | 5.0 at 7m°/min, 27C E 2% 1w oo Gantner®| Data loggerS o]88Fo] 424
Evaporator . 3 W 231 x H 195 _ . _
Core size (mm’) <D 38 stglom Labview® 8 LRI olA AAZtoR o
Capacity (kW) | 7.5 at 4mfs, 35C UEg Helrh £ dpold s BE e Wi
1 q =
e COlTore size (mmy| W 243 x 1430 2do] HAEE sOR FASAT
Capacity (kW) 0.5 ~1.5
Int 1 HXR o A
friema Type Co-axial [® 2] 49 =4
Reciprocating type [Table 2] Test conditions
Type Extfzmal variable Components Conditions
Compressor displacement
Displacement 0-33 Compressor speed (RPM) 900, 1800
(cc/rev) Vgasin (m/s) 2, 4
. Type Manually electronic Tasin (C) 27, 35, 42
Expansion valve control
Flow rate (kg/h) 0-250 Rhewp (%) 50
Pressure (mPr) Max. 12.5 at 90C Tevap (C) 27, 35, 42
Accumulator 3
Volume (cc) 550 Qevap (m”/min) 4.17, 7.50
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[Table 3] Test equipments and uncertainty of the
experimental parameters

Items Accuracy
Thermocouples (T-type) + 0.1 °C
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