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Performance Characteristics of the Electrical Air Conditioning
System for the Zero Emission Passenger Vehicle
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Abstract The objective of this study is to investigate the cooling performances of the electrical air-conditioning
system using electric driven scroll compressor for zero emission passenger vehicles. This air conditioner with air
source was used R-134a as a refrigerant and installed in a real zero emission passenger vehicle for tests under
various driving conditions. The cooling performance of the electrical air conditioner was affected by driving
velocities and conditions of the tested vehicle. The condensing rate of the condenser during driving is better
than that of the idle condition. The average cool down temperature in the cabin room decreased on average
5.2°C with the increase of the outdoor temperature from 20.0°C to 30.0°C. In addition, the cooling performances
were sufficient for cooling loads of the tested passenger car under tested conditions.
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M exp : WAALX] (expansion device)
suc : (suction)
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COP : A% (coefficient of performance)
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comp : 37| (compressor)
dis : EZ (discharge)
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[Fig. 1] Schematic diagram of the experimental setup
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[Table 1] Specifications of the tested system

Components Specifications

Stack capacity of the fuel

100
cell vehicle (kW)

Compressor Electric-driven & Scroll type
Condenser Fin-tube heat exchanger
Evaporator Fin-tube heat exchanger

[E 3] AZ4H 9 234
[Table 3] Test equipments and uncertainty of the
experimental parameters

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

Pressure gage (PI3H) static accuracy

E. Gate IP (V3)
(2.93W @ 12.06 V)

Data logger (Gantner)

Thermostatic expansion

Expansion device valve (TXV)

Refrigerant R-134a
Working fluid Air
[® 2] 4F =4
[Table 2] Test conditions
Mode Conditions
Air Outdoor 20.0/30.0
temperature (°C) Indoor 40.0
Cabin room Air flow rate Maximum
2 o0 Mode Recirculation
Driving mode ng}}way 100.0
i City 50.0
(km/h) Idle 0.0
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[Fig. 2] Decrease of the driving distance of the tested car
with PTC heater and air conditioning system
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[Fig. 3] Performances of the air conditioning system
during idle driving conditions (0.0 km/h)
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[Fig. 4] Performances of the air conditioning system
during highway driving conditions (100.0 km/h)
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[Fig. 5] Performances of the air conditioning system
during city driving conditions (50.0 kmj/h)
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