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Study on the Performance Characteristics of the Roof Mounted
Electrical Air Conditioning System Using Inverter Scroll
Compressor
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Abstract  The objective of this study is to investigate the cooling performance of the roof mounted
air-conditioning system using electric driven scroll compressor for zero emission vehicles. This air conditioner
with air source was used R-134a as a refrigerant and tested under various operating conditions such as
refrigerant charge amount and indoor temperature, and compressor frequencies. Experimental results revealed that
at all tested compressor frequencies, heat transfer rate of the evaporator increased and the cooling COP
increased with the indoor temperature. In addition, the heat transfer rate of the evaporator was over 25.0kW
sufficient for the cooling loads of an electric bus.
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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

Compressor
(1, displacement rate)

Scroll type
(0.1453 mYs)

Fin-tube

Condenser (1.0) heat exchanger

Condenser fans (5.0) 280 V/ 50 A

Fin-tube

Evaporator (2.0) heat exchanger

Evaporator fans (8.0) 28.0 V/ 12.0 A

Thermostatic ~ expansion

Expansion devices (2.0) valve (TXV)

Accumulator (1.0) 0.015 m’

Receiver tank (1.0) 0.010 m’
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[Fig. 2] Schematic of roof mounted air conditioning

system
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[Table 2] Test conditions

Components Conditions
Outdoor air temperature (°C) 31.0/ 35.0
Indoor air temperature (°C) 2372(())// 3;15?)/
Air flow rate & pressure drop for Max 35.0/
condenser fan (m3/min, mmAq) Max 27.0
Air flow rate & pressure drop for Max 30.0/
evaporator fan (m*/min, mmAq) Max 29.0
Compressor frequency 505'(;(.3?5222)6)/

Refrigerant R-134a

Working fluid Air
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[Fig. 3] Pressure and enthalpy diagram
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[Fig. 4] Heat transfer performance with the compressor
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[Fig. 5] Heat transfer performance with the indoor
temperature
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[Table 3] Test results of the inverter driver with the
compressor frequency

Hz_comp W_inv W_comp( n_inv R_comp(-)
(Hz) kW) kW) (%) -
55 13.12 12.95 98.70 6.33
60 14.21 14.12 99.36 6.55
65 16.17 15.74 97.34 7.39
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[Table 4] Test results of the inverter driver with the
indoor temperature

T_ind W_inv W_comp( n_inv R_comp
0 (kW) kW) (%) )
27 16.17 15.74 97.35 7.39
32 16.84 16.37 97.25 7.16
35 17.58 16.94 96.35 7.01
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