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ABSTRACT: For successful design of component, performances of one-tank plate type evap-
orator, gas-liquid separation type condenser, swash plate type compressor and thermostatic
expansion valve for automotive air conditioner are investigated experimentally. Heat transfer
characteristics in the evaporator are examined by means of air temperature, relative humidity,
air volume flow, outlet refrigerant pressure and superheat, and heat transfer characteristics in
the condenser are examined by means of air temperature, air velocity and inlet refrigerant
pressure. Pressure drops for both evaporator and condenser are measured and empirical cor-
relations are derived. Volumetric efficiencies and isentropic efficiencies for two types of com-
pressors with different capacity are measured and compared. Thermostatic expansion valve is
tested to investigate the pressure variation according to temperature changes.

Key words: Automotive air conditioner(2+&x}-& o) ol#), Evaporator(Z%7]), Condenser($=
71), Compressor{% % 71), Expansion valve(333 8 8), Heat transfer(d 38 9g), Pres-
sure drop(¢3 73
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Table 1 Test conditions for evaporator

Evaporator
Air inlet temperature (C) 25, 27,30
Air inlet relative humidity (%) 50, 60, 70
Air flow volume (m®/h) 300, 420, 500
Ref. inlet pressure (kPa) 1621
Ref. outlet pressure (kPa) 278, 297, 317,356
Superheated temperature (C) 5,10
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Fig. 4 Variation of pressure drop with Rey-
nolds number for evaporator.
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Fig. 5 Variation of heat transfer coefficient
with air volume flow for evaporator
( T,=25T, Rh=50%).
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Table 2 Test conditions for condenser

Condenser

Air inlet temperature (C) 30, 37
Air inlet velocity (m/s) 2,3,4,5
Ref. inlet pressure (kPa) 1474, 1739, 1867
Superheated temperature (C) 25.0
Subcooled temperature (C) 5.0
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Fig. 11 Variation of pressure drop with Rey-
nolds number for condenser.
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Table 3 Test conditions for compressor

Suction pressure (kPa) 201, 244, 294, 397
Discharge pressure (kPa) 1317, 1680, 2112, 2631
Revolution speed (rpm) 800, 1800, 3000, 4000
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revolution speed for compressor.
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Fig. 15 Condensing capacity and pressure drop
with refrigerant flow pass ( V,=5m/s,

T,=37C).
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Table 3 Test conditions for compressor

Suction pressure (kPa) 201, 244, 294, 397
Discharge pressure (kPa) 1317, 1680, 2112, 2631

Revolution speed (rpm) 800, 1800, 3000, 4000
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Fig. 16 Variation of volumetric efficient with
revolution speed for compressor.
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Fig. 17 Variation of isentropic efficient with
revolution speed for compressor.
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Fig. 18 Variation of pressure with temperature
for thermostatic expansion valve.
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