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A Study on Expansion Device Control for Automotive Air Conditioners

Mitsuhiro FUKUTA, Tadashi YANAGISAWA and Takashi SHIMIZU

Recently, expansion devices which are operated by electronic modules, so-called electronic
expansion devices, are used for room air conditioners for the purpose of comfort and stability of air
conditioning cycles, and they improve the control of an automotive air conditioner. This study
examines characteristics of a conventional thermal expansion valve and a new electronic expansion
valve, and investigates the performance of the air conditioning cycle by using a simple numerical
simulation of the automotive air conditioner. By control of the thermal expansion valve, the dis-
charge temperature increases with increasing rotational speed of the compressor. But the use of the
electronic expansion valve depresses the rising of the discharge temperature and increases the

coefficient of performance.

Key Words: Air Conditioner, Coefficient of Performance, Refrigeration, Simulation, Automotive
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Items Specifications
Refrigerant R12
Colpr?ssor 100 ca®/rev
Suction Volume
Heat Exchanger Air Cooled Cross Flow
Condenser Evaporator
Internal Volume 1.0x10°% w?® | 0.8x10°° w?
Refrigerant Side 2 >
Heat Transfer Area 0.5 0.4 w
Mr Side 4.5 »? 4.0 o
Heat Transfer Area
Suction Line Length 1.5 =
Suction %1ne 0.01 m
Inner Diameter
Air Temperature 3% C

# 2 BMEERHENRICE T 2 EROME

Region C C,
Condenser Superheated 52.8 0.8
Subcooled 844.8 0.8

Evaporator Superheated 40.0 0.8
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