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A Design of the Block Type Expansion Valve in Automotive Air
Conditioning System using HFC-134a
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ABSTRACT : This study was performed to design the optimal block type expansion valve through analyzing the
characteristics of the block type expansion valve in automotive air conditioning system using HFC-134a. Because an
alternative refrigerant (HFC-134a) is being used instead of CFC-12 for automotive air conditioning system, newly
designed air conditioning components are necessary due to changes in characteristics. The performance tests were
accomplished through the test bench, that is manufactured based on the study. And then it was carried out to measure
the variation of temperature and pressure at each part of the air conditioning system according to the compressor speed.

Key words : HFC-134a(21J 1), Air conditioning system(3-3=A] 2= 8l), Expansion valve(3) % ), Block type
expansion valve(E-22] 3§ 4w 1)
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Table 1 Specification of the test bench

Item Specification
Compressor Wobble Type : FX-15
Motor 39, 3400rpm : 7.5kW
Power 0~20V,0~30V
supplier
Inverter MCK-075 A, 7.5kW, 10 ~60Hz
Condenser Parallel flow type : J-1 M/C
Evaporator Drawn cup type : AXZ-10

Table 2 Specification of the data sampling and acquisition

system
Item Specification
setra # series 208
Pressure input : 8DC, output : 1 ~6DC
transducer range high side : 0~3500kPa
low side : 0 ~700kPa
Thermocouple 35, K-Type
Tachometer Yokokawa #3632
range : 0 ~20,000 rpm
Flowmeter Flowcell
range : 0~200 ¢ /hr (water)
Keithley DAS1602
A/D board 100k sample/sec, 8 Ch
Multiplexer Keithley EXP-GP, 8 Ch
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Table 3 Specification of orifice experiment

Item Specification
Pump Max. pressure 6000kPa
Pressure Max. water pressure 3000kPa
regulator
Pressure High side : 0~2500kPa

gage Low side : 0~ 500kPa
Primary exp: Flowcell, 0.45~2.4m3/h

Flow meter Main exp : Floweell, 160 ~8001/h
Pressure Setra, 0— 1400kPa

transducer
TX.V. Product of acryl resinx5

Product of acryl resinx1
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Fig. 2 Block type expansion valve
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Fig. 4 Comparisons of evaporator air-out temperature
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