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Optimum Design Scheme of Receiver Dryer in an Automotive
Air-Conditioning System using HFC-134a Refrigerant
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ABSTRACT

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 chang-
es in characteristics. Optimum design scheme for receiver dryer in an automotive air-conditioning
system 1s described with emphases upon the volume of desiccant and container. The volume of the

container, that is manufactured based on the study, is reduced down to one half of the existing re-
ceiver dryers.
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Fig.2 Components of the test bench

Table 1 Specification of the compressor
and driving gear

ITEM SPECIFICATION
Compressor Wobhble Typ : FX-15
Motor 3¢, 3400RPM ; 7.5KW

Power Supplier 0~20V, 0~30A

Inverter MCK-0754A, 7.5KW, 10~60Hz
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Table 2 Specification of the data sam-
pling and acquisition system

ITEM SPECIFICATION
Input : 8 VDC, Output : 1~6 VDC
Pressure . . .
High Side : 0~500 Psig
Transducer ) )
Low Side : 0~100 Psig
Thermocouple #35, K-Type Thermocouple
High Side ; 0~
Tachometer gl 1.de 0~20000 rpm
Low Side : 0~2000 rpm
Flowmeter 0~200 ¢ /hr(water)
100 k .
A/D Board : saml?le/sec
8 Ch.(Diff.), Gain 1 1, 2, 3, 8
Multiplexer 8 C_:h' Indiv.
Gain 12500
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- Lubricant(g)
100 | 150 | 200 | 250 | 300
600 | 2786 | 3636 | 4486 | 5336 | 6186
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900 | 3228 | 4078 | 4928 | 5778 | 6628
950 | 3302 | 4152 | 5002 | 5852 | 6702
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Table 4 Charging quantity of XH-9 desic-
cant in a system

— Lubricant(g)

! 100 | 150 | 200 [ 250 | 300
E 600 | 17.4 | 22.7 | 28.0 | 334 | 38.7
f| 650 | 17.9 | 232 | 285 | 33.9 | 39.2
117700 [ 183 | 23.6 [ 29.0 | 34.3 | 39.6
g| 750 | 188 | 24.1 | 29.4 | 347 | 40.0
°[7800 | 193 | 246 | 29.9 | 85.2 | 405
al 50 [ 19.7 | 25.0 | 30.3 [ 35.7 | 41.0
T 900 | 202 | 255 | 30.8 | 36.1 | 414
(8) 950 | 20.6 | 26.0 | 31.3 | 36.6 | 41.9
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Fig.3 Receiver dryer used for the tests

Table 5 Operation conditions used for the

tests
Expansion valve|Compressor RPM|Condenser Exit
Opening (mm) (rpm) Temp.(C)
0.4 1000 30
0.8 1600 34
1.2 2400 38
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