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Expansion Valves Characteristics for Development of Control System
on Air Conditioning and Refrigeration Systems

AME - FH e - 2

< [ —

J. D. Kim, J. E. Jang and J. |. Yoon

Key Words : Refrigeration System(*§% % %)), Electronic Expansion Valve(X x4 s B) Capillary
Tube(Z M &), Superheat(#}¥ %) Thermostatic Expansion Valve(%4 #a4wn)
Coefficient of Performance(”d 5 4*)

Abstract . Performance characteristics of a refrigeration systems with various expansion valves and
superheat changes were investigated experimentally. Experimental data have been taken utilizing three
different devices; a thermostatic expansion valve, a linear type electronic expansion valve and a
solenoid type electronic expansion valve, The data taken from the three types of expansion valves were
discussed with the temperature distribution of each zone in the evaporator and the superheat changes
of the evaporator outlet. In each zone temperature distribution fluctuated larger with the thermostatic
expansion valve than with the electronic expansion valves. The optimum superheat ranged from 5C to
15C, and the superheat with the thermostatic expansion valve showed hunting phenomenon, which
affected the evaporating and condensing temperature.
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1. Compressar 10. Sight glass
2. Condensing receiver 11. Inverter
3. Linear type electronic expansion valve 12 Refrigerant flow meter

4 Solenoid type electronic expansion valve 13 Superheat controller

5. Thermostatic expansion valve 14 Filter

6. Evaporator 15 Dryer

7. Codling tower 16. Heat exchanger
8. Controt box 17. Motor

9. Water pump 18 Power supply

Fig. 1 Schematic diagram of apparatus
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Table 1 General characteristics of the electronic
expansion valve

Items Features
Drive method Linear solenoid
Drive signal Duty control
Stroke Long
Full open - full shut time 20sec
Power voltage DC12V
Refrigerants flow direction Reversible
Dynamic response Excellent
Opening area control ?;;:Czontﬁ)?lea

Opening area memory Not occupied

Input power (to maintain the

X No need
opening area)

Abruptance of the opening
area

No

Table 2 The number of sensors and the distance
between them in the evaporator

Sensor Unit Sensor Total
No. Length(m) No. Length(m)
S1~S2 216 S1~S2 216
S2~83 18.9 S1~S3 405
S3~54 216 S1~%4 62.1
S4~55 8.1 S1~S5 70.2
S5~56 2.9 S1~S6 72.9
S6~S7 27 S1~S7 81
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Fig. 2 Sensor position in the evaporator
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4 Evaporating temperature distribution
in each zone by the linear type
electronic expansion valve
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5 Evaporating temperature distribution in
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