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Abstract

The goal of this paper is to measure and comp'are the performance of solar heat pump

for school classroom heating. To accomplish the goal, solar heat pump with alumium roll

bond type evaporator and indoor heat exchanger(condenser) was built and fully instrumented

with thermocouples and pressure transducers etc. The test results showed that the COP and
capacity of R-134a(CF;CH,F) were higher than those of R-12(CF,Cl,). The solar heat pump

system for room heating was designed to show the best efficiency that the room temperature

make 18~20C and 23~257 in Seoul during November, December, and January.
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Table 1 Thermophysical properties of CFsCHF & CHCIF>

R-22 R-134a
Molecular weight(kg /kmol) 86.48 102.03
Critical Temperature(K) 369.15 374.21
Critical Pressure(Mpa) 4.974 4.056
Critical Density{kg /m?3) 525 515
Normal Boilling Temperature(K) 232.4 247.0
Density @ 101.3kPa(kg /m?3)
Satuated liquid 1409.1 1374.3
Satuated vapor 4.705 5.259

Dynamic viscosity(sPa - s)
Saturated liquid

Saturated vapor

210.1(@273.2K)
11.96(@273.6K)

278.5(@271.26K)
10.94( @273.15K)
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1. Evaporator(1) 8. Liquid Receiver

2. Capillary Tube 9. Filter Drier

3. Solar Panel 10. Solenoid Valve

4. Accumulator 11. Sight Glass

5. Compressor 12. Stop Valve

6. O1l Separator 13. Thermostatic Expansion Valve
7. Indoor Heat Exchanger 14. Temperature Sensor
(condenser)

15. Pressure Transducer

Fig. 2 A schematic diagram of solar heat pump apparatus for the school classroom heating.
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different thermostatic expansion valve capacity
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Table 2 The data of 6 points temperature, pressure(high & low), electric current and electric

power consumption according to measured time in model system for room heating.

Pressure
Time | Temperature(C) (kgf /cm?) E.P.C.
(min) Indoor Out Condenser |Capillary |Solar Panel ——— (kWh)
door Inlet Inlet Outlet |Inlet g ow

0 17.5 10.1 19.6 24.2 28.4 27.2 7 7 0
2.5 26.8 7.1 44.2 24.5 27.9 11.3 13.0 1.2
3.9 27.9 0.8 46.4 24.9 27.3 7.3 12.5 1.1
4.5 28.2 6.7 47.5 25.1 26.9 5.6 12.0 1.1 0.05
Outdoor room temperature: 28+1%C, 3l 2@ T A FU= Qs AFASE £
Indoor room temperature: 7+1C 2 3t
Capillary Tube length: 9lcm =79 A5 A= CF,Cl, 38 AlAE

CF CH FE A}%o}@l CF Cl, 9} ARG A5
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The performance of solar heat pump with non-freon
refrigerant CF;CH,F(R-134a) for school classroom heating | I |.

Kyung Ho Sun - Hyun Chai Jung - Ki Sun Kim*

Institute for Solar Energy, Kyung Hee University
* Dept. of Chemical & FEnvirommental Engineering, Daebul University

Abstract

The goal of this paper is to measure and compare the performance of solar heat pump
for school classroom heating. To accomplish the goal, solar heat pump with alumium roll
bond type evaporator and indoor heat exchanger(condenser) was built and fully instrumented
with thermocouples and pressure transducers etc. The test results showed that the COP and
capacity of R-134a(CF;CH,F) were higher than those of R-12(CF,Cl,). The solar heat pump
system for room heating was designed to show the best efficiency that the room temperature

make 18~20°C and 23~257 in Seoul during November, December, and January.
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