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Abstract

The goal of this paper is to measure and compare the performance of solar heat pump for
refrigerants. To accomplish the goal, solar heat pump with aluminum roll bond type
evaporator and indoor heat exchanger(condenser) was built. The test results showed that
the COP and heating capacity of HFC-32/125/134a(23/25/52 wt%, CHoFs/ CFsCHFz/
CFsCHoF) were higher than those of HCFC-22(CHCIF2). A study proved that best
conditions to use heating system that is about 40m* and 80m’. The COP range of the whole
system was from 4 to 6 according to the solar collector’'s area variation. Hydrochlo-
rofluorocarbon HCFC-22(CHCIF2) is included in the compound to be controlled.
HFC-32/125/134a(23/25/52 wt%, CHsF2/CFsCHF,/ CFsCHoF) is the most suitable
replacement HCFC-22(CHCIF2) in solar heat pump application. The solar heat pump

system was designed to show the best efficiency that the room temperature make 18~20T
and 23~25T in Seoul during the fall season.
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1. Evaporator(1) 2. Capillary tube
3. Solar Panel [Evaporator(2)) 4. Accumulator
5. Compressor 6. Oil separator
7. Indoor heat exchanger(Indoor condenser)

8. Liquid receiver 9. Filter drier
10. Solenoid 11. Sight glass
12. Stop valve 13. Thermostatic expansion valve

14 Temperature sensor  15. Pressure transducer

38l 1. A schematic diagram of the solar heat pump
apparatus.
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Photograph 1. Photograph of the solar
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Photograph 2. Photograph of roll-hond

evaporator solar panel.
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E 1. Performance characteristics according to

weather condition
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I 2. The data of 6 point temperature, pressure, electric current and electric power consumption according to
measured time in mode! system
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. In Out Condenser | Capillary solar parel .
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door door [nlet Inlet Outlet Inlet
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# 3. Chemical formular and thermodynamic properties of HCFC-22, HFC-32/125/134a

Properties HCFC-22 HFC-32

Properties HFC-125 | HFC-134a

Chemical Formula CHCLF? CHoFo

Chemical Formula CFsCHFy | CKsCHoF

Molecular Weight (kg/ka) 86.480 52.024

Molecular Weight (kg/kedl) 12.020 102.030

Critical Temperature (K) 369.15 351.56

Critical Temperature(K) 339.4 374.21

Critical Pressure(MPa) 4.974 5.830 Critical Pressure(MPa) 3.631 4.056
Critical Density(ky/m’) 525 430 Critical Density(ky/m’) 572 515
Density @ 101.3kPa (kg/m’) Density @ 101.3kPa (kg/m’)
Saturated liquid 1409.1 1202.1 Saturated liguid 1514.1 1574.3
Saturated vapor 4.705 2.976 Saturated vapor 6.777 5.259
Dynamic Viscosity Dynamic Viscosity
210.1 156.6 190.8 278.5

Saturated ligquid

(@273.2K) | (@273.2K)

Saturated liquid (@279.15K) | (@271 .96K)

11.96 11.412

12.399 10.94

Saturated vapor (@273 6K) | (@273 5K) Saturated vapor (@273 48) | (@273.15K)
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