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An Experimental Study on Application of Hydrocarbon
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This research describes the application of hydrocarbon refrigerants for heat pump system which is
needed for fish farm. Tested refrigerants are HCFC-22 and hydrocarbon refrigerants(CARE 50 and
ASR-20). CARE 50 is mixture of R-290 and R-170, and ASR-20 is mixture of R-152a, R-290 and
other additives. Heat pump consist of shell and tube heat exchanger, scroll compressor, expansion
valve and accumulator. Manual expansion valve is used for testing of wide range evaporating
temperature. Hydrocarbon refrigerants show a good performance as an alternative for HCFC-22 in the
range of evaporating temperature from -6°C to 6C.
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—— Ref. Press. Signal
—-— Ref. Temp. Signal

———————— Water Temp. Signal 88888°
No. Item No. Item
1 |Comp.(ZR61K3) 5 |Evap.(Shell&Tube)
2 |Cond.(Shell&Tube)| 6 |Accumulator
3 |Sight Glass 7 | DAQ
4 |Expansion V/V 8 |Notebook PC

(b) Schematic diagram

Fig. 1 Photograph and schematic diagram

of experimental apparatus
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Table 1 Thermodynamic properties of tested

refrigerants
Refri. | oo | R407C |Care 50| ASR-20
Item
Mol. weight | 865 95.2 | 43.25 56.5
Boiling temp. [-40.8°C| -44C | -49C | -34.9TC
Toxcity None | None | None None
Ignition temp.| None | None | NIL 710C
Thermal | L | 0.097 | 0115 | 0.09 0.109
cond. | v | 0010 | 0012 | 002 | 0015
ODP 0.05 0 0 0
GWP 1500 | 1530 ~3 58
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