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Heat Pump Chiller Using Hydro Carbon as Refrigerant
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A heat pump chiller using propane as refrigerant applicable to the ice thermal storage
system is introduced. HCFCs used as refrigerant have some ODP, and HCFCs and HFCs
have high GWP, but HCs such as propane have very low GWP.

The propane refrigerant is promising as the alternative refrigerant of HCFCs and HFCs
because of the thermodynamic properties. However, the problem of propane is flammability.
We have adopted continuous dilution with an air heat exchanger fan for common use as the
security measure if propane leak from the heat pump chiller. It is found that the propane
heat pump chiller has higher COP than the R407C heat pump chiller in ice thermal storage

operation.
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Tablel Properties of Refrigerant

Unit R22 | R407C | Propane

Refrigerant Type = R22 RATC | R290
CH,F, *

Composition = CHCIF, |CHF,CFy+|  CiHs
CH,FCF,

Molecular Weight - 86,469 | 66.204 | 44.097

Boiling Temp, C, at latm -4082 | 4357 | 421
Saturated Vapor Pressure| ~ MPa, at 25C 1,044 1019 | 0.9518
Critical Temp. P 96,15 | 8654 96.8
Ignition Temp. T/ASTM = - 43
Burning Range Vol% = - 24~0.5
Toxicity AELTLV) ppm 1000 1000 1000
Vapor Density k ml‘ at 257, latm| 3.587 3.582 1,832

Saturated Liquid Density | ke/m3, at 25T 11910 | 11380 | 4925
ODp {.055 0 ]
GWP 1700 1500 3
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Fig.1 Continuous Dilution

Fig.2 R407C and Propane Heat Pump Chiller
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Table? Specifications of R407C and Propane
Heat Pump Chiller

R407C |  Propane
External Size 800W x 1700L x 2350H
Compressor Type Hermetic Scrolll Sﬁ?m;?;cma-r::;
Compressor Normal Power| 7.5HP/5.63kW | 5.5HP/4.0kW
Fan Normal Power 0.2 kW
Water Heat Exchanger Copper Multi Pipe
Air Heat Exchanger Plate Fin

Table3 Capacity and COP of Heat Pump Chiller
in Ice Thermal Storage Operation

Refrigerant] Capacity[kW]| COP_|Condition
Cool Brain Outlet—5°C
R407C 15.1 22 Ambient:25°C
Cool Brain Outlet—5°C
Propane 16.3 3.0 Ambient:25°C
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