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A Study on the Characteristics of Heating Performance of
High-Performance Heat Pump with VI cycle using
Re-Heater
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Abstract: In this study, the characteristics of heating performance of a high-performance air-cooled heat
pump with vapor-injection(VI) cycle using re-heater was investigated experimentally. Devices used in the
experiment is consist of a VI compressor, condenser, oil separator, refrigerant (economizer outlet
refrigerant) re-heater, economizer, evaporator. And R410A was used as a working fluid. The experiment
was conducted with two cycles(cycles A and B) for investigating heating performance. In case of cycle B,
heat exchange was conducted by re-heater between outlet refrigerant of compressor and suction refrigerant
of the VI system(Fig.1, re-heater). But the re-heater was not used in case of cycle A. As a result of this
experiment, discharge temperature of refrigerator in compressor was shown higher value, when the cycle B
was conducted, because of the heat exchange between suction refrigerant of VI cycle and outlet refrigerant
of compressor in the re-heater than cycle A that was not use re-heater. it means that liquid hammer and
the decrement of heating performance can be decreased by using re-heater. Also, Heating coefficient of
performance(COPh) was shown about 2.98 in Cycle B which was 4% higher than Cycle A and from
these results, It was confirmed that the improvement of the heating performance of heat pump with VI

cycle can be achieved by applying re-heater.

Key Words : Vapor-injection(VI) cycle, High performance heat pump system, Heating coefficient of

performance
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VI : Vapour injection h : Enthalpy [kJ/kg]
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P : Pressure [kg/m?]
G : Volumetric flow rate [m’/h]
C . Specific heat [kJ/kgC]
q : Heat quantity per unit mass[kJ/kg]
T . Temperature [C]
x : Quality [kg/kg]
Ay : Compression work [kJ/kg]
P, : Power consumption of compressor [kW]
=1 PN
p : Density [kg/m’]
SHEA
e : Evaporator
c : Condenser
h : Heating
w : Water
i : Inlet
0 : Outlet
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Table 1 Specification of experimental apparatus

Components Type Specifications
Power 30 380V 60Hz

Compressor Volume Scroll, 3.5HP
Suction $22.22
Discharge | $12.7

Evaporator Fan Form I10W 6P
Power 1® 220V 60Hz

Flux rate (water) | /min 58.8

Heating water . ®600x1200H, 0.23
Size

tank volume Ton

Outdoor Temp. | C 4T
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Table 2 Experimental methods and classification
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