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Attachment of the Air Heat Exchanger for COP Improvement
in the Heat Pump
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ABSTRACT

Performance of the heat pump with attaching an air heat exchanger was investigated in the heating
condition when the air heat exchanger was worked in the ambient air temperature of -5 to 11T and air flow
rate of 542 to 747 m’h.

Performance tests for heating condition were conducted in an experimental room equipped with heat pump.
The performance tests were performed in a ambient temperature of -4~117C, and room temperature of 4~22
C respectively. Measured data(temperature, capacity of heat transfer and consumption of electronic power)
were analyzed to the efficiency of HEEVA(Heat Exchanger for the Evaporator), overall heat transfer
coefficient and COP of heat pump.

The results of inlet temperature for evaporator increased that the temperature was 2~6°C, and inlet
temperature for condenser decreased that the temperature was 3~87C.

The results of comparing efficiency of HEEVA for the ratic of heat exchange between hot air and cold air
showed that efficiency were considered to 91% because of the ratio of 83 ~98%.

The results of comparing of COP for the heat pump increased that improvement COP was approximately
0.3~0.5 than HEEVA had not been operated.

Keywords : Heat exchanger, Heat pump, COP.
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Table 1 Specifications of the air to air heat
pump system

Item Specification
Compressor | Reciprocating(3PS)
Cross-flow  staggered tube heat
Condenser | @ changer finned with both fuids
unmixed
Expansion TEV(thermostatic expansion valve)
valve
Cross-flow  staggered tube heat
Evaporator | exchanger finned with both fluids
unmixed
AVACTHE Automatic variable area capillary
type heat exchanger
Refrigerant | Ry(CHCLF))
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Fig. 1 Schematic diagram of HEEVA.

Table 2 Specification of HEEVA

Material Copper
Heat exchanger size (mm) | 200X 1900 X 360
Number of tubes (ea) 8§x13
Tube diameter {mm) 20

Tube thickness {mm) 1
Longitudinal tube pitch (mm) 25
Transverse tube pitch (mm) 25
Transverse plane (mm) ) 5
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Fig. 2 Block diagram of the heat pump.
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Fig. 3 The outlet temperature variation of
cold air from the HEEVA in the
ambient temperature at heating.
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Fig. 4 The outlet temperature variation of
hot air from the HEEVA in the
room temperature at heating.
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Fig. 5 Transferred heat, actual supplied
heat amount and heat transfer
efficiency with the air heat.
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Fig. 6 Comparison between theoretical and
experimental overall heat transfer
coefficient in the room temperature.
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ent air temperature.
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Fig. 8 Outlet air temperature variation in
the condenser in the ambient tem-
perature at heating.
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