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Performance Analysis of an Earth Coupled Heat Pump
System Operated by an Engine(1I)
Performance Analysis of a Vapour Compression type Compact

Heat Pump
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ABSTRACT

In this study, the coefficient of performance of a vapour compression heat pump system was analyzed for the
evalution of the heat pump performance. A water-to-air heat pump was assembled and tested by changing the level
of the compressor driving speed and the air mass flow rate during air heating process. The coefficient of

performance for air heating was 2.6~3.8 and that for water cooling was 1.0~ 1.4. The coefficient of performance

was not depending on the levels of the compressor driving speed or levels of the air mass flow rate, but on the
temperature of the air and water. The coefficient of performance for air heating increased by about 0.2 with the

water temperature increasing by 1TC.
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Fig. 1 Block diagram of heat pump system for experiments.
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Photo 1 Heat pump system for experiments.

Table 1 Specifications of the compressor

Wobble plate

T

e (Variable displacement)
Ni f

umber o 5 Valve
cylinders
Capacity 6,377kcal /h
(2,000 rpm) (25,300 BTU/Hr)
Maximum RPM 6,500

Compressor oil UCON 488 (265c¢c)

Clutch coil

DC 24V, 79W MAX
voltage
Refrigerant R-134a
Dlre(.:tlon of Clockwise
rotation
Lubricant 265ml(Synthetic oil)
Displacement MAX. 148cc/Rev
volume MIN. 9.8cc/Rev

Max. continuous | 6,500RPM

Speed

Transient 8,000RPM
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Table 2 Specifications of the condenser

Core size (mm) :374.2x290x44
Mai Fin 3.84
an Heat transfer area(m?)
Condenser Tube | 0.048
Fin pitch(mm) 3.7
Core size(mm) 152256 %22
Sub Fin 0.732
Heat transfer area(m?)
Condenser Tube | 0.102
Fin pitch(mm) 35
Inside the condenser | Freon |R-134a
Fluid
Qutside the condenser Air
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Table 3 Specifications of the expansion valve

Temperature range(C) —-30~80
ft)l;;:}:zt(iion control Thermostatic control valve
Equalizer type Internal equalizer type
Capacity(R/T) 1.0

Valve type Ball (S D1/8)

Table 4 Specifications of the variable speed
motor

Model VSM-FT, TEFC-414

Imput voltage AC 220/380V

Regurated power 5.5kW, 7.5HP, Three phase

Revolution range 150~3,700 rpm
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Fig. 2 Relation between fan revolution speed
and electric power.
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Fig. 3 Temperature history of the air at the
condenser inlet and outlet depending
on time for the compressor driving
speed of 2,000 and 3,000 rpm for the
air mass flow rate of 12.0 cmm.
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Fig. 4 History of coefficient of performance
of the heat pump for air-heating and
water-cooling depending on time at
2,000 rpm of the compressor driving
speed.

Table 5 Electric power input to drive the compressor

Air mass flow rate(mm)
Average
12 14.8 17.4
2,000 1.48 1.57 1.73 1.59
Compressor driving speed | ™ 015 149 139 1.39 142
(rpm)
3,000 1.37 1.39 1.32 1.36
Average 145 145 1.48 1.46
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Fig. 6 Variation of coefficient of performance
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Table 6 Corelation factor between coefficient of performance for air-heating and temperature of
water and air Combination of the operating levels

Combination of the operating levels
F1-C1 F1-C3 F3-C1 F3-C3
Water 0.600 0.643 0.774 0.536
Temperature
Air —~0.614 —0.255 —-0.621 —0.521
*F1 : Fan 120 m*/min. C! : Compressor revolution speed 2,000 rpm.

F3 : Fan 17.4 m’/min.

C3 : Compressor revelution speed 3,000 rpm.
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Fig. 7 Variation of coefficient of performance

of the heat pump for air-heating de-
pending on the water inlet temperature.
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of the heat pump for air-heating de-
pending on the water inlet temperature.
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