TFAL- Aol 2] 23] 20079% A1 FEA3]=FF pp.538~541

1EHZo 45
2 s,

Estof] et HA
2, 4 gz

Optimization of Heat Pump Systems
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Abstract : An expansion device plays an

important role

), Expansion device(®3%3x]), Charge amount(ZFA3), Capacity(£3),

in optimizing the heat pumps by

controlling refrigerant flow and balancing the system pressures. Conventional expansion devices

are being gradually replaced with electronic expansion valves due to increasing focus on comfort,

energy conservation, and application of a variable speed compressor.

In addition, the amount of

refrigerant charge in a heat pump 1s another primary parameter influencing system performance. In

this study, the flow characteristics of the expansion devices are analyzed, and the effects of

refrigerant charge amount on the performance of the heat pump are investigated at various

operating conditions.

Cooling capacity of the heat pump system i1s strongly dependent on load

conditions. The heat pump system is very sensitive with a variation of refrigerant charge amount.

But, the performance of it can be optimized by adjusting the flow rate through expansion device

to maintain a constant superheat at all test conditions.
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Fig. 1 Schematic diagram of the experimental
setup for expansion device.
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Fig. 2 Schematic diagram of the test setup for
a water-to—water heat pump.

----- ’
e
. N o -
= e
&= A
< P
w Subcoollng=8.3C 4
— -
‘ . i
o P
; 2.0 .g,_,g-'-"‘“""
S et |
= e - 0°C e < ,,:L
] . i e ‘-‘\
o T 3% .___",,_ﬁ‘.-—-«-;m_Mﬂ“.__“_,..,
; I [l ..,«s*sw-»"'i_"
Refrigerant HCFC-22
30 _

1500 1800 1700 1800 1900 2000
UPSTREAM PRESSURE (kPa)

Fig. 3 Flow dependency on upstream pressure
for a capillary tube.
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Fig. 4 Flow dependency on upstream pressure
for a capillary tube.
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Fig. 5 Capacity variation of the capillary
tube system according to refrigera
-nt charge.
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Fig. 6 Capacity variation of the EEV system
according to refrigerant charge.
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Fig. 7 Pressure difference as a function of
refrigerant charge.
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Fig. 8 Variation of superheat as a function
of refrigerant charge.
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