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ABSTRACT: Constant area expansion devices such as capillary tubes, short tube orifices are

being gradually replaced with electronic expansion valves (EEVs) because of increasing focus
on comfort and energy conservation. In this study, the performance of a water-to-water heat

pump as a function of refrigerant charge is investigated in steady state, cooling mode opera-
tion with expansion devices of a capillary tube and an EEV. The performance of the capillary
tube system varies drastically according to the change of refrigerant charge amount and inlet
temperature of the secondary fluid in the condenser. Cooling capacity and COP of the EEV
system show little dependence on the refrigerant charge, while those are strongly dependent
on the secondary fluid temperature at the condenser inlet. In general, for a wide range of

operating conditions the EEV system shows much higher performance as compared with the
capillary tube system. The performance of the EEV system can be optimized by adjusting
EEV opening to maintain a constant superheat at all test conditions.
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Fig. 1 Schematic of the test setup for a water-to—water heat pump.
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Fig. 2 Capacity variation of the capillary tube
system according to refrigerant charge.
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Fig. 3 Capacity variation of the EEV system
according to refrigerant charge.
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Fig. 4 Pressure difference as a function of re-
frigerant charge.
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Fig. 5 Mass flow rate as a function of refri-
gerant charge.
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Fig. 6 COP of the capillary tube system as a
function of refrigerant charge.
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Fig. 7 COP of the EEV system as a function
of refrigerant charge.
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Fig. 9 Variation of superheat as a function of
refrigerant charge.
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