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Performance analysis of dual source heat pump system with
single unit dual source evaporator
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ABSTRACT

The efficiency and capacity of an air source heat pump system decrease as the ambient
temperature drops. One strategy of avoiding the decrease of the efficiency and capacity in air
source heat pump system is to switch to another thermal energy source. Water can be a
good candidate for the heat source. This paper presents the results of the performance
analysis of heat pump system with a single unit dual source(SUDS) evaporator. The heat
exchanger combines two separated evaporators into a single evaporator and the object of the
SUDS evaporator is to recover energy from dual heat sources, i.e. air and water. Simulation
program is developed for the dual source heat pump system with a SUDS evaporator and
experimental data are obtained and compared with the simulation results. Differences in
heating capacity and COP are 7% and 8% respectively. Simulation results are in good
agreement with the test results. Therefore, the developed program is effectively used for the
design and performance prediction of the dual source heat pump system with a SUDS

evaporator.
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Table 1 Specification of a designed heat pump system with SUDS evaporator and SUDSk

condenser
Item Specification Remarks
Heating capacity 765 kW Air to air base
Refrigerant R-22
Type, model No. reciprocating BRISTOL, H26B23QCBC
Compressor - p
Displacement 9.7 m°/hr
Expansion device CEV22RC PACIFIC model
Heat 1'st air (3,480 cmh)
eat source
2'nd water (22.51 Ipm)
) 1'st air (960 cmh)
Heat sink
2'nd water (28.84 Ipm)
Type SUDSk
Face area 0.72 m°
Ref. path 3
. 7/8 in * 900 1 = 800
Finned tube . Outer tube
Indoor finned length * 80 ea
it 10 h * 04t * 83
u Fin spec. o Extruded
fins/in
St, St 45 mm
Bare tube 5/8 in * 900 1 * 36 ea Inner tube
Heat
Row 7
exch-
Type SUDS
anger Face area 022 m®
Ref. path 4
. 7/8 in * 500 1 * 400
Finned tube . Outer tube
OQutdoor finned length * 81 ea
unit . 10h *04¢t=*383
Fin spec. o Extruded type
fins/in
Si, ST 45 mm
Bare tube 5/8in * 5001 * 81 ea Inner tube
Row 5
Subceooling 57T
Super heating 57T
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Fig. 5 COP and capacity vs. air quantity
(at 10C air source temperature).
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Fig. 8 COP and capacity vs air quantity
(at 7C water source temperature).
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Fig. 9 COP and capacity vs water quantity
(at 15.5C water source temperature).
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