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Analysis of Performance of Heat Pump System with Flue Gas Heat Recovery
through Field Test
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Abstract A field test of a 70 kKW heat pump system with flue gas heat recovery was performed by an experiment at the
Korea Institute of Energy Research. The flue gas is exhausted from a 320 RT absorption chiller-heater in the heating season.
Using this flue gas, source water of the heat pump is heated by a condensed-type heat exchanger in the chimney. The
operating characteristics of the heat recovery heat pump system were analyzed. Based on the results of the experiments,
operating maps were obtained, and an optimum operating range is suggested, in which the return and heat source water
temperature are 51°C and 31°C, respectively. Additionally, economic analysis of this system was conducted and about 50%
energy cost savings can be expected in the heating season.
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Fig. 1 Schematic diagram of heat pump system with flue gas heat recovery.
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Table 2 Specifications of heat pump system
Unit Specification

° Model : Bitzer 4H.2Y
Compressor o Capacity : 30 kW
o Refrigerant : R134a
o Type : Brazed type
Evaporator > Heat load : 59.5 KW
o Type : Brazed type
Condenser > Heat load : 81.3 KW
Expansion valve ° Model : Emerson EX6
type class 1, -40~350T, £0.5C)5 A&}tk a2
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Table 1 Calculation of heat pump cycle performance
. Qcond Qoond, vol Pressure Pressure[kPa] *
Refi PH P
clrigerant co [kJ/ke] [kJ/ ] ratio High Low GW
R134a 3.793 145.08 4,289.9 3.611 2,262 626.6 1,430
R245fa 4.131 164.87 1,284.9 4.797 659.9 137.6 1,030
R32 3.46 235.27 10,063 3.245 5,194 1,601 675
R407C 3.387 147.74 5,884.3 3.538 3,404 962.2 1,774

*

*

Heating capacity per volume.
GWP : Global Warming Potential, Wikipedia, List of refrigerants.
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Fig. 2 The daily variation of heat recovery system temperatures on Jan. 24, 2013.
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Fig. 3 The daily variation of power and heat capacity of system on Jan. 24, 2013.
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Table 4 Analysis of economy of heat recovery heat pump system in heating operation

Date 1/21 1/22 1/23 1/24 1/25 Average
Operating time(hr) 8.5 6.3 6.2 6.6 6.8 6.9
Electric power consumption(kiWh) 198.8 151.1 141.5 149.5 152 158.6
Heat capacity(kWh) 659.1 492.2 456.6 487.8 494.1 518
COPH 3.3 33 32 33 33 33
' ) 0.75 57,569 42,992 39,886 42,610 43,157 45,243
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eating
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