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Performance evaluation of a hot-water supply system
utilizing wasted heat of an air-conditioning machine

Makoto GOTO, Satoshi OHUCHIDA, Tomohiro YAMAUCHI,
Kenji NAGATA, Hideyuki SUZUKI, Isao UENO and Tatsuya HASEGAWA

A hot-water supply system was constructed to utilize wasted heat of an air-conditioning
system with HFC134a refrigerant. A desuperheater was equipped ahead of the condenser of
an air-conditioning machine to extract thermal energy of compressed high-temperature
refrigerant. HFC134a was selected as refrigerant because its pressure was relatively lower
at higher temperature. The required refrigerant charge was investigated and performance
of the air conditioning system with/without a desuperheater was compared to assess the
effect of installing a desuperheater. It was concluded that the required refrigerant charge
increased by installing a desuperheater, and that the ability of cooling heat exchange was
similar for both with/without a desuperheater with required refrigerant charges. It was also
shown that cooling COP decreased 15% by installing a desuperheater, because the work
done by the compressor increased, but the overall energy efficiency including cooling and
hot-water supply increased 34%.
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Fig. 1 Circuit chart of experimental equipment
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Fig. 3 Setup configuration of desuperheater
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Fig. 4 Variation of the ability of hot water supply for
different refrigerant charges
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Fig. 5 Variation of the ability of cooling heat exchange for
different refrigerant charges
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Fig. 6 Variation of cooling COP for different refrigerant
charges
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Fig. 7 Variation of energy efficiency for different
refrigerant charges

Table 1 Characteristics of hot-water supply system for required refrigerant charges

Amountof Refrigerant temperature Refrigerant pressure
Amount of - Overall [C] [MPa]
hot water Cooling
Case supply heatex CcoP 70 Compressor Co r
kW] s (e | ey " Condencer i
(max) (max) outlet
(max) Inlet Outlet Inlet Outlet
Without 134 325 325
desupe — (142) (331) (331) 95 715 416 0351 157
740 130 277 435
With desuperheater (756) (136) (308) @7 104 943 387 0335 205




with desuperheater
without desuperheater

I Z740N
4 1

=

=3
T
|

Pressure (MPa)

250 300 350. 400 450,
Enthalpy (kJ/kg)

0100

Fig. 8 Mollier diagram for required refrigerant charges
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