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Cooling Performance Test of 2-stase Heat Pump System
Using River Water as a Heat Source
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Abstract

The present study has been conducted to develop a heat pump system using river water of
temperature energy which not only belongs to unutilized energy but is a kind of good heat source due
to maintain its temperature in a certain degree regardless of seasonal variation. The system did not
meet the proposed performance after setup.
refrigerant Oil, by pressure drop, or by other factors has been discussed. The followings were obtained
: (1) Refrigerant Oil mixture rate was 2.5 in weight percentage, (2) Pressure drop through evaporator

was 29.1kPa(3.1C

In this paper,

the system performance affected by

in saturated tempearture) (3) Pressure drop from the end of evaporator to

compressor inlet was 39.8kPa(4.0'C in saturated tempearture). (4) The system performance can to be
improved by modifying a part of pipe line to compressor, and reducing pressure drop through heat

exchangers.
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Table 1 Design conditions of proposed system

Condenser Evaporator
Qc = 148.1 kW Qe = 122.3 kW
Sub Cooling = 2T Te water in = 12C
Tc water in = 25C | Te water out = 5C
Tc water out = 28C | Te eva = 0T
Tc cond = 33T Super Heating = 5C

P cond = 841kPa
mass_ref = 0.769kg/s
Tcomp outlet = 53T
eff comp = 0.67C

P eva = 293kPa
Work comp = 25.8kW
mass_ref = 0.769kg/s
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Fig. 4 Experimental apparatus
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Fig. 5 Performance of each compressors
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Table 2 Evaporator specifications

Evaporator(Shell & tube type)
a. shell

217 : 406.4mm

b. tube
&2 spiral
tube+7 : 15.88mm
tubeZ ©] : 1,980mm/pass
tube % : 314,820mm
tube - 1 1593
= pass @ 4pass

Table 3 Condensator specifications

Condensator(Shell & tube type)
a. shell

)7 : 304.8mm

&2 : low-fin
7+ 19.05mm
Ze] : 1,997mm/pass
A% 2 191,712mm
W 963

& pass : 4pass
4
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Fig. 7 COP according to condensation temperature
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