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Optimum design of plate heat exchanger for supercritical fluid
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Heat pump (HP) system have been diffused to household use as heating water supply
of 90 degree C instead of boiler. Industrial heat pump systems is required to supply high-temperature heat
source such as over 130 degree C. HP system needs to be driven using supercritical pressure refrigerant f
or supplying high temperature heat source. Plate heat exchanger (PHE) is mainly used to enhance heat trans
fer of liquid single-phase flow therefore heat transfer of supercritical pressure fluids flowing in PHE is
not clarified enough. In this study, characteristics of heat transfer of supercritical pressure fluids ar
e clarified in order to improving high-temperature HP system.
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Table 2 Test conditions of PHE1~PHE3
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Fluid P MPa kg/min T°C QkwW
11.0 60-145 | 4.5-55
HFC134a 4,95
7.0 50-120 | 2.5-3.5
HCFC22 5.30 11.0 65-105 | 4.0-6.0
Pressurized
0.49 4.0-7.1 | 50-130 | 2.5-6.0
water
Table 3 Test conditions of PHE4
Fluid P MPa | Wkg/min T°C
Pressurized water 0.49 6.0-12.5 30-130
Cooling water 0.25 8.0-20.0 18-85
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Fig. 3 Comparison between measurement and

calculation
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Fig. 5 Comparison of calculated and

measured heat transfer coefficients for
all data
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