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An Experiment on Evaporating Heat Transfer of HCFC-22
for Transport Refrigeration System
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Abstract

An experimental study has been performed to identify the evaporation characteristics of HCFC-
22 for transport refrigeration system. Heat transfer coefficients were measured in a horizontal, smooth
evaporating tube with an inner diameter of 10.7mm and a length of 2.8m. The refrigerant was heated
electrically by surface-wrapped heaters and uniform power is applied along the tube. The entire
tube was divided into 7 sections. Surface temperatures of tube and refrigerant temperature in each
test section were measured. Pressure drops in each section and the inlet pressure were also measured.
The mass flowrate of the refrigerant was controlled and measured. A single tube evaporation test
was conducted for different ranges of mass flux of refrigerant, heat flux of evaporator and condensing
temperature of transport refrigeration system. The evaporation heat transfer coefficients of HCFC-
22 were compared with predictions from the well known Chen’s correlations. Averaged heat transfer
coefficients in this experiment range from 2kW/m?%/°C to 3kW/m?%/°C. Most of the experimental results
differ from the predicted ones by less than +30%.
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1. Compressor 10. Sight Glass

2. Variable Speed Motor 11. Expansion Valve

3. Invener 12. Evaporator

4. Oil Separator 13. Accumulator

5. Condenser 14, Power Meter

6. Recerver 15. Transformer

7. Dryer 16. Isothermal Bath

8. Sub-cooler 17. Auxiliary Heat Exchanger
9. Micro Motion Mass Fl T:Th 1

P : Pressure Tmrnsduc:r
Schematic diagram of experimental appara-
tus
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Fig.3 Local heat transfer coefficient due to the va-

riation of mass flux(at T}, pess = —3L0°C, 7. =
31.5°C and ¢=14.7kW/m?)
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Fig4 Local wall and refrigerant temperatures along
the evaporator test section(at T,=—319°C,
q=14.7kW/m® and G=83.6kg/s/m")
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Fig.5 Pressure drop along the evaporator test sec-
tion due to the variations of mass flux(at T,
mean=—31.9°C, T..=315°C and ¢=14.7kW/m?)
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Fig.7 Quality along the evaporator test section due
to the variations of heat flux{at T, = —32.2
°C, T.=3L9°C and G=83.6kg/s/m?)
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Fig.8 Local heat transfer coefficient due to the va-
riations of condensing temperature(at ¢=10.5
kW/m’ and G=83.6kg/s/m°)
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Fig.9 Temperatures of the tube wall and the refri-
gerant due to the variations of condensing
temperature{(at ¢=14.7kW/m* and G=836
kg/s/m?)
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