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Condensation Heat Transfer Characteristics of

HCFC - 123 inside Horizontal Smooth Tube
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Abstract

Experimental data on the heat transfer characteristics of HCFC-123 and CFC - 11 during
condensation in horizontal smooth tube are presented.

The experimental apparatus consisted of a closed working fluid loop, coolant loop, and
measuring system. The major components of the working fluid loop made of a refrigerant pump,
boiler, superheater, refrigerant flow meter, receiver and test section. The tube —in - tube type
test section was made of smooth tube which were constructed from 9.52 mm outer diameter of
smooth copper tube with 50 mm outside diameter of PVC tube duct. The ranges of parameter,
such as refrigerant mass velocity, coolant flow rate, and quality were 90325 kg/(m? - ), 60~
360 kg/h, and 5~95 % respectively. Data were obtained under steady state condition for annular
flow.

As a result of these, the condensation heat transfer coefficients for HCFC-123 were slightly
lower than those of CFC - 11 from 8 % to 15 % inside horizontal smooth tube. Furthermore, a new
generalized correlation for the heat transfer coeffcients of HCFC - 123 and CFC - 11 during
condensation inside horizontal smooth tube is proposed.
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Nomenclature

Symbols
Specific heat [J/(kg - K)]
Diameter (m]
Friction factor
Heat transfer coefficient [W/(m? - K)]
Local heat transfer coefficient [W/(m® - K)]
Latent heat of vaporization [J/kg]
Thermal conductivity [W/(m k)]
Pressure [Pa]
Heat flow rate (W]
Heat velocity [W/m?]
Temperature K, ¢l
Flow velocity [m/s]
Vapor quality
Flow rate (kg/s]
Test section length [m]
Greek symbols
Wall thickness {m]
Viscosity [Pa - s}
Density [kg/m?]
Shear stress [Pa]
Subscripts
Bulk
Coolant
Equivalent
Inside
Liquid
Mean
QOutside
Refrigerant
Saturated
Vapor
Wall
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—————————— Refrigerant line
********** Coolant line
''''''' Pressure line

1. Receiver 12. Test section
2. Dryer & Strainer 13. Liquid - vapor
3. Refrigerant pump seperator
4. Needle valve 14. Refrigerant flow meter
5. Bypass valve 15. Auxillary condenser
6. Boiler 16. Constant — temperatur-
7. Voltage transformer e bath
(10 kW) 17. Strainer
8. Superheater 18. Coolant pump
9. Voltage transformer 19. Coolant flow meter
(2 kW) 20. Differential pressure
10. Calming chamber indicatior and mano-
11. Sight glass meter

Fig.1 Schematic diagram of experimental
apparatus
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Fig. 2 Details of test section
(a) cut - off view of test section
(b) view of A - A section
(c) view of B - B section
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Table 1 Range of test conditions.
Parameter CFC-11 HCFC - 123
Temperature, T 25~40 25~40
Pressure, kPa 113.8~174.8 | 91.8-154.7
Mass velocity, kg/(m? - s) 90~325 90~325
Coolant flow rate, kg/h 60~360 60~360
Coolant inlet temperature, T 12~20 12~20
Quality 0.05~0.95 0.05~0.95
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Fig. 3 Comparison of heat gains from HCFC - 123
and CFC - 11 with heat losses from coolant
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