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Abstract — The evaporation heat transfer coefficient and pressure drop of R-22 and R-407C in horizontal
copper tubes were investigated experimentally. The main components of the refrigerant loop are a receiver,
a compressor, a mass flow meter, a condenser and a double pipe type evaporator (test section). The test
section consists of a smooth copper tube of 4.3 mm and 6.4 mm inner diameter. The refrigerant mass fluxes
were varied from 100 to 300 [kg/m’s] and the saturation temperature of evaporator were 5 [°C]. The
evaporation heat transfer coefficients of R-22 and R-407C rise with the increase in mass flux and vapor
quality. The evaporation heat transfer coefficient of R-22 for inner diameter tube of 4.3 mm and 6.4 mm
is about 7.3~47.1% and 5.68~46.6% higher than that of R-407C, respectively.
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Fig. 1. Schematics diagram of experimental apparatus.
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Table 1. Experimental conditions.
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Position of C-C
thermocouple

) W74 4.3 mm

T-type Copper
thermocuple

One unit of test
section

Refrigerant R-22 ‘ R-407C
Test section Horizontal copper tube
d; (d,), [mm] 4.3(5.7), 6.4(7.8)
G.,, [kg/m’s] 100, 200, 300
Ge, [KW/m’] 10

T, I°C] 5

Table 2. Specifications of instruments.
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C-C Cross
section

Position of C-C
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(b) W74 64 mm

One unit of test
section

Fig. 2. Schematics diagram of double pipe type evaporator
(test section).
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Name Specification

Mass flowmenter | OVAL, CN006-CT9401(0~6 kg/min)

Compressor Dorin, open type (3/4 HP)
Receiver Hyloc (2000 cc)
Data log Yokogawa, DR230C (360 ch.)

Absolute pressure

transducer Druck, PTX611 (0~160 bar)
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3. Local evaporation heat transfer coefficients of R-
22 vs mass flux (d;=4.3 mm).
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4. Experimental flow patterns of R-22 with Dobson’s
flow pattern map (d;=4.3 mm).
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Fig. 5. Experimental flow patterns of R-407C with Dobson’s
flow pattern map (d;=4.3 mm).
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Fig. 6. Local evaporation heat transfer coefficients of R-
407C vs mass flux (d;=4.3 mm).
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Fig. 7. Local evaporation heat transfer coefficients of R-
22 vs mass flux (d;=6.4 mm).
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Fig. 8. Local evaporation heat transfer coefficients of R-
407C vs mass flux (d;=6.4 mm).
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Table 3. Thermophysical properties of refrigerants in-
vestigated.

Refrigerant R-407C | R-22

0.09825 | 0.09261

Thermal conductivity, | Liquid | 5°C

[W/mK] Vapor | 5°C | 0.01167 | 0.00977

Liquid | 5°C | 196.5 | 206.7

Viscosity, [uPa - s]

Vapor | 5°C | 11.66 11.73
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