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Condensation Heat Transfer Characteristics of Tube—-in—-Tube Heat
Exchanger using Small Diameter Tubes with R-22, R-407C and R-410A
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ABSTRACT: The present paper dealt with an experimental study of condensation heat
transfer coefficients with refrigerant R-22, R-407C and R-410A, and was focused on pressure
gradient and heat transfer coefficient in horizontal tube—in—tube heat exchangers using inner
diameter of 4 mm, 3 mm and 2 mm in a 16.91 mm tube and length of 3,000 mm. Experiments
were performed at inlet saturation temperature of 35 to 45C and mass flux ranges from 200
to 600 kg/mzs. The pressure gradient with inner tube diameter of 4.0 mm is higher 2.5 times
than that of 8.0 mm. In tube-in-tube HEX, the pressure gradient of R-410A were lower than
those of R-22 and R~407C. The condensation heat transfer coefficients increased with mass
flux increase, but they decreased with saturation temperature increased. Condensation heat
transfer coefficients of R-410A were a little higher than those of R-22 and R-407C. The

condensation heat transfer coefficients of tube-in-tube HEX were about 40% higher than
those of double tube HEX.

Key words: Condensation heat transfer(3%Ed9), Pressure gradient(¢t#73}), Small
diameter tube(A &), Tube—in-tube heat exchanger(Z-# Eu 7))
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Fig. 1 Schematic diagram of the experimental
apparatus.
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Fig. 2 Details of the test section.
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Table 1 Conditions of test sections.

Kind Double Tube-in—-Tube
Inner tube LD 8 mm 4, 3, 2mm
Inner tube O.D 9.52 mm 5, 4, 3mm
Outer tube LD 16.91 mm
Quter tube 0.D 19.05 mm

Length 3 000 mm
Tube material copper

Table 2 Experimental conditions.

Heat Exchanger Double Type & Tube-in~Tube

R-22 | R-407C | R-410A

Refrigerant

Test section inlet

saturation temp.[TC] 35, 40, 45

Test section average
pressure|[kPa]

Mass flux [kg/m>s]

Cooling water inlet
temp.[TC]

13547 172911348 7 17512130 ~ 2710

2007 600

11737
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Fig. 5 Variation of R-410A, R-407C condensing
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transfer coefficients respect to mass
flux and quality in tube—in—tube HEX.
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HEX.
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