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Characteristics of In-Tube Condensation Heat Transfer and Pressure Drop
in a Spirally-Twisted Tube and an Internally-Finned Tube
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Abstract

An experiment was carried out to evaluate the heat transfer and pressure drop performances
of the smooth tube and two augmented tubes using R-113 under horizontal condensation condition.
The augmented tubes are a spirally-twisted tube and an internally-finned tube. The test tube is 13.
83 mm in diameter and 3.2 m long. Five different inlet pressure of 0.13, 0.16, 0.18, 0.21 and 0.23
MPa were employed and the mass flux was varied from 80 to 265 kg/m?. The results showed that
the overall heat transfer coefficient for the spirally-twisted tube and internally-finned tube were
enhanced by 30~859% and 130~180%, respectively, over that for the smooth tube. The increase
in total pressure drop for the spirally-twisted tube and internally-finned tube were reached up to
250~3509% and 1100~16009%, respectively, over that for the smooth tube. Correlations were
proposed for predicting the condensation heat transfer coefficient for the smooth tube and two

augmented tubes.
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Fig. 1 Schematic diagram of the R-113 flow circuit
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Table 1 Geometry of test tubes (unit : mm)
Spec. Type Smooth Spirally-twisted Internally-finned
Material Cu Cu %11((2:33) ’
Outside dia. 15.88 15.88 15.88
Inside dia. 13.88 13.88 13.88
Mean dia. 13.88 13.45 11.92
Wall thickness 1.0 1.0 1.0
Fin height - 0.5 0.6
Fin thickness - 0.8 0.9
Number of fins - 3 5
Lead angle(®) - 69 69

2L Agages o Fol A

£ 314 4 (uncertainty) &

£ 47098 Al8F7}(subsection) o2 A=

4544 w354 DAYy

Table 2 Summary of experimental conditions
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mm, 527u] .59 289 (orifice) ot HA =)
ulele] o8] FA=U,

Parameter Smooth Spirally-twisted Internally-finned
Pressure(MPa) 0.13, 0.16, 0.18, 0.21, 0.23
Mass flux(kg/m?s) 71.9~256.3 82.4~263.4 61.8~237.4
Inlet superheat(C) 4.6~8.8 6.6~11.6 8.1~11.4
Qutlet subcooling(C) 10.3~15.3 5.3~12.6 5.7~9.8
Pr. 6.23~6.96 6.18~6.96 6.27~7.20
Pry 0.83~0.93 0.83~0.92 0.83~0.92
Re.(x1073) 2.0~75.0 4.0~77.9 3.4~67.9
Nu 42~512 150~1013 261~1382
Uncertainty in Re.(%) 23~171 2.3~14.0 25~21.1
Uncertainty in Nu(%) 3.7~12.8 2.1~15.3 3.7~332
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Fig. 3 Section average heat transfer coefficient ver-
sus mass flux for test tubes (P,,=0.13 MPa)
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Fig. 4 Overall average heat transfer coefficient ver-
sus mass flux for test tubes.
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Fig. 5 Section average pressure drop versus mass
flux for test tubes (P,,=0.13 MPa)
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