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Experimental Study on Heat Transfer and Pressure Drop of
HCFC123 flowing inside a Horizontal Micro-Finned Steel
Tube
by

Shinya Higashiiue*!, Satoru Momoki*? and Toru Shigechi*?

This paper presents the experimental results for the flow boiling heat transfer and pressure drop of
HCFC123 in horizontal steel tubes. The experiment was performed using a smooth tube with 12mm inner
diameter and a spiral grooved tube with 12.5mm maximum inner diameter. Pressure drop gradient and heat
transfer coefficient of both tubes were measured and compared. The measured pressure drop gradients of the
grooved tube were 50% higher than those of the smooth tube while the measured heat transfer coefficients of the
grooved tube were 100% higher than those of the smooth tube. The experimental result of frictional pressure
drop gradient and heat transfer coefficient for the grooved tube were compared with the predicted values by
some available correlations. The Murata correlation for the friction pressure drop gradient gives more accurate
values than other correlations assessed in the present study. Three available correlations, Murata, Momoki et
al. and Mori et al., for flow boiling heat transfer coefficients inside grooved copper tubes were examined with
the measured heat transfer coefficients. Also for the heat transfer coefficient, the Murata correlation showed
the better agreement than the other two correlations against the present measured values.
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Fig. 2 Test section
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Fig. 3 Experimental apparatus
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Table. 1 Detail of test tube
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Fig. 4 Measured pressure drop gradient, P=2bar,
G=100kg/(m? s)
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Fig.-5 Measured pressure drop gradient, P=2bar,
G=200kg/(m? s)
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Fig. 6 Measured pressure drop gradient, P=3bar,
G=300kg/(m? s)
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Fig. 7 Comparison between the measured and cor-
related the friction pressure drop gradient
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Fig. 8 Measured heat transfer coefficient, P =

2bar, G = 100kg/(m? - s), ¢ = 5kW /m”
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Fig. 9 Measured heat transfer coefficient, P =
2bar, G = 200kg/(m? - s), ¢ = 10kW /m>
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Fig. 10 Comparison between the measured and
correlated heat transfer coefficient for
grooved tube
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