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Empirical Investigation of Boiling Flow Pressure Drop
Inside Flattened Tubes

M. Nasr, M.A. Behabadi, and M.]J. Ashtiyani
Mech. Eng. Dep’t., College of Eng., Univ. of Tehran

ABSTRACT

In this study pressure drop of R-134a refrigerator under convective boiling conditions in horizontal flattened tubes
was investigated. Round copper tubes with outer diameter of 9.52 mm are flattened into oblong shape with different
internal height of 6.6 mm, 5.5 mm, 3.8 mm, and 2.8 mm. The experimental set-up used is a well-instrumented vapor
compression refrigeration cycle. It includes three evaporators named pre-evaporator, test evaporator, and after
evaporator. The results show that pressure drop increases as the tube profile is flattened. The obtained experimental
data are compared with the results of existing correlations for estimation of pressure drop inside flattened tubes. In
worst condition, the maximum boiling flow pressure drop is increased to 600% for the horizontal flattened tube
relative to the round tube values. Also, a correlation is developed to predict the boiling flow pressure drop inside
flattened tubes. This correlation predicts the experimental results within an error band of £20%.

Keywords: Pressure Drop, Boiling Flow, R-134a, Flattened Tube, Empirical
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