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Experimental studies on convection heat transfer of supercritical carbon dioxide

in a horizontal circular mini-tube
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Xi’an 710048, China)

Abstract: The convection heat transfer of supercritical carbon dioxide was experimentally stud-
ied. The experiments were carried out in a horizontal circular mini-tube with an inner diameter of
2.0 mm, which was uniformly heated by electrical power. The operating conditions were as fol-
lows:system pressure p was equal to 7.6, 8.2, 8.9 MPa, mass flux G was equal to 700, 1 100,
1 400 kg/(m?* + s), heat flux ¢ was within 0~360 kW/m*, and bulk temperature T, was within
17~81 C. The distributions of wall temperatures and heat transfer coefficients were analyzed,
and the effects of mass flux and pressure on heat transfer were discussed. The results show that
the heat transfer would be enhanced when the bulk temperature approached the pseudo-critical
value. The film temperature was employed as the criteria by which to predict the peak region of
heat transfer. Several heat transfer correlations were compared with the experimental data, in
which the Li correlation was recommended to calculate the supercritical heat transfer of carbon di-
oxide in this study.
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Fig. 1 Schematic diagram of experimental loop
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Fig.2 Schematic diagram of test tube
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