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Experimental Study on Hydrodynamic and Heat Transfer Characteristics

of Binary Mixtures at Tans- and Supercritical Pressures
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Abstract: To solve the problems of flow instability in regenerative active cooling technology used
in the thermal protection of scramjet, the hydrodynamic and heat transfer characteristics of binary
hydrocarbons are experimentally studied. Based on experimental results from the influence of
flow directions on hydrodynamic characteristics, that is a horizontal tube is more prone to static
instability than a vertical tube, the hydrodynamic and heat transfer characteristics of binary
mixtures with different mixing ratios in horizontal tubes are studied. The results show that the
onset of instability (OFI) corresponds to the extreme value of heat transfer coefficient. It can be
concluded that the heat transfer characteristics have coupling relationship with hydrodynamic
characteristics; regularities of the hydrodynamic characteristics of binary mixtures are similar
with those of pure substance; increasing the blending ratios of volatile substance makes the mass
flow rate corresponding OFI move in a larger direction. Two dimensionless numbers containing
three parameters affecting OFI are used to obtain the onset instability boundary correlation by

liner fitting method for mixtures. The coupling analysis of OFI with the heat transfer process is
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of guiding significance for predicting the onset instability of mixtures and channel design of the

engine active cooling technology.

Keywords: hydrodynamic characteristics; heat transfer; binary mixture; supercritical pressure;
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