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Investigation on the Flow and Heat Transfer Characteristics of

Rocket Kerosene in Small Channel with High Parameter
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Abstract: To explore the flow and heat transfer characteristics of rocket kerosene in practical
engineering applications, an experimental study was carried out in a @2 mm X 0. 5 mm horizontal
circular channel. The experimental parameters are as follows:pressure 25 MPa, heat flux from 2
to 35 MW e m %, mass flow rate from 8 000 to 48 000 kg * m ? s '. According to the
experimental results, the effects of mass flow rate, inlet temperature and heat flux were
discussed, and a convective heat transfer correlation for rocket kerosene with high parameters
was developed. Meanwhile, the temperature probability density function (PDF) was introduced
to slow down the drastic change of predicted thermal properties of supercritical kerosene with
temperature. The results revealed that the heat transfer of kerosene at supercritical pressure is
similar to the forced convection heat transfer of single-phase liquid, that the heat transfer

coefficient increases along the flow direction, and that the increase of mass flow rate, inlet
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temperature and heat flux all can enhance heat transfer. At low Reynolds number, the increase of

mass flow rate and the decrease of inlet temperature may lead to an increase of flow resistance.

However, in high Reynolds number conditions, the friction coefficient is independent of Reynolds

number and mainly depends on the relative roughness of the tube wall. The influences of various

physical parameters were considered in the new fitted heat transfer correlation, which can reduce

the average deviation to 7. 3%. Meanwhile, the PDF-based heat transfer model can smooth the

discontinuous rapid change of thermal properties near the inflection point temperature, and

effectively reduce the prediction error in the temperature range of 388-430 °C.

Keywords: high parameter; rocket kerosene; flow and heat transfer; thermophysical properties;

probability density function
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