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SOME NUMERICAL ISSUES IN PREDICTION OF THE TEST FLOW CONDTION
OF SHOCK-EXPANSUIN TUBE: JF16

HU Zongmin, LI Jinping, JIANG Zonglin

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract Reflected shock tunnel is the dominant ground test facility to provide hypersonic test flows while

severe challenges rise for hypervelocity experiments. The contamination of the test gas and material erosion of

the nozzle reservoir are the main issues among others. In addition, the excitation and freezing of thermally and

chemically non-equilibrium may lead to uncertainties to the test flow condition. Shock-expansion tube has the

potential to mitigate the aforementioned concerns to a certain extent and generate relatively steady and clean test

gas of high enthalpy. However, the test time of a shock-expansion tube is very short as compared to a reflected

shock tunnel of same scale which results in difficulties in the measurements and diagnostics. It is a wise and

applicable means to use CFD techniques, coupled with available test data, to determine the characteristic of the

test flow in a shock-expansion tube. In this paper, some numerical issues occurring in our preliminary

investigation are discussed with detailed examples along with the corresponding computational solutions.
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