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RESEARCH ON THE EFFECT OF THE RADIUS OF HYPERSONIC INLET
FOREBODY LEADING EDGE ON THE SHOCK WAVE ANGLE AND TOTAL
PRESSURE RECOVERY COEFFICIENT

WANG Zhenfeng'

XIE Aimin?

JIANG Tao?

(1 Science and Technology on Scramjet Laboratory, Hypervelocity Aerodynamics Institute of CARDC, Sichuan mianyang 621000)

(2 Hypervelocity Aerodynamics Institute of CARDC, Sichuan mianyang 621000)

Abstract The radius of the hypersonic inlet external compression surface leading edge has remarkably

influence on the inlet performance. In this paper, the effect of the radius of hypersonic inlet forebody leading

edge on the shock wave angle and total pressure recovery coefficient is studied by experimentation and CFD.

The testing models have three compression surfaces, the total length of the compression surfaces is about 0.6

meter, and the radius of the forebody leading edge is Omm, 0.5Smm, 1mm, 1.5mm and 3.0mm respectively. The

income flow Mach number is 5.98, the total temperature is 670K, and the total pressure is 6.557MPa. The

shadowgraph photos series are gotten by high speed shadowgraph, in which the shock wave structure is

displayed distinctly, and the shock wave angle datum are gotten from the shadowgraph photos, and then the total

pressure recovery coefficient is computed from the shock wave angle. Fluent is used to analyze the flowfield

structure, and the total pressure recovery coefficient is also gotten from the shock wave angle. The total pressure

recovery coefficient is gotten by another method, first the mean total pressure of the given section is gotten from

the total pressure distribution, and then the mean total pressure recovery coefficient is gotten. The research

result shows that with the radius of the forebody leading edge increasing, the first shock wave angle increases,



while the second and third shock wave angle decreases. The result from experiment and CFD both shows that
the total pressure recovery coefficient computed from the shock wave angle increases slowly and then decrease,
and the variety is about 0.02, but the total pressure recovery coefficient is computed by this method reckoned
without the boundary layer influence. The result from CFD shows that the boundary layer thickness increases
with the radius of the forebody leading edge increasing, and then the total pressure of given section decreases,

and the total pressure recovery coefficient decreases about 0.2.

Key words hypersonic inlet, radius of the leading edge, high speed shadowgraph, total pressure recovery
coefficient, shock wave angle



