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Reducing the blunt body’s heat-transfer using Overflow cooling

Bing Chen, Hong Chen, Zhicheng Dong, Yang Jiang, Hongru Yu
(1Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190,
China)

Abstract: The paper aimed at hypersonic vehicle thermal protection at high heat flow environment,
and proposed a new heat-reduce manner at blunt body stagnation by overflow cooling, and transformed
the existing complete detonation-driven shock tunnel to using the overflow cooling studies. By the
experiments we were getting there are: overflow cooling experiment requires a certain balance time,
this time was generally greater than conventional shock tube continuous running time, but the shock
tunnels is enough; the overflow cooling using the blunt body can effectively reduce heat, and found
that the overflow cooling flow rate exists extreme points, less than this, reducing heat-transfer effect is
obvious, and the effect was positively correlated with flow rate; But if greater than the flow rate,
showing the same reduction or lower rate of heat unstable state; reducing the heat-transfer in different
states have different extremes, the biggest reduce state is PO = 7.5bar, TO = 2850K, export shock
Mach 6 wind tunnel tests, the flow rate of 0.04g / s case reduce heat basically reached 100%, smaller

than the case of overflow cooling also has good heat-reducing effect.

Key words  Overflow cooling, Gas shock tunnel, detonation driver
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