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EXPERIMENTAL INVESTIGATION ON THE FLOW CHARACTERISTICS OF
DIFFERENT DIVERGENT ISOLATORS

Qiu Xin, Yue Lianjie, Lu Hongbo, Chen Lihong, Zhang Xinyu
(Hypersonic Research Center, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract The flow characteristics of different divergent isolators were investigated experimentally, including
the configurations with constant section, divergence angle and rearward-facing steps as well. The pressure
distribution and schlieren images of three different isolators were measured. The results reveal that the isolator
flow can be asymmetric even under conditions of symmetry in geometry and incoming flow. And the
asymmetry would be stronger as the incoming Mach number increases. Both divergent configurations decrease
the capability to resist back-pressure, especially that with divergence angle. The divergence angle leads to the
worst capability to resist back-pressure, and stronger asymmetry of the shock train than the constant area duct.
As for the isolator with rearward-facing steps, back pressure would get across to exert on rearward-facing step
due to the large separated regions downstream the step. Its flow is close to the shorter isolator with constant area.

Key words Scramijet, isolator, shock-train, divergence duct



