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Experimental investigation on internal flow in rectangular isolator
under nomr uniform supersonic flow
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Abstract:

The wind tunnel was designed with norruniform incoming flow for investigating the airflow in scramjet isolator.

Shock wave/ turbulent boundary-layer interactions in rectangular isolator were investigated by using wall pressure measurement and

schlieren photography. It is indicated that the characteristics of pressure rise and boundary-layer development in isolator under a nor

uniform incoming airflow is distinetly different from that under a uniform incoming airflow. By replacing the eylindrical isolator diame

ter with equivalent diameter of the rectangular isolator, a preferable agreement between experimental data and resulis from Billig - Wal

trup correlation was obtained. For the same back pressure and inflow condition, the shock train length in isolator under a norr uniform

incoming airflow is longer than that predicted by the Billic Waltrup correlation, the difference is especially remarkable when the in-

coming flow Mach number is less than 2. It is observed that the shock oscillation is serious in isolator by the schlieren arrangement.
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Fig. 1 Schematic of the supersonic wind tunnel
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Fig. 2 Comparison of upstream bhoundary-layer
velocity profiles with “ Velocity Defect Law”

Table 1 Experimental cases

Case Ma Pl kPa 0/ mm Re
I 1.327 350 0. 394 4.18 % 10’
2 1.381 250 0.316 3.80 % 107
3 1.637 360 0. 576 4. 65x 10
4 1. 666 350 0. 447 5.10% 10
5 1. 705 350 0. 246 4.94 % 10
6 1.789 350 0. 452 5.00x 107
7 1. 854 350 0.269 4,61 x 107
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Fig.3 Upper and lower wall static pressure

in isolator
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