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Study on Boundary Layer Control of Supersonic Jet Flow Issued from
Divergent Nozzle

(1st Report, Influence of Stagnation Pressure of Main Jet Flow)

Nianru YANG *, Yasutomo TAKEICHI**, Tadatomo KOJIMA***

synopsis

In this paper, it aimed to clarify the behavior and the flow field of a supersonic jet flow issuing from a
divergent nozzle widely used in industry. Especially, the separation point of the flow was controlled by
vertical control jets to the separated supersonic jet flow at the divergent part of the nozzle. By such a method,
the boundary layer control of the supersonic jet flow issuing from the divergent nozzle was clarified. In this
time, the flow field of the main jet flow has been clarified when the control jets were issued for the main jet
flow with various stagnation pressures. Experiments and numerical analyses were completed when the
stagnation pressure ratios of the main jet flow were given as Po/Pa = 1.0, 3.0, 6.0 and the stagnation pressure
ratio of the control jets were given as Pc/Pa =3.0. The control jets were vertically issued from eight small holes
for the main jet flow. Moreover, numerical analyses were also made when the stagnation pressure ratios of

the main jet flow were given as Po/Pa = 10.0 and 20.0. In the experiment, the total pressures were measured
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around the exit of the divergent nozzle and the equi-total pressure distributions were examined. In the

numerical analysis, the velocity contours of the flow were examined for the inside of the divergent nozzle and

the downstream region of the flow.

As a result, the main jet flow issuing from the divergent nozzle didn’t be a round jet by a remarkable

influence from the control jets. Moreover, it was found that the shape of the main jet flow was influenced

considerably by difference of the stagnation pressure ratio.
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Fig.3 Distributions of Total pressure
(Po/Pa=1.0, Pc/Pa=3.0)
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Fig.4 Velocity contours (Po/Pa= 1.0, Pc/Pa=3.0)
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