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Empirical method of Total Pressure Loss Estimation of Subsonic Diffuser *
Akira MURAKAMI *1

Summary

It is important to estimate the total pressure loss in order to design aerodynamically the flow passage of the supersonic air-
intake and to predict propulsicn system performance. Especially for the preliminary passage design and performance predic-
tion for the supersonic air-intake, an easy and efficient method for the total pressure loss estimation in the subsonic diffuser
is required, because it is difficult to analyze the subsonic diffuser flow due to the complexity of the diffuser configuration and
the viscous flow, possibly with flow separation. In the present study, an empirical estimation method is developed based on
the earlier experimental data, including the effects of diffuser configuration parameters {(expansion angle, inlet aspect ratio
and duct offset) and incoming flow condition (inlet Mach number and boundary layer). The total pressure loss estimated by
the present method is in generally good agreement with the experimental data for a variety of subsonic diffuser configura-
tions. The preliminary passage design of subsonic diffusers for the supersonic air-intake is also discussed in the present

report, based on the present empirical estimation method.

Keywords: subsonic diffuser, aerodynamic design, pressure loss estimation
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