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Abstract

A two-stage axial flow compressor combined
with one-stage centrifugal compressor was
designed and constructed for a small aero jet
engine. As the design target values of the
© performance and characteristics, total pressure
ratio 11.5, adiabatic efficiency 8094, surge mar-
gin 159, flow rate 2.54kg/s, corrected speed
49000rpm,
required. As the aerodynamic rig test results,
78.2% adiabatic efficiency and 159% surge mar-
gin were obtained under the condition of the

outer diameter 400mm were

design pressure ratio and flow rate. This paper
describes the design philosophy and the proce-
dure, as well as an analysis of the aerodynamic
rig test results.
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Abstraet

Experimental and theoretical studies are
made on the unsteady boundary layer on a flat
plate which is subjected to periodic wake from
upstream moving cylinders. The purpose of
this paper is to develop a unified approach to
incorporate the wake-induced unsteady effect
in the design process of turbine blade cooling.
Firstly, theoretical attempt is made to define a
wake profile in terms of its turbulence inten-
sity. Secondly, the way of estimation of wake
duration and forced transition point, which are
important factors in the forced transition model
of the boundary layer under zero pressure gra-
dient, is presented. Then, the deduced approach
is applied with success to the prediction of
surface Stanton number distribution around an
actual turbine blade. In the experiment, time-
averaged heat transfer characteristics over the
plate are measured for several cases of differ-
ent Reynolds number conditions to examine the
Reynolds number effect, then to check the
validity of the forced transition model.
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Measured Turbulence Intensity and the Prediction
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