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Role of Wind Tunnel Tests and CFD Analysis
for the Development of Aero-Engines in IHI

by

Atsushige TANAKA
Ishikawajima-Harima Heavy Industries Co., Lid.

ABSTRACT

When aero-engines are developed, several different types of wind tunnel tests are
involved. For instance, one type of tunnel is required for fundamental tests of the cascades;
a second is required for high altitude engine performance tests. Experimental models for
these tests consist of real engine components or of close replicas. Certain effects may not
be adequately addressed in wind tunnel tests, for example, the effects of high speed
revolution, flow properties in unmeasurable regions, realistic boundary conditions.

The twofold object of computational fluid dynamics (CFD) for internal flows is to
predict the performance of models before expensive wind tunnel tests are done and to
provide information of the internal flow that is inaccessible to experiment measurement.
CFD is already useful for improving designs or making new ones. As computers and
CFD technology advance, CFD can expand from the role of prediction and design to that
of a numerical wind tunnel. This paper shows how features of numerical wind tunnels
parallel those of experimental wind tunnels. The paper also assesses future trends for the
use of numerical wind tunnels.
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Royal ALTITUDE ENGINE TEST FACILITIES
Ajreralt -
Extsblishment TEST CHAMBER SIZE: oo o0 MASS FLOW: |00
O] (tb/suc)
Pyestock,
United Kingdom | DATE BUILT/UPGRADED: ALTITUDE RANGE:
1969 (1) 50 000
ATF REPLACEMENT COST: ., ;(EFTPERATURE RANGE: (0 ot
L
Cen 3 OPERATIONAL STATUS: PRESSURE RANGE: B}
(p1ia) 2 1o aumospheric
Double day thift SPEED RANGE: _
{Mach No.) bsonic

DOD~AEDC:
31,32,€1,€2
P&W: X217, X.218 ~

Direct-connected and frecjet, high-accuracy thrust capability: 6000 1677
Special capability is connected or Irec icing.
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