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Numerical Simulation for Various Flowfields of Aero-Engine Components

Koji Matsunaga, Yasunori Ando
Atsushige Tanaka, Hidemi Toh

Advances in aero-engine performance and economy are achieved by a fusion of many individual efforts in technology. Especially
the striking advances in the evolution and rationalization of aerodynamic technology have appeared in the development and utilization of
computational fluid dynamics (CFD). CFD already may have attained a level and continues to demonstrate extraordinarily valuable
possibility, in which it is an essential complement to testing and experimentation. A brief review is presented of the current status and the

future of CFD on the aero-engine development in THI.

1. Three-dimensional compressible Navier-Stokes computation for turbine vane configurations.
2. Three-dimensional incompressible Navier-Stokes computation for gas turbine combustor.
3. Three-dimensional Euler and Navier-Stokes computations for some ducts, stator/downstream strut interaction and swan neck

duct.
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Table 1 Profile parameters of original BSA

- WA gy | MEAN | TIP
woOAN A (E) | 239 -19.3 —16.4
o AREE (M) 0.30 0.30 0.30
(a) BREMEH
WO A (E) 64.4 67.6 66.1
oOE E (M) 0.91 0.87 0.76
vy F & (m) 18.6 20.8 22.8
(b) g7 N
2 Ho—FR (1) 20.0 25.0 23.7
25— (E) 41.0 46.0 45.5
B2k AB&H

Table 2 Experimental conditions for original BSA
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=334
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7 . {;ﬁg%vﬁﬁz (77v2%) 226.7 17.9 " 0.874 348.0 154.1
* K =
E—— 230.7 24.8 0.316 0.839 350.0 149.9
® E O B ﬁig»ﬁg%ﬂ; o A b 238.7 38.9 0.318 0.832 356.7 152.1
. 5 —, _
#‘Lﬁ%:t 242.7 46.2 u 0.821 357.4 "
A |
AT - BEL 246.7 53.6 0.321 0.825 346.0 155.2
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. gﬁggﬁﬁfyﬁgifﬁﬁﬁ 258.7 76.5 0.318 0.788 352.9 152.1
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Fig. 1 Research items for aero-engine components
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