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ABSTRACT

The flow of a supersonic through-flow(STF) fan rotor is investigated
numerically vith respect to the steady flov patterns, and its transition
from subsonic to supersonic throughflovy vithin the fan component. A STF fan
that can operate vith supersonic inlet axial Mach nuaber would reduce the
inlet loss incurred in diffusing the flov from supersonic Mach nuabers to
subsonic at the fan face. The transition to supersonic throughflov within
the fan component is made by slightly closing the inlet nozzle at
approximately 80X rotating speed while the airplane is on the runway. The
numerical simulations are performed by solving Quasi-3D Euler equations
using the symmetric explicit TYD scheme in both a steady and a2 transient
vay. From the steady calculations, potential of a STF fan is confirmed.
From the transient calculations, the following conclusions are obtained; 1)
It is possible to start the STF fan by closing the inlet nozzle. 2)An
enough total pressure ratio and an enough area of cascade throat are
necessary to start the fan. 3)Total time to start the fan depends on the
inlet axial Mach number and the area of cascade throat.
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NLET RXT mTIO
DENSITY SLNEEXO0 L ISUTLEO0 . B319SEFO0 ﬁg&
STATIC TEMPERATVRE - 16000E403 . 1SS63E+0T . 97269E¢00 T
STATIC PRESSURE - S29S0E405 L JO4T0E¢0S . B0MS2EV00
WEIGHT FLOY <OIISIEFO0 L SUSISEC00 . SHTISEO0 ‘
T.P. LOSS COEFPICIENT - 113308+00

RELATIYE COORDINATE SYSTEM

TOTAL TEMPERATURE J3USBEC0Y 337928403 . S9SAIE400
TOTAL PRESSURE <ATIH0EROE . ISETTE408 . 83497E+00
XICH WABER SUISEEROL L 2{208E¢08 . 1026SE¢0L
FLOY ANGLE L S1000E402 -, 20971401

ABSOLUTE COORDINATE SYSTEM

TOTAL TEMPERATURE L20300E403 . 31S4E403 . 1SRO4EN

TOTAL PRESSURE 101326406 . 2T9GENOE . 27630E+D)
WACH NABER . 200008401 . 2T804E#01 ., 13$4IE¢0] T
FLOY ANGLE - 226038-00 - 29901402 K1 ry—-21 F<- 88 (FRKo.1)

Rl RN RBEHE

B8 7 —22 F=., ~8® (RMFBO.1. BRI, — X 1h 5 0 EB6R)

T— > —— . g .2 I T " — T
5 | : g :
i ~\\ = o 1r Pressure Ralio 7
o r 3 5 L i
8 Outflow /'} 42 9/ a |
p B Inflow _ o o _
5 a - .
h 0 - - Outflow A
2 3
0.5+ Q 20.75* .
}— = .
RN r o LE i Inflow ]
- N e 5 g | R
41 © L 4
L ' e
o 0.5t -
g - i i
,,,,,,,,, ) 2 I R .
olg— 5 ] 0 100 200
<C
TIME (sec) @ Shock Speed (m/s)
O
= Rio HheE st biBHT2HEBARKOD
K9y BRMZ{AER nE|. 2ER (RA~ v ~H1.75)

Thic dociiment i nrovided hv TAXA





