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ABSTRACT

This paper analyzes the effects of sideslip angle(SA) on the buzz margin of supersonic intake. The
buzz margin is assumed to be stabilized by a controller which generates command depending only on
the longitudinal sensor measurements. The analysis is performed based on three dimensional CFD
results with which the sensor measurements can be simulated. In such a control system based on the
longitudinal measurements, unexpected lateral flow perturbation results in the increase in the total
angle of attack(TAoA), that causes the degradation of the engine intake performance. As a
consequence, it is shown that the control stability is reduced such that additional control margin needs

to be secured.
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: total angle of attack(TAoA)

: mach number
: total pressure recovery ratio(TPR)

: sideslip angle(SA)
: acquirable maximum TPR

: buzz margin
: TPR command
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Fig. 1 Typical geometry of supersonic intake.

3. Mo g2|E

31 BIEA| 71554
B el ASE WMzoh Aojsle TaE
HPA7E $5715 T4 Rlgs 3o
stol AARAS, MDA F5 ED
e, FUd+ F5S FEFUEFE 7
Aok 44 4 At o ¥
s40] olsha, Al BHNN 2
L9E Aotz A A9 %
48] 2ash Ao A B
‘Q T e AHol A ol H
H]gJ A 9] BTT(Bank-to-Turn) 7]&<
dunnPzt 7|50 HA3F
daglEs 48 492
w5 A2 HedA BgPA &

=

83 994 A A2 B

oo r
I

7}

o2

bt K
N

N0 ool ff P
ox
m 01r =

g Mo

2
=

F

e
iE oox X off {4 [o

oZ
< o mlo
o M
24
1o
on
Ho
53
o ¢

H
il
B
oft
— N
ofN
Y
s

o ot w2 . orr
=

o o 5
o,
it
2
R
(d

32 Hz=rRd Ao} 7=

NEACIAS 3] AHgE W=k Aoy
ig. 29} Zro] u]|3] wlsty L WezZtS A F
ol AP &L Ao Aol
L33 e e gAL olgd 3
olg3te] FIFABINA AtE o
w vhelest wezke FR@Th FH A

=3 AL4H 3EE(TPR command)S ZH
371 A% ARAFE A5, o BE ALY
sEge W=z Ao ¥ gol Ak FY

4
HUGE

L fo fu 2 (& o
&
e

7o 53 A4PL olgste] AP HBES
AR o] e BE @& Agstel Ao &
A5 Eq 3% 2o AT F doww o)F ¢
R8sy 9 Aolgzs AR 4 Ao

M, a (M, )

Freestream — Py, Py, Poe — . 7 .
1l 2 estimation

Lielx <— Controller M
F model

My |

Fig. 2 Control structure for total pressure ratio control
of supersonic intake.




H183 35 2014. 6. o

11

Fig. 3 Geometry of pressure probe for air data
system.

ntp_e = ntp_cmd - ntp (3)
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Table 1. CFD analysis condition.

Conditions Range Analysis Points
Mach number | 2.0 ~ 3.0 11
AoA (%) 0.0 ~ 9.0 10
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under the occurrence of 2° of SA.
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Table 2. Analysis point and nominal condition.

Table 3. Numerical results for intake performance.
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Case 1 : AoS 1°
Qp 5.0988 °
1 ¢ 11.3250°
Nip_max 0.9988 (normalized)
M 2.5008
sequence 2 o 4.9677°
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sequence 3
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