Study of Buzz and surge for supersonic air intake 2014

)

i Ji

sl s Al il sy

Tllses A JLs

aa Y14l Y Al oA ags"

el Il 1 g dgl 4 IS
ga¥ ] 4] Y lawill,y LasLs

' {;_g:_i_il H}X_H
-{;_i_lb_x_)l 4 | R




Study of Buzz and surge for supersonic air intake 2014

Dedication

We would like to dedicate this project
To those who gave our life its meaning
And taste
OURFAMILIES

AERONAUTICAL DEPARTMENT.



Study of Buzz and surge for supersonic air intake 2014

Acknowledgement

We would like to thanks to those assist us to accomplish this
Project, firstly:

Faithful project supervisors:

ENG.D.Enisar Ahdel Fattah

Secondly.

ANY ONEHELPS US.



Study of Buzz and surge for supersonic air intake 2014

soaldiual)
Laie 5 (Sl ol jadll Aa 5 ) ) ) Dgansil e gy 3 gl
e e ey o i i (critical) zad) A (e ol Jand) Jasy
Slodeall JAT g & jaall Lty 3 o) ggl) LS sl sy Daa 5 ple 4060
(Mach ) el s ey Zua 5 allall ks (houndary layer)iedlell Akl ae
agaf) g iaal) ehsgd LS jladi Ledie 5 (buzz) Vb S sb LS5 number)
nEA_g_E__jLiJl »'J'“ lasall ya (normal shock) gl gasnll danal) CJ.".‘E & jadl Leallady Uﬂ.
(surge) Juaayly i g jaall b g (el Lals dlls) g Saa 5 alll)

oSl bl Al A ol s Al oy ) agaadl e J genall
day ki ) g Sua e Jaadl sladl sy cgotal)  (pressure recovery
g glaciall 52l I3 (N-) Alile lades bie aladind oy ol Jial o Jgesall o jaald
i manadll il e da i) G plall Ll 4l g o (pressure (recovery
o2 (o aall 402l 3 ) g gyl pacay LS g plall s B o ) elol 4 jaa oy
the Jie <l jaall s pe il ol gl duaS 381 525 3 jhall 535 Lglay al sl
open/close schedule of a bypass aladl ¢l s second ramp angle

door



Study of Buzz and surge for supersonic air intake 2014

Abstract:

The project provides study of instability which occurs when supersonic
inlet operation at off design conditions (flight condition and engine
operation condition).When the inlet operate near to critical regime, the
stability interrupted by transient process which occur due to reduce of
mass flow required by the engine and boundary layer interaction with
shock system. This phenomenon occurs due to flight condition and it is
known as buzz. Also when mass flow store inside inlet exceed than mass
demand by the engine, the normal shock will expelled out of inlet. This
phenomenon occurs due to (engine operation condition) and it is known
as surge.

For an on-design condition, the total pressure recovery is maximized
according to the optimization criterion, and the dimensions of the inlet in
terms of ratios to the engine face diameter are calculated. The
optimization criterion is defined such that in a system of (n-1) oblique
shocks and one normal shock in two dimensions, the maximum shock
pressure recovery is obtained when the shocks are of equal strength. This
project also provides a method to estimate the total pressure recovery for
an off-design condition for the specified inlet configuration. For an off-
design condition, conservative estimation of the total pressure recovery
is given so that performance of the engine at the off-design condition can
be estimated. Also the project includes the methods discovered to
reduce and solve these phenomenons. This methods lead to match the
mass flow demand of the engine, the second ramp angle is adjusted and
the open/close schedule of a bypass door is determined.
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