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Qu2.0) From fhe data card
'P’(ﬁ)é) = _af__ S -rlJ (g)t 'x"g’/C)d'gg

"o, 93¢ Lfﬂlgs-gl
where ('U‘L .,(ap-c - Ty -
For x in the far- feld, S S B
Ix-yl Ix|
© -x 9

In Qa Je;f; Of Adrameter (D, mean ue.(ocd-g D,

D = Mach mumber ond the jet is Compact i}
< the Mach number is loew.

Henm_, fov X in the far—ﬁ‘@ld,
F{gg,t): X X gT ( , laq A
at 4.t 3

I>c |32
This gives f’(" 1«,),\,I_,_ U %,U D - D Qo 'l-
x/c? p* x|

The mean Square  pressuve fluctuation threrefore scales on

2 ,,8
€ U7 D which is Lighthills eighth- power law
c* )l
b) To reduce b;‘j 25dB ieed Uf’l): = lo~2'5 (1)
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Qu2 bcont.) o
[—’ - r Momentum amwlgsfs for /arge control suiface
L Aiv is entrained ot rate r:aalz_v_!'DzU wibh
: P —> &
l D — U

r\le«'giue momentum,
Pressure is w‘hmosphzn'c around control suface.

:

[
Y

- - — Rote of change of momesthume m, U= Thrust
=-1l'D‘Ll)1
m
2 2 2_2
Hence for same thmust (),_ Dz = ()| D,

Uq_: ()121
D,
Subskiuhng For U, in (1) y: 2.5
O 10
DS
2 -2.5/3
Rah‘o Q/z :(?g_X: 10 = 0O.15
A D

) When the aircragt is in Forward flight with velocy
\V , the source is best analysed in a Smme of reference
S‘l'aab'onavv:( relobhve to the airvcrajt

: \4
T J Then momenfrom ana‘l«ﬂsis gives
— 50U Thrust= m, (U-V)= n_PmU(U-V}
v il 4
-+ s
- =V

L

— T - —— ~

Hence (iy $or same thrust ot reduced () need to incvease D
by rmove than in the stabonawy case.

() T.. scales on the +urbulent {&,‘Ofua'h‘oy,s which are
veduced as U is reduced 4o be closer fo V' because e
shear Jlow is reduced.

Giv Since tie aiveraft is wmwooing, +the Sound heard on
the ground wll undergo a Doppler shift affeching bok
e MM&N’@ heard bg o 5"‘&/\'0»5::3 obsewer amdpossibl&
also Pre ame-'-l—ud.r..
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" Qu4a)(i) a

a U,€os ot

This is & monopole source. Sinee it is Compact
f'(-Z:*‘h‘_g&_ V(&-lgl{c) wheve V(t) is the volume
4|
V()= a*u,coscdt
V) = - a'u,@sinedt

Hence  $'(x,t) = - gj‘u,wsanw(é-hsl/c)

Lrlx|
— -
?Owef: f —’L dS = A L ‘E_T" ouo‘aa“ )155n103t
s Q€ At 4zl
= % a* 3’ u? |
c H4n 2
= wa \* 42>
e (2] wd Lesil
SN
(i) For cube in duct
Ati -4l opuend'l_h.z same c:wm.lﬁs:s‘l as above 5"“2“
&u’w‘wb _ Ue fPOu)Cr = ‘oc( 9_) qa. (.3&
;_.\ <7 un

wheve uwp is The Lelocity at fhe open end of fke.dud
Now need +o use duct analysis for plane waves o relote

Uup +o Wwo.
e o ) i (t-x/c¢) {w(t+x/c)
Cl-)lﬂun the duct, 1) (x,t)= Ae + Be

Open end boundand Condihon

f'(é,t)z o = Ae"wuc+ &IQUC
B H -20&9L/C
=~ He
ic@t - 'wx/c .w —QU/
’P’(x;*-)z Ae (Q ! _ e" (x c)
Wbl i o(x-28)/
Wiet) e 1 Ao L0 fe(ax-28)/c)
ke Ot

On mo()t‘na facz ac;o, u= yée
2 u,= A (1+ Q-Q:welc) =

Q, c

A= ¢, c ue

I+ e*int c
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Qu iy cont.)
;wt -1
Up(t)= ull, €)= _t Ao 2 wifc

e

9t ~redtlc fedt
(Ae(f): Uo e‘ ﬂe = uoe 2
-2iwt/c e  -iwt/c
l+e e +e
it
= Ug e
CDS(we'Ic)
- 2 2 2
Hence (Bue\ = U @
ot 2 “cod(wYc)

Radiated sound power = Q‘, (“9“

2a) “° - [35%]

CO s"{wl/ c)

This expression is valid l:f the ro.d.«wﬁad sound power is
Smald COlMPa{ed eoith the eJlo_c}ed power,
the resonance Conodihon cos tedlfc) = O.

)e. awa.y ﬁOm

b) (i) Now +here

. af2 afa
is no net mass §lux j-uolS-_-.J fuosin(ﬁ)dx‘d.zj
<afa ~4. >
=QUg Q cosf{T1xa
However Hieve is a moment of mass qu [“ S( )]-qh
x fx,ud5¢0
The sound will he dipole, oxis in the 2Q-direchon [1s]
() The wawes

duct and decoy Qx‘oon.enh'ou‘d‘ up is Therefore
smaller Thaw u, and neg L;a,'bha enevgy is radioted. E’S"Z]
He wowe ave euonescent esther

l(2= ﬂ/a (_Qad_g 4o O wone wa in the o -divechon (4 LS/L = 09"7 <<C.
Tlis swubsowmc surface s‘o.?_ed means wowes that de

QxPva,mhazU{j w the axial divechon. AHQ{nahue:bj look fOY v
o solubon of the wave Q?Mwbo:a of Hwe Fform e j:(x,)sm(ﬂ.x,_)

Subsb-l'whng infe the wowe Qﬁuahon giues i}"’ﬂ w .0
n* o ( )
{/a-" %3
with soluhons f(x,)=A

)at:+g _(ﬂ" -a}c‘) 2,

Toe <ee that

e evanescent.
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