GAS 2013 exam  Solulim
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@u L.
o) An acoushe mode in a duct
if it is euanescent. Then He oaxial wavenumber

is ere,lg imaginary so that fthe amplitude of e
d/f.sJ»vaanc-Q dQ_c_a,bs QxPoy\en‘f‘fa% Q‘Omg ﬂLQ.GLMCt'

ie said 4o be ’Cu'é-o&J

b) The formua on the data card glues the pressuve

Seld g (Ot +n0)
+Nn
F (%,f):Ql a“ (zmnr) (Ae -.LIC.I.B* Be;kx_j
(8]

where 2., is the mth zeve of T, (2) and k= (k2- zm/a)
Lo-z Q?/Co.

We dencte the rotabon rate by 0, blade passing fve?wzwcg

is 3.

The flow feld is sleady i the rofabng  frame,
i.e. ,F(x t) is a funchon of (et - @)

At harmonics of the blade passing ﬁeqwznaj W= 3Mn, Mintege

n=~3M
For cut-off modes we need L imaginary ie. ko< Zmn
a
3MR <« 2z, 3M
Co o
Zmam increoses coith m so need BDMN < 213,\1 for s M,
L) Co

For M= 1, we require < S 23 = ¢ 4. QOII‘?

a o 3

=2 N < 6 = ¢ 7. 50127
3a 2 o I3

>3 |
S L (31‘1 + O0.804I {3)‘1]"3)
M a 3M
= 5 (1+ © 8061 (3M)7?)
It is clear H4hat the most stringent conshraint is fOr /arge

and  Frat we need H.< Co/ = 343 = 2. 2867x10” rads~
a ©./5

=201, 836 vpm
_—_\

C.) The rotor FaH-grn has the. JCOrm 2 LMB(.Q_{:-Q)
+iNSO©

and he stator Paﬁem is e where S= number
o_‘F S'fu’fbr b/ﬂdes
Se rotfor- stator inferachon modes ave : e (M3(t-8)7 NSO

e ((AM ot -(M32 NS)o)



Mode < Fro‘oasmfe if 2MQa ¥ 24 ausys
Co

().qu}_,{,d S 2.4 % number of rotor blades and Spn‘me Is a
good choice. Her 2.4x3= 7.2 so try S=7.

For 10, 000rpm Ra =0.458 <4 so all rotor- alone
Co modes are Cuf-oij,

Modes of blade Fassc‘-ng ﬁzqu.anﬁ Propngak if
o.p88 x3 > 2113_ -

N7l
i.e if onusg S 2103 7N
3
2113 Nv7] 54 for al N and so Cevfainly > ©.458.

3
AU modes ot bpf are cut—a&




