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& M An oacoushc mode in a duct is said +o be ‘wit-off’ if
i+ is woonescent . Then the axial wavehumber is puvely
imaginary so that Hhe Gwpli-haol.z cf the distuvbance
decays expowmthtially along the duct.

(» The $ormula on the data card gives the pressure feld
as : : .
( (Wt +n®) o fhx ¢ kx
plx,b)s e To(2mar)(Ae *+Be )
a
wheve =2, is the mth 20w of J, (z) and k= (k:-z.:'n/a")J
Lo=a9{co. .
We denote +Hhe rofabon vute by Q.
Blade Posa)ns ﬁse_qu.enad is 3.0
At harmonics of blade 'Dags[,ng ﬁ*equen&d o= 3M.O. Mtnltejer
n= 3”,
Sor Cui‘-qﬂ- modes we need k imaginaw ie, 1¢o < ?M

Q
Co q
For M=4, we requive N < S 2,3= % 4.20119
| 3a 3a
=2 N<C 26 = G 7.50129
3a 2 3a 2
g
=23 N<C 23M = Co ( A M + O. 90961(3"4))
3a M 3a M
<% (1+ 08086 M"h)
Qa 3’/3

It is clear that the most

Shfingen'l‘ conshmint is ﬁ:r lar3e1‘1
and that we reed

N <G = 343 = Q,ggé'}xlosmds"
Qa 0.1/5
= 21, 83¢€ Ypm
_—

_

) M3 (nt-©
(&fi:’l) The rotor paHern has the form o ° ( )
ond +he siafor Pa{-,l-ern is e+¢.N56 where S= ;‘:;:bznlfi
So rotor-stato, inferachon ; M3(.ﬁ1’: _@); (NSO r bla
mooleg are :
((M30t - (M3 2 NS)O)
=~ e

Modes propagate if  3M.0a > 24 ayens

Co
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U.Sua/uﬂ- S 2.4x%x number of roter blades and S Prime 's

o 9000‘ choice.

Heve 2.4x3= 7.2 so ty $= 7, S=11 is anothe, POSS(EII:‘/T,.

For 16,000 rpm La = 0.4 52 <1 so ol rotov-alone
Co modes anre cut-off

Mode of Swequency Mx bpf propoagote if 0.458x3M>2 .-\
o+

i.,e. if O 458> 2i13MiN7I
3IM

For 7] stator blades
Fov bf’f/ M= 4

21125N7] 51 for al N and so ceviainly »0.458

3
AU modes at bpf are cut -off

E)v Qbe, M—-Q.
2,]¢F N7 is >4 for ol I\/Qxccpt N= 14

FOYN:‘ ‘
l6-7]- 1 20 = 1.84118 = 0.3068 < O.45%
6 ¢

So the S vt ownler stator mo e _propa,qm‘e.s at QBIwaiﬂ\Sal

A choice of S= 14 wowld have been betier for 1 aud 2 b/oj;
Then the minimum valuwe ¢ ’CI N”I is 5 ond 2,g=6.41562
2is - 6.41562 > O.u58

é [4
and all  modes are cut -off ot 2 bpfas well as bpf
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7/ M

,/ x=0

cross-/sectional
area S

Cowb‘rmi{—g of ?re.SsQre at x=0

‘Wt , ot
(I"‘R)el = ?l - Te (,)

@nﬁwﬂg of mass flow rote
’ J oot , it
(I-R)S e +m’'= TS e (2)
G Co
where m’ = mass £low rate out of Helmbholtz resonator,

From (1), R= T-I and subsktubng infe (2) girks
Jwt , 1ot
(2T-T)Se'*"4+m = TS e (3)

G o
R . Luhon would include
From equahon (1.20) in the lechwe Notes (@ f;‘:'nsoﬂe ity resomator
m'= 1WA I ,P" result as iv echuve Nedes)
T o-aMw
= iu)A 1 TQ,C‘) ‘f?OlM Qquah'on (lJ

[ S L)
Subsh"luh‘ng for m' in Q(iuah'on (3) (eads +o

(21-T)S + iwA _I T= TS
Co ) wz-ch/u Co
iie. 9T = 2T + ivoAG [ T

St WAl

2
Rakho of incidewt fo Aansmileq acoushc power = !_I'lz
1T

! |

= 1
35C oSy r e (b= )
- Co o

<
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