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Relia e prediction of flow noise for Spokane is clearly con-

I ~ tingent on identification of noise sources in measurements in 
______

I ~~ previous sea trials. This basic task of the Purvis data analysi 1i~41 1

has not yet been satisfactorily accomp1ished,~-e6--reviewed in a

I ~~ pa ate~inemo~ except in a frequency range below that of main

interest. ~

In the Purvis II noise measurements on 5”-diarneter flush ele-

I ?“4 ments located outside the field of apparent bubble flow, the

I principal contribution to noise at speeds U > 15 kt in the fre-
,-14 co~~,

I ~~ quency range CD/21r < 0.75 (U~~/2O kt) khz is confidently recognized

as direct TBL pressure fluctuations. Furthermor e, the scaling law

for this noise contribution is thought to be established to adequate

I 
‘

~~~~~~~ approximation , as given in Ref. 1. In this same domain , and indeed

in a domain more comprehensive thoug h of uncertain extent , the noise
~~

spectra are expected to be given similarly for Spokane. In the

I ~~~~~~ range of higher frequency, our prediction at present must be more

~ dubious.

Results of noise measurements on large flush elements in several

sea trials , referred to free field calibrations , arc shown for

0, 10, and 20 kt in Figs . 1, 2, and 3. The curves shown refer to

I (A) USNUSL element 23 on USS Albacore , ceramic diameter 1.5” , boot

1 (3/16” thick) diameter 2.875” ; (B) Purvis II clement HF-3 , diameter

5” ; (C) Brownson element H-i , 4.5” (streamwise) x 6.875” ;
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UNC LA SS;FI [DU (D) Br~~’nc’~n element IRG—18 ,, d~~’niete : S~.

I %‘jt~ consi 1e~ cri e C j.a4is~n an~ort~ these eler..’w’~ Iii t!~ frequency

range w/2ir > 1.5 khz. At 10 kt, HF-3, which is typical of elements

of the HF and LF Purvis arrays , measures noise averaging of the

I order of 10 db above the others for 1.5 to 4 khz. Evidence indicates

that this excess noise is of machinery and perhaps also water-inter-

I face origin and, with care, may be reduced in a Spokane configuration.

I The USL 23 noise in this instance varies erratically in this frequency

range but from 1.5 to 3 khz lies moderately below the levels on the

I Brownson elements. The USL element is smaller than the others , but

J we do notbelieve the noise is direct TBL noise, and hence the dif-

ferent area averaging for different element sizes may be of little

I import. The relatively very low noise measured by TRG-18 near 1 khz

I and the limited number of runs and variability of spectra from this

element suggest that element H-i is more indicative. In the tenuous

light of these results we conjecture the following noise levels for

I large flush elements on Spokane at 10 kt in the frequency range above

that where the TBL prediction is considered applicable:

Frequency (khz) 1.5 2.0 3.0 4.0 8.0 10.0

Noise (db re 1 ~bar 2/hz) -27 -32 -40 -43 -50 -58

At 20 kt, from 1.5 to 4 khz, the noise spectra’ on USL 23 and

HF-3 are nearly equal and those on the Brownson elements average

4 to 6 db lower . At this higher speed , we cannot account with

assurance for the difference between the Brownson and Purvis levels.

I ‘ 

CO1~1DEN TI AQiNCLASs;ri~
II _ _ _ _ _ _ _ _



CON FIDEN T1:
I Tt  ~~~~~~~ plau~ibh~. if ~~ r~ re , that ~he ‘icise for the Sp~k~n3

I snoul d ~~ nc~ hIgh er th~~i for a!~e lower ~~~ rf measurements. WitI~ this

consideration in mind , we conjecture the following noise levels on

I large flush elements on Spokane at 20 kt in the upper frequency range:

I Frequency (khz) 1.5 2.0 3.0 4.0 8.0 10.0

I Noise (db re 1 ~bar2/hz) -17 —24 -27 -31 -40 -50

I With regard to dependence of noise on element location on Spokane,

at speeds U
00 > 10 kt such that proximity to machinery spaces are

1 expected to be of no great relevance, it is predicted on the basis

of the Purvis noise measurements that all elements (provided they

are removed from any evidently bubble-infested region) will be subject

to substantially the same noise independently of position , and, in

1 particular , of distance aft. Again , so long as the dominant source

of high-frequency noise in previous sea trials remains uncertain ,

a degree of uncertainty must be attached to this prediction .

j In the range of lower frequency, r ough ly where w/2,r < 1(U /20 kt)

khz, we expect that the noise spectra on flush elements on Spokane

will be given by the levels and scaling inferred for direct TBL noise.

If the dominant source of noise on large flush elements in the higher -

I 
frequency range measured in the pre\iious sea trials should subsequently

be discovered and should prove to be of such origin as to be absent

or avoidable in Spokane , it Is conceivable that the inferred TBL noise

I spectr a will apply in Spokane up to higher frequency . On the basis

mainly of the Purvis measurements on 5”-diameter elements , together
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with comparison~ and I~it~rp~.crati’-’n (see I~CC. 1), we predict exp~icttly c

I that for u~ 0/’J~~ > 10 up to some val.i~.. > 3C , where is the

I 
effective element radius, the dir ect TBL noise, P(w/2ir), will be

given approximately by 
- 

- 

-

1 ‘ 3(1) 10 log 
~ 

P (cq/2ir)/p2R0U~ ~ 
- 32 - 50 log(a~R~/LJ~~).

I 
Predictions based on (1) must be qualified as follows. Eq. (1)

yields dependence of P(co/27) on R0 as R0
4
, whereas , even if high-

wavenumbers predominate , we cannot suppose that P(a/2ir) decreases

more rapidly than as R0
3
, i.e., if the right member were exact and

depended only on aRc/U~~~ 
the coefficient given as 50 would be

I expected to be < 40. This discrepancy is attributed to some small

dependence of the measured P(cr/2n-) on the additional dimensionless

variable or possibly on crh/v*, where h denotes an effective

I roughness height for the flow-bounding surface, a dependence not

i included in estimate (1). The dependence of TBL noise on a and

U~~, however , is thought to be given adequately by (1) as it stands

I within the range specified.
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. 1 1. Purvis II Second Data Analysis Report , TRG-023-TM-67-19,
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May , 1967 (CONFIDENTIAL).
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