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SUMMARY

Data from the acoustic test of a 120-inch diameter payload fairing
were collected and an analysis of acoustic fill factors was performed.
Correction factors for obtaining a weighted spatial average of the
interior SPL were derived based on this database and a normalized
200-inch diameter fairing database. The weighted [ill factors were
determined and compared with statistical energy analysis (VAPEPS
code) derived fill factors. The comparison is found to be reasonable.
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1. INTRODUCTION

The database used in the fill factor study of Ref. (1) consists of
the acoustic data from tests and anlyses of 200-inch and 120-inch
diameter fairings.Microphone data from the 200-inch diameter
fairing is rather complete and well defines the radial distribution of
sound pressure level (SPL) of an empty fairing. However, for the
120-inch diameter fairing, the original microphone data were not
accessible while the only data available were the deduced fill factors.
The fill factors were most likely based on the simp]é“ average of a
few internal microphones in the definition of the emptly fairing
environment. In this report, the original acoustic data for the 120-
inch emply fairing are collected and analyzed. A correction factor
schedule was determined to correct the simple averaged fill factor to
weighted fill factors. The weighted [ill factors are compared with the
V APEPS derived fill factors and found to be in reasonable agreement.

2. DATABASE

Internal SPL's of the 120-inch diameter empty fairing were
measured with five (5) microphones. The locations of microphones
M9 through M13 are shown in Figure 1. Microphones M9, M10, and
M11 were located 18 inches radially from the center while M12 and
M13 were 30 inches radially from the center. Microphones M9, M10,
and M11 were at different longitudinal stations while M12 and MI13
were at the same longitudinal station. Figures 2 and 3 show the
measured SPL in the fairing with and without acoustic blanket
linings, respectively. Although there are five microphones, they
really represent the SPL at only 2 radial stations (R=18 and 30
inches). The average of M9, M10, and M11 at R=18 inches and the
average of M12 and M13 at R=30 inches are shown in Figures 4 and
S. They are not sufficient to represent the radial distribution over
the cross section of an empty fairing. To mend this deficiency, the
database of the 200-inch diameter fairing was used to derive the
radial distribution of stations from R=30 inches to 60 inches. This is
the same database used in deriving the fill factor of the 200-inch
payload fairing in ref. (1). Figure 6 shows the radial distribution in
the 200-inch diameter fairing. It has been normalized to the SPL at
the center. To convert this distribution to the 120-inch diameter
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fairing, the frequency must be multiplied by a factor of 200/120 =
1667. This amounts to a frequency shift up by two 1/3-octaves.
The radial distance must be multiplied by a factor of 120/200 = 0.6.
Figure 7 shows the frequency and radial distance corrected radial
distribution and it has been normalized to the SPL at R=27 inches.

3. CORRECTIONS FOR AREA-WEIGHTED AVERAGE

To perform area-weighted averaging, the cross section of the
120-inch diameter fairing is divided into 6 annular zones with
parameters shown in Table 1. Combining the measured SPL in Figure
4 with the radial distribution in Figure 7 and assuming the SPL in
7one 1 and Zone 2 are the same, the composite radial distribution of
the 120-inch diameter fairing, with blanket, was obtained and is
shown in Figure 8. Following the same procedures, the combination
of Figure S and Figure 7 gives a composite radial distribution of the
120-inch diameter fairing without blanketl as shown in Figure 9. The
fill factors of the 120-inch diameter fairing shown in Ref. (1), are
relative to the simple averages of the microphones in Zone 2 and
Zone 3 of an empty fairing. Simple averages are performed over
zones | through 3, and area-weighted averages are performed over
zones | through 6. The differences (in dB) of weighted and simple
averages are shown in Figures 10 and 1 1 for the 120-inch diameter
fairing, with and without blanket, respectively. This is the correction
factor schedule used to derive weighted fill factors from simple fill

factors.

4. FILL FACTORS

The weighted fill factors were obtained by subtracting the
correction factors in Figures 10 and 11 from the simple [ill factors in
Ref. (1). Figure 12 shows the resulting weighted fill factor of
configuration A obtained by subtracting Figure 10 from Figure 2.8 of
Ref. (1). The fill factors are still very significant below 400 Hz. The
difference between 26-inch (32%) and 8-inch (75%) space is not very
large. This leads one to believe there is strong coupling between
these two spaces in this configuration. These spaces should not be
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viewed as being separate spaces as implied by the percentage [ill
which is defined as if they are independent annular spaces.

Figure 13 shows the resulting weighted fill factor of configuration D
obtained by subtracting Figure 11 from Figure 2.15 of Ref. (1). The
fill factor is very small because the microphone is near the transition
region of the payload configuration in this case. Figure 14 shows the
resulting weighted fill factor of configuration E obtained by
subtracting Figure 11 from Figure 2.16 of Ref. (1).

A comparison of fill factors derived from the empirical
database and statistical energy analyses (VAPEPS code) were made
and are shown in Figure 15. Configuration A was deduced 10 be
representative of a 75% [ill condition and configuration E of a 81% fill
condition. The VAPEPS derived fill factors consists of 70% and 80%
fill conditions. The fill factors from the database are higher than the
V APEPS results at 50 Hz. The database elements show a dip in the
63 to 80 Hz region, and rise up and peak at 125 Hz. In general, the
V APEPS derived fill factors envelopes the database except at 50 Hz.
This is consistent with the 200-inch diameter fairing results
contained in Figure 4.15 of Ref. (1), which is reproduced here as
Figure 16.
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TABLE 1 RADIAL ZONES

Radial Station (inch)

0 to 10-
10 to 20-
20 to 30-
30 to 40-
40 to 50-

50 to 60-
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Figure | Location of Internal Microphones

9



c/m\_

T x m/
W+ |

v

=

b T

2 - !

O -

Neles

19%ueg yua dunire] Ardwg Jajawel ysul-Qgz 1 Ul painsealy S leulaiu]

(ZH) AON3NG3Y4 ONS8 3AYLIT0 £/1
al s} _

R ] ) I | ] Ty

.

Z 2In3rg

7

0 ot

e ———

DOt

0051 uuel
Id

00!

0°0St

(4u)

10



103uelg inoyitm dutaie Aidwg Jajawelq Youl-gzZ | Ul palnseay 1dS [eulaiu] ¢ 2an31]
) (ZH) AONZNCZ¥4 ONZE3 3AELI0 /1

O Ol 01 8
b ' ! 1 N , ! ! )

oot

o ou

ogl

0°0bl

00St

bl

R)

(40)

[l



X {0

5

MU
T OO

2
§

S

3
-

(oo f— =
ALK

—- (.
()

(O
Gl

1oueg Yia Buriieg A1dwy J1919wWelq YoUI-QZ 1 UL uonnqrnsiq reipey 1dS b 24n8ig

(HONT) NOTIHIS 7HIguy
23 C'ES 0cs 0% 0 0% 0ce 06t 0=z Gz
t ! ' i i ! f

ot

oo

J

0l
¢
12

(84)

0osl

00kl

13INSTE HLIM “ONIYIH4 ¥II3WYIO HONI-0ZT
HlB0 034NSH3W 40 295y3AH

0°0SI



193jUue[g 1noyIA Sutsie] Aidwg Jajowelq your-gz | ul uonnginsiqg reipey 1ds

I

G aanadry]
(RONT) NOIILYELS "2109%
SRS 0S5 SN 057 C'0Y ¢=g 0Ct &2 0°Cz ¢rst is LS g0
| | | 1 ! ! ( ¢ | )
)
0S1 o
SCL o
S | |
nn o
=R
ANENE w .
|
: i
| |
!

I25NYT8 ON “ONTYIYS ¥313WHIO HONI-0ZT
"HIBO 03YNSH3W 40 3J8-43AY

000t

Dot 008 oot
e

00rt

0°0Sl1

S

(1)



gurnieg Axdwyg Jojawelq YauI-gQzZ U uonngiiisiq jerpey 1dS pozijewloN 9 21ndryg

(HONT) 3ONJLSIO Ils
005 008 60s 009 0°C3 0oy 00z 602 o) 00
1 { 1 ! ! l '

<)
(o]
)

t

/

!

<

4313WEI0 HONI 002 40 9NIY¥IY4 ALdW3
43LN3D I8 "IdS Ol 3AILEN3Y

oot -

5/ 0'S s'C 00 Ge-  US- G-
gu yldd

00l

14



O
(2O

X101k

uonngrnsiq rerpey 1dS po1valio) £ aindiy

(HONT) JON2ISTO 9105y
oS 0sy 00 OST O0CL C0s2 0 00z O0Sl 001 05 ©D
f ! !

BV S S 9] Lol Sanl lams

e

b

e
LN

(9}
L)
.

-

4.

D|o|dq

INTYIHS ¥313WET0 KONI-002 AldW3 40 3584140 WO 4
“lC=d 1Y 145 0L 3ATIYIEY

0% 00 0s-  00Ut-

ohel

0'se

0'ee

1

Ul

¢l

15



NI

B

P
(N

(OHUMeD

193uelg Yita durae] Ardwy 1a1dwerq yosur-gZ1 jo uonnqgrnsiq reipey Ids o1sod wod

(DI[’) -

Lo —r[—je=

[}
s
)

¢ 2an3dry
(HONT) NOIIHLS Tgi{gy
m_m 2728 0'es 0°5% 00 C'sg Cct Csz 0Cz oSt 001 0's 0o
i ! ! 1 ' ! t t | ! [
| 2
2
o]
|
|
_ ! —
| | °
| ]
=
jos]
S
o
Q
)]
o

I3XNENE HLIM “ONIYIHA

4313WdI0 HONI-02Z1

1d%

(U]

16



——

193ueIg Inotita Butlie Atdwyg JataweIqg ysul-0zZ 1 JO uonnqinsiq rerpey 1ds a11sod won

6 2In31J
1M Tt ~ [} 1
(HONIJ NOTIZLS 2103
m.m.m m.m_m o.o_m o.m.w C0v (ST 0Cz G=2 Ccz g5t 01 S 0
] 1 1 1 | 0 [ i
=
o
o]
s
27 o
SC21 o~
S |
TP _ LS
CSo o =
=
nee T 3
I oo b Y
!
!
_,. bt
o
TS
=2
O
x
o
o

I3MNET8 ON “ONTHIH4 ¥3I3WHIA HONI-0ZT

5

1d

(gu)

17



1ojUelg Uiim 8utnie] Aidwy Jarswelq youl-gz 1 JoJ Uonoallo) Jode (14 01 24n3d1]

(ZH) AONINT3H¥S ZAZILA0 £/1

_ il i a1
P ! ' bty o ! ' ] T i ) ] 1o
! >
| 5
|
” 0
foo]
[ | AN =)
\
m _ | -\)/_\q = >
! | i
At _
jan
D _ o
| “
SRR | _
| ] 2
M
f N
ﬁ . S
| jn}
M
| o
wn
F =
| 3}
=
]

¢-1 SINOZ 40 9AH J1GWIS SNANIW S-T S3NOZ 40 9AH O03IH9I3M

1IMNGTE HLIM “ONI¥IE4 A1dW3 ¥3L3WHIQ HONI-0CT

TS

(80

18



¢-1 S3NOZ 40 9AY JIdWIS SANIW S-T SINOZ 40 9AY 031HII3IM
L3MNETE ON “ONIY¥IY4 ALdW3 ¥3L3WLIQ HONI-0Z1

1ayue(g 1noyA 8utire Avdwg Ja1aWelq Youl-gZ 1 10] UOIDalI0) Jowed [[1d [ 24ndly
(ZH) AONINC3¥4 JALL30 2/1
o1 o1 ol
! t ' ' | | | | T | ' 1 \ Ty ' ' ' N
! >
. =)
3
[
o
~ oA )\\MLKU\E\%J\J/ o
T <z 5 _ =
[6
| =) _ | jou
| o’ / Y rU:

- _\FH\’]N ’
| g :
] _ ﬂ'
| R =
_ 1 ~ _ \ | .U m
IR ¥ | S
RN » | =
| ! 2

3]
jan ]
fon)

}

! N
U
fo)
(08}
jan]
D

19



durlie] Jatawel Youi-QZ ] ur y uoneandrjuo) jo 1010w I paiydiap  Z1 21ndyy

(ZH) XON3ND3¥4 3AYI00 /1
Ol Al ol

= 3]

(7S4) 3068dS HONI-8 :NI-8 (7Z%) J0udS HONI-8Z :NI-8¢
L3XNGT8 HLIM INIYIBd d313WEI0 HINI-0C1

00l 'S 00 0's- 000~

J01384 114

ooz 0Sl
(gad)

gee

0QE

20



gurie,] Jajowerq ysul-gz | Ul q uoneangrjuo) jo 1o1ov] 1] paiyday ¢ 2andry

(ZH) AONINO3¥4 348100 /1

ol al i ol
Loy 0 | | 1 ' [ ) 1 ' ' T 0 | | [ | " |
|
J\P\.MJV U/Q> C_J
_..“_W.\h. _ 17 P\m/mw\\nu T 14 Mf]mw o]
o)
Al ]
~ Ju o
” . o]
P _ o
| |
| | _
A 5
i ! =
il i
1 " .
T | 5
l
__, | ™
. O
o
| N
U
e
(&
©
(@)

(75Z4) 30"dS HONI-8 :NI-8
L3XNGTE INOHLIM SNIYI”Yd ddL3WEI0 HINI-0ZT

JULIYS 14

(4d)

21



dunire Jarawelq Yaoui-gz | ul g uonelndijuoy Jo 1019t 114 PaIYdrapn b1 04nd1y

(ZH) ZON3NO3Y4 FAYLO0 ©/1

a ol ) 0l

N
W,\A_p/o/ml
1 V]Tlm/

= ATNEAL AL
OnZezT | z T ;/m:w\@ A

i | N, Y

!
{
| |
|

(718) 304dS HONI-9 :837d (718) 304YdS HONI-8 :%37d
LIXNB1E LINOHLIM INTYIHS ¥313WHIO HONI-0Z!

S 00 0's-  DO0L-

U

001

ooz vl
(G0} JOLIUS

0S¢

0'0¢

T4

22



duraie Jorawerq youl-gz | Joj s1ode] (14 jo uostiedwo)y (] 3an31]

(ZH) AON3NO3d4 3AELI0 ©/1

Ol o)l o) o
o _ _ ! ! 1 L 1 Lt
=2
jen]
0
fan}
A x P | o
U3d-HA X o
o] - J
Olduh—~ N vu_/ \X 5 )
m‘UJ& v _ ! \/1— o Va_vlﬂﬁl\ \D- .VM\% . .HHA
Vm‘l#& O 7 [ rvu\?\/x ,lf/,/.r.,//Q'.L\ _ \w‘_ T A
~. /
NI-8 O y N i
ONZ537T L 3 i
) V.J/VA’IIVA o rI‘w ~
\ =5
| I\ i
| i O
o
|
3]
2
[@n]
&
[@e]
o

(708) Sd3dUA :08dYA  (70Z) Sd3dHA :0ZdHA
(7Z18) 3 4NOJ :S37d°%37d  OH40-(%SZ) 4 4NOD :NI1-8



(1 "Joxur ¢1'y 2an31y) aurnie] Jojdwelq ysur-goz J10J sJowed 111 Jo vostiedwo)y o] aInadry

ENEE |- *

CANODD -+ = =

e _

P _ | | AN

S-34dn 0 _ _

ON2537 ,
| v
| \
__ \

{
(78F) HONI 0F€ :D 4NOD  (/%S) HONI S2 :8 4NOD

ONTJWE0 03N03H3S/LSNDT W33/ T3S

7205 :Sd3dUA

0L 011 0 OUl-
(yu)

UL

0'ub

BRI

JuLJud



