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APPENDIX C

TABULATED ACOUSTIC DATA: SELECTED POINTS

'This appendix provides a more extensive list of performance and acoustic data
for a smaller number of data points than appendix B. Table 5, which lists the order in
which the data are presented, is repeated here for convenience. Symbols used in the
listing are defined below. \

Symbol

ALPHA
CLR/S

CPO/S
CP/S

CXR/S

DB
DBA
DBAC
DBC
MAT
MIC
MTIP
MTUN
OMEG*R
PMIN
PMAX
PNDB
PNDBC
POINT
RPM
RUN
THETA
VELOCITY
VSOUND
V/OR

Quantity

angle of shaft from vertical, positive aft, deg

i ) I
rotor lift coefficient, S(IF)?

rotor nonideal power coefficient, CP/S - £ (CLR/ S? - u-CXR/S
i N

rotor power coefficient, 2SO

X-force coefficient, positive forward, E.S(’:ﬂ%f

dB value; not corrected for background noise
dBA value; not corrected for background noise
dBA with background noise subtracted

dB with background noise subtracted
advancing-tip Mach number

microphone number

rotational-tip Mach number

wind-tunnel Mach number

rotor-tip speed, m/sec

minimum acoustic pressure, N/m?
maximum acoustic pressure, N/m?2

PNdB, not corrected for background noise
PNdB with background noise subtracted
test-point number

rpm of rotor

test run number

blade collective pitch, deg

wind-tunnel velocity, knots

velocity of sound, m/sec

advance ratio
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TABLE 5.-KEY TO ACOUSTIC DATA TABULATED IN APPENDIX C

Operating condition Tip planform, page numbers
4 Migp Mgt v Swept-tapered Swept Tapered Rectangular

0.200 0.550 0.660 73 89 - - -

075 595 640 30 - - - -
150 595 685 60 91 - - -
200 .600 .720 80 92 118 131 146
250  .600  .750 100 97 - i, -
300  .600 .780 120 100 121 134 150
375 .600  .825 150 105 124 139 154
400 600 .840 160 . 107 - - _
250 650  .815 107 110 - - -
375 650 895 164 111 127 142 156
375 685 940 170 114 - 142 -
250  .T00 875 115 115 - . -

375 .700 965 175 116 -- 144 --
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Table C1. Acoustic Measurements for the Swept Tapered Tip Rotor.
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

YT

114,0
114,90
111,8

A ]

ol
BTN
nLN

VELDCITY
ALPHA

rec

73.9%
-2,5

W

110,
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.
P N e T 6 SRR ¥
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2PN
CLR/S

NiEd

n.10068
0,07088

1c2,0
107,2
108,60

2ge,5

@D
THETA

26F,5
12.0

103,72
107 .6
104,40
162,8%
107,72

n,n
101,58

26,5

.0
104,3
.‘\’
195 ,1
104.3

NYFG*R
Cv/s

FPHDR

186,0
8,00271

1128
117,64
116,72
111,0
15,7

0,0
112,3

WTIP
Cen/s

PHRDRC

G.549%
0.0013¢8

111,12
118,00
108,5

n.n
109,%

0,58484
5.00197
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e ek e
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b
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0,548F
N,96134

115,4
q,0
116,.2
115,1
D6
N0
0,0

V/01R
CXR/S

PHIN

¢.1995
0,650191¢

-15.9
"17.;?
-21-?
""1?05
-22.5

D,0
=11,0

06,2011
0,002750

-41,7
-24,3
-1@,9
=-25.0

.0
»15.8

(1,20067

=0,001470

MAT
VaourD

FMAX

0.65495
343,7

1.3
20.5
17.7
10,8
18,8

n,o
10,5
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

ROTHT

114,32
116,9
116,85
112,83
1181

n,n
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I
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116,4
113,58
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L IRe BN VY]
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D

[0 N R §

HTUN
crLe/ss

nea

G.1103
0,16017

1658,¢
110.5
108,5
105,23
10¢,1

0.0
1GR, 0

6,00013
0,070%7

104, 6
167,.%
162,7

C.0
103, 1
14,9
cqQ 1

o3 o321
THETA

PEAC

104,58
107,7
1672,4

0.0

107,18

104 .7
98,2

290,7
12,0

103,.4
107,23
102,3

¢,0
102,0
106, 4
100,°

NREokE
Cr/5

182,717
G,00308
117 .%
121.4
120,5%
1179
121.9
APRE
117, 8

204,23
D.0N237

1.1‘1‘95
117.%
112,5

0,9
114,0
11/,.5
110,313

203, &
0,00420

114,4
117.7
113,28

N0
113,7
117.5
112,.,4

0,5480

O.GQ}_E@

116,9
126,4
119,49
117,60
121,64

!’).ﬁ
116,28

0.5979
0,00154

113,9
117,2
113,2

0.0
113,1
117,0
110,7

V/0OR
CXR/S

P T 3

G,2012
=D, 001790

=268
=58, 4
=35 ,4
=-31,1
=446

0,0

=38,0"

00,1509
DL,004700

20,0
-27.2
-17.7

9,0
-20,3
-30,7
-16,1

0,1507
0.,005410

19,3
=23.,5
-13,R

Q.Nn
=24,1
-«33,0
=21.5

0,899
40,9

- N) N3
ELTIDF 1 IS B JEVY I R

D~ D e

NN

0.6879
340,9

12,4
24,4
14.1

n,n

26,4
24,8
24.9
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- Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

DrTAT

12

118,A
121.5
116,1

Q49
120,17
121,56
119,77

117.1
120.4
115,13

H.0
110,4
1211
120.8

111,#%

112.5%
111.72
18,0
111.7
111.4
10742

YELOCTITY
AL.PL2
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CLR/B
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0,170%9

119,0
113,7
16Q,0

2,0
115 6
113 .1
107 .58

D, 090K
N,127¢9

108, %
112,3
1682, 8
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109,7
112,58
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6H,1199
n,0837%

104,3
109.5
103,72
103,2
102,13
106,1

99,19
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!\DA(‘

221,00
12.0

110,10
113,7
18,0
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113,.¢
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221 .0
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112,3

109,7.

0,0
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103,46
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0
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LYNG
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00376

122.2
126,72
121.1

0,0
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125.7
112,5
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2.00192
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121.0
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125,58
112,2

00,5966
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1
1
1
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113,54
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V/0OR
CXR/SB
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0,1503
-0,.00822¢

35,6
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41,2
0H,N
-42,4
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-38,2

0,1519
-0,006180

-37.3
~E07
=25,5

2.0
41,2
-3/ ,3
=40 ,9

D.27014
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=20 ,.A
14,4
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a3, 0
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51,4
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N,6872
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J.0
14,9
47,3
Sﬁ-?
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344,78

20,8
23,9
12,2
13,7
26,9
18,1
12.4%
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

POINT

11,9
112.9
111,90
108,90
112.1
112.7
111.3

(914

107,56
118,0
106 ,1

107 .9

113,8

11%.9
S 119,11

120.9
121,13
120,72
115.5
116,4
12,1
123.4

VELOCITY
ALPHA

110,.5
112.5
110,¢6
107,.1
112.2
110,%

129,92
121.2
120,1
115.4
1156,2
121,0
123,4

ETUN
CLP/S

.DER

0.,1197
0.07513

162,0
105.7
1n3,.8
104,7
04,0
166,72
103,72

t,1194
0,10432

101,2
107,4
102,72
103 ,8
102.2
10k ,6
103,72

f,1188%
0.126472

105,¢
109,89
106,58
105,86
1066,2
109,8
106,58

RDM
THET2

DRAC

292.5
10,0

100,.7
108,1
103,0
104.1
103,2
10R,9
102.9

294,3
13,0

GQ,F
107,10
101,.0
103,0
101,.0
106 ,1

284,19
16,10

10%,1
106,13
106,00
105,19
108,R
129,72

S 108,¢

QLENKE
cess

PRDR

205,.4
0,004587

o fosih

P e
S S LA B TH
s ® 2 & & » B
DR D D

PO NPV T QY

206,71
0e00R7S

112.5
117.7
113.2
114,89
113.7
117.9
115.3

20741
0.01010

117,27
120,92
116,0
1198,0
119,64
121.1
119,7

MR
Crn/s

PNDBC

0,5951
0,00183

1ee, R
113,%
111,23
112,3
112,46
114,1
110,13

0.5982
6,00202

103,.1
115,4
112.7
112,.9
114,92
114,45
112.9

0.5%9913
0,00378

117.0
120 ,1
11,3
117,2
117,45
120,12
117,9

V/OR
CXR/S8

P21k

0,2014
N.,009430

=-18,7
=21,2
=22,4
~14,7
-15,7
=25,0
19,3

0,1999
0,013510

=11.7
"27a9
13,0
=~13,58
12,3
-25,3
=33,

06,1997
C.018670

-44,4
=45 .5
-43,4
=32.5
=37.5
=53.5
-85,9

MAT
VEOUMD

P¥AX

0.715¢0
345.1

19,2
21.9
14.56
18,0
S£.6
11741

0.717%8
348,58

0,719n
345,5

87.7
44,4
28,7
33,8
42 .4
52.3
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

POTHT

YELOCITY
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DD D
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D D
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P
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102,58
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n.n
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6,0
0,0

108,87
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116,60
115,4
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203,4
0.00277

11%,9
120.6
115,.0

0.0

N.C
116,.5
114.6
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PHEDRC

0.,54982
000159

112,32
118,85
113,.2

Ded
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113,5%
110,7

0,5942
N 0225%

y/np
CXR/8

W

TN

0.2007
0,008310G

=40 ,2
0.0

0.0
0,0
-17.6

-41 IQ
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(i, 0085820

-411€}
40,2
=44,0

1L}

0L
-32,4
=27.5

0,2008
0. 002360
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=35.0
18,2
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0.0
=32.7
=16,5

AT
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D,71%
i3z,
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33,8
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21,3
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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0,0
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RpW
THETA

LRAC

7e2.°

10/, 8
112.5
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1106

oLn
106,17

OQuEGHR
cr/3

PR

203,%
00504

MTIP
CPL2/S

PHORC

n.5991
CaNGD08

117,4
120.2
11e,1

O, 0

0,0
1?&.4
115,4

0.5974
GL.0G23%

117,5
121,72
118,72
C.0
0,0
g
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’ﬁn"a

N.2008
1,004170
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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1224
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n,e
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n.0
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N,
12441
0,0
0,0
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0,54959
0,00134
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114,38
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CXR/S
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-0, 00116D
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0.0
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2,0
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-0,001410
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

PLTHT
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113,10
114,13
13,4
110,9
115,49

113,90

VELDCITY
ATLRMA

9N A
.
1P,

127,72
116,2
119,.4
112,58
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114,58

anooo
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T
CLFE/S
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163,7
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G 1801
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

15

113.7
117.7
115,9

117.4
117.1
117.3
118,0
118,09

114.4

NI
LA

118,14
112,13
11,2
117.3
120,09

n.n

114,86

VELOCITY
ALPHA

pL1e

-
D

[ ]
N D
D : e

B e e sk
S b ek g g
Y B LY [ PV R )

e Jve T + JEWY RS L RES RV
< I

s
N
»
3

1¢0,7

Na0
117.1
117.2
114,4
11R,.,4A

0,0

113.3

160,7

-
.
—t

[ O . )
S L
"
"

B D

[ N
-3

W4
[ ] L ] » » ] » L ]
DD DD A

#PUM

CLR/S

NEA

0,1503
0.,1C728

107,8
111,8
108,90
108,2
111,4

Q-G
108,92

04,1497
N, 05808

RPY
THETA

DRAC

293,1
12,0

106,0
111,3
107,14
107,32
111,0

n.n

107,92

294,66
Bl

L

T1GF A

1107
168 .1
108,5
111,R

n.n
107.7

0

0

0

OHEC¥R
CR/S

P!‘DP

205,.8
00487

118,7
122.°
120,1
120,00
123.1

C.l

120.1

207,72
L0154

126,22
122,90
126G,2
119.6
122.23

n

119,

[

U

207,1
L0212

121.5
124,2
121,%
122,.4
124,%

fLC
121.2

MY N

HTIP
CPn/s

REORC

0.5991
2,00221

116,7
120,.8
11R8,4
112,4
122.1

0,0
117.¢%

0.5997
0,06132

118,58
120,72
115,4
117,48
’ 12“.7
‘ 6,0

11¢,9

t.59R7

“G.001583

120,1
122.4
112,9
129,09
124,10

G.0

(5o

112,3

V/CGFR
CXR/8

PMIN

60,2512
0.,003780

29,1
~55,7
-33,7
=32,.1
~4&,7

0,0

44,9

0,2502
-0,001130

~38,0
"35-;2
-36,3
=274
=40 .9

N

~29,4

0.2%08
-0,001280

=3& .
-61,
=44,
=41,
72,

- D)

ey

3
1]

e

(9]
.
[P S B 53]

w3{5.

FAT
VSQUnD

343.5



e

11

NEIES Y IS SEPURLS I

11

001

P N

~3:non

Y
i

CER, T I VIR S

Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.
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129,0

e el bl el
NG N3 A

D DWW D e

- - - - - - .

IR IS o JEW)

D
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VELDCTTY
T ALPH3

nee

149,3
10,0

123,54
125,.7
123,11
117,39

Nyl
127.%
127,18

-
3

x5

~
1) A

f1.,22%4
(. 08246

114,4
115,1
114,19
1172,1

0,0
117,4
119,5

D,2248
N,07402

SR QN Y
oo Bho BN RS CUE V)
. » @

¥
» o » o

[T Y
g B RS IR | R - <Y

b
ju—y
N

4,2268
0,67171

113,4
115,0
113,58
111.3

n,0
N
0

1
1

[S Y

€.
3.

wpn
THETA

NRAC

208,72
1,00984

125,58
123.¢0
128,1
128,48

G0
130,94
122.9

206,14
N,00%€5

12,7
126.58
126.4
124,95

D

ST D

20%,5
N,Nn0673%

127.2
128,7
126,13
124.6

0.0
129,7
127,0

WD
CPr/S

BEORC

NDh121
Nn,0038%

128,2
125 ,1
125.,7
116,.8

n,n
122,6
131,5

G.598%
n,0G272

122.¢
117.43
129,3
114,7

0,0

0,10
114,8

0,031
1,00305%

124,40
123,7
121,72
114,7

0,0
126,4
121,2

V/uR
CXR/S

puIN

0,3749
14014440

-61,9
“9517
-h3, R
51,4
0,0
~124,7
~110,7

0,3755
0,.0n06272¢

=H5,3
=09 A
=600
-47,2

0.0

n,n
=637, 0

6.3766
0.,010130

-59,7
=21.6
~64,5
-45,5

n,0
-91,3
-70.5

WM

Py AY

0,227
340,8

27,3
28,9
70.8
54,9
0.0
11741
126,5

C.82356
147 ,5%

10,6
€%, 4
50.9
39,7
0.0
8,0
87,8

0,8302
340,.7
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121.4
119,7
118,71

0,0
123.3
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125.7
127.8
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

VELOCTITY
ALPHA

hRC

150,5
.5.0

119.1
119,46
117.8
115,8

0.0
122.2
121,.9

149,2
0,0

121,3

125.3
121,1
121,%

0.0
127.8
126,8

160.4
'1“!0

125,.1
127.3
123,1
119,.4

0.0
129,4
127,9

MTUN
CLR/S

DEA

0.22683
0,07994

113,5
114,4
113,3
111,6

0.0
115.3
112.0

0,2254
0.09684

115,7

117,5

116,585
113,46

0,0
118,9
115,3

0,24G3
C.0786217

115.6
116,4
15,3
113,1

0,0
117,9
117.1

RPM
THETA

DBAC

292.4
11.0

110,82
110.9
110.4
106.3

113,.4
113,12
112.7
107,7

0.0

119,.,9

Jo il e

115,.,3

NEEGXR
Cp/s

PNpR

208,3
0,00379

128,.8
127.2
126,90
124,17

0.0
129.3
125.5

202,.8
G.G0474

129.,9
131,.2
130,2
127.5

C.0
132.9
123,.4

207,.6
0,00958

129,46
130,14
128,.6
126.56

0.0
132.6
1311

MTIP
cpP0/8

PNDRC

0,0015
0,00248%

123,1
121,2
121.1
117.5

0.0
125.3
117.5

0.5998
0,00364

128,7
130,0
129,1
125,1

0.0
131,9
127.5

0.6047
0.00373

127.1
126.4
125,14
119,3

(1,0
127.9

V/0OR
CXR/8

EMIN

0.3776
0,001810

=R5,8
59,4
52,8
"40.8

n,0
-59.7
-72,.,4

C,3764
N,00045%0

-39(}.@
=398,6
82,1
0.0
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=80,3
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=81,0
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=70.4
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-11’1.2
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MAT

© VROQUND

prAX
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341,4
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3ig,1

31%.3
31512,9
317.7
70.0
0.0
124.1
105.1

D.8483
343,4

RR,5
94,1
65,1
TE W&

0.0
111,72
90.9
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

ROTNT

nR
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124 - D

-12FR.H

123.2
120.2
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128,7°
127.8
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124,90
122.9
120,90
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125,64
125.9
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124,93
125.6
124,1
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D.N
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127,.1
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1R1.9
7.5

123.1
125,9
1221
117.82

0,0
122,3
127.3

161.2
=5.0

121,°
122.2
121.7
117.2

N,0
124.7
128.2

161.5

=8, 0

124,1
124,7
123.2
112,4

0.0
126.5
126 .8

¥ TUY
CLR/S

DEA

N,07143

114.7
115,5
114,6
113,0

0,0
1177
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G.2404
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115,72
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115,5
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115,89

0,2408
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129.0
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129.3
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132.1
130,2
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M
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122.R8
123,.3
118,1

0,0
129,4
124.1
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0.00284

128,3
120,28
125,7
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0,0
129,1
126,1
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n,00309
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124,%
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122.8

0,0
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124,.4
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0.4014
1.008260
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=100,9%
=69 .1
=48 0
N,0
’1?3-1
=845,3

02,4608
0,005330
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~89,8
72,0

-61,5

0,0
~104,1
-75,3

0.4020
N.006170

"63.9
=95,.1
=70,9
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0.0
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-111|3
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PHAYX
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346 ,0
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50,0

6.0
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79.7
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245,0

94,8
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54,0

N,0
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7942
89,4
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115,85

106,7
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

YELOCTITY
ATPEA
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130,4
131.2
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160 .A
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120,77
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14,0
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116,3
114,18
111,2
118,7
117,48
107.4
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0

cr/s

PEDE

20F,7
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129,7

129,58
129,85
127.7
131.8
133,58

126 .¢

208,9
C0%40

131,72
132.2
136,1
122,.3
133,5
133.5
126,7
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00294

HTIP
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PEDRC

0.5986
0,00362

126,9
124,1
12,7
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130,.1
131,5
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G.00440
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12“3.8
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132,.1
117,8%

(1,60172
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122.7
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123,3
124,2
124,93
124,1
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=23 ,4
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0.4011
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

AN =158 RA JELOCTTY VDN RDA ORFG¥i HTIP ¥ /e
BT.pwa C1R/8 TRETD cr/s CPO/S rxXi/s

BFTe Ak nac nua DRAC prGs PHNAC Py BUpY

16 9 161, (,240% 294,3 206 ,7 (1,6007 0.47172 D.6410

a,n n,0N6744 13,7 0.00561 N,00423 0,001120 344,21

1 124,5 123,7 16,1 114,1 129.6 127,48 ~143,72 116,40

? 123,3 127.% 117,46 118,23 131,3 128,77 =136,3 119,90

3 124,1 123.3 115,93 112,54 120 ,8 127,.3 =135,2 109,2

4 197%.,4 121,14 114,.9 112,n 122,0 122,49 -HHE 8 24,7

= fa0 el 0,7 0,0 NG N, 0 0,0 n.o

A 130,58 110,72 119,85 118372 134,72 133,1 “141,0 120,90

7 0,0 n,0 a.0 0,0 n,o N0 0,0 0,0

- &8 13 rn7,4 D.16213 318,7 221,7 0,h5%18 0,249% 0 R141

S e 0,077585% 10,0 000422 0,00177 0,004210 340,13

1 114,1 113,14 107.5% 105,98 112,95 117,4 2R R 2%, 0

? 113.3 111,95 1¢7,7 105,4 120,1 114.7 =23 ,4 22,2

3 113,1 111,7 106,.9 108,0 11%,9 115.6 «21,4 23,5

4 1111 108,7 108,4 102.4 118,1 113,4 =19, R 24,0

& 127,5 122,4 115,4 118,72 128,72 127,9 77,6 24,72

“ 11%,7 114,8 108,27 10G%,9 121,32 118,90 =35,72 26,9

7 112.7 110,7 10%,4 10C¢ .5 118,1 103,4 =23,1 20,4

55 14 107.58 0.1627 316,58 222,72 0.6%32 G,2494 0.8161

5,0 N.05719 12.0  0,00556  06,00220 0,007780 340,2

1 114,49 114,.0 108,9 107,7 121,.¢ 120.5 -131,4 106,4

? 115,48 114,58 109,1 107,4 121,92 112,5 -127,.4 113,5%

3 115,1 114,13 108,82 107,54 121,5% 120,3 ~131,4 105,0

4 112,.5 111.0 108,53 104,72 118,9 115.6 -32,6 19,1

& 119,4 117, % 169,56 108,0 122.6 129.2 =35,9 34,0

7 117.4 116,7 106,5 103,7 119,¢ 116,4 -31,8 34,4
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

RN POTHT YFLOCITY M RpH NFECXL ATIL y/0R MAT
ALPHA CI.R/S THETA cR/a CrPo/s CXR/S YRODHD
¥IC nR nRe D3A DRAC PNDE BRORC PETH P4AY .
S8 16 107,7 7.1826 315,9 221 ,.% 0,65813 0.2500 0.2141
G N,07781 2,0 G,00219 0,00182 =0,00090¢0 340.58

1 - 119,4 119,2 111,9 111.3 124.7 124,11 =131,4 10R,.6
2 120.5 120.1 113,2 112,7 126,06 125,.1 =127.0 11%,72
3 11R,4 118,19 111,4 110,18 124,7 124,1 =131,1 - 103,22
4 1187 115,0 109,5 102,46 121.9 120,8 312,68 39.4
8 240 Nad 0,0 C.n nen 0,0 0,0 n,n
) 122,13 122,0 114,.5 114,1 127.4 128 .7 =TA 5 74.1
7 118,58 115,4 109,7 108,4 122.1 119,7 =38,2 41.5
58 17 10745k 0,1625 118,7 221,7 G.,65009 0,25061 n,R137
Na0 N,098813 10,0 N.003023 0.00184 =-0,001036 340,64

1 122.6 122.4 1158,2 114,09 127.2 127,46 -8R 7 53,6
2 123.9 123.72 116,7 116,.5 129.% 129,2 =112.2 7842
3 120,0 119,13 114,0 113.7 126.6 126,2 64,9 44,1
4 120,4 120,2 114,90 113,46 127,0 126,64 51,3 6747
5 0,9 N.0 0,0 0,0 Ne0 0,0 0.0 0,0
6 125,3 125.2 117.,9 117.7 131,4 131.1 -117.,0 78,5
7 121 .1 120,9 113,4 112,9 126.3 125,.4 =-53,¢ 56.9
21 34 1A5.1 N,2444 222.2 228,13 0,511 0.375% 0.895¢%
=1{0.0 0,08127 15.58 0,00919 C.00365% 0,0129890 347.5

1 127 .4 124,90 115,13 112.1 129,9 127,.2 -176,.9 90,5
2 127.1% 127,2 115,9 110,9 129,.9 123,6 =148,2 R6,0
2 125.1 124,3 115,9 113,23 130,2 127,7 ~126,.4 103,3
4 124.,7 123,18 11%,2? 112.0 129.1 125,72 =79,A TR.0
5 Q’(_) (‘.C‘ 0.0 n.(\ O.ﬂ (}.0 f‘).’) n.(}
£ N,0 0.0 ' 0.0 0,0 0,0 0,0 0,0 n,0
7 12¢,0 125,72 . 116,2 113.4 130,7 127.9 =90,9 BO,,5



(41!
n
” N D W )

AR A G0 D) e

b JR JUR - BT SR PT LN

Table Cl1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

POINT

LR

26

125,9
123,38
123.5
122.8
132.4
126,2
122,.8

23

12,2
124,0
123.5
124,2
133,7
127 .4
124,58

25

127.1
126,8
125.4
135.0
128,0
125,7

VELOCITY
ALPHA

nac

162.7
=5.0

125.3
122.3
122.5
121.5
132,2
125.3
121.1

162.1
5.0

125.7
122.5
122,.5
133,46
126.8
123.4

161,9
=5,0

126,5
126,1
122.3
124,8
134.9
124.9

MTUN
CLR/S

DRA

0,2449
0.07344

117,.1
117.1
116,6
115,.8
123,.5
118,.5
114.4

0.2449
0.07459

115.8
115,2
115,4
114,7
123,2
117,.5
113,9

G,2440
0,08152

116,1
115,¢6
114,5
123,58
117,7
114,23

RD¥
THETH

DRAC

317,.9

115,5
114.4
114,7
113,.4
123,1
116,5
109,58

316,23
12,0

113.5
109,64
112.7
111.3
122,8
114,9
108,2

317.3
13,0

113,9
110,79
112.2
110,9
123.2
118,.3
109.7

OMEG*R
CP/8

PMNDR

223,72

0,00350

13¢0,9
130,32
130,0
129,1
137.3
132,9

222.1
0.005877

130.0
129,02
128,28
122,4
137.2
132'3
127.8

222,39
0.00660

120,2
129.¢2
128.7
128,7
137,92

132.2
128,4

¥TIP
CPO/s

PRDBC

0,6533
0,00258

122,64
125,8
127,1
125,.7
134,9
1390,9
121,7

0.6524
0,00305

127.7
121.8
125,9
124,.6
136,.8
130,60
122,.1

0,6526
0,00339

128,2
125,1
125,0
125,%
137,5
129,.%
123,1

a,

V/0R
CXR/S

P¥TN

0.3754
001010

=100,1
=83,7
-81,3
-79.7
“261,0
~96,9
=72,9

0,3759
0658780

=-132.4

-97.2
-114,4

-31.7
=249,2
-10%9,8%
~112.9

0.3744
0Des00

-123,2
-1190,8
=HE,5
=£4,2
~261,.5%
=111,.2
-27,1

MAT
Vsguun

P®AY

0,898%
341.7

124,0
1058,.,2
£7,6
82,9
234,1
115,4
£8,4

0.8274
340,5%

11’105
78,0
80,9
78,0

227.5

102.0
Té,.3

N,8970
41.4

124,45
g9,4
£2.9
800

208,82

140.7
#3,6
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

YELLOCITY
ALPHA

nRe

164,5
5.0

127.58
128,86
124,%
127.7

0.0
N,

123,

Mo

164,1
GaD

12%,%
124,58
122.F
123.9

D0

127.1

124.9

164,72
0,0

126,5
126.1
123,53
126,4

8.0
128,2
126,09

BTUN
CLR/S8

DEA

D.2445
N,09348

TP P
; U G
B D DN N ~d~3

. D DO T D

(=Y
bt

0,2442
N.,028354

116,73
117,0
116,5
115,7

0.0
118,7
116,0

0,2444
N.0%473

116,92
117.2
11,2
116,6

n,0
119,58
115,9

RPN
THETA

DBAC

320,F
14,5

115,46
118,11
114,5
118,0

0.0

0,0
114,5%

OMEGHR
Cp/8

pPNDA

225.1
0,00244

131.8
131,4
130,46
121.4

Q,0

0,0
132.6

224.4
0,00332

130,56
130.5%
130,¢6
129.7

0.0
133,58

224,56
5.,00459

131.2
139,.9
130.%
130,7

0.0
13'105
130,3

HTIP
CPG/S

PRDRC

(.6503
h,00464

130,4
128.9
128,6
129,95

0,0

0,0
131.2

0,6494
0,00293

m D e R A D

0.6499
0,00370

129,43
127,14
128,7
129,68

n,n
133,0
127,7

0.

-0,

V/UR
CXR/S

PHIN

0,3768
nn7740

=131.5%
~120,6A
"125.8
0,0
0.0
Q1,1

037656
000810

=123,2
~124,3
-127.0
=88, 8

0.0

“12%8,0
-52,1

0.3766
000010

=12/,4

=-132,.1
"1.?5'-6
-124,3
0,0
=11%,9
Q0,3
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0.RQ51
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131,2
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130,7
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170.%
=7.%

133.7
131,5
133,2
N1
2,0
131,1
0,0

176.7

-5.ﬂ

130,9
132,0
0.0

0,0
132,13

131,72

S R
CiL,R/S

DRa

2563
n,08Rk61

124,2
119,17
125,7
0.0
0,0
120.4
D,0

0.25A0
N,67311%

122.0
116,11
122.9

0,0

0.0
1201
122.3

0.25860
N.07759

122.5
121,3
123,3

a,0

0,0
122.1
123,2

RPN
THETA

CRAC

333,23
13.0

123,9
117,9
125.4
0,0
0.0
118,17
N0

NEECHR
cp/s

Ry

234,80
n,to700

137.9
134,1
139.72
0.0
NG
135,40
5.0

233.%
D.C059%

13R2,56
133.7
128 ,7

n,.0

Q.G
134,7
135,0

236,.2

136,58
134.1
137.,1

VN D D
N Wy DD

PEPR
iab s

0.6841
n,004058

0,00361

136,1
131.6

136,2

Q.f)
0.0
133,2
134,90

C.6870
0.00349

136,1
132,4

136,5

0,0
0,9
134,2
135,3

Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

V/0R
CXr/5

BY I

(,375%2
G.006870

'414.5
=398 ,46
=414.5
0.0
0,0
'18?.@
0,0

0.3767
N.004520

=184 .7
-183l4
~172.7

0.0

0,0
-169,8
=214.2

0,3732
0.001640

-?25.2
=183.3
-211.,6

0,0

0.0
=~140,8
=243,7

NQT
VERIED

PYAY

H,.,9404
342.1

387.3
362,.,4
71,2

n,0
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

POINT

41

132.9
130,9
132.5

0,0

8,0
129,8
130,2

123,3
117.2

122,10

119.0

0,0
1192,2
117.5

125.4
120.3
124,2
121.1

0,0
121.6
120.4

VELOCITY
ALPHA

Dac

171.2
.2.5

132.56
130,5
132.3

0.0

0,0
129,3
129.9

115,2
'5.0

123,2
116,0
121,89
118,5

0.0
117,3
118,68

115,3
=-5.0

125.3
S 119,7
124,1
120.8

0,0
121.2
120,0

MTUN
CLR/S

DBA

0.2560
0,08180

121.8
120,3
122,9
0,0
0.0
122.6

0.1747
0,07701

110.7
109,86
110,3
icg,.8

0,9
110,%8
102.1

0.1746
0,09858

RPM
THETA

DRAC

334.9
11,5

121,.1
118,7
122,.4

0,0

0.0
119,5
122,0

112.8
110,90
112.3
109.,6

0,0
111.4
106,7

IXEG*R
Cp/8

PEDR

235,2
N,00514

135,9
133,56
136,.,9

0,0

0,0
135,0
135%,5

237.%
N.00434

124.6
122.56
124,0
122.5

0.0
123,.5
121.9

238,1
0,00510

127.3
124,92
126,3
124.0

D.0
125.¢C
123,90

MTIP
cpnoss

PEDAC

0.6R835
0,00369

135,2
131,2
136,4

0,0

N0
133,3
134,14

0,7008
0,00192

123,9
118, 8
122,9
120,9

0.0
120,2
118,9

0.7G09
G,00272

123,2
125,.7
122,48

0.9
123,0
121,°

¥/0R
CXR/S

PYIN

0,3751
0.002090

=-199,1
=156,7
=-160,3

0,0

0,0
-139.4
"219-3

00,2498
N.,006120

=65 ,¢
=44 ,1
~57,9
44,3

0.0
-47,2
"3400

0,.,2494
0,007700

130, ¢
-127.0
=-13a,7
-84 .4
H,.0
81,5
42,0

MAT
VSQUND

PHAX

0.,9399
344,1

279,5
194,58
04,1

0.n

2

n.
B
1.

o o}

2
1

0

0
7148

0.,8757
339.4

2.5
36,4
5646
37.5

0.0
43,¢
45,7

06.87%7

10f,1
115,2
103,2
49.7
0,0
72.0
54.2
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Table C1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

POTRT

nR

123,1
123.7
121.9

0,0
124,5
121.8

126,92
124.6
126,90
124,2
134,7
127.1
124,5

135.6
130,1
137.1
137.7

135.9

130,8
134.9

VELDCITY
ALEHA

TN
CL.LR/8

NRA

0.1749
C.07947

115,46
118.4
118,02
114,2

0.0
117.7
113,¢

06,1749
0.10004

120,0
117.5
118,5
118,09
126,38
118,7
116,¢

C.2640
0.07087

129.6
121,9
120,3
130,9
128,72
121.7
128,3

RPY
THETA

LRAC

119.,9
117.2
118,3
116,46
126.7
119,58
116,858

341,4
12,0

129,5
120.7
130,2
130,82
128,0
120,4
128,1

NYEGHR
cP/s

PNDR

238,86
0,00237

128,2
129,1
129.7
126.9

n.0
130,4
127,2

238,46
0.00345

132.2
130,6
132,0
129.9
139,.,4
132,58
129,58

239.7
N, 60629

142.8
136,4
143,9
143.9
135,6
141,2

PrIP
Crn/s

PNDRC

0,7014
N0.,00167

127,.4
127.¢8
123,72
125,9

0.0
129,4
126,5

G.7008
0,00218

133,1
130,5
131,.8
129,.4
139,3
132.2
129,2

0.7015
0,00481

142,7
135.4
143,9
©143,7
141,2
133,19
141,0

V/0R
CXR/S

puIy

0.2497
-0,0000860

~68,9
76,5
-64.9
-51,3

0,0
‘53-6

G,2499
=C. 066300

-412!9
~3199,4
=412,9

«79,3
=367.9
=156,0

=72.9

¢.3768
0,002600

=1212,0
=1265,0
=1295,5
.4‘96.7
=345,9
=177.5
'461 .6

HAT
YSQIND

BuAY

G.87686
40,2

104,5
71,3
26,0
74,9

0.0
1.9
f8 .8

0.,8759
340,58

334,89
329.7
107,0

-231,8
10,8

70.4

0,965¢
341,98

1060,0
1137.,5
1030,4
655,K8
442,56
153,4
354,7
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Table Cl1. continued. Acoustic Measurements for the Swept Tapered Tip Rotor.

POINT

Vg

136,23
131.,3
136,54
137.56
135.3
130,7
138,5

137.7
132.4
136.8
137.9
135,5
130,7
134,7

10

137.1
131,45

0.0
134.4
131,4
134,17

VELCCITY
AT,PHA

DAC

175,.,1
-S.O

136,.3
131.0
135,5
137,56
135,1
130,3
135,4

175,68
=5.0

132.1
135,.7
135,23
130,13
134.5

176.5
«2,8

137,90
131.3
135.7

0.0
134,.3

134,7 .

MTLN
CLR/S

DRA

06,2633
0.,07826

128.7
120.6
130.9
127,98
121,9
128,46

t,2636
0.08309

129,.5
121,4
130,85
131.2
128,5
122,1
122,1

042632
0,08322

128,0
122.3
129.1

0,0
126,5
123.4
127.8

RPM
THETA

DRAC

3413.,6
13,0

128,46
118,9
130.1
130,8
127.6
120,7
127 ,4

344,0
13,5

129,4
120,90
130,4
131.2
128,4
121,0
127.9

345.2
12.0

127.8
121,1
129,0

0.0
126,92
122.5

127,.%

241,3
C.C0OT713

141.5
134,28
143.4
143,9
140 .8
136,1
141,¢6

241 .4
D,00784

14247
13,0
143,58
142,49
141.2
135.9
141,0

242 .4
0,00873

141,86
135,3
142.1

n,n
139,7
135,¢
140 ,8

MTIP
crQo/s

PHDRC

0.,7053
0,00529

141,3
132,18
143,13
143.7
140,85
134,17
141,4

0,7049
0.00547

142,5
134,4
143,3
143,97
134,72
140,82

00,7027
0,00481

141,72
133,3
141,18

0.0
139,3
1351
140,5

0.

0.

V/0OR
CXR/S

PMIN

0,3738
003810

=399,.7
=200,1
=549 ,8
“406,9
—?4203
-532.4

0.,3745%
003720

-362,0
=200,8
-539,1
-557,8
~364,4
-201,6
-496,6

0,375
000610

=452,5
=222.7
=299,2

0.n
=305 ,4
-?Oqo3
=~457,3

MAT
VSGUND

PH¥AX

C.9690
342.1

503,45
204,2
527.7
578.4
425,.%
183,4
302.9

0,959
342,7

A32.7
196,7
575.3
£30,2
447.4
1858,9
344,12

0,9663
345.0

509,89
185,09

ND,0
411.4
172.0
275%.5
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POTNT

N3

114.,0
114,0
113,95
1101

0,0
119,2
113.0

115.9
112,2
109,82

0.0
119,0
114.5

107.5
117,17
102,8
111,5

Nn,0

119.0
119.0

Table C2. Acoustic Measurements for the Swept Tip Rotor.

YELOCTTY
ALPH)A

DRC

81.2
'Scn

13,8
113,56
113,5
109.5

0.’:}
118,09
112.8

5,0

109,3
115.8
109.6
169.1

0N
117.9
114,2

8a,7
=-5.0

105,4
117,85
107.9
111.1

7.0
118,93
118,9

ML
CLR/S8

Ded

08,1208
N,06421

100,5%
106,0
101,24
102,0

0.0
106,1
102,58

0,11¢8
0.0864%2

101,5
10R,8
102,56
101,¢

0.0
122,13
100,4

0,1198
0,1084%

103,95
107.8%
103,3
105,2

0,0
108,6
102,.1

RPM
THETA

DBAC

CMECKR
CP/&

PrNOR

207,2
0,0022%

112.2
117.1
113,0
113,9

0.0
117.2
113.,5

207.9
0,00432

113,3
119,5
114.5
114.4

0.0
11%2.1
112,3

207,4
0.00598

114,9
119,2
115.0
117.0

0.0
119.,7
113,9

MTIP
cPo/s

RPEDAC

0,5%273
0,00n60

107.7
114.5
169,17
111,2

DL.0
114,7
108,1

0,5994
¢,00175

110,2
117.7
112,4
112.4

0,0
117.3
107,2

0,5982
0.00229

112,28
1177
113,4
115,7

0,0
118,13
110,2

V/UuR
CXw/5

300 £
.

0.,2929
N,004360

-20,.4
=26 ,0
12,4
=12,8

a0
-39,%
-ul?.B

n,2001%
0.008900

-14,5
=33,%
=15,2
=~12,9

0,0
=44,2
=21,0

0.2005
0,007470

-13,.8
~33,4
“15,.8
-24,7

0.0
=33,9
=35,5

HAT
VSOUND
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POINT

Dg

109,.8
118.4
111,3
111.7

0.0
119.1
121.4

in

114,17
114.4
114.56
t11.0

0.0
119,.6
114.7

11

112,8
118.7
113.1
112.0

0,0
119,4
114,5

‘Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.

VELOCITY
ALPHA

DRC

80,6
5.0

109,1
118,3
110,8
111,.2

0,0
118.9
121.4

114.5
114,1
114,4
110,5%

N.0
118,5
114,4

112.5
115.5
112.8

111,686

0.0
118,3
114,2

MTUN
CLR/S

DBA

09,1196
0.11761

103,4
110.#6
104,6
104.3

0,0
109,3
103,56

0.1196
0.07249

102,72
106.8
104,9
102,9

0,0
115,9
101,.4

0,11¢5
0.09549

163,.5
t10,0
105,.1
104,°

0,0
109,0
102,88

RPM
THETA

102,5
110,4
103,9
103,5

0.0
109,0
102.4

298, R
10,0
102,56
109,8
104,5
104,13

s, n.Q
™ 0p,7
101,2

DMEGXR
CcP/S

PNDR

208,1
0,00694

115.4
121.7
116,.5
117.¢

0,0
120,8
115.1

207.3
0.00282

113,90
117.9
116,72

207,17
0,00400

1158,3
121.1
116,18
117.2

0,0
120,7
115,1

MTIP
CRQ/s

PNDBC

0.6002
0,00271

113,.9
120,8
115.3
115,9

0,0
119.7
112,.4

¢.5977
6,00145%

111,58

0.54989
0.00178

113.,4
119,8
115,56
116,1

0,0
119,48
112,4

V/QR
CXR/S§

PMIN

0.1995
0.008140

~15,3
=48,4
=19.1
'21-2

N,0
=38,2
-41.5

0.2004
0.001930

"21.4
=36,6
-26,3
"13.5

0,0
=-41,8
~23,1

0,199¢
0,0028%60

~20.4
=51.6
=23,3
"'210{)

0,0
8 4

-~ -

"2?.2

MAT
VSCUND

PH¥AX

0.7199
346,7

AN N
[ I - e IS BV O

N
" e ® 85 » o »
B O DN

0.7175
346,8

24,5
31.2
24,5
23,4

0,0
35,3
19,5

0.7186
46,8

21.7
41,0
30,7
2241

0.0
37.4
26.5
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116,53
116,90
118,8
112.7

0,0
119,2
118.1

116,56
119,13
115,92
115,90

'0.0
121.5
117.89

24

120,5
n.0
121.2
122.1
0,0
0.0
121.2

Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.

VELOCITY
ALPHA

nyc

20,8
0.0

11,4
115.7
116.7
112,4

N0
119.1
114,.8

WTUN
CLR/S

NBA

G.11929
C.06110

105,58
108.3
105,5
104,4

0.0
109,1
103,90

00,1197
0,08439

107.4
111.1
107.8
106,8

n,0
110,7
10R,7

N

RPM
THET?

DRAC

a9 ]
o)
oo
DX

L I )

108,0
107,9
104,9
103,7

a,n
108,7
101,3

OFEGRR
ce/s

I

207,17
0.00174

119,2
121.1
11,1
117.7
nD,0
114,.7

207.56

Na00255

120,1
124,1
121,90
120,0

0

124,86
118,7

207,4

co4a13

127.4

0

.0

127.3
129.4

HTIP
TPL/S

ey

HDBC

00,5690
06,00128

118,7
120.6
118,58
117.1

”-0
121.6
111,58

G,5284
0.00140

114,89
123,8
120,7
119,4

0.0
124,13
117,0

00,5287
C.00207

12743
n,0
127.2
129.3
0,0

6.0
1247

V/0OR
CXR/S

P IN

00,2008
=N, 001140

=31,8
46,0
-34,4
=19.3

D.0
=37.%
=26,6

0.2002
=0.,00134¢0

=37.4
88,1
-47,4
—3012

A
=70,2
=38,4

0.2002
-0.002580

=120,1

MAT
YROUND

P¥AY

60,7191
14A,8

38,7
32.1
31.9
26,9

N0
40,2
31,1

0,7184
345 ,8

34,7
35,6
39.0
31.1

0.0
44,5
35.2

0,7185
346,5

[y
~ O 03

(o I Jien 5« IR o REN |
e ® » s & 8 =
B D DD D

N



11

Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.

RIIN POTHT VELOCITY ¥TLN opM CHEGXR BTIP ¥ /IR MAT
ALPHA cLR/S THETA cr/s8 CER/S CXR/8 VaQuAN

MIC DR nec DRA DRAC pNDR PUNRC prIN PHAX
49 11 120,0 0,17%6 793,% 20,3 06,6008 0,29a8 0,78203
=10,0 0,G7207 12,0 0,00643 0,00218 0,012020 343,66

1 114,46 113,33 106,4 102 ,4 118,7 I A -327,%8 1,0
2 119,1 118,4 109,4 10f,7 120,71 111,46 -3%,.8 39,3
3 114,56 113,2 107,68 104,8 119,90 110,2 -35,5 31,1
4 112.,2 1na,7 108,58 100,1 112,14 106,85 =28 ,.6 21.6
5 0,0 n,0 0,0 D0 0.0 n,0 0,0 0,0
& 119,9 116,2 100,72 166 ,6 120,5 111.4 40,8 48,7
7 120,18 120,5 196,32 102,2 117.7 103,72 -32,3 44,2
49 13 120,33 N,1801 292,00 208,7 0,54988 06,3017 0.7791
=10,0 c.08060 13,0 0,00739 0,00241 D,013830 342,6

1 115,.4 114,14 106,72 162,88 . 119,.,4 112,2 «2A,0 22,4
2 119,86 118,09 19,0 105,8% 121.2 114,4 ~43,0 33,3
2 118,7 Pt4,% 108,1 108,58 119,.9 112,49 -25,2 27.9
2 113.2 111,1 105,9 101,19 118,46 107,48 -12,4 26,9
5 N0 Q.0 0.0 0.0 0,0 NN NN 0,0
£ 120,38 120,13 100,58 108, 6 121.4 114,% -41,9 51,9
7 1272.3 122,14 1NA, 3 101,28 117,2 104,77 ~45 .9 60,58
49 12 120,32 G a1749% 263,89 206,13 0,6004 06,3001 06,7206
=tn, ¢ 0.09024 14,0 D.00850 Q.06272  0,6G15940 343,

1 116,7 115,7 108 A 106 ,1 121.7 118,23 -120,5 87,4
2 121.,2 120,.6 1101 107,58 127,.9 117,46 ~119,0 109,00
2 117,11 117,2 109,13 1067.2 121,86 112,45 =123,0 100,82
4 113,09 112.2 165,2 100,32 118,46 108,3 26,7 26,7
8 0,0 . G0 0.0 DL.N 0,0 n,0 7,90 0.0
) 122.7 122.3 109 .4 166,99 121.9 114,92 =~53,7 65,2
7 124,00 123.%8 108,49 28,4 17,4 9%,k =53,0 59,8
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.

VELOCTITY
ALPHA

nRre

i
[ .S
(¥ L]
s »

<O

ek ek [

Fow IR

SN D NI N D
I T

N I JEN SESEE Y

fodi S Y
gt

L] *

wTUA
cLnR/s

nes

n,1800
0,6745%9

107,9
108 ,4
168,0
106,92

0.0
109,4
105,42

0.1798
0, 09ASR

107.2
109,83
108,1
10A8,4

0,0
10,7
106,14

0.1798
0,10429

1G7,.3
109,46
109, 1
106,2

0.0
109,9
105,83

ppYy
THETA

nRAC

593 ,4

10,0

105.3
108 .1
105,58
102,3

0.0
106,17
26,4

294,46
12,0

O

CHEEGXR
cr/3

BMOE

20F,2
LO0NA3E

118.1
120.7
112.5%
119,1

MTIP
cre/s

pLORC

c,en11
N,Ne200

1172,5
113,0
111,46
0,0
113,5
Qa4

G.0Nn32
N,00250

110,7
116,0
112,98
109,8

NN
118,0
104,4

0,001
0,00302

[T S Y

(Y

V/GR
CYXF/S

L N

0,2%99
NL.005530

n?ﬂ‘?
-31.,7
25,5
=27 .4

Q.0
"3‘3.5
-2%,h

G.29%85
0007500

20,1
=41 H
-22,2
w30, 4

0.0
-39,0
-52,72

(,22G7
0.,008100

~34,8
=63 .1
-39,4
-21.;‘

0,0
"51.3
'55-7

MAT
YEOUIND

P¥AX

0.,7314
342,060

ad tad [PV VY IR VS IR PV
[V BEY v R JEFE RS S RN

» & ® 8 » »
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.

RN poarNT VELOCITY VTN PP OMEG¥R #TIR V/0R HAT
ALDHA CLR/S THETA crR/8 CEN/S CXR/8 VEDUMD

¥Fre na nan nea DERC L nE pange PrIn P¥AX
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1 121.3 120.7 113.1 110,0 126,47 123,42 -1182,9 98,9
2 120,3 117 . % 113,89 110,1 128,7 121,0 -119,.,48 108,46
3 121.4 120.4 114,60 111,.F 127,90 122,.% =122,0 101,89
4 119,92 112,1 112.1 107,49 125.1 119,92 =49 ,9 88,6
5 0.9 D0 0.0 D 3.0 naN Def 0.0
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7 122,0 120,58 112,4 107,72 128 .8 121.4 -70,8% 52.4
4G 3R 181,% G.2286 298.4 Z207 .4 (.5092 Ce3779 0,8251
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4 120.4 118,28 112,90 107,4 125.4 119,49 =50,1 47,8
5 0,0 0,9 D.0 DL,o 0 N,n0 D.0 0.0
é 124.5 123,7 114.7 111.7 122, 4 123,7° ~97.2 72,4
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5 0.0 N.0 0,0 0.0 0.0 c.0 0,0 0.0
& 126,0 128,4 115,9 113,2 129.7 126,72 37,2 94,.4h
7 125,9 125,.,4 114,585 111,46 129,.2 126,7 =74,0 73.7
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.

VELOCITY
ALPHA
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.
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Table C2. continued. Acoustic Measurements for the Swept.Tip Rotor.
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Table C2. continued. Acoustic Measurements for the Swept Tip Rotor.
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Table C3. Acoustic Measurements for the Tapered Tip Rotor.
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Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.
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107,.3
107,8

0,0
110,4
107.2

0,1197
0.11718

107.7
113,2
107,9
1¢8,.9

0,0
111.7
111,4

RPM.

THETA

DRAC

[ ]

290,90
0

0

108,1
111.3
105,9
103,8

0.0
108,1
103,3

283 ,8
10,0

108 ,1
111.8
107,0
107.5

0,0
1101
106.7

2HO K
12.0

107.4
113.1
107.6

10R,7

N.0

111,5
11,2

OMEGX*E
cr/s

PNDR

203.,6
0.,00278

119,1
122,7
118,7
117.2

0,0
121.2
117.1

203,58
0,00391

121.7
124.1
126,7
119,%

.0
122.7
120.3

203,5
0,00549

119,7
1258.5
1202
121.7

0.0
124.7
125,.,4

MTIP
cpn/s

PMNDRC

0.5984
0,00143

118,46
122.3
118,2
1156,6

0,0
120,7
115,5

0,.,5979
0,00171

121.4
123,9
120,4
119,6

n,0
122,4
119,46

0.5979
0,00234

119,4
1258,4
119,9
121,54

0,0
124,5
128,72

V/OR
CXR/5

pMIN

0,2004
0.601770

-28.,9
=33,9
=25,6
-18,5

0.0
~39,%
'2012

¢.2008
0,002310

~128,2
=134,9
-293,0
.0
=422
=27.0

0,2004
0,002930

=31.4
=60,5
=30,6
-33.,2

n.o
=h2.,4
=45, 6

MAT
VSQUND

PMAX

0,7183
340,3

28,0
32.0
21,7
23.7

n,0
28.3
20,3

0.7178
340,3

1158.4
115,.3
107,5
28.%
0,0
39,5
30,2

00,7177
340,4

29,4
49,7
2R .6
30,5
n,0
55,2
56.3
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119,13
122,%8
112,7
119,46

N,0
123,2
119,9

10

123,

OGG
123,14
122,47
123,5
126,5
124,8

Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

VELOCITY
AT.PHA

DRC

73,0
0,0
112,59
118,4
117.5%
115,58
0.0
120,2
116.2

79,9
0.0

119,72
122.7
118,48
112.5

0,0
123,72
119,17

123,1

0,0
122,12
123,%
1‘2305
125,14
124,5

MTUR

CLE/S

DR

N.1199
C.08079

o

O ~F 0N M
» -
[ Tt < TN "e By s ¥

T A
€Y W -

RPM
THETA

nRAC

288 .8
16,0
111,2
118,7
111.1
112,0

o0
111.9

284Q.,4
11,2

117,°0

6,0
114,72
117.1
117,11
119,5
116,7

NHECXEP
CcP/S

pINE

?0?.‘4
0,00234

1??.1
122.3
121.3

n,0
125.3
12¢.¢

202,14
00231

124,3
12k,8
124,3
125,3

n,o -
o !}

127.%2
125,1

203,55
ro4e?

129,%

N, G
122.5
130,¢
130,0
132,4
129,56

HTIP
CrPO/3

PEDRC

06,5979
0,00143

122.3
124,0
122.1
121,.9

0,0
12%,1
120,5

0,59872
n,00171

124,2
122,7
124,2
125,72

0.0
127.7
124.9

0,50297
0,00724%

1297

NN
129,.5%
130,58
130.7
132,7
129.4

V/0OR
CXR/8

PM¥IN

0.2012
=0,001820

=3R4
-R2,4
=41,2
=29,0

0,0
-h%,9
"3604

0.2003
-0,002070

=143,2
-134,4
-134.9

0,0
.90 ,2
~60,6

10,2003
=1, 3028580

A4 0
0.0
67,1
63,1
”640{;
~144,2
-H6,9

RAT
Veonuup

PMAX
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Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

120,2
116,5
118,9
114,2
127,72
121.,2
120.4

122.2
118,09
120.8
11,7
125,.2
124.0
122.7

VELOCIT

.
Y
ALPH2

nRe

70,3

10.0

120,1
114,72
118,28
114,08
122.1
121,72
-1260,3

Ly

CLR/S

nER

0,1185

1469 1
107.2
108,72
195,90
114,90
100,73
109,90

£,1199
N,11412

109,13
106,46
109,1
107,0
134,.0
112,.¢
110,2

0.1800
0,06109

107,3
110,89
108,2
164,23

040
110.4
109,5

OMEGKER

-0,

cr/s

PGk
208,14
00065

120,7
123,72

118,4 -

12%,1
123,58
122,2

204,2

L0088

123.5%
123,1
123,5
120,.5
128,1
126,9
124,5

208,5
00539

119.5%
119.9
118,14

N0
122,4
123,3

MTTIR
CPO/S

PNDRC

G.5287
0,720130

123,09
120,.1
123,17
118,0
128,0
123,72
122.9

0,59685
0,00187

123,3
122.8
123,32
120,2
128,0
124,3

0,5990
0,00192

110,6
119, 3
112,4
105,0

0,0
116,37
118,6

V/GR
CXR/3

ErIN

0, 2008
-0,014090

~143,2
=125,4
"1,34‘18
=22.5
87,3
-472,4
=32.0

0.2013
=-,023490

~42,0
=47.0
-44,72
=33,¢
-74,9
-71,2
-53,3

(.3005
n,0In0Go

=27,0
=3R,1
=35,6

0,0
-4593
-44.0

T\«‘EAT
YRGUND

N,7164
342.,0

115,85
114.5%
107.5
27,6
131.4
4.8
38,2

0.71606
342,3

5R,3
42,8
54,9
42.3
68,8
70,2
60,1

0,7202
342,46

21.5
45,7
18,1

2,0
BEn,8

40,2
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Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

POTKT
DR
10

114,1
120.1
114,.4
111.8

0,0

119,9
12t1.45

11

115,3
121.0
114,7
112,9

0,0
123,2

115.4
115,4
‘15.5
114,7

0,9
11,2
117.4

VFLOCITY
ALPHA

DRC

120.0
=10,0

112.2
119.4
112.7
108.5

N.0
119.2
121,72

120,72
«{10,0

13,9
120.8
113,2
110.86

0.0
123145
122.9

119.3
7.5

113.%
114,3
113.3

Da0
114,45
116.4

MTLUN
CLR/S

DEA

C.1802
0,07103

107,.6
112,.2
108,13
105.7

g.n
110,7
110.5

0.1802
N.08123

108,5
112.3
108,12
106,1

0.0
111.2
110,70

RPH
THETA

DRAC

OVEGXR
cp/s

PHNDR

208,89
N.00636

120,0
124,3
120,46
118,2

2.0
122,.3
124,1

206,4
0,00734

121.3

124.3
120,3
118,4

0.0
124,2
123,48

208,2
N,00442

120,64
123.1
120,.3
117,18

0.9
121,5%
121,0

MTIP
CPn/S

PNDRC

0.,6007
0,00211%

113,2
121,2
113,.¢
105,.4

0,0
118,4
118,9

0,6018
0.,00241

V/OR
CXR/S

PMIN

6,3004
0,012070

-31.3
-49,0
~28,9
-24,3

n.,0
=-45,2
-48,4

0.2999
N,013730

=29,6
49,0
=27.5
=20,6

0,0
=45,1
~44,3

0,2996
0,006R10

-34,9
-40,6
-36,0
-28,9

0.0
-30,9
-35,1

MAT
VARCUND

B¥AX

0.7812
342,6

NN B W
Ny - D AR A0 N
» [ ) - » - * -
- D e W AT W

RN

0.7923
342 ,9

29,1
4243
23,0
23.7

0.0

42.0
52.8

06,7833
340,4

DA D D
” @ * 9 * %
EES = I S A

LAS iad
N b
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Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

DOTNT

NR

118,9
116,2
114,2

0,90
121.5%

o3

116,1
121.9
116.,7
114,72

0.0
123,2
125.7

121.2
125.1
120,4
118,0

N,
128,72
129.7

VELOCITY
ALPHA

oRe

118,13
7.5

114,48
118,4
115.1
112.5

0a0
119,90
121.2

118,9%
~7.5

115,90
121,5%
115,8
112.5

0,0
122,.9
125,5%

119.4
=75

120.9
124,9
120,0
117.3

0,0
128.1
129,6

BTOR
CILw/3

H

nEA

3.

0.181h
0. 08180

108,7
166,7
108,7
17,1

0.0
110.7
109.,7

0,1798%
0,09971

108,0
110,7
109,.2
107.9
S )
112.2
113,5

G,1°01
0,104588

110.1
114,.4
111.,1
108,86

0.0
115,1
116,9

RPR
THETA

DBAC

290 ,4
12,0

106,46
106,8
108,58
13,7

DD
1GR,.5
10744

291. %
14,0

105,73
108,46
107,3
105,72

0,0
110,73
112,7

291.4
15,0

108,6
113,46
110,0
106,1

0,0
114,4
118,%

ONECHP
cpP/8

papR

203,09
00613

120,58
122.8
120,8
119,4

0,0
123,2
123,.4

204,99
0,008112

121 .1
123,3
121.9
119,7

Da0
125,5

204,78
0,00865

124,1
127.9
124,1
121,18

0.0
129.3
130.9

NTIP
CPO/3

EFRNRC

60,5991
nN,N02317

113.7
117.2
114,2
111,90
0.0
118,1
12,9

P Y

0,6014
0.00321

o e e
[ S
ORS00 N

W0
123,90
125,9

0,6600
0,00427

122,4
126,9
122,7
118,9

0,0
128,64
130,3

[FVRNS B IV 13

V/0R
CXk/5

PHIN

0.3024
n,009720

=37,5
-42,4
=37.R
"'29.2

0.0
=41.8
=43 ,4

00,2989
0.012300

=29,3
~558,.4
=35, 4
-30,4

0.0
-59,6
'6401

0.3005
0,013380

=50,1
=71.0
-£3,2
~47.8
D.0
=-98,2
~304,7

MAT
VSOUND

paAX

CoTR04
340,14

22,4
33,9
29,3
22,0

Ga0
48.5
52.9

0.,7211
340 ,7

2347
48,5
28.1
23,8

00
59.1
68,1

0,7803
341,0

fw JEWE By, TN SR PY R s IR VY]
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Fo L 30N B JEES B4 REFVIN, o]
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POTHT

111,45
114,%
114,%
113.1

0,0
116,13
116,90

114,5
117.4%
114,.5

0,
119,2
119,45

116,646
122,56
117.3
115.,8

8,0
129, 1
12F .4

Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

YEERCTTY
ALPHE

Lae

119,1

i
A
-

-

kgl ek
[ T - Y

——
ST

[ e e e
* = ® ®% = @ 2
gr D C e th B

e TEN

CLR/R

nEA

G104
N 07268

187,48
168, 8
109,4
187,.2

8,9
111,.¢
107,131

H,1801
0,081%4

18,4
11¢,2
100,46
166 ,1

0.0
tin,t
168,7

Gy1R08
0,10501

169,72
111,9
110 ,4
108,72

0,0
1143
112,65

TP
THETA

PRAC

72,5
10,6

1047
105,4
107,k
(AT I

0L
119, 1
102,58

176,0
198 ,1
106 4
LA Y

N0
107,4
10h,9

793.1
13,5

17,2
116,13
1090,9
105, %

U
113,58
112,R

]

0

CrARGER
CR/3

prni

205,14
20041R

120.2
121.1
123,40
119,13

a,t¢
122.8
120, 8

208,0
00481

120.4
122.4
120,86
11r,

n,n

122,.,4
122443

12241
125.5
122.,4
120.6

D.96
127.7
127.7

HTI1E
CPR/s

phitke

Q.6N12
N,10186

113,72
12,7
115,58
110,7

n,0
11,4
113,46

0.60172
0,0620%

113 ,1
115,46
114,11
1R, 3

n,n
112,58
116,8

0.,6014
0,00330

119.1
123,.4
115,58
117,90

0,4
126,14
126, 0

V/0OR
CYXe/s8

PMIX

¢,2088
n,6N5%40

=-24,3
meH,4
3,4
37,7

A0
=33 ,4
PR

G, 3000
D.0reE3N

27,2
-3G,06
274
=32.3

BN
=346,72
LI

(3005
,006130

-35,6
=Hf),4
-39, &
-3218

0,0
-F3,8
"7?|R

?4}_\.’}"
VREOIHE:

BrEAY

00,7008
341,56

2541
25,7
4144
35,5

N0
3.7
2742

D.7815%
341,1

2543
2544
33,0
18,1

RERY
52.9
4n,1

0.77221
342,72
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118.3
114,72
118,0
113.1
119,0
121,1

Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

VELDCITY
ALPHA

114,14
111,2
114.9
110,7
1189,2
120.7

119.7
2.5

114,14
112.8
115,5
111,56

0,0
115,.4
118,5

120,.4

N,
117.5
117.3
117.8
115.7

D0
11%,7
113,x%

ETUN
CLR/S

DRA

6,1724
N, 06709

108,92
1ce,8
108,2
106,77
111,0
109,6

0.1778
0,080%7

ice,?
112,2
168,7
127,3

0,0
110,86
149,8

0,176%
0.07513

109,9
111,4
110,5%
100,58

0,0
112.1
108,8

Rp¥
THETA

DRAC

293,90
9.7

105,6
107,3
105,6
102,.A
109,0
107,23

293,¢
9,7

10/,4
107,9
106,23
103,9

G0
109,45
107,4

205,1

&,0
109,2
110,0
109,0
107,58

G40
110,%
1054

OMEGHR
cp/S

proa

208,7
6.00389

120,7
121.4
120.6
112.6
122.¢
123.2

208,72

«0033¢

121.1
122.1
121,2
120.0

0,0
127.3
123,3

267.,2
0,06206

BMTIP
Cpa/s

PMDBRC

60,5932
N.00181

114,89
112,3
113,4
111.1
116,9
118,18

0.5955
0,00122

116,13
117,13
117,90
113,7

0.0
117,14
120,3

n,8014
0L,00167

119,9
12n,7
120,7
118.,7

0,0
121.1
118 ,.0

V/0OR
CXR/S

PMIH

0,3012
0.004980

-28,3
=-32.4
-33,2
=28.2
-41,6
=48 ,48

0,24991
0,.002530

-36,7
~35,1
-32,6
-24,5

O-Q
-33,3
-37.2

0.2993
-0,001030
“60,3
-64,9
-41,8
~43,2
0.0
-53,9
~33,0

MAT
VSOQUND

PHAY

0.7719
346,8

31,2
36,1
27,1
29,8
57,2
36,3

0.7736
34f,2

37.4
38,0
33,72
24.7

0,0
29,2
47,8

00,7214
344,56

45,4
42,7
54,1
39,7

6,0
54,90
26,5
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Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

POINT

DA

118,90

120,9
118.5
116,53

120,5

118.9

19

120,7

"126,3

122.1
122.1
0.0
125.6
2.9

17

124,3
125.5
124,90
120,86

0.0
12%,8
129,0

VELOCITY
ALPHA

DRC

150,2
=10.90

123.7
125.0
123.4
119.2

0,0
128,5
128,82

MTUN

CLR/S

DBA

0,18C0
0,096G3

111.1
113,0
111.2
110,1
113.9
111.0

0.1801
0.11421

114,9
118,06
115,5
1158,1

0,0
117.4

0.2

0.2251
N.07073

115.3
115,.1
115,.4
112.3

0.0
117.5
116.5%

RPN
THETA

DEAC

DHAEG*R
cp/s

BNDR

206.4

0.,00302.

123,82
125,.8
124.2
123.0
126,2
124,.3

207.2
0,00474

127.6
131,7
128,3
128, 4
0.0
130,7
0,0

206,0
0,00R08

129,0
128.7
12%,3
128, 8

N,0
131,1
130,7

MTIP
cPn/s

PNDRBC

0,598%
n,00208

122,14
123,2
122.9
120,4
123,86
122.2

0.6003
0.,00304

126,8
131,2
127.5
127.8

0,0
130,72

0,0

0,6001

0,20306

126,4
123,¢8
125,.4
120.8
S 0,0
128.%7
127.9

V/CR
CXR/S

PMIN

0.,3011
=0.000750

45,5
-78,5
-41,8
«39,2
-71,2
-43,4

0,3005
0,000190

=89,6
-96,4
=26, 8
=65,3

0,0
-94.3

n,o

0.3757
0.012050

-77.%
=102.5
=80,9
-71.6
0.0
-91,0

MAT
VSCUED

PMAX

0.7787
344,8

43.2
6R,4
63,2
39,2
53,1
49,9

0.7807
345,2

57.7
131,46
64,1
7645
C.0
133,9
0.0

0.8255
343,72

6543
71.7
42,5
0.0
129,2
98.3
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BOINT

oA

19

123.8
126,58
122.%
120,%

0.0
129,12
128,4

12

121.4
,1.21 .5
118,82

0.0
127.0
127,92

13

122,56,
124.8
123,90
119,.6

0.0
128,4
128.8

Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

YFELOCITY
ALFPHA

NARC

149,7
10,0

122,%8
126,0
122.1
119,11

2,0
129,1
128,1

150,1
--‘3.0
120,2
132,7
120.5%
11,7

N0
126,6
127 .8

150,3
5,0

121,8
124,0
122,3
117,7

0.0
122,1
128.6

TN
CL&/8

DRA

(.2255
C.07583

114,14
114,6
114,09
111.3

n.0
1171
115,14

Ca225%7
0.07736

114,4
124.9
114,89
111,8

n,0
117,2
114,1

0,2258
ND,08713

114,5
118,5
114,98
112.3

0.0
117.4
117,3

RDY
THFETA

LRAC

292,9
14,8

131.%
111,
113,2
165,72

G’n
118.%

113,14

292,0
12.0

| S AT W
- A e

D
D s N
*® L L] - - L ] »

N 3 DN T

SRSy
RSt Y

292.0
13,0

112,5

114,5
113,0
102,3

0,0
115,9
116,2

0

2

DrEGEE
Cr/8

BATR

208,7
<0901

127,.7
128,3
127.%8
124,7

0.0
130,¢8
129.4

205,0
00568

127,7
137,86
127.5
124,46

0,0
131,14
128,3

208,0
«00673

127.¢
129,5
127.9
125,4

0,0
131,72
131.6

MTIP
CrPo/s

PHNRC
0.6020
¢,00358

124,.4

123,4 .

124,0
115,9

0.0
128,72
126,2

0,5994
0.00285

125,4
137.3
124,6
116,4

0,0
129,2
124,4

n,5989
£,.00329

125,7
127.1
125,8
113,.8

N,0
129.7

0,

=
-

V/0FR
CXR/S

PUIN

G.3780
012497¢

=66,1
=100.7
-7€.5
=£1,4
n,0

"'124'Q

¢.3770
gns910

-{132,8
~391.7
-128,9
~51.9
0,0
7R ,A
=0R .9

03778
007120

-132,1
=391,.7
'12906
=£3,0
9,0
-99,7
=106,5

ag,.1

52,5

39,5
0.0,

135,1
G4,

G.8284
342,1

107.3
352.0
102.8
43,4
0,0
130,0
99%.1

90,8250
342.4

1067, 7
388,2
103,4
5R,4

n,0n
127.1
92,4
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Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

RN POTRET  VELOCITY MTUN RPM OMEGHR MTIP V/OR MAT
ALPHA CLR/S THETA ce/s cpn/s CXR/S VSOUHD

3 s DR pRC nRA PEAC puDp PRDBC pHIH pPMAY
25 16 1590,9 0,2287 264,9 20741 0.h022 G,3754 G.82R?
0,0 6,C874R 8,0 0,002058 C,00211 =0,001380 343,9

1 122,7 121,8 114,¢8 112,92 120,0 125,2 “77.3 70,4
2 12243 121,0 114,3 110,¢ 127.7 122, 1 =761 f1,7
2 122,9 122.0 118,2 113,4 12%8,1 125%,.,9 76,7 62,5
4 121.7 120,46 113,2 116,0 126,4 121,37 =72 .1 A1,.8
5 0,0 n,o 0.0 n0 0.0 0.0 5,0 n,o
6 12%,.9 125,2 116,6 114,6 130,7 128,7 -95 3 342.,7
7 124,72 124,4 114,.4 111,17 129,46 128,7 =G1,72 71.7
25 17 150,9 0,2257 285 ,1 207.2 0.6625 0.3781 G.RIES
n,0 0,0R489 16,0 ©,00287  0,N0256 =0_000R20 343,9

1 121.% 120,7 114,4 1172,3 127.9 125,323 =70,0 £0,9
2 121,8 120,1 114,5 111,0 127.7 122,5 =94, 8 73,7
2 121,7 120,6 115,0 113,1 127.9 124,5 =62,0 £4,8
4 121, 4 120,13 112.9 109,46 125,.8 120,4 -33,72 0.3
5 0,0 n.0 0.0 0,0 N0 2,0 0,0 0.0
4 125,2 124,6 116,3 114,1 13,4 128,2 -111,5 115.7
7 124,89 124,3 13,7 110,3 127.¢ 124,13 =728 FE.9
25 19 150 .9 (i, 2283 7265,1 207.72 G.6014 0.3751 c,8270
0,0 n.10082 12,0 0,060504  0,00384 0,000460 344, 6

1 1213,0 122.2 114,° 113,.0 12¢,4 126,4 -85 ,7 75,4
2 125%.0 124,.2 115,72 112.3 128 .4 124,4 -102,4 93,8
2 123.5 1272.2 118,585 113,98 128.6 126 ,6 «110,8 £9.5%
4 124.0 123,4 113,7 111,0 127.5 125,.4 =G0, 4 73,7
5 0,0 0,0 0.0 n,n f.0 0,0 0,0 0.0
A 129.1 12R8,9 118,32 11741 132.% 131,58 -149,0 121.,9
7 127.7 127.4 115,9 114,1 130.2 128,72 -85,3 84,7
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Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

YELOCTTY
ALEHA

nec

164,13
=8,0

127.7
125,1
124,11
12%.2

N.0
129,¢

126,72

179,4

]
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.
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[PORLFV IRV RS

wh e D N N
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Sad fas

FTUN
CLR/S

DEA

fa2445
N.07535

116,4
117.5
115,7
115.3
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g D

o 1 IRV 3

1
1!

Peab medd

[}

0.2441
0,08677

118,7
117,.4
116.,2
115.3

0,0
118,9
118,13

n, 25887
0.08912

124,1
1ir,0n
126, 0
126,1

n,n
118,09
124,1

Rp#
THETH

TRAC

9 EGRR
ce/s

PH D

225.5
f,00595%

Gl gk ek oaed ek
N NI NI A
N DD D DD
@ » & ® & s @
N D b 0D

225,1
n,00720

130,9
130,40
129,¢
129.5

0.0
132,%
129.7

238,23
D,NNT41

137.0
132.%
130,72
138,8

N.G
133.4
137.9

ETIp
CpPry/s

PENRC

0,8925
0.00341

127,72
125,1
128,6
125,49

0.0
129,1
125,6

.5807
0,06408%8

L fa

NN NN
O N 0n
Eyn SN ¢

- - - L ]

- e
D

123,49
126,23

0.6865
6,00416

136,90
129.5
132,.8
138,72

0.0
130,.3
137.4

0.

0,

V/NR
CXP/S

BTN

n,3753
08270

«107,9
=100,2
=113,9

D0
-115,5
-GA_&

Y e N

N,3757
ang390

~141,5

- mi19,4

0,

=10%2,2
‘128.9

D,.0
-129.3
-12"‘.3

0.3730
007430

=210,9
~181,0
-247'4
=279,4

N0
-198,9
»320,7

AT
VEQOURKD

PHAY

£.9274
348, 4

180,13

T 14K5,3
114.,2
87-1
0,0
160,0
27.6

6.8951
145,40

E.‘-.h—h

O D W

(Lo 2NN B aw JEF o BN NG ¢ B
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133,5
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141,7
131,.1
130,9
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131.5
128.1
129,8
131,18
140,0
128.8
131,0

Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

VELCCITY
ALPHA

DRC

171.0
-SQG

133.¢9
131.5
132,.9
133.2

0,0
131.0
130,9

17044
=5.0

134.7
131.%
133.4
133,46
141.7
130.2
130.64

171.2
2.5

131,13
127.4
129.9
13,7
141 ,0
12R,3
130,7

MTUXN

CLR/S

DRA

0,.25561
0.,07781

122,60
118,2
123.7
125,0

0,0
119,4
123,14

RP¥
TEETA

DBRAC

GMEGX*E
CP/8

PEDR

233.9
0,006587

136,3
132,58
137,90
138,2

0,0
133.4
136,56

234,%
0,00707

138,9
132,.4
137.3
138,6
145,8%
133.1
135.9

233,2
0,00414

134,7
132.4
13405;
136,4
143,%2
133,56
135,1

MTIP
cPQ/s

PHEDBC
0.6811
06,00423

134,¢
129,72

134,31

137,5

0,0
130,3
136,0

0.6321
N0,00448

135,86
129,2
13,4
137,9
145,7
129,58
135,2

80,6747
0.00326

132,92
129,.3
132,82
135.3
143,F

130,7

134,2

0,

V/0OR
CXR/S

PHIN

0.3765
0n4s19

=~223,2
-168,6
‘174.6
-165.4

0.0
-157.7
-210,9

0.3748
005120

"229-7
-1923,7
'18607
=233.5
-936|Q;
=223,2

04,3796
onlLo2n

-~147,9
-18350
-134,4
=-161,8
-73203
-119,2
«135,4

MAT
VSQUND

PHAX

0.9375
343.4

331,6
141,48
344,31
416,.,1

0,0
1732,6
237.5

0.9378
343,7

433,5
168.4
373.4
42647
856,.,9
224.2
214,5

60,9308
345,56

292,5%
145,2
251.2
2769
764,9
197.1
232,3
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135,.5

Table C3. continued. Acoustic Measurements for the Tapered Tip Rotor.

VELOCITY
ALPHA

DAC

172.1
=7.5

132.9
132.0
132.6
141.4
129,5%
129,4

MTUN
CLR/S

DEA

0.2561
0.07800

1211
119,4
121,09
124,6
132, 6
119,8
122.1

0.2649
N.07001

130,90
119.3
130,7
130,.2

0.0
121,13
129,9

00,2630
0.07624

130,6
122.2
131,.1
131,4

0,0
123,7
129.1

RP¥
THETA

NERAC

336.1
11,0

120,13
117.4
121.3
124,3
132.5
118.1
121,3

344,68
12,8

12¢,9
116,9
130,6
130.1

0,0
119,.9
129,%

346,4
12,0

130,5
121,0
131,.0

131,33

0.0
122.9
128,909

OMEGHP
ce/g8

PNDR

242,0
0.00822

142,92
133,.9
143,5
143,56

0,0
135.7
143,2

243,2
0,00A91

144,0
136.3
144,3
144,3

0.0
137,4
142.1

BMTIR
Cpn/a

PEUDRC

00,6829

0.00377

134,4
.1»29-3
133,¢9
136,9
145,6
13n,4
134,4

0.7034
0,00514

142,6
130,7
143,2
142,4

.0
133,5
143,1

0,7058
0.00457

143.8
134,4
144,72
144,1

De0
136,.2
141,9

0,

0,37546
001830

-192.1
=141,2
=166,0
=109,4
=786,4
-14¢,4
-182,7

0.,3743
006930

-347,2
-157.6
867,17
-607 .4

0.0
-198,3
-432,4

0,3732
004720

=1389,5
-A20,4
=-R0%,2

0.0
-244,4
=468,5

CuAT
YSOUNMD

pVAX

L]
e

D
[e IR VT

&
A
»

331.6
144,72
321.5
37%,1
#16,0
170.5
199,.4

0.9667
344,0

734,¢
185.0
622,8
615.4

0.0
236,5
51¢,3

0.,9692
44,6

817,0
277.5
hAB,2
£59,.5

0.0
185.9
378,4
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Table C3. continued. Acoustic Measurements for the Tapered Tip Roter.

POINT YELOCITY MTUN RDH OHEGHR MTIP V/CR MAT
ALPHA CLR/S THETA ce/s cPo/s CXR/8 YSOUND

nn neC NRA DRAC PN PNRRC PiINM P¥AX

26 174,90 0.2631 34%,8 T 247,48 0,7920 0.3753 0,9655
745 0,07830 11,0 0,008587 N,0045858 0,001000 345,9

136,5 124,4 127.9 127.7 141,2 140, € -262,1 £10,7
131,% 131.5% 122.7 121,8 135,7 133,.7 -251,3 728, %
136,2 136,72 129.0 120,09 142,72 142,0 =366,4 A42,13
137,7 137.7 130,56 10,5 142,0 142.7 -503,4 A1N 2
n,o NG 0,0 n,0 0,0 N, N,0 0,0
131,% 131,5 123,1 172,72 136,13 134,4 -202,1 18%8,9
135,4 138,2 128,0 127 .8 141,14 140 ,8 =462,9 36%,4
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Table C4. Acoustic Measurements for the Rectangular Tip Rotor.

R DATLT VELOCTTY TN Bpr CEEGKRD HTLR V/0R AT
AT BEA CIR/R VRETS cR/s CRPR/S cxXn/8 VSOGED

10 ha e oRl nRAC RN REnDRC paIN PYAY
3G 11 73,5 A,1202 790 ,0 703 ,¢6 0,597% G,720132 0,7182
15,0 NLNFILN 8,0 09,0021 T.70147 nN,N04470 340 .8

1 114,5 114, 3 101,3 9%, 113,72 111,.7 =-20,1 22.8
2 114,72 13,8 10R,4 108,10 110,72 117,46 -29,4 27.7
2 113,90 t12,7 102,7 101.7 114,.7 113,90 -15,7 . 10,4
4 111,3 110,09 104, R 114,72 116,1 114,24 -15.5% 20 A
o 0,0 N,0 0,0 0,0 D,0 0,9 G.0 NaD
3 117 .8 117,48 108, 2 108,72 118,0 117,1 45, K 30,2
7 112.4 112,5 100,7 2,6 113,2 109,48 -20,7 20.7
39 11 79,5 0,17202 vERI 203,2 0,.%972 00,2018 n,7175%
-5, 0 n,ns008 10,0 N, N04KRE 2,00182 0,0081390 340,73

1 112,.5 112,2 103,9 103,1 11%,7 111,10 -12,4 221
2 118,72 114,9 108, 8 108, 1 117.9 116,7 =37,1 28,4
2 110,4 1n9,9 102,4 101,12 114,1 112,58 19,7 S RNL?
é 111,90 110,58 103,93 103,7 116,2 114,9 =28,6 24,7
5 0,0 N, 0 n,o 0,0 0,0 N, 0 0,9 0,0
a 119,7 118,58 107 .1 10A,7 119,13 112,5 -46,4 27.7
7 116,58 116,13 104, 4 104,0 118,86 114,7 =27,0 26460
3c 13 79,5 n,1201 290, 204 ,1 00,5996 80,2006 0.7199
5,9 0,/11756 13,0 N, 00701 N,00274 0,008470 140,13

1 110,9 110,4 104,1 103,.4 116,13 115,4 =17.7 22,4
? 118 .8 118,7 116,49 110,7 T 122,56 122,72 43,12 3e,0
3 112,0 111.7 105,1 104,5 117.2 116,7 -17,9 25.1
4 112.5 112,.2 105,14 104,5 117.9 117.3 =23,2 24,43
5 0.0 n,0 n,n 0,0 A n,0 0,0 0.0
A 112,58 119,5% 109,7 109,58 121,9 121,% =~36,.4 40,9
7 121,7 121,7 107,2 106,64 120,0 119,.1 45,4 59,7
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114,3
113,8
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Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

VELOCITY
ALPHA

DRC

f
LS IRt ]

114,9
113,.9
113.¢

111,6
N0

117,77
114.3

117.3
112.4
113.9

0,0
117,9
119.1

110,9

118,5 -

113.1
113,7

0,0
118,46
121,.8

SMTUN
CLR/S

DRA

0.12¢C1
0.,07375

104,5
109, 2
104,59
1041

0,0
107.5
102,9

0.1201

0,107581

104,58
111.3
105,18
106,7

0,0
109,46
165,0

nN,1197
N.11741

108, R
108, 8
107,.2

0.0
110,4
167,2

RDHM
THETA

peac.

fon I o]

103,9
108,9
1n4,3
103,4

0,0
107,0
101,46

788,.8
11.0

103.%
111,14
105,32
108 ,4

0.0
109.,3
105,3

238,°0
12.0

105,3
111,46
106,2
10A,9

0.0
110,2
104,7

O¥EGHR
cP/8

PMNDE

202,%
0,00287

117,9
120,86
118,4
116.4

0.0
119,4
115,18

202,18
0,30480

11,3
122.7
117.8
119.0

0.0

121,4
119,1

202.8
0,00%68

117.5
123,6
118,8
120,0

N,0
123.4
120,F

MTIP
CPN/S

PNDBC

0.5976
(,00149

117.1
120,0
117,7
115,5

N0
112,7
113,9

45971
0,00210

:.59513

S 0,0u247

116,86
122,98
118,3
119,6

0.0
123,40
120,1

v/0R
CXR/S

PHMIN

0.2913
0,001820

-Jlgn?
=126,2
-128.4
=23,5
0.0
42,0
=20,.7

0.2014
0,002740

-18,2
=49 .4
~23.4
-29,7

0.0
-13,2
-41,4

0,2014
0.003060

- =-23,1
-49,2
=27,.7
=31.5

N,0
=43 &
=52,1

MAT
vsounmp

PMAY

0,717%
33G,4

96.2
113.7
102,1

16,7

0.0

35,0

20.2

0.7173
3139,7

21.2
38,2
24.1
" 2246
9.0
38.5
44,4

0.7152
340,.7
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Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

POTHT

16

116,7
115,72
116,60
113,4

0.0
117.9

115.7

i9

114,38
118,14
116.5
118,
n,n
120,3
116,.8

20

el
i

o
NN
O W D D DD

a8 8 & ° u »
D D M e D

-
NN

VELOCTITY
ALPHA

11,7
112,2
115.4
115,14

0.0
120,72
116,86

79,86

119,2

0.0
120,0
120.3

D40
123, 8
120.4

MTIE
crr/s

DEA

1207

9 NRR%E6

104, 4
108,1
1047
104,13

0.0

108,1
103,.7

Da1200
n,G79%3

107.8
112.5
108,4
108,10

0,0
111,7
165.9

01202
N,10598

LD S D

Bpy
THETA

CHEGXR
cn/s

PUDR

202,7
0,00171

118,58
119,9
112,4
117,.3

0,0
121,.2
116,7

203,58
0,00234

120,8
124 ,4
121.4
120,R8

0.0
128,0
118,85

203.5
0.00344

123,5

0,0
125,4
126,0

0,0
129,7
123,7

MTIP V/GR
CPn/3 CXR/S
PEDRE FUIR

0.5950 G.2024
N,00129 =0,001070
1180() "34.0
t18.4 =32.h
112,90 ~34.6
116,86 -22,0
0.0 N0
120,46 ~41,4
11“.2 "27-3
0.5974 0.,2012
N,00142 =~0,001320
120,5 =358,6
124,1 =h3,9
120,58 -37,2
0.0 0.0
124,% =~50,2
117.2 =37.6
0.5974 0.,2018
0000182 'Dn002270
123,12 -43,5
0,0 Q0,0
125.2 -~49,.3
125,9 61,7
2.0 0.0
129,6 =102,7
123.2 =53,7

#AT
VeQnEn

BMAY

0.,7154
340,4

41,7
30,90
2%2.3
24,1

0,0
42.5
25.3

0,71748
340,56

35,8
41,4
40,9
31,2
0.0
RE LS
31.3

0.,7478%
340,58
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~Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

PUTINT
DR
22

120,9
0,0
123,3
122.6
n.n
n,o0
124,0

74

119,00 -

115.3
11%8.3
114.,5

0.0
121.73
121.0

25

121,72
119,9
120,72
117.9

0,0
124,58
122.3

VYELQCTITY
ALPHA

112,92
115.0
118,2
114.;

0.0
121,72
120.9

79.4
15.0

1211
119,.8
120,2
11/,9

0.0
124,5
122.3

MTUN
CLR/S

f,1164
D,11314

108,72
109,4
10,3
108,9

0,0
112.0
104,39

Rp¥
THETA

RRAC

2
(S + ]

[\ L o]

—
i
L d >

[
Ll s
2NN DR

~ D DR d

—
[

£ D

" & ® ® a2

N

o ]

SO
-

0

o

108,4
10%.1
108,55
102,3

0,0
107,85
10,8

2680,0
B.0

1068,0
109 .,1
108,

108,95

111,80
104.0

OMEGHR
cp/s

PHDF

202,1
0,004892

127.7
0.0
129,0
129,1
0.0
0.0
126,6

2NV.8
=, 000587

120,72
118,92
119,4
117.8

Q.C’
121,.9
114,49

203,¢6

127.2
123,79
1227
1204

N,
126,3
117.7

BTIP
cpn/s

DHDBC

0.5956
.002443

127,.¢
0,0
i29,0
129,90
n,o
2,0
126,13

H.59413
fiaN0147

Sonie G o e
P IRV o]

e e BN e

[T

e NG
ke DD NI DD

0.5972
C.00179

122,80
122.8
122,58
120,11

1.0
126,2
11A,0

V/0R
CXR/B

PHIN

00,2022
=0 ,0072280

-54,7
0.0
-77.4
-77.4
0,0
0,0
-72,2

06,2019
~0,014180Q

-34,.0
'2A¢F‘
=32,0
=27.4

0.0
"'4’1-‘3‘
-33.4

N,2n009
=0,022970

=3%,3
=53,8
-41,2
-27,£

0,0
-A0 8
-45,0

MAT
VSOUND

PHAX

0.71860
341,10

0.7172
341,90

47.8
£1,5
45,7
33.7

0,0
hQ .2
53.‘4
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Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

poRTHRT

116.3
12241
115.%
113,2

0,0
123.5
125.9

13

119.3
123,12
112,14
115,5

0.0
128,17
126,9

VELOCITY

PR C

19,9
-10,0

110,46
1177
112,9
110,7

3.0
119,1
120.1

12040

=10.0

115.3
12147
114,86
111,1

ﬁ

L

HTL

LR/

Di< A

n.1799
N.0EF49

166,7
110,72
167,9
108,49

N0
110,14
106,12

G,17%9

N,08871

107,7
110,7
167,49
108,7

0,0
110,72
107.1

0,1797
6,098472

107,.8
111,4
106,11
107.4

N,0
111,89
106,72

Rpt

TRETA

REAMC

292.4
12.n

103,¢
107,58
1058,.3
1010

N0
107,42
1007

10,4
108,58
105.,.1
102,54

t.0
1ne,.Q
10147

-
b6 Q-
o

» [ ]
o

104,3
10%,5
107.0
103,7
Pnn
110,11

QQ.E

3,
5

CyRGRR
cw/s

207,4

,0024%

120,72
122.°
120,5
119,3

0.0
123,58
120.1

20€,.,4

N,00931

P P
O N D D e D
L] L] e 9 » ® &
[an B VY e IR e (N | VY]

RETR
CEa/8

‘U

PNTRC

¢,5987
G.,00214

109,92
115,3
111,.7
1047

0.0
116,58
104,90

0.6043
n.0027%

113,7
117,7
113,4
110,6

n,n
119,5
110,.5

0,6008
0.00327

113,4
120,92
117,14
112.9
0,n
‘e
122,9
108,58

V/0R
CXR/8

pUIN

30,3009
n,011940

-27.8
=44,0
-31.4
~26,4

0,0
~43,6
-38,4

0,2981
0,015%190

-31,%
-58,4
-30,.3
'31.?

Q.0
-56,5
6% ,%

0,2995
0,017789

=31,5
~65,0
-37,3
‘26.5

0,0
=6H6,9
-74,9

“pT
VSQOUND

PHAX

0.7844
343,13

38,9
42,7
41.5
2R.46

0.0
B&,H
54,8

0.7208%
343,86

34,7
62.7
317.0
28,9

n,0
86,0
78,5
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Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

POINT

DR

114.,.4
115.5-
115.6
113,56
0,0
11R,5
116,46

114,3
117.6
115,858

113,2

119,56
121.7

118,7
122.7
119.6
116,2

0,0
125.2
127.9

VELOCITY

ALPHA

DRC

112,.4
5.0

112.7
113.3
114,585
111.5

0.0
117.6
115,5

119.3
-5,0

112,58
116.4
114,3
111.2

0.0
117.6
121.%

119.8
.5.0

118,1
122.3
119,1
115,1

0.0
124.9
127.9

MTUN
CLR/S

oea

0.1799
0,07167

107,1
110,0
108,5
166,.8

0,0
110,4
105,8

0,1795
0,091¢01

107.3
112,0
108,4
106,98

0,0
110.5
106,4

0,1802
0.10739

108,90
112.5
109,9
108,7

0,0
112,46
109,72

RPH
THETA

DRAC

292,2
10.0

103.9
107,.7
106,72
103.0
0.0
108,2
98,1

292.0
12.0

104,1
110,86
10&,2
103,56

0,0
108,2
100,.8

292.4
14,0

106,7
111.2
108,2
106,3

G.,0
111.3
106,5

CHEG*R
Cr/S8

PMDB

208,2
0.,00416

119.7
121.9
120,.4
120.0

0,0
122.5
118.4

120,06
119,2

0.0
122,86
118.9

205,3
0,00808

122.4
124.7
123,2
122,2

0.0
125,18
122.6

MTIP
cen/s

PNDBC

¢.68011
N.00192

111.6
11641
113,3
112,3

0,0
116,2
102,28

0,6001
0,00248%

111,9
117.4
113.3
110,6

0,0
11£,3
167,0

0,6004
0.Nn0387

119,.4
123,58
119,.4

0,0
124,.1
118.3

V/0R
CXR/S

PHIN

0,2997
0,005340

-24,0
=43,4
-31.1
25,0
. 0,0
-33,4
-41,9

0,2296
0,007430

-25.8
=43,4
=37.5
"25.5

0,0
=368,2
-55.?

0.3005
0,009880

=548,1
-62-9
=53,0
=34.5

N.0
=G8,5
-91.3

MAT
vsonup

P¥AX

0.7813
341,3

0,7799
341.7

24,3
38,8
2647
27.1

0,0
49,4
52.8

0.,7208
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Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

RUY POINT YRLOCITY #TUN REM NEECHR ETIP V/0R MAT
ALEHA CLR/S THFTA cr/s . CPOY/S CXR/S VACUND

MTC DR DRC NRA DEAC PMDR ANNRC PHIN P#AX
42 7 120,.4 0,1821 292,2 205,2 0,6034 0,3022 0,785%
: -2.5 0,07023 2,5 n,00391 0,00201 0,004290 340,0

1 114,0 111.9 107,28 104,8 119,8 112,0 =26,0 27.3
2 116,3 114,58 110,1 107,7 122.1 116,93 29,6 37,2
3 118,72 113,86 108,3 1¢5,7 120,4 113,7 26,2 29.7
4 113,¢ 110,9 107.1 103,13 120,0 112,13 w284 22.7
5 G.0 n,o 0.0 0.0 0.0 0,0 0.0 D0
£ 119,5 118,7 110,9 102 & 123,33 118,7 -44 .0 54,5
7 118,2 117.3 102,1 104,4 119,9 109,8 41,8 43,1
42 & 12072 0 1818 292,8 205,8 0.6047 G.3011 0.7863
-2,5 N.GRARA 9.5 0,0033% 0,00184 0,001720 340,0

1 115,7 114.4 1082,8 106,58 121,3 117,58 ~35,4 32.1
2 116,9 115.4 111,58 109.¢9 123,3 120,1 -53,7 42,4
3 116,71 115.6 106,1 107,0 121,8 118,12 -36.0 37.7
4 114,5 112.4% 107,.9 104,09 120,9. 116,9 -33,5% 29,7
s 0,0 0,0 0.0 0.0 nD.¢ 0,0 n,0 0.0
& 118,3 117.2 111.2 104%,5 123,5% 120,4 -45,8 44,4
7 1.1 114,58 108,4 104.7 120,.7 115,58 =37 .6 35,9
42 19 120,1 0.,181% 293,? 208,92 00,6049 0,32004 0,.7866
-2,.5 0,10039 11.5 1. 00492 06,00253 0,0037990 340,4

1 115,11 113,58 109,56 167,.9 121,.4 117,8 =31.8 30,3
2 119.7 119,0 113,72 112,1 125,58 122.7 -83,7 80,5
3 115,7 114,4 10,7 109,.4 122.,3 11,7 -42.3 32.6
4 118,2 113,6 110,0 108,4 122,3 119,46 =-37,.6 40,0
5 L a,n 0.0 n,n n,0 n,0 0,0 0,9 0.0
A 120,7 120.1 113,41 111,9 124,9 121,9 50,5 74,0
7 119.8 119,2 108,4 104 ,5% 120,7 114,8 =-43,9 54,7
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Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

VELOCTITY
ALDHE

11‘7.“;
120,2
117,82
1158,4

.0

120.4
118.2

n,1742
n,048507

111,12
113.7
111.3
110,72

N0
114,8%
109,13

1203
0.11427

fomk  ma Gk fed

14
1
1
j

3.b¢a0‘b
-
w.ﬂw“

11A ?
O.C

RP
THETA

DRAC

293,6
3,0

107,64
110,°
108,0
107,0

2,0
110,19
108,46

20,72
0,00218

122.4
12%.0
122.7
122.1

0,0
124,4
121.4

G,00465

128,72
129,72
127.4
127.4

N.0
122.4

G a0

MTIR
cPN/S

PNTRC

0,59849
0,06173

119,.7
122.3
119,87
118,90

0.0
121.,4
1168,4

G.6018
N,N0209

122,2
124,2
121,.5%
112,7

0,0
125,2
117,64

D.6024
0,00299

121.2
127,58
125.8
126.1

0,0
128,13

3.0

V/OR
CXR/S8

P?ﬁ I By

¢.3007
~N,000910

-41,9
~5%,7
~43,3
=-31,1

0,0
77,1
"351)‘2

0,2967

n,2997
Q.0n00280

=581
=33,0
"'7:303
‘5?.Q
0.0
_117.53
D0

MAT
VAQUKD

A

0,7790
344,22

44,3
68.1
4R, 8
35,7
2.0

56,0
35.3

0.781¢8
144,72

46,5
47.9
"'F‘cd
35.6

f.0
60,2
50,6

0n,7232
3144,2

B7.6
10R 1
70.4
£4,0

n,0
79,8

nN.0
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124,3
125,2
124,5
120,4

0.0
129,4
129,7

121.8
122,89
122.8
119,9

5,0
128,n
126.1

13

122,72
123,32
123,90
120,72
0,0
129,6
128,3

Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

VELOCITY
ALEMA

nae

BT
CLR/S

DES

,2289
N.07196

112,.¢9
112,92
113,5

0,2252
0,0R014

112.3
114,5
113.9
112.1

0.0
115.7
110,39

ED
THETA

rEAC

293.4
1.0

100,A
10&,2
108,00

0,0
112.4
100,72

292,8
1¢.0

1ee.h
112.1
111.4
1067
0.0
113.%
98,0

292,4
12.0

108,5
111.2
111.5
107,98

oLn
113,2
101,92

(GARGRE
cB/S

pwDR

Q0F 0
O, 008872

126.3
126.1
126.4
124.5

0.0
128,9
124.1

Z08 8
H,00443

125.8
126.2
128,717
121.¢

N0
12%9.4

208,13
.020810

125.7
126 .7
12h,.8
125%,2

0,0
129.7

123.3

MTIE
ceays

N,OG286

06.5987
D,nN3148

120,92
120,7
122,3
113,4

9,0
125,4
109,7

V/0OR
CXR/8

PAIN

80,3773
0,0121580

~72.8%
=q3 .1
=75.4
~T70,.2

n.0
=111,5%
=111.58

0.3767
N,0n3270

=712,6
=70, R
-52,.13
-53,4

0.0
=a5,72
=78,0

0.3777
N, 006050

'79.3 v

-756,3
-94,1
60,5

0.9
=-22,0
-72,2

MAT
VEgURD

PHAX

0.8250
343,56

o~ W
B MDD AP 0D
. - - - L ] » »
B GO RN D0

-

0.8253
343,0

BF .3
93,2
77.0
£2.9

N.0
100.4
75.8

6.8248
343,0

£2, 4
-70.,2
6R,6

Da0
135.4
72,5
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Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

POINT
DR
14

123,0
125.1
123.4
119,9

n,0
129,2
127.9

15

123,R
126,.9
124.3
120,.4

0,0
131.3
130,3

128,17
125,18
125,46
121,3

0,0
129,4
129,.5

VELOCITY
ALPHA

MTUN
CLR/S

DRA

00,2259
0.08775

06,2259
0.,09454

113,72
114,5
114,13
112.5

0,0
117.3
112,9

042322
N,08696

114,4
1A17.2
114,56
112,4

0.0

116,85
111.5

RPM
THETA

RRAC

294,4
13,0

110.1

112.9
1172.1
10746

0,0
114,4
102,82

295,0
14,0

110,72
111,0
112.9
109,717

0,0
115,6
105,7

NHEG*R
CP/S

FNDR

206,7
0.00706

126,8
127.8
127.1
124,9

0.0
130,72
123.6

207,.2
0.00842

126,3
127.56
127,56
125.5

D0
131,.3

205,2

0.00631

127.5
128,9
127,2
125.4

OIO
130,2
124,2

MTIP
cPO/S

PEDBC

0.6022
0,00362

122,5
122,0
123,7
112.0

0,0
127,8
110,86

0.6034
0.00437

121,7
121,7
124,3
119.7

0,0
129,7
115,7

0.5918
0,00348%

123.4
124,3
122,7
118,3

0,0
125,9
1086

0.

0.

V/QOR
CXR/S

PHIN

0.3754
007130

-119,8
=1258,9
-128.4
-63'3
0,0
=109,2
=78,2

0.3748
008430

=H3,6
~94,0
=80 .9
=593 ,2
0,0
-144.9
-1‘34‘9

0,39229
008380

=121,.7
=84 ,4
-12613
-61,9
0.0
",’1104
=116,1

MAT
VSQUMD

PMAX

0.8296
343,13

60,4
109.5
71.0
42,9
0,0
213.1
112.1

0.,8243
3468,7

96,7
180,46
79,5
80,5
Oa0
159,10
96,7
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POINT

DR

12

122,19
127.3
126,58
125,2
132,18
130,4
128,0

13

129.6
127.7
126.5
126,5
133.1
130,9
128.48

128,9
12,9
126,A
128,72
132,0
131.0
124,4

Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

VELOGCITY
ALPHA

DRC

163,7
=10,0

128,46
1256.7
126,1
124,85
1327
132,1

163,29

129,13
127.1
125,.9
1268,0
133,0
130,86
128,2

162,45
-5.0

128,46
128,2
125,1
125.1
131,.%
130,7

125.7

HTIN

CLR/S

NRA

G,2446
N,07321

116,3
115,07
116.5%
118,7
11€.4
112.5

01,2445
N, 08208

117,13
115,%
116,23
114,7
118,28
118,9
113,85

t,2447
0.07030

116.7
118,5
116,58
116,65
120,82
119,2
113,89

pow
THETA

neRAC

19,7
14,0

114,94
108,90
114,5
111,0
117,5

113.1
104,4

Q¥EG¥R
cr/8

PrDR

224,5
N.C0535

BTIP
CPiy/8

PHDIBC

0,A521
8,00400

129,82
119.7
128,7
125,0
130,6
126,.5
116.9

0.6527
0,20464

130,58
121,2
129,90
125,3
130.6
127,4
119.7

0,6533
0,00334

128.2
126,.6
127.2
127.1
132.5
129,.7
120,2

0,

2
-

V/OR
CXRrR/S

PMIN

0.37586
011750

-d21.0
-419,3
85,58
-151,2
=97 ,.6

0.3753
013470

"'421.0
~358,4
-410,3
'127|7
=262.1
=154,1
-104,.9

N,3751
0h4610

-147.7
-169,4
'10696
=101,5
-222.7
-141¢0

83,7

BAT
VSQUHD

SR ¢

0,3270
344,13

340,1
319.9
3126.7

9A.4
170.3
172.%
118,5

0.8977
3414 .5

¥V IR FY RN ]

D0 AN ks
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Dt D XD e O e
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0.8983
341.7

178,.8
147.3
113.5
180,58
193.1

80,4
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126,13
130,13
127.8

128.3
125,47
126.7
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131,90
129,19
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20

125.5
126,56
125.9
131,8
1301

12A.8

Table C4. continued. Acoustic Measurements for the Rectangular Tip Rotor.

VELOCITY
ALPHA

HTUN

CLR/S

0.2446
n,n08297

11,8
118,3
116.4
115,54
120,4
118,.8

0.2447
0.,051364

1181
117.3
117,.9
118,6
121.6
112,2
114,¢

t,2428
D,07217

117.%
116,14
116,4
116.1
121,59
118,13
114,92

Qpw
THETH

NEAC

318,%
13.0

115,14
116,5
114,%
113,1
119,46
117.3
109.R8

118,01
112.5
114,23
113,18
126,49

116,4,

111,32

DrELERR
cp/s

pNDR

?223.7
d.0076%2

130,
130,4
129,5
129,3
133,4
132.6
127.8

22447
D.06228

132,56
130,4
131,5
130,2
134,58
122.1
127.,4

22% .9
G.60319

131.1
128.5
129.4
130,10
134,4
132.3
127,32

ETIP
CPL/S

RPENRC

0,6527
0,00434

128,7
126,58
126,9
128,7
132.0
129,86
122.5

D.6468
G,00250

131,4
125.3
136,1
127.5%
132.9
129,90
121,4

0.6525
0,00292

129,1
122,8
126.1
127,33
132,8
129,n
122,9

V/CR
CXR/S

PMI

0.37813

0.006830

-0

-0

»

~137,%2
-11F‘UQ
-123,0
=-100,1
=289 8
~144,9
-133.0

0,377
on138n

-021,0

=352.5
=419,3
-22,7
=178,3
-137,5%
=101 .4

N.3787
0no3an

-108,2
-93,6
33,5
g5, K

-329,4

-157,9
-97,4

MAT
VSQUND

P¥YAY

0,8976
342,.7

18¢,2
123,92
111.%8
10,7
172,1
16Q,.1

91,58

0.R949
345%,9

340,11
319,98
372¢,3
110,0
272.6
128,72
108,2

0.68977
348,72

182,56
130,56
134,46
162.5
192,09
132.%
112,.4



APPENDIX D

PLOTS OF 1/3-OCTAVE SPECTRA

This appendix provides 1/3-octave plots for microphpone 3, which was
located three rotor radii in fromt of the rotor, and for microphone 2, un-
der the rotor. [Each 1/3-octave plot shows three curves: an uncorrected raw-
data spectrum, a background-noise spectrum, and a data spectrum corrected for
the background noise. By displaying both raw data and data corrected for
background noise, the extent to which the background noise contaminates the
data can be observed. Table 6, which lists the order in which the data are
presented, is repeated here for convenience. Symbols used in the plots are defined
below.

Symbol Quantity

CLR/s | rotor-lift coefficient, -’-,?(&,]ﬁ;)g

DBAC - dBA with background noise subtracted
DBAU raw dBA value

DBC dB with background noise subtracted
DBU raw dB value

Mg advancing-tip Mach number

MAXAMP maximum acoustic pressure, N/m?

MIC microphone number

MINAMP minimum acoustic pressure, N/m?

Mzip rotational tip Mach number

PNDBC PNdB with background noise subtracted
PNDBU raw PNdB

PT test-point number

RUN test-run number .

A\ wind-tunnel velocity, knots

o angle of shaft from vertical, positive aft, deg
7 advance ratio

158



TABLE 6.-KEY TO 1/3-OCTAVE SPECTRA IN APPENDIX D

Operating condition Tip planform, page numbers
o Migp Mg: A% Swept-tapered Swept Tapered Rectangular
0.200 0.550 0.660 73 -- -- - --

075 595 640 30 - - -- -
150 595 685 60 - - - -

.200 .600 720 80 160 202 230 260
250 .600 750 100 -- -~ -- -~

300 .600 780 120 170 206 238 268
375 .600 825 150 178 214 246 274

400 600 '.840 160 - - - -
250  .650 .815 107 - - - -

375 650 895 164 186 220 -~ 278
375 685 940 170 192 226 252 -~
250 .700 875 115 - -- -~ -~
375 700 965 175 198 -- 256 -~

159



091
DECIBELS

130 .

120

110 |

100 4

S0

80 _

70 4

TEST
RUN
PT
MIC

60 J

10

502
11
14
2

1/3 OCTRVE SPECTRA

DBU - 118.7
DBC - 118.6

MAXAMP - 38. N/M?
MINRMP = -33, N/M?

160

315 .

FREQUENCY

DBARU
0BARC
PNDBU
PNDBC

830
{HZ)

107.1 SWEPT TAPERED TIP

106.7
118.9 V =81kt

118.4 Mp= 596

1250

2500

5000

7/14/83
09:32:18

o = 1P

Mge= 716  p = .202

= UNCORRECTED
- CORRECTED
- BACKGROUND

|+PO|

100060

Figure D1(a). One-Third Octave Specta for The Swept Tapered Tip Rotor.

Crrjo= .11




191

DECIBELS

TEST
RUN

PT

MIC

130 .

120

110 4

100 4

30 |

80

70 _

60

D3

502
11
14
3

1/3 OCTAVE SPECTRA

7/14/83

DBUY - 120.7 OBAU - 106.2 SWEPT TAPERED TIP 09:32:31
DBC - 120.7 DBRC = 105.7
MAXAMP ~ 49. N/M? PNDBU = 118.7 V =381kt o = 1P Crrjo= .11
MINAMP = -44, N/M? PNDBGC = 118.5 My,= 596 Mg= 716 u = 202
G = UNCORRECTED
A - CORRECTED
+ - BACKGROUND
Y,
R
l‘.". V "‘ i .:\
\{ - :\
A 5\ / \:‘ _
\ i A A
. 2
o N “b!"
A\
..... T I ‘-
40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)

Figure D1(b). One-Third Octave Specta for The Swept Tapered Tip Rotor.




91

DECIBELS

TEST
RUN

PT

Mic

130

120

110

100 4

90 4

80

70 4

60

1/3 OCTAVE SPECTRA

DBU - 113.8
DBC = 113.2
MAXAMP - 24. N/M?
MINRMP = -35. N/M?

40 80 160

FREQUENCY
Figure D1(c). One-Third Octave Specta for The Swept Tapered Tip Rotor.

315

DBAU
DBAC
PNDBU
PNOBC

630
(HZ)

7/14/83

110.1 SWEPT TAPERED TIP 08:32:55

109.9
120.6 V =179 kt o= —25 Crrje= .07
119.3 Mygyp= .599 Mgae= .720 u = .201

O - UNCORRECTED
. & - CORRECTED

+ - BACKGROUND

"

1250 2500 5000 16000




€91
DECIBELS

TEST
RUN

PT

MIC

130 -

120

110

100 J

90

80

70

60 _

1/3 OCTAVE SPECTRA

DBU - 110.8
DBC = 110.4

MAXAMP - 19, N/M?
MINAMP = -18. N/M?

160

315
FREQUENCY

pBAY
oBAC
PNDBU
PNDBC

630
(HZ)

7/14/83

09:33:07

103.8 SWEPT TAPERED TIP
103.1
115.0 V. =179 kt a= —2.5 CLR/a= .07
113.7 Miip= .599 Mgi=..720 u= 201

O = UNCORRECTED

A - CORRECTED

+ - BACKGROUND

1250 2500 5000 10000

Figure D1(d). One-Third Octave Specta for The Swept Tapered Tip Rotor.




91
DECIBELS

1/3 OCTAVE SPECTRA 7/14/83

TEST 502 DBU - 116.6 DBAU - 107.8 SWEPT TAPERED TIP 09:33:32
RUN 10 DBC - 116.4 DBAC = 107.4 .
PT 8 MAXAMP - 36. N/M? PNDBU - 119.0 V=T9kt  a=—50  Crrje=.11
MIC 2 MINAMP = -40. N/M? PNDBC = 117.6 Mip= 596  Ma;= 716  u= 201
130 _ —
O - UNCORRECTED
A - CORRECTED
+ -
150 | b - BACKGROUND
110 —
100 —
90 _ _
80 | —
70 _
s C -
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D1{e). One-Third Octave Specta for The Swept Tapered Tip Rotor.




$91

DECIBELS

TEST
RUN
PT
MIC

130 _

120

110 4

100 J

80 4

80

60 J

502
10
8
3

1/3 OCTAVE SPECTRA 7/14/83

DBU - 111.7 DBAU ~- 103.5 SWEPT TAPERED TIP 09:33:43
DBC = 111.3 DBAC = 102.8

MAXAMP - 35, N/M? PNDBU - 115.4 V =79kt a= —5.0° CrLrjo= .11
MINAMP = -44. N/M? PNBBC = 114.3 Mup= 596 M= 716 po=.201

G = UNCORRECTED
A - CQORRECTED
+ - BACKGROUND

10000

2500

160 315 630 5000
FREQUENCY (HZ)

Figure Dl(f). One-Third Octave Specta for The Swept Tapered Tip Rotor.

1250




991

DECIBELS

TEST
RUN

PT

MIC

130

120 4

110 4

100

70 |

60

502
11
8

2

Figure D1(g)

1/3 OCTAVE SPECTRA
DBU - 121.3

DBC - 121.2
MAXAMP - 58. N/M?
MINAMP = -48. N/M?

40 80/ 160
FREQUENCY
. One-Third Octave Specta for The Swept Tapered Tip Rotor.

315

08AU
DBAC
PNDBU
PNDBC

630
(HZ)

7/14/83

108.5 SWEPT TAPERED TIP

109.3
120.9 V =80 kt
120.1 Mip= 599

1250

2500 .

09:44:31
o= —T75 CLrjo= .13
Mai= 719 p = 200

5000

O - UNCORRECTED
& - CORRECTED
+ - BACKGROUND

10000




L91
DECIBELS

130 4

120

110 4

100

30

80

70

SU_J

TEST 502
RUN 11
PT 8
MIC 3
o e
10

Figure D1(h). One-Third Oc

1/3 OCTAVE SPECTRA
DBUY - 120.2

DBC = 120.1
MAXAMP - 44, N/M?
MINAMP = -43, N/M?

40 80 160
FREQUENGCY (HZ)
tave Specta for The Swept Tapered Tip Rotor.

7/14/83
09:44:45

DBAU - 106.5 SWEPT TAPERED TIP

DBAC = 106.0

PNDBU - 119.0 V =80 kt a=—T75  Crr/s= .13
PNDBC = 118.3 Miip= 599  Ma:= .T19  p= .200

315 630 1250 2500 5000

O = UNCORRECTED
A - GORRECTED
+ - BRCKGROUND

10000




891
DECIBELS

130 .

IIOﬁ

100

80

80 |

70 4

60

1/3 OCTAVE SPECTRA 7/15/83

TEST 502 DBU - 120.8 DBAU - 114.7 SWEPT TAPERED TIP 08:42:28
RUN 10 DBC = 120.7 DBAC = 114.7
PT 15 - MAXAMP -  115. N/M? PNDBU - 126.8 V=T0kt =00  Crrje= .10
MIC 2 MINAMP = -128. N/N? PNDBC = 126.6 Mup= 598 Ma=T718 = 201
O = UNCORREGTED
A - CORRECTED
+ - BACKGROUND
o !,"‘ .*_\\\‘
R | R
X /
\\j/“\¥ \\ A -
® ‘ Q &
! '\ £ S % a
Ny
)
e e L L L L L e L e —
10 20 40 80 160 315 630 1250 2500 5000 10000

FREGQUENCY {HZ)
Figure D1(i}. One-Third Octave Specta for The Swept Tapered Tip Rotor.




691

BECIBELS

130

120 4

110 4

100

90

80 4

70

1/3 OCTAVE SPECTRA

TEST 502 DBU - 1156.6
RUN 10 DBC - 116.5
PT 15 MAXAMP - 35. N/M?
MIE 3 MINAMP = -44, N/M?

)

60

10 20 40 80 160

7/15/83

DBAU - 109.8 SWEPT TAPERED TIP 08:42:43
DBAC = 109.7
PNOBU - 122.4 V =79kt o= 0.0° CLR/o= .10
PNDBC = 122.1 Miip= 508  Mg=7118 g = .201
O - UNCORRECTED
& - CORRECTED
+ - BACKGROUND
x \;‘
‘\\'\.v \ —
Ny
O £\ ——
e L L L L —

315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D1(j). One-Third Octave Specta for The Swept Tapered Tip Rotor.




0Ll
DECIBELS

7/14/83
1/3 OCTAVE SPECTRA 09¢ 47413

TEST 502 0By - 116.7 DBAU =~ 110.8 SWEPT TAPERED TIP
RUN 14 pBc - 115,2 DBAC = 109.0
PT 12 MAXAMP - 32. N/M? PNDBU -~ 122.0 V = 120 kt o= —5.0° CLr/e= 0T
MIC 2 MINAMP = -30. N/NM? PNDBC = 115.8 M= 600 Mge= .780 u = .301
130 —
W O - UNCORRECTED
4 - CORREEGTED
+ o
120 | t - BRCKGROUND
110 —
100% _
ag | S —
23 Y,
S
N \ i
)
70 _ —
80 —J a N } - - A A 2 '[—
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENGCY (HZ)
Figure D1(k). One-Third Octave Specta for The Swept Tapered Tip Rotor.




1Ll

DECIBELS

TEST
RUN

PT

MIC

130 _

120

110 4

100

390 .

80

70

60

1/3 OCTAVE SPECTRA
DBU -~ 114.8

DBC = 112.9
MAXAMP ~ 37. N/M?
MINAMP = -33. N/M?

40 80 160

FREQUENCY

315

pBARU
DBAC
PNDBU
PNDBC

630
(HZ)

108.8
106.8
120.3
114.4

1250

7/14/83

SWEPT TAPERED TIP 09:47:26
V=120kt a=-—50  Crrje= .07
I\'I“pz 600 Myi= .780 w = .301
O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND
S _—_
<)
A—Le " —
2500 5000 10000

Figure D1(1). One-Thjrd Octave Specta for The Swept Tapered Tip Rotor.




Ll
DECIBELS

TEST 502
RUN 14
PT 20
MIC 2

130 .

120 4

110 4

100

80

80

70

60

1/3 OCTAVE SPECTRA
DBy - 119.3

DBC: - 118.7
MAXAMP - 45. N/M?
MINAMP = -49. N/M?

40 80 1860
FREQUENGY (HZ)
Figure D1(m). One-Third Octave Specta for The Swept Tapered Tip Rotor.

7/14/83

DBAU ~- 110.3 SWEPT TAPERED TIP 08:47:45
DBAC = 108.0 .
PNDBU - 122.1 V=120kt a=—10.00 Crr/e= .07
PNDBC = 113.1 Mgp,= 599 Mg:= .780 u = 301

O - UNCORRECTED

& - CORRECTED

+ - BACKGROUND

S
—o—go
' - N - 5 X A 'r—

315 630 1250 2500 5000 10000




€Ll

DECIBELS

TEST
RUN

PT

MIC

130 _
120 _
110 _
100 _
a0 |
80

70

60

1/3 OCTAVE SPECTRA
113.6
111.5
N/M?

bDBU
DBC

MAXAMP =

MINAMP = -286,

N/M?

160

FREQUENCY
Figure Dl(n) Omne-Third Octave Specta for The Swept Tapered Tip Rotor.

315

DBAU
DBAC
FNOBU
PNDBC

630

(HZ)

7/14/83

108.4 SWEPT TAPERED TIP 09:47:58
106.0 :

120.0 V = 120 kt o = —10.0°F CLR/0=
112.3 M= 599 Mgi== .780 @ = 301

O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND

A

£ ‘r-
1250 2500 5000 10000

07




vLl

DECIBELS

TEST
RUN

PT

MIC

130 _

120

110 4

100 _

80

80 -

70

60

1/3 OCTAVE SPECTRA

7/15/83

502 DBU - 121.8 DBAU - 115.5 SWEPT TAPERED TIP 08:43:06
14 DBC - 121.4 DBAC =~ 114.9

8 MAXAMP -  113. N/M? PNDBU - 127.9 V=120kt a=0.0° CLR o= .09
2 MINAMP = -126. N/M* PNDBC = 125.8 Mup= 604  Ma= 784  p = 300

20 40 80 160 315 630 1250 2500 / 5000
FREQUENCY (HZ)
Figure D1{o). One-Third Octave Specta for The Swept Tapered Tip Rotor.

= UNCORRECTED
- CORRECTED
-~ BACKGROUND

|+>O|

T

10000




SL1
DECIBELS

- TEST
RUN

PT

MIC

130

120 4

110 4

100 |

80

80 _

70

60

1/3 OCTAVE SPECTRA

502 nBuy - 120.0
14 DBC = 119.6

8 - MAXAMP - 115. N/M?
3 MINAMP = -144, N/M?

20 40 80 160 315
FREQUENCY

BBRU
DBAC
PNDBU
PNDBC

630
(HZ)

7/15/83

113.0 SWEPT TAPERED TIP 08:43:22
112.3

126.3 V =120 kt o =0.0° CLrfc= .09
125.4 h&up==.604 M= .784 = .300

O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND

1250 2500 5000 10000

Figure D1(p). One-Third Octave Specta for The Swept Tapered Tip Rotor.




9Ll

DECIBELS

130

120 _

110

100

90 |

80 ]

70 4

TEST
RUN
PT
MIC

60 _

502
15
8

2

1/3 OCTAVE SPECTRA
DBU - 123.1

DBC - 122.8
MAXAMP - 5B. N/M?
MINAMP = -50. N/M?

40 80 160
FREQUENCY
Figure D1(q). One-Third Octave Specta for The Swept Tapered Tip Rotor.

315

7/14/83

DBAU - 110.2 SWEPT TAPERED TIP 08:52:35
DBAC = 107.6

PNDBU = 123.2 V =120kt a=—75Crrjo= .10
PNDBC = 118.5 Mup= 601 M= 781 = .300

O = UNCORRECTED
A - CORRECTED
+ - BACKBROUND

630 1250 2500 5000 100060
(HZ)




LLY
DECIBELS

1/3 OCTAVE SPECTRA : 7/14/83

TEST 502 DBU - 117.9 DBAU - 108.5 SWEPT TAPERED Tip ¢  09:92:48
RUN 15 0BC - 117.2 DBAC =~ 106.0 :
PT 8 MAXAMP - 35. N/M? PNOBU -~ 120.8 V=120kt a=-—75  Crrje= .10
MIC 3 MINAMP = =33, N/MZ PNDBC = 115.3 Muip= 601  Mgs= 781 g = .300
130 _
O = UNCORRECTED
A - CORRECTED
+ .
1207 b - BACKGROUND
110 _
100 \ _
o
80 - " Sy —
80 _
70 _
60 J o i e e kb ke L L —
10 20 40 80 160 315 630 1250 2500 S000 10000

FREQUENCY (HZ)
Figure D1{r). One-Third Octave Specta for The Swept Tapered Tip Rotor.




8LI

DECIBELS

130 .,

120 J

110 ]

100 4

90 |

80

70 4

TEST
RUN
PT
MIC

60

502
18
25
2

1/3 OCTAVE SPECTRA
nBY - 123.8

DBC - 122.8
MAXAMP - B68. N/M?
MINAMP = -100. N/M?

160 315
FREQUENCY

DBAY
DBAC
PNDBU
PNDBC

630
(HZ)

7/14/83

114.4 SWEPT TAPERED TIP 09:53:13
110.5
126.6 V = 152 kt o= —5.0° CLR/O-Z 07

117.4 Myp= 599 Mgr== .824 p= 376

1 L s ' -

1250 2500 5000

Figure D1(s). One-Third Octave Specta for The Swept Tapered Tip Rotor.

A\

= UNCORRECTED
-~ CORRECTED
~ BACKGBROUND

'+I>O|

T

10000

N




6L1

DECIBELS

130

120 4

110

100

TEST
RUN
PT
MIC

502
13
25
3

1/3 OCTAVE SPECTRA

DBU - 120.7
DBC - 119.3

MAXAMP - 51. N/M?
MINAMP = -BO. N/M?

20 40 80 160 315
FREQUENCY

DBRU -
0BAC =
PNDBU -
PNDBC =

630
(HZ}
Figure D1(t). One-Third Octave Specta for The Swept Tapered Tip Rotor.

7/14/83

113.5 SWEPT TAPERED TIP 08:53:27
110.6
126.4 V = 152 kt o = —5.0° Crrjo= 0T

120.3 Myp= .599 M= .824 u = 376

] o '---.. As n w

1250 2500 5000

O - UNCORRECTED
& - CORRECTED
+ - BACKGROUND

o

10000




081

DECIBELS

TEST 502
RUN 21
PT 6
MIC 2

130 _

120 4

110

IDUﬂ

80

80

70

60 4

1/3 OCTAVE SPECTRA
DBU - 124.8

DBG = 123.9
MAXAMP - B5. N/M?
MINAMP = -76. N/M?

160

FREQUENCY

315

OBRU =~ 114.8 SWEPT TAPERED TIP
pBAC = 11t.5

PNBBU - 128.3 V =150kt a = —10.0°
PNDBC = 123.3 M= 600 M= .826

630 1250 2500 5000
(HZ)

O = UNCORRECTED
4 - CORRECTED
+ -~ BACKBROUND

10000

7/14/83
09:53:58

CLR/0'= 07
u= 377

Figure D1(u). One-Third Octave Specta for The Swept Tapered Tip Rotor.



181
DECIBELS

TEST 502
RUN 21
PT B
MIC 3

130

120 4

IIOﬁ

100

90 |

&,

80 -

70

60 |

1/3 OCTAVE SPECTRA
DBU - 121.8

pBC = 120.6
MAXAMP = S2. N/M?
MINRMP = -62. N/M?

80 160

7/14/83
DBAU - 114.2 SWEPT TAPERED TIP 0925412
DBARC = 112.1
PNDBU - 127.4 V=150kt a=—100F Crr/o=
PNDBC = 123.5 Mpup= 600  Mge= 826  p= 377
O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND

315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure DI1(v). One-Third Octave Specta for The Swept Tapered Tip Rotor.

.07




781
DECIBELS

130

120 ]

110

100 4

S0 |

80

70

TEST
RUN
PT
MIC

60

7/14/83
1/3 OCTAVE SPECTRA 10:02:42

502 DBU -~ 125.8 0BRU = 117.5 SWEPT TAPERED TIP

21 DBC = 125.3 - DBAC = 116.1

3 MAXAMP - 354, N/M? PNDBY - 131.2 V = 148 k¢ a=0.0° CrLrfe= .10
2 MINAMP = -391. N/M? PNDBC = 130.0 Mep= 600 Mg:== .826 @ = .376

s

O - UNCORRECTED
A& - CORRECTED
+ - BACKGROUND

L e e n I N LI IO [ I ) e e jore e IR IR IR —

20 40 80 160 315 630 1250 2500 5000 10000
FREQUENCY (HZ)
Figure D1(w). One-Third Octave Specta for The Swept Tapered Tip Rotor.




€81
DECIBELS

TEST 502
RUN 21
PT 3
MIC 3

130 _

120 4

110

100

80 |

80 |

70

60

10

1/3 OCTAVE SPECTRA
DBU - 1221
DBC - 121.1
MAXAMP - 318. N/M?
MINAMP = -399., N/M?

40 80 160
FREQUENCY (HZ)
Figure D1(x). One-Third Octave Specta for The Swept Tapered Tip Rotor.

7/14/83

DBAU - 116.5 SWEPT TAPERED TIP 10:02:58
DBAC = 115.5

PNOBU - 130.2 V= 148 k¢ a = 0.(° CLR/0= .10
PNDBC = 129.1 Mup= 600  Mg:= .826 = 376

O = UNGCORRECTED
A - CORRECTED
+ - BACKGROUND

315 630 1250 2500 5000 10060




¥81
BECIBELS

7/14/83
1/3 OCTAVE SPECTRA L0s03e%1

TEST 502 DBU - 126.2 DBAU = 115.1 SWEPT TAPERED TIP
RUN 21 DBC = 125.7 DBAC =~ 112.2
PT 7 MAXAMP - 83. N/M? PNDBU - 129.0 V=149kt a=—10.0° Crrjo= .08
MIC 2 MINAMP = -86. N/M? PNDBC = 125.1 Migp== 602 Mqi= .828 4= .375
130 . —
O - UNCORRECTED
& - CORRECTED
+ -
120 b = BACKGROUND
-*
110 —
_T
e S g——Y
100 - A : A A A _
80 -
80 | —
70 _
60 I [t —~
160 315 630 1250 2500 5000 10000
FREGUENCY (HZ)
Figure D1(y). One-Third Octave Specta for The Swept Tapered Tip Rotor.




$81
DECIBELS

1/3 OCTAVE SPECTRA 7/14/83

TEST 502 0BU - 123.7 0BAU - 114.8 SWEPT TAPERED TIP 10:03245
RUN 21 DBC - 123.1 DBAC = 113.0
PT 7 MAXAMP =  71. N/M? . PNDBU - 128.1 V=140kt o= —10.0> Crrje= .08
MIC 3 MINAMP = -B39. N/M® PNDBC = 125.7 Mup= 602  Mg= 828 p =375
130 _ —
O - UNCORRECTED
A - CORRECTED
+ -
120 t = BACKGROUND
110 _ _
100 —
90 _ —_
80 -
70 _ _
60 -
10 20 40 80 160 315 630 1250 2500 5000 10000
FREQUENCY (HZ)
Figure D1(z). One-Third Octave Specta for The Swept Tapered Tip Rotor.




981
DECIBELS

1/3 OCTAVE SPECTRA 7/14/83

TEST 502 DBU - 126.3 DBAU ~ 117.4 SWEPT TAPERED TIP 10:04:12
RUN 21 DBC - 125.5 DBAC =~ 114.4
PT 26 MAXAMP - 112, N/M? PNDBU - 130.8 V =164kt a=—50" Crr/.= .08
MIC 2 MINAMP = -125. N/M* PNDBC = 127.0 Mip= 652  Mae= 896  u = 375
130 _ —
O - UNCORRECTED
A - CORRECTED
+ -
120 . * - BACKGROUND
110 —
100 _
90 —
80 -
70 _
60 -
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D1(aa). One-Third Octave Specta for The Swept Tapered Tip Rotor.




L81

DECIBELS

130

120 _

110 4

100 4

90 _

80 |

70 4

TEST
RUN
PT
MIC

502
21
26
3

1/3 OCTAVE SPECTRA
DBU - 124.5
DBC = 123.6
MAXAMP - 101. N/M?
MINAMP = -127. N/NW?

pBAu
0BAC
PNDBU
PNDBC

!

116.4 SWEPT TAPERED TIP
114.3

130.4 V = 164 kt
128.3 Mtipz 652

o = —5.0°
I\/Iat= .896

60 J

40 80 160
FREQUENCY

315

630
(H7)

EPEREE IR
1250 2500

5000

Figure D1(bb). One-Third Octave Specta for The Swept Tapered Tip Rotor.

l+'>ol

—

7/14/83
10:04:24

CLR/¢7= .08
p= 375

UNCORRECTED
CORRECTED
BACKGROUND

10000




881
DECIBELS

TEST
RUN

PT

MIC

130 -

120 4

110 4

100 4

9p

80

70

60

10

1/3 OCTAVE SPECTRA
DBU - 127.8

0sc - 127.2
MAXAMP - 8B6. N/M?
MINAMP = -148. N/M?

40 80 180

FREQUENCY

315

pBAU
DBAC
PNDBU
PNDBC

630
(HZ)

115.9 SWEPT TAPERED TIP

110.9

129.9 V =165 kt
123.6 Mp= 651

1250

2500

a = —10.0°

Mgi= .896

5600

Figure D1(cc). One-Third Octave Specta for The Swept Tapered Tip Rotor.

O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND

10000

7/14/83
10:04:53

CLr/e= .08
4= 376




681
DECIBELS

130

120

110 4

100

g0

80

70

TEST 502
RUN 21
PT 38
MIC 3
(D
1)

60

Figure

173 OCTAVE SPECTRA

pBU - 125.1
08C = 124.3
MAXAMP - 103, N/M?
MINAMP = -126. N/M?

160

FREQUENCY
One-Third Octave Specta for The Swept Tapered Tip Rotor.

Di(dd).

315

BBARU
0BAC
PNDBUY
PNDBC

630

(HZ)

7/14/83

115.9 SWEPT TAPERED TIP 10:05:03
113.3
130.2 V=165kt a=—100°  Crrs,= .08
127.7 Mypy= 651 Mgi= .896 u = .376

O -« UNCORRECTED

A < CORRECTED

+ -~ BACKGROUND

1250 2500 5000 10000




061
DECIBELS

1/3 OCTAVE SPECTRA 7/14/83

TEST 502 0By - 126.9 DBAU - 117.2 SWEPT TAPERED TIP 10:05:28
RUN 21 0BC - 126.1 DBAC = 114.2
PT 23 MAXAMP - 122. N/M? PNDBU - 130.9 V =164kt a = 0.(° CLR/e= .09
MIC 2 MINARMP = -132. N/M? PNDBC = 127.4 Mip= 650 Mge= .895 = 377
130 -
a
O « UNCORRECTED
A - CORRECTED
+ o
120 | b - BACKGROUND
110 —
100 —
90 _
80 —
70 —_
60 _ -

10 20 40 80 160 315 630 1250 2500 5000 10000
FREQUENCY (HZ) -
Figure Di(ee). One-Third Octave Specta for The Swept Tapered Tip Rotor.




161
DECIBELS

TEST
RUN

PT

MIC

130 _

120 ]

110 4

100

30 |

80

70

B0

502
21
23
3

1/3 OCTAVE SPECTRA

oBU - 124.5
DBC - 123.6
MAXAMP - 100. N/M?®

MINARMP = -127. N/M?

40 80 160

FREQUENCY
Figure D1(ff). One-Third Octave Specta for The Swept Tapered Tip Rotor.

315

bDBRU
pBAC
PNDBU
PNBBC

830
{HZ)

7/14/83

116.8 SWEPT TAPERED TIP 10:05: 41
114.9
130.8 V =164kt  a=0.0° CLrjo= 09

128.7 Mip=— 650 Meae= .895 @ =377

O - UNCORRECTED
4 - CORRECTED
+ - BACKGROUND

1250 2500 5000 10000




Z61

DECIBELS

TEST
RUN

PT

MIC

130 _

120 |

110 |

100 |

S0 4

80 |

70 4

60 _

1/3 OCTAVE SPECTRA
DBU - 130.9
pDBC = 130.5
MAXAMP - 195, N/M?
MINAMP = -157. N/M?

40 80 160

FREQUENCY {HZ)
Figure D1(gg). One-Third Octave Specta for The Swept Tapered Tip Rotor.

315

0BRU
DBAC
PNDBU
PNDBC

630

120.3 SWEPT TAPERED TIP
118.7

133.8 V' =171 kt
131.2 Mn‘p= 684

1250

2500

5000

7/14/83

10:18:22
o = —2.5° CLrjo= .08
Mgi= .940 w = 375

O = UNCORRECTED
A - CORRECTED
+ - BACKGROUND

10000




€61

DECIBELS

130 _

120 |

110 |

100 _

90

80

70

TEST
RUN
PT
M1t

60

502
55
41
3

1/3 OCTAVE SPECTRA

BBU - 132.5
DBC = 132.3
MAXAMP - 304. N/M?
MINAMP = -180. N/M?

20 40 80 160 315

FREQUENCY

pBAU
DBAC
PNDBU
PNDBC

630
(HZ)

7/14/83

122.8 SWEPT TAPERED TIP 10:18:40

122.4
136.8 V= 171 k¢t o = —2.5° Crrjo= .08
136.4 M= 684 Mg:i= .040 = 375

= UNCORRECTED
- CORRECTED
- BRCKGROUND

,+I>O'

—
1250 2500 5000 10000

Figure D1(hh). One-Third Octave Specta for The Swept Tapered Tip Rotor.




¥61
DECIBELS

130 _

120 _

110 4

100 4

80

80

70

TEST
RUN
PT
MIC

60

502
55
35

Figure D1(ii).

1/3 OCTAVE SPECTRA

7/14/83

DBU - 131.8 DBAU - 119.8 SWEPT TAPERED TIP 10:19:06

DBC - 131.6 DBAC = 117.9

MAXAMP - 362. N/M? PNDBU - 134.1 V=1T1kt a=—T75  Crr/e= .07

MINAMP = -399. N/M? PNDBC = 132.8 Mip= 684  Mgs= 941  p = 375

R O - UNCORRECTED
A - CORRECTED
+ - BRCKGROUND

g”g“‘i-a\\J"
N\
) o A B g0
..... | e e e e e e e
80 160 315 630 1250 2500 5000 10000
FREQUENCY (HZ)

One-Third Octave Specta for The Swept Tapered Tip Rotor.




s6l

DECIBELS

" TEST

130 _

120

110 4

100

90 4

80

70 |

60

RUN
PT
MIC

1/3 OCTAVE SPECTRA
DBU - 133.3
DBC - 133.2
MAXAMP - 371. N/M?
MINRMP = -414. N/M?

DBAY
DBAC

PNDBU
PNDBC

125.7 SWEPT TAPERED TIP

125.4
139.2 V=171 kt
138.9 My,= 684

80 160

315

630

FREQUENCY (HZ)
Figure D1(jj). One-Third Octave Specta for The Swept Tapered Tip Rotor.

1250

2500

5000

o = —T7.5°
Ma:= .941  p = 375

7/14/83
10:19:23

O - UNCORRECTED
A& - CORRECTED
+ - BACKGROUND

10000




961

DECIBELS

1/3 OCTRAVE SPECTRA

TEST 502 DBy - 131.6
RUN S5 0BG - 131.3
PT 31 MAXAMP - 154, N/M?
Mic 2 MINAMP = -183. N/M?
130 _
120
2
110 |
100
90 |
80 T
70 |
60 _|

160

7/14/83

DBRU =~ 119.1 SWEPT TAPERED TIP 10:18:47
OBAC =~ 116.8

PNDBU = 133.2 V=17t kt a=-—50° Crr/e= .07
PNDBC = 131.5 Mpup= 681  Mgr= 937  p= 371

O = UNCORRECTED
& ~ CORRECTED
+ - BACKGROUND

315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D1(kk). One-Third Octave Specta for The Swept Tapered Tip Rotor.




L6l

DECIBELS

TEST
RUN

PT

MIC

130 _

120 4

110

100

80 4

80

70 4

60 J

502
55
31
3

Figure D1().

1/3 OCTRAVE SPECTRA
DBU - 132.4
DBC - 132.2
MAXAMP - 336. N/M?
MINAMP = -173. N/M?

40 80 160

315

DBAY
BBARC
PNDBU
PNDBC

630

FREQUENCY (HZ)

7/14/83

122.3 SWEPT TAPERED TIP 10:20:02

122.4
136.7 V=171kt a=—50° Crrjo=.0T
136.2 Miip= 681  Mai= 937 p= 377

O = UNCORRECTED

4 - CORREGTED

+ - BRACKGROUND
[ e [ e [ e ~

1250 2500 5000 00060

One-Third Octave Specta for The Swept Tapered Tip Rotor.




861
DECIBELS

TEST
RUN

PT

MIC

130

120 4

110 4

100%

90 |

80 _

70

60

1/3 OCTAVE SPECTRA

DBU - 131.6
DBC - 131.3
MAXAMP = 186. N/M?

MINAMP = -223. N/M?

40 80 160
FREQUENCY

315

DBAU
DBAC
PNDBU
PNDBC

630
{HZ)

7/14/83

122.3 SWEPT TAPERED TIP

121.1
135.3 V =177 kt
133.3 Mip= 703

1250

2500

10:20: 25
o =—25  Crrj.= .08
Mar== 066  u = 375

5000

Figure D1(mm). One-Third Octave Specta for The Swept Tapered Tip Rotor.

O ~ UNCORRECTED
& - CORRECTED
+ - BACKGROUND

10000




661
DECIBELS

TEST 502
RUN 56
PT 10
MIC 3

130 _

120 _

110 .

100 |

90 |

80

70

60

1/3 OCTAVE SPECTRA
DBU - 135.8
DBC = 135.7
MAXAMP - 476. N/M?
MINAMP = -389. N/M?

40 80 160
FREQUENCY (HZ)
Figure Di(nn). One-Third Octave Specta for The Swept Tapered Tip Rotor.

7/14/83

DBAU - 129.1 SWEPT TAPERED TIP 10:20:42
DBAC - 129.0

PNDBU - 142.1 V=17Tkt a=-—25  Crr/s= .08
PNDBC = 141.8 Myp= 703 Mar= 966 4 = .375

O =~ UNCORRECTED
A - CORRECTED
+ - BRCKGROUND

315 630 1250 2500 5000 10000




00¢
DECIBELS

130

120 4

110 4

100 _

80 |

80

70

TEST
RUN
PT
MIC

60

502
56
5
2

1/3 OCTAVE SPECTRA 7/14/83

DBU - 131.3 DBAU - 120.6 SWEPT TAPERED TIP 10:21:31
0BC = 131.0 DBAC =~ 118.9

MAXAMP - 204. N/M? PNDBU - 134.8 V=1T5kt a=-—50° Crr/.= .08
MINAMP = -200. N/M? PNDBE = 132.8 Miip= 705  Mas= 969  p = 374

O - UNCORRECTED
\ A - CORRECTED
+ - BACKGROUND
[ [ e [ e e e | A -

160 315 630 1250 2500 SODC 10000
FREQUENCY (HZ)
Figure D1(oo). One-Third Octave Specta for The Swept Tapered Tip Rotor.




10T

DECIBELS

130 .

120

110

90 _

80 4

70

TEST 502
RUN 56
PT 5
MI1C 3

60

1/3 OCTAVE SPECTRA

0BU - 136.6 gBAU -
0BC - 136.5 DBAC =
MAXAMP - 528. N/M? PNDBU -
MINAMP = -449. N/M? PNDBC =

i ':/‘
92
e e [ee e [ [ e e
20 40 80 160 315 630

FREQUENCY (HZ)

7/14/83

130.2 SWEPT TAPERED TIP 10221145
130.1

143.4 V =175 kt a = —5.° CLrjo= .08
143.3 Mup= 705 M= 9690  p= 374

O - UNCORREGTED
A - CORRECTED
+ - BACKGROUND

B
_\:\ —
: 3
[ L A —
1250 2500 5000 10000

Figure D1(pp). One-Third Octave Specta for The Swept Tapered Tip Rotor.




70T
DECIBELS

130

120 4

110 4

100 |

80

80

70 4

60 U

TEST
RUN
PT
MIC

502
48
10
2

1/3 OCTAVE SPECTRA
DBU - 114.4

DBC = 114.1
MAXAMP = 31. N/M?
MINAMP = -37. N/M?

0BAU
DBARC
PNDBU
PNDBC

106.8 SWEPT TIP

106.2

117.9 V =81kt
115.6 M= 508

40 80 160
FREQUENCY
Figure D2(a). One-Third Octave Specta for The Swept Tip Rotor.

315

630
(HZ)

1250

2500

7/14/83

09:07:40
a= —25 CLR/0= .07
Mge= 718 4= .200

(73

(2

5000

A

O = UNCORREGCTED
& - GCORRECTED
+ - BACKBROUND

o

10000




€07

DECIBELS

TEST 502
RUN 48
PT 10
MIc 3

130 .

120 _

110

100

90 ]
T !

80 |

70

60 4. .....

10

1/3 OCTAVE SPECTRA
DBU -~ 114.8

0BC -~ 114.4
MAXAMP ~ 24. N/M?
MINAMP = -26. N/M?

40 80 160
FREGQUENCY

315

08AU
bBARC
PNDBU
PNDBC

630
{HZ)

7/14/83

104.9 SWEPT TIP 09:07:51
104.3
116.2 V =81kt o= —25  Crrjec= .07

114.5 I\itip'_—- .508 Mgi= .718 u = .200

O = UNCORRECTED
4 - CORRECTED
+ - BACKGROUND

R R I"f"'
1250 2500 5000 10000

Figure D2(b). One-Third Octave Specta for The Swept Tip Rotor.




0T

DECIBELS

130 _

120 4

110

100

80 _

80

70

60 J

TEST
RUN
PT
MIC

502
48
7

2

1/3 OCTAVE SPECTRA
0BU - 118.4

DBC - 118.3
MAXAMP = 41, N/M?
MINAMP = -48. N/M?

40 80 160 A
. FREQUENCY (HZ)
Figure D2(c). One-Third Octave Specta for The Swept Tip Rotor.

315

BBARU
pBAC
PNDBU
PNDBC

630

110.6 SWEPT TIP

110.4 :
121.7 V=281kt
120.8 M= 60

1250

2500

7/14/83

09:08:14
o = —5.0° CrLrfo= 12
Myi= 720 L= .200

5000

D = UNCORRECTED
4 ~ CORRECTED
+ - BACKGROUND

T

10000




$07
DECIBELS

TEST
RUN

PT

MIC

130

120 2

110

100 |

80

80

70

60 .

1/3 OCTAVE SPECTRA
DBUY - 111.3

DBC = 110.8
MAXAMP - 23, N/M3
MINAMP = -19. N/M?

40 80 160
FREQUENGCY (HZ)
Figure D2(d). One-Third Octave Specta for The Swept Tip Rotor.

315

DBAU
DBAC
PNDBU
PNDBC

630

[

7/14/83

104.6 SWEPT TIP 09:08:25

103.9
116.5 V=281kt a=—50  Crgpje= .12
115.3 Myp= 60  Mg= 720  u= 200

O -~ UNCORRECTED
4 - CORRECTED

+ - BACKGROUND
T

1250 2580 5000 100008




90¢C
DECIBELS

TEST
RUN

PT

MIC

130

120 4

110

100 4

g0

80

70

60 U

1/3 OCTAVE SPECTRA
DBU - 114.8

DBC = 112.2
MAXAMP - 32. N/M?
MINAMP = -32. N/M?

40 80 160
FREQUENCY

315

0BAU
0BAC
PNDBU
PNDBC

630
{(HZ)
Figure D2(e). One-Third Octave Specta for The Swept Tip Rotor.

108.6 SWEPT TIP

105.1
120.7 V = 120 kt
112.5 Myip= 600

1250

2500

7}

7

%

b= s X

5000

2

7/14/83

09:08:46
a = —5.0° CLR/o-:'——- .07
Mg:= .781 = .300

O = UNCORRECTED
4 -~ CORRECTED
+ - BACKGROUND

r

10000




L0T
DECIBELS

TEST
RUN

PT

MIC

130

120 ]

110 4

100

80

80

70

60

40 80

1/3 OCTAVE SPECTRA

DBYU - 114.4
DBC = 112.7
MAXAMP - 32, N/M?
MINAMP = -25. N/M?

160

FREQUENCY
Figure D2(f). One-Third Octave Specta for The Swept Tip Rotor.

315

DBARU
DBAC
PNDBU
PNDBC

630
{HZ)

108.0
105.5
118.8
113.0

1250

7/14/83

09:09:03
SWEPT TIP
V = 120 kt a = —5.0° CLR/¢7= 07
M= .600 Mgi= .781 u = .800

2500

(7

(J

5000

O = UNCORRECTED
A - CORRECTED
+ - BACKGROUND

'r—-
10000




807
DECIBELS

7/14/83
1/3 OCTAVE SPECTRA 19:09:29

TEST 502 0BU - 119.1 DBAU - 109.4 SWEPT TIP

RUN 43 DBC = 118.4 pBAC = 106.7

PT 11 MAXAMP - 33. N/M? PNDBU - 120.7 V=120kt a=—10.° Crpje= .0T

MIC 2 MINAMP = -40. N/M? PNDBC = 111.6 Mup= 601  Mg,= 780 4= 300
130 _

| O - UNGORREGTED
| A - CORRECTED
. + -
120 | b - BACKGROUND
110 | -
100 | —
R ‘;',.;_;
80 | A _
AN
) . 9
80 | © X _
&J
70 —
1] 0 S e S T T O S S S A A O | SNV WPPEDY YIRS Y
10 20 40 80 160 315 630 1250 2500 5000 10000
FREQUENCY (HZ)
Figure D2(g). One-Third Octave Specta for The Swept Tip Rotor.




607

DECIBELS

TEST
RUN

PT

MIC

130

120 4

110 |

100 |

30

80

70

60 J

1/3 OCTAVE SPECTRA
DBy - 114.6

DBC = 113.2
MAXAMP - 31. N/M?
MINAMP = -36. N/M?

40 80 160

315
FREQUENCY
Figure D2(h). One-Third Octave Specta for The Swept Tip Rotor.

7/14/83

DBAU - 107.6 SWEPT TIP 09:09:40
DBAC = 104.8
PNOBU - 119.0 V = 120 kt a = —10.0° Crr/o=
PNDBC = 110.2 Mip== 601 Mar= .7T80 4= .300
O = UNCORRECTED
A - CQRRECTED
+ - BACKGROUND

Q

(]

Z

ety - —
630 1250 2500 5000 10000
(HZ) :

.07




1114

DECIBELS

130 .

120 |

110 4

100 |

80 |

80

70

60

1/3 OCTAVE SPECTRA 7/15/83

TEST 502 DBU - 122.0 DBAU - 114.5 SWEPT TIP 08247121
RUN 49 DBC - 121.5 DBAC = 113.8

PT 20 MAXAMP -  72. N/M? PNDBU - 127.5 V=120kt @a=00  Crr/e= 11
MIC 2 MINAMP = -86. N/M? PNDBC = 125.,6 Mip= .602 Mg:=.782 @ = .299

= UNCORRECTED
- CORRECTED
- BACKGROUND

|+DO|

AN,

Wy,

o e AP Y [ e [ e [ RPN NN Y
10 20 40 80 160 315 630 1250 2500 5000 10000
FREQUENCY (HZ)
Figure D2(i). One-Third Octave Specta for The Swept Tip Rotor.




112
DECIBELS

TEST 502 DBU - 117.5
RUN 48 DBC = 116.6
PT 20 MAXAMP -  38. N/M?
MIC 3 MINAMP = -47. N/M?

1301

120 _

110

100 |

a0 |

80 |

70

60

1/3 OCTAVE SPECTRA

10 20 40 80 160

FREQUENCY (HZ)
Figure D2(j). One-Third Octave Specta for The Swept Tip Rotor.

7/15/83

DBAU - 111.3 SWEPT TIP 08:47:32
DBAC = 110.2

PNDBU - 123.5 V =120kt =0 CrLrjo= 11
PNDBC =

121.2 Migp= 602  Mg=782 = 209

O = UNCORRECTED
A - CORREGTED
+ - BACKGROUND

315 830 1250 2500 5000 10000




(44
DECIBELS

130 _,

120

110 |

100 4

a6

80 J

70

TEST
RUN
PT
MIC

60

502
43
12
2

1/3 0CTAVE SPECTRA
DBU - 121.2
DBC =~ 120.5
MAXAMP - 108. N/M?
MINARMP = -119. N/M?

40 80 160

315 .
FREQUENCY

bBARU
0B8AC
PNDBU
PNDBC

630
(HZ)

110.1 SWEPT TP

107.5

122.9 V =120kt
117.68 Miip= 600

1250

2500

7/14/83

09:14:53
a=—10.0° Crrjo= .09
M= .781 4= .300
O - UNCORRECTED
4 - CORRECTED
+ - BACKGROUND
S e
A A
5000 10000

Figure D2(k). One-Third Octave Specta for The Swept Tip Rotor.




€Ie

DECIBELS

TEST

RUN

PT
MIC

130 -

120

110 4

100

S0 |

80

70

60

502
49
12
3

1/3 OCTAVE SPECTRA
nBU - 117.1
DBC - 116.2
MAXAMP - 101. N/M?
MINAMP = -128. N/M?

40 80 160

FREQUENCY (HZ)
Figure D2(1). One-Third Octave Specta for The Swept Tip Rotor.

7/14/83

DBAU - 108.3 SWEPT TIP 09:15:07

DBAC = 107.2
PNOBU - 121.6 V =120kt «=—10.0° Crr/e= .09
PNDBC = 118.0 Myup= 600  Mg;= 781 # = .300

= UNCORRECTED
- CORRECTED
- BACKGROUND

‘+'I>O|

315 630 1250 2500 5000 10000




141
DECIBELS

130 .

120 4

110 |

100 _

90 4

80

70

TEST
RUN
PT
MIC

60 U

502
49
26
2

1/3 OCTAVE SPECTRA
DBU - 122.4
DBC - 121.0
MAXAMP - 109. N/M?
MINAMP = -120. N/M?

40 80 160

FREQUENCY
Figure D2{(m}. One-Third Octave Specta for The Swept Tip Rotor.

315

nBAU
DBAC
PNDBU
PNDBC

630
(HZ)

114.2 SWEPT TIP

110.6
126.8 V = 151 kt
120.3 Mup= 604

1250

2500

a = —5.0°
h{atz »829

5000

7/14/83
08:15:31

CLR/az .08
u = 374

= UNCORREGTED
- CORRECTED
- BACKGROUND

+ D
| O

10000




S1T
DECIBELS

1/3 OCTRVE SPECTRA 7/14/83

TEST 502 DBU - 121.0 0BAU - 113.5 SWEPT TIP 08:15:42
RUN 49 DBC = 119.7 DBAC = 110.8
PT 26 MAXAMP = 101. N/M?2 PNDBU - 126.3 V =151kt a=—50 Crr/o= 08
Mic 3 MINAMP = -128. N/M? PNDBC = 121.6 Mup= 604  Mg= 820 u= 374
130 _ _
O - UNCORREGCTED
A - CORREGTED
4+ -
120 | : | ~ * - BACKGROUND
1107 _
100
90 _
80 _
70 _
60 J ., ..... L l
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D2(n). One-Third Octave Specta for The Swept Tip Rotor.




91T

DECIBELS

70

TEST
RUN
P
MIC

130

120 4

110 4

100 4

80 /|

80

60

7/14/83
1/3 GCTAVE SPECTRA 09:16:03

502 DBY - 123.3 DBAU - 112.7 SWEPT TIP

49 DBC = 122.3 DBAC =~ 107.1 -

32 MAXAKP - 108. N/M? PNDBY - 125.2 V =151 ki = —10.0° Crrjs= .07
2 MINARMP = -119. N/M? PNDBC = 112.8 M= 600 Mgi== .826 #= 376

O = UNCORRECTED
4 - CORRECTED
+ - BACKGROUND

(A

e e ) VPO W .

1680 315 630 1250 2500 5000 10080
FREQUENCY (HZ)

Figure D2(0). One-Third Octave Specta for The Swept Tip Rotor.




L1z

DECIBELS

130 _

120 |

110

100 4

S0

80

70

60

1/3 OCTAVE SPECTRA 7/14/83

TEST 502 0BU - 122.0 DBAU =~ 113.2 SWEPT TIP 09:16:16
RUN 49 DBC - 120.9 DBAC = 110.2

PT 32 MAXAMP -  102. N/M? PNDBU - 126.2 V =151kt a=—10> Crp/s= 0T
MIC 3 MINAMP = -128. N/M? PNDBC = 119.4 Mup= 600  Ma= 826 4= .37

O = UNCORRECTED
A& - CORRECTED
+ - BACKGROUND

10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D2(p). One-Third Octave Specta for The Swept Tip Rotor.




817
DECIBELS

TEST 502
RUN 49
PT 40
MIC 2

130 _

120

110 4

100 4

- ()
90

70

60

1/3 OCTAVE SPECTRA

7/14/83

DBU - 124.9 DBAU =- 115.2 SWEPT TIP 09:16:38
DBC - . 124.1 DBAC = 112.5

MAXAMP - B7. N/M® PNDBU - 128.5 V=152kt o=0.0° CLR/o= .10
MINAMP = -80. N/M? PNDBC = 124.6 Mip= 600  Mg:= .826  p = 377

40 80 160 315 630 1250 2500
» FREGQUENCY (HZ)
Figure D2(q). One-Third Octave Specta for The Swept Tip Rotor.

(&)

(S

S000

A

O = UNCORRECTED
A - CORRECTED
+ = BACKGROUND

T

10000




61T
DECIBELS

TEST
RUN
PT
MIC

130

120

110

A

100 ]

S0

80

70

60

502
49
40
3

()
!

1/3 OCTAVE SPECTRA

7/14/83

DBU - 121.8 OBAU - 114.5 SWEPT TIP 03:16:50
0BC = 120.5 OBAC = 112.4 .

MAXAMP - 57. N/M? PNDBU = 126.9 V=152kt a=0.0 CLr/e= .10
MINAMP - -73. N/M? PNDBC = 123.2 Mipy= 600  Ms:= .826  p= 377

N

S

..... R T S S T
40 80 160 315 630 1250 2500 5000
FREQUENCY (HZ)
Figure D2(r). One-Third Octave Specta for The Swept Tip Rotor.

2\

© - UNCORRECTED
A - CORRECTED
+ - BACKGROUND

T

10000




07T
DECIBELS

1/3 OCTAVE SPECTRA . 7/14/83
TEST 502 DBU - 125.5 DBRU 08:17:12

- 117.2 SWEPT TIP
RUN 49 0BC - 124.4 DBAC = 114.5
PT 45 MAXAMP =  198. N/M? PNDBU - 129.7 V=164kt a=—50° Crrjo= .07
MIC 2 MINAMP = -103. N/M? PNOBC = 125.1 Myup= 652 Mge= 896 = .376
130 _ _
O = UNCORRECTED
A - CORRECTED
+ o
120 _ i BACKGROUND
110 4 -
100 4 _
90 _
80 -
70 _
60 -
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D2(s). One-Third Octave Specta for The Swept Tip Rotor.




| ¥4
DECIBELS

130 .

120+

110 4

100

90

80

70

1/3 OCTAVE SPECTRA

60

TEST 502 oBU - 125.8
RUN 48 DBC = 125.2
PT 45 MAXAMP - 148. N/M?
MIC 3 MINAMP = -105. N/M?
[ R [ e [ e BRI |
10 20 40 80 160 315
FREQUENCY

bBRyU
DBAC
PNOBU
PNDBC

6340

116.3 SWEPT TIP
114.3

129.8 V = 164 kt
126.8 Miip= 652

L]

i

&)

1250 2500

Figure D2(t). One-Third Octave Specta for The Swept Tip Rotor.

5000

7/14/83

09:17:24
o= —5.0° CLrjo= .0T
Mg= .896 u = 376

O = UNCORRECTED
& - CORRECTED
+ - BACKGROUND

10000




Y444
DECIBELS

TEST 502
RUN 51
PT 13
MIC 2

130
7

120 | @

110 |

100 4

a0

80

70

60

1/3 OCTAVE SPECTRA

DBU - 124.5 DBAU - 114.8 SWEPT TIP

0BC - 123.3 DBAC = 107.1

MAXAMP - 334, N/M? PNDBU - 128.8 V=164kt a=
MINAMP = -372. N/M° PNDBC =

180 315 630 1250 2500 5000

FREQUENCY (HZ)
Figure D2(u). One-Third Octave Specta for The Swept Tip Rotor.

7/14/83
09:21:59

—10.0°  Crrje= .07

119.3 Myp= 653  Mg;= .898 u= 376

O « UNCORRECTED
A& - CORRECTED
+ - BACKGROUND




€T
DECIBELS

TEST
RUN

PT

MIC

130

120 |

110 4

100 4

S0

80 -

70

60

502
51
13
3

1/3 OCTAVE SPECTRA .

7/14/83

DBU - 125.9 DBAU - 116.9 SWEPT TIP 09:22:37
DBC - 125.2 DBAC = 115.0
MAXAMP - 319. N/M? PNDBU = 131.1 V=164kt a=—10. Crpjo= .07
MINAMP = -404. N/M? PNDBC = 129.4 Myp= 653  Mg.= .808 4= 376

O - UNCORRECTED

A - CORRECTED

+ - BACKGROUND

160

315
FREQUENCY
Figure D2(v). One-Third Octave Specta for The Swept Tip Rotor.

630
{HZ)

1250 2500 5000

10000




¥t
DECIBELS

: 7/14/83
1/3 OCTAVE SPECTRA 09:23:05

TEST 502 DBU - 125.9 DBAU =~ 117.5 SWEPT TIP
RUN 51 DBC = 124.9 DBAC = 114.8
PT 22 - MAXAMP - 334. N/M? PNDBU = 131.4 V=165kt «=0. CLRjo= .09
MIC 2 MINAMP = -371. N/M? PNDBC = 127.1 Mip= 652 Mai= .897 u = 375
130 _ —_
O -~ UNCORRECTED
) A& - CORRECTED
+ -
120 " - BACKGROUND
110 —
100 _ —
90 _
80 _
70 _
60 ’ N -
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)

Figure D2(w). One-Third Octave Specta for The Swept Tip Rotor.




§TT

DECIBELS

TEST
RUN

PT

MIC

130 _

120

1104

180 _

90 |

80

70

60

10

1/3 OCTAVE SPECTRA

DBU - 126.6
0BG = 126.0
MAXAMP - 322, N/M?

MINAMP = -405. N/M?

40 80 160

315
FREQUENCY
Figure D2(x). One-Third Octave Specta for The Swept Tip Rotor.

bBAU
JBAC
PNDBU
PNBBC

630
(HZ)

7/14/83

117.6 SWEPT TIP 08:23:16
116.0

130.1 Miip= 652  Mgi=.897 =375

O = UNCORRECTED
4 ~ CORRECTED
+ - BACKGROUND

1250 2500 5000 10000




9Tt
DECIBELS

120

130 _

110 4

100

30

80

70 _

1/3 OCTAVE SPECTRA

TEST 502 DBU - 133.1 DBAU
RUN 59 DBC - 132.8 DBAC
PT 10 MAXAMP - 366. N/M? PNOBU
MIC 2 MINAMP = -403. N/M? PNDBC

60

160 315 630
FREQUENCY (HZ)

1250

7/14/83

120.4 SWEPT TIP 09:23:44
118.8

135.0 V = 172 kt o = —5.0° CLR/a': .08
133.9 Mup= 683  Mg= 939  u= 375

O = UNCORRECTED
& - CORRECTED
+ - BACKGROUND

2500 5000 10000

Figure D2(y). One-Third Octave Specta for The Swept Tip Rotor.




LTt
DECIBELS

130 4

120 4

110

100 4

80

80

70

60

TEST
RUN
PT
MIC

502
59
15

L/3 OCTAVE SPECTRA

DBU - 131.8
DBC = 131.4

MAXAMP - 169. N/M?
MINAMP = -148. N/M?

160

315

DBAU
DBAC
PNDBU
PNDBBC

t

630

FREQUENCY (HZ) . \
Figure D2(z). One-Third Octave Specta for The Swept Tip Rotor.

7/14/83

120.4 SWEPT TIP 09:24:18
118.8
134.8 V = 173 kt a=—-2.5° CLR/az .08
132.7 Mup= 685 M= 941  u= .375

O = UNCORREGTED

A - CORRECTED

+ - BACKGROUND
L L A NV
1250 2500 5000 10000




8TC
DECIBELS

TEST 6502
RUN 59
PT 15
Mic 3
130 _
120 _
110 g
100 _ ;
ag |
80 |
70 |
G ,
10 20

1/3 OCTAVE SPECTRA :
0BU - 132.8 DBAU

7/14/83
09:24:29

—2.5° CLR/0= .08

‘= UNCORRECTED
- CORRECTED
- BACKGROUND

|+>Ol

- 123.8 SWEPT TIP
pBC = .132.6 DBAC = 123.3
MAXAMP - 308. N/M? PNDBU - 137.6 V =173kt o=
MINAMP = -211. N/M? PNDBC = 137.0 Mjp= 685 Mg:= 941 u = .375
BN 3
{ _\&/ )
/ "
/'f \f\z‘--—-“
o ‘: S ©
" 1~ £\
a 8 @ w 0o ' ----- ] nnnnn I ----- ' ----- I lllll I IIIII ' lllll l - » -: L] L
40 . 80 160 315 630 1250 2500 5000

FREQUENCY (HZ)
Figure D2(aa). One-Third Octave Specta for The Swept Tip Rotor.

10000




67T
DECIBELS

TEST
RUN
PT
MIC

130

120

110

100 J

90

80 4

70

60 J

502
59
17
2

1/3 OCTAVE SPECTRA
DBU - 132.7
DBC = 132.5
MAXAMP - 183, N/M?
MINARMP = -204. N/M?

40 80 160

7/14/83

DBAU - 119.6 SWEPT TIP 09:24:53
DBAC = 117.4

PNOBU - 134.2 V =173kt a=-—-75 CrLr/o= 07
PNDBC = 132.7 Mup= 686  Ma= 924  u= 374

O = UNCORRECTED
4 - CORRECTED
+ - BACKGROUND
‘-".i‘i.\ : : S = O——a—06
P
T EERE [t e porre e forr e —
315 630 1250 2500 5000 10000

FREQUENCY (HZ)

‘Figure D2(bb). One-Third Octave Specta for The Swept Tip Rotor.




0€?
DECIBELS

7/14/83
1/3 OCTAVE SPECTRA 08:21:02

TEST 502 DBY - 118.9 DBAU =- 10S8.5 TAPERED TIP
RUN 23 DBC - 118.7 DBAC = 109.4
PT 32 MAXAMP -~ 43, N/M? PNDBU = 123.1 V =80kt o« = 10.0° CLrfe= .11
MiC 2 MINRMP = -47, N/M? PNDBC =~ 122.8 M;p=.597 Mg=.71T u = 201
1301 . —_
' O - UNCORRECTED
& - CORRECTED
+ -
120 ] + - BACKEGROUND
110 -
"‘:,/ gl Bl
100 _ v/ _
7 . - \"\\‘ ;
-——\\ ~g—g
g0 _ —
80 4 ., _
G~ )
70 _
]V Y I T [ e e P L [ e PP RPN —
10 20 40 80 - 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D3(a). One-Third Octave Specta for The Tapered Tip Rotor.




1€2

DECIBELS

TEST
RUN

PT

MIC

130 .

120

110 4

100 4

90 |

80 4

70 4

60

502
23
32

1/3 OCTAVE SPECTRA
DBU - 120.8

DBC = 120.7
MAXAMP - 55. N/M?
MINAMP = -44, N/M?

80 160

FREQUENCY

315

DBAU
DBARC
PNDBU
PNDBC

[

630
(HZ)

109.1
108.9

TAPERED TIP

123.5 V =280kt

123.3 M= 597

1250

2500

7/14/83

08:21:33
a = 10.0° CrLrfe= .11
Mg:=.7T17 u = .201

5000

Figure D3(b). One-Third Octave Specta for The Tapered Tip Rotor.

O = UNCORRECTED
- CORRECTED
- BACKGROUND

+
I

100080




€T

DECIBELS

TEST 502
RUN 23
PT 15
MIC 2
130 -
120 |
110 4
100 4
30 4
80
C
70
B0 4 ..
10

1/3 OCTAVE SPECTRA _
pBAU

DBY - 115.4
DBC - 115.1 DBAC
MAXAMP - 32. N/M? PNDBU
MINAMP = -34., N/M? PNDBC
/' T
o o f‘-f\f-?’f'a X
&) N > = - =
e e [ [ peee e [ e e
40 80 160 315 630
FREQUENCY (HZ)

7/14/83

- 111.4 TAPERED TIP 08:22:34
= 111.3 '
- 122.7 V=19kt a=—25  Crr/e=.07
= 122.3 M= 598 Mgi= .7T18 u= .200
O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND
%_‘\.’
-\.’
N
\f\;’z-—'-‘:\g .
Cay e P e —
1250 2500 5000 10000

Figure D3(c). One-Third Octave Specta for The Tapered Tip Rotor.




€€T

DECIBELS

130 _

120 4

110 |

100

90

80

70 |

60

TEST 502
RUN 23
PT 15
MIC 3
14
PRI
10

1/3 OCTAVE SPECTRA
BBU - 114.2

DBC = 114.0
MAXAMP - 22. N/M?
MINAMP = -26. N/M?

40 80 160
FREGUENCY

315

DBAU
DBAC
PNDOBU
PNDBC

i

630
{HZ)

106.3 TAPERED TIP

105.9

118.7 V=19 kt

118.2 Myp= 588

1250

2500

Figure D3(d). One-Third Octave Specta for The Tapered Tip Rotor.

7/14/83
08:23:10

o= —2.5° CrLr/e= .07

5000

Mge= .T18 po==.200

= UNCORRECTED
~ CORRECTED
- BACKGROUND

+
[+ > 0y

—
10000




14%4

DECIBELS

130

120

110

100 J

90

80 J

70

TEST
RUN
PT
MiC

60

502
23
26
2

1/3 OCTAVE SPECTRA
DBU - 119.8

DBC = 119.7
MAXAMP - 48, N/M?
MINAMP = -40. N/M?

80 160

FREQUENCY

315

pBAU
DBARC
PNDBU
PNDBC

630
(HZ3) -

7/14/83

112.1 TAPERED TIP 08:24:10

112.0
124.4 V=19 kt o= —5.0° CLrjo= .12
124.2 Mtip=-" 601 Me= 721 # = .199

O -« UNCORRECTED
A - CORRECTED
+ - BRCKGROUND

I [ e R —
1250 2500 5000 10000

Figure D3(e). One-Third Octave Specta for The Tapered Tip Rotor.




SET

DECIBELS

130 _

120

110 4

100{

80

80

70

60

TEST
RUN
PT
MIC

[N

502
23
26
3

4

1/3 GCTAVE SPECTRA

DBU - 112.8 DBAU
DBC = 112.5 DBAC
MAXAMP - 20. N/M? PNDBU
MINAMP = -27. N/M? PNDBC
\u/
3 \/
..... e me e eeea e
40 80 160 315 630

FREQUENCY (HZ:

&

7/14/83

106.1 TAPERED TIP 0B:24:21
105.7
118.86 V = 79 kt o = —5.0°P CLR/c,-: 12
118.1 Mup= 601  Mg= 721  u= .199
O = UNCORRECTED
A - CORRECTED
+ - BACKGROUND
B\
A\:
“'»_“\\“ _
e ey e -
1250 2500 5000 10000

Figure D3(f). One-Third Octave Specta for The Tapered Tip Rotor.




9¢T

DECIBELS

TEST 502
RUN 23
PT 8
MIC 2
130 _,
120 _
110
100 _ \
90 _
o3
80
70
60 1. ..... [
10 20

1/3 OCTAVE SPECTRA
DBU - 122.8
DBC = 122.8
MAXAMP - 116. N/M?
MINAMP = -134. N/M?

40 80 160

FREQUENCY (HZ)}
Figure D3(g). One-Third Octave Specta for The Tapered Tip Rotor.

7/15/83

DBAU - 116.8 TAPERED TIP 08:46:58
DBAC = 116.7
PNDBU - 128.8 V=79 kt o =0.0° CrLrjo= .10
PNDBC = 128.7 My,= 598 Mg:=T718 u = .200
O = UNCORRECTED
A - CORRECTED
+ - BACKGROUND
(N D . -
..... T T —
530 1250 2500 5000 10000




LET

DECIBELS

TE
RU
PT
M1

130 _
120 .
110 ]
100
30 |
80

70 4

60

ST
N

C

502
23
8

3

20

1/3 OCTAVE SPECTRA

DBU - 118.7
DBC = 118.6

MAXAMP - 107. N/M?
MINAMP = -135., N/M?

160 315
FREQUENCY

0BAU
bBAC
PNDBU
PNDBC =

630
(HZ)

7/15/83

111.2 TAPERED TIP 0B:47:03
111.1
124.3 V =179kt oa=0.0° CrLrje= -10
124.2 Mipp= 508 Mg =T18 =200
O - UNCORREGTED
A - CORRECTED
+ - BACKGROUND
L D feeee —
1250 2500 5000 10000

Figure D3(h). One-Third Octave Specta for The Tapered Tip Rotor.




8€T
DECIBELS

1/3 GCTAVE SPECTRA 7/14/83

TEST 502 DBU - 114.5 DBAU - 108.8 TAPERED TIP 08:29:23
RUN 25 DBC -~ 111.6 DBAC = 105.4 ,
PT 4 MAXAMP - 26. N/M? PNOBU - 121.1 V=119kt a=-—50  Crrjs= 07
MIC 2 : MINAMP = -28. N/M? PNDBC = 112.7 Myp= 601 M= 781  pu=.299
130 -
G ~ UNCORRECTED
& - CORRECTED
: + -
120 ~* - BACKGROUND
110 4 , _—
100 _ —
90 | S B
< 3,
(2
80 | _
70 —
60 T
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D3(i). One-Third Octave Specta for The Tapered Tip Rotor.




6€C

DECIBELS

TEST 502
RUN 25
PT 4
MIC 3

130 -

120

110

100 J

90

£

80O | &

70

60. 4

1/3 OCTAVE SPECTRA
BBU -~ 114.8

0BC = 113.3
MAXAMP - 41, N/M?2
MINAMP = -31, N/M?

40 80 160
FREQUENCY (HZ)
Figure D3(j). One-Third Octave Specta for The Tapered Tip Rotor.

DBAU - 108.4 TAPERED TIP
DBAC = 107.6 )
PNDBU - 121.0 V =119 kt a = —5.0°
PNDBC = 115.5 M;,= 601 M= .T81

7/14/83
08:29:36

CLrje= 07
u = 299

O = UNCORRECTED
& - CORRECTED
+ - BACKGROUND

§
2

..... A -
315 630 1250 2500 5000 1060




ove

DECIBELS

TEST
RUN

PT

MIC

130

120 4

110

160 4

80

80_1

70

60

10

502
25
10
2

1/3 OCTAVE SPECTRA
oBY - 120.1

DBC - 119.4
MAXAMP - 48. N/M?
MINAMP = -49, N/M?

160

315

DBARY
DBAC
PNDBU
PNDBC

630

FREQUENCY. (HZ]

|

112.2 TAPERED TIP

110.7
124.3 V.= 120 k¢
121.2 Myp= 601

>

N s A

NI R

..... RPN
1250 2500

Figure D3(k). One-Third Octave Specta for The Tapered Tip Rotor.

7/14/83

08:30:03
a = —10.0F CLrjo= .01
M,:= .781 4= .300
O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND
a—o——90
e —
5000 10000




T

BECIBELS

TEST
RUN
PT
MiC

130 .
120
.110_1
100
S0 -
80

70

50

502
25
10
3

1/3 OCTAVE SPECTRA
oBU - 114.4

DBC = 112.7
MAXAMP -  25. N/M?
MINAMP = -29. N/M?

40 80 160
FREQUENCY (HZ)
Figure D3(1). One-Third Octave Specta for The Tapered Tip Rotor.

7/14/83

DBAU - 108.3 TAPERED TIP 08:30:17
DBAC = 105.8
PNDBU - 120.6 V=120kt o= —100°  Crr/e= .0T
PNDBC = 113.9 M= 601 Mg:= .781 4= .300

O = UNCORRECTED

A - CORRECTED

+ - BACKGROUND

315 630 1250 2500 5000 10000




we
DECIBELS

7/14/83
1/3 OCTAVE SPECTRA 08¢ 30: 38

TEST 502 DBU - 126.3 DBAU = 118.0 TAPERED TIP
RUN 24 0BC - 126.2 DBAC = 117.8
PT 10 MAXAMP - 132. N/M? PNDBU - 131.7 V=121kt @ = 0.0° CLRr/o= .11
MIC 2 MINAMP = -96. N/M* PNDBC = 131.2 Mip= 600 M= .781 = .301
130 _ _
O = UNCORRECTED
4 - CORRECTED
+
120 _ i} i BACKGROUND
1.10 ‘=
- "/ : r_\\:\\\ o —_
K = 4
g/ Ry \
(S
100 - l - o -
A SO i
90 K B
(D
80 | _
70 _
60 . IR . [ e I I AR [ reeee R [ —

10 20 40 80 160 315 830 1250 2500 5600 10000

FREQUENCY (HZ)
Figure D3(m). One-Third Octave Specta for The Tapered Tip Rotor.




1344

DECIBELS

130 _

120 _

110 4

100 4

90

80 |

70 4

60

173 GCTAVE SPECTRA 7/14/83

TEST 502 DBU - 122.1 DBAU - 115.5 TAPERED TIP 08:48:42
RUN 24 ©DBC - 121.8 DBAC = 115.1

PT 10 MAXAMP - B4. N/M? PNDBU - 128.3 V=121kt o =0 CLRr/e= 11
MIC 3 MINAMP = -B7. N/M? PNDBC = 127.5 Miip= 600  Mayt= 781 = .301

© = UNCORRECTED
& - CORRECTED
+ - BACKGROUND

10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D3(n). One-Third Octave Specta for The Tapered Tip Rotor.




144
DECIBELS

TEST
RUN

PT

MIC

130 .

120 4

110

100 4

30

80 4

70

60

1/3 OCTAVE SPECTRA , 7/14/83

502 pBuU - 125.1 DBAU - 114.4 TAPERED TIP 08:48:59
26 0BC - 124.9 DBAC = 113.6

g MAXAMP =  B80. N/M? PNDBU - 127.89 V=119kt oa=-—T75 CLr/fe= .10
2 MINAMP = -71. N/M® PNDBC = 126.9 Mip= .600 Mgi= .780 4= .301

O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND

..... I T Iy B I DI EPR P IPRIP
20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D3(0). One-Third Octave Specta for The Tapered Tip Rotor.




Sve
DECIBELS

130

120

110 4

100

90 4

80 4

706

TEST 502
RUN 26
PT S
MiC 3

60

1/3 OCTAVE SPECTRA 7/14/83

DBU - 120.4 DBAU - 111.1 TAPERED TIP 08:49:11
DBC . - 120.0 DBAC - 110.0
MAXAMP -  44. N/M? PNDBU - 124.1 V=119kt a=—75 Crrjo=.10
MINAMP - -63. N/M? PNDBC = 122.7 Mup= 600 M= 780  p = 301

O - UNCORRECTED

A - CORRECTED

+ - BACKEROUND

160 315 630 2500 5000 10000

FREQUENCY (HZ)
Figure D3(p). Oune-Third Octave Specta for The Tapered Tip Rotor.

1250




9T

DECIBELS

1/3 OCTAVE SPECTRA

TEST 502 DBU - 132.9
RUN 28 DBC = 132.8
PT 12 MAXAMP = 352. N/M?
MI1C 2 MINAMP = -7392. N/M?

1301

1204

110

100

agQ .

80 |

70 ]

60 R |ty e [T [

10 20 40 80 160

FREQUENCY

7/14/83

DBAU =~ 124.9 TAPERED TIP 08:49:24
DBAC = _124.7

PNDBU - 137.6 V=150kt a=—5.0° Crr/o= .08
PNDBC = 137.3 Myp= 599  Mg= .825  u = .377

= UNCORRECTED

- CORRECTED
- BACKGROUND
..... gt e
630 1250 2500 5000 10000
(HZ)

Figure D3(q). One-Third Octave Specta for The Tapered Tip Rotor.




L¥T
'DECIBELS

TEST
RUN

PT

MIC

130

120 4

110 4

100 |

S0

80 4

70 4

60

502
26
12
3

1/3 OCTAVE SPECTRA
DBU - 121.8
DBC - 120.5
MAXAMP - 103. N/M?
MINAMP = -129. N/M?

40 80 160
FREQUENCY

315

DBAY
0BAC
PNDBU
PNDBC

630
(HZ]

7/14/83

114.9 TAPERED TIP 08:49:38

113.1
127.5 V = 150 kt a = —5.0° CLR/az .08
124.6 My,= 509 Mg:= .825 w= 377

!

O - UNCORRECTED

A - CORRECTED

+ - BACKGROUND
[eaeae e I —

1250 2500 5000 16000

Figure D3(r). One-Third Octave Specta for The Tapered Tip Rotor.




8¥T
DECIBELS

1/3 OCTAVE SPECTRA 7/14/83

TEST 502 DBU - 125.5 DBAU - 115.1 TAPERED TIP 08:50:02
RUN 26 DBG - 125.0 DBAC = 112.1 o
PT 17 MAXAMP - B6. N/M* PNDBU - 128.7 V=150kt a=-—10F  Crr/.=.
MIC 2 MINAMP = ~-102. N/M? PNDBC = 123.8 Miup= 600  Mg= .826 b= .376
130 _ -
O = UNCORRECTED
A - CORRECTED
+ o
120 + - BACKGROUND
110 -
100 | =8 ’\‘* Y
90 . _
80 _
70 | _
60 4 ., ..., T | e e P -

10 20 40 80 160 .315 630 1250 2500 5000 10000
’ FREQUENCY (HZ)
Figure D3(s). One-Third Octave Specta for The Tapered Tip Rotor.




6vC
DECIBELS

130

120 |

110 |

100 4

90

80

70

TEST
RUN
PT
MIC

60

1/3 OCTARVE SPECTRA 7/14/83

502 0BY - 124.0 DBAU - 115.4 TAPERED TIP 08:50:13
26 DBC - 123.4 DBAC = 113.9 .
17 MAXAMP = 72. N/M? PNDBU - 128.3 V=150kt a=—10.0° Crrjo= .0
3 MINAMP = -81. N/M? PNDBC = 125.4 M= 600  M,:= .826 u = .376

O = UNCORRECTED

A -~ CORRECTED

+ - BACKGROUND

ey
- l « @ & 8, ol mp e v A£ A sAp—afm s e 3 =z 8 &8 s 3 wm &2 s, 8 B A e e ., 8 * 2 P S, @ » & & &, s 3 3z w N '_
20 160 315 630 1250 2500 5000 106000

FREQUENCY (HZ)
Figure D3(t). One-Third Octave Specta for The Tapered Tip Rotor.




1174

DECIBELS

TEST
RUN

PT

MIC

130

120

110 _

100

90

80

70

60

25
19

1/3 OCTAVE SPECTRA

]

MINAMP = -102. N/M? PNDBC

LY,
A

)

20 40 80 160 315 630 1250 2500
FREQUENCY (HZ)
Figure D3(u). One-Third Octave Specta for The Tapered Tip Rotor.

124.4 Mip= 601

@

5000

7/14/83

502 08U - 125.0 pRAU - 115.2 TAPERED TIP 08:50:44
0BC - 124.2 DBAC = 112.3
MAXAMP - 83, N/M? PNOBU - 128.6 V =151kt a=0." CLRje= .10

Mai= 827 p = .375

= UNCORRECTED
- CORRECTED
-~ BACKGROUND

|+I>Ot

10000




1s¢

DECIBELS

130

120

110 4

100

90.4

80 J

70

TEST
RUN
PT
MIiC

60

10

502

25
19
3

Figure D3(v)

1/3 OCTAVE SPECTRA
DBU - 123.5

DBC - 122.8
MAXAMP -  59. N/M?

- MINAMP = -111. N/M?

40 80 160

7/14/83

DBAU - 115.5 TAPERED TIP 0835055
DBAC = 113.9

PNDBU = 12B.6 V = 151 kt o = 0.0° Crrjfs= .10
PNDBC = 126.8 Mip= 601 Met= 827 u = .375

O = UNCORRECTED
& - CORRECTED
+ - BRACKGROUND

315 630 1250 2500 5000 10000

FREQUENCY (HZ)

. One-Third Octave Specta for The Tapered Tip Rotor.




(454

DECIBELS

7/14/83
1/3 BCTAVE SPECTRA 08:51:19

TEST 502 DBU - 130.8 DBAU = 119.4 TAPERED TIP
RUN 58 DBC = 130.2 DBAC = 117.4
PT 12 MAXAMP = 144. N/M? PNDBU - 132.5 V=172kt a=-—25  Crgr/.= .08
MIC 2 MINAMP = -141. N/M? PNDBC = 129.3 Myp= 683  Mg= 939  u = 377
130 —
O - UNCORRECTED
& -« CORRECTED
+ -
120 _ H BHCKGRO.UND_
110 4 —
100 _
)
90 -
80 _ —
70 | —
60 peetr +
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D3(w). One-Third Octave Specta for The Tapered Tip Rotor.




€6¢T

DEGIBELS

TEST 502
RUN 58
PT 12
MIC 3

130

120 |

110

100

90 |

80

70

650

1/3 OCTAVE SPECTRA
DBY - 132.2
DBC - 132.0
MAXAMP - 321. N/M?
MINAMP = -186. N/M?

40 80 160
FREQUENCY (HZ)
Figure D3(x). One-Third Octave Specta for The Tapered Tip Rotor.

7/14/83

DBAU - 121.9 TAPERED TIP 08:51:29
DBAC = 121.3
PNDBU = 135.5 V=172 kt o = —2.5° CLR/::-= .08
PNDBC = 133.9 I\/Itz'p: 683 M= .939 u =377
O = UNCORRECTED
A - CORRECTED
+ - BRACKGROUND
b
315 30 1250 2500 5000 10000




1474
DECIBELS

TEST 502
RUN 58
PT 16
MIC 2
130 _
120 _
110 |
5
90 |
80
70 ]
60 J .L...A
10 20

Figure D3(y). One-Third Octave Specta for The Tapered Tip Rotor.

1/3 OCTAVE SPECTRA
DBU - 132.7
DBC = 132.5
MAXAMP - 239. N/M?
MINRMP = -181. N/M?

40 80 160

315

DBAU
DBAC
PNDBU
PNDBC

630

FREQUENCY (HZ)

118.0 TAPERED TIP

115.1

132.8 V = 170 kt
129.5 M= 687

1250

2500

7/14/83

09:01:02
a = —75° CLrjo= 0T
Mgi= .943 = 373
O - UNCORRECTEQ
4 - CORRECTED
+ - BACKGROUND
3
£ £ r—
5000 10000




574

DECIBELS

TEST
RUN

PT

MIC

130 .

120 4

110 4

100 4

g0

80 4

70 ]

60

1/3 OCTAVE SPECTRA
DBU - 134.0

. DBC = 133.8

MAXAMP = 4B5. N/M2
MINAMP = =247, N/M?

40 80 160
FREQUENCY
Figure D3(z). One-Third Octave Specta for The Tapered Tip Rotor.

315

DBAU
0BARC
PNDBU
PNDBC

630
(HZ)

126.0 TAPERED TIP

125.8
139.2 V = 170 kt
138.8 Myp= 687

1250

2500

o = —7.5°
Mgi= .9438

5000

I+DO[

7/14/83
09:01:15

CrLrjo= .07
4= 373

~ UNCORRECTED
~ CORRECTED
~ BACKGROUND

10000




9T

DECIBELS

7/14/83
1/3 OCTAVE SPECTRA 09601435

TEST 502 DBU - 131.8 DBAU - 122.7 TAPERED TIP
RUN 58 DBC = 131.5 DBAC = 121.8
PT 26 MAXAMP - 225. N/M? PNOBY = 135.7 V = 177 kt o= —2.5° CLR /o= .08
MIC 2 MINRMP = -251, N/M? PNDBC = 133.7 Miip= 702 Mat= .966 u = 375
130 _ —
O = UNCORRECTED
& - CORRECTED
120 | +__— BACKGROUND
110 | _
100 —
90 . _
80 _ -
70 —
60 .
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ)
Figure D3(aa). One-Third Octave Specta for The Tapered Tip Rotor.




LST

DECIBELS

130

120 4

110 4

100 4

S0

80 |

70 4

TEST
RUN
PT
MIC

60

502
58
26
3

1/3 OCTAVE SPECTRA

DBU - 136.3 DBAU -
0BC = 136.2 ,bBAC -
MAXAMP -  B648. N/M° PNDBU -
MINAMP = -366. N/M° PNDBC =

40 80 160 315 630
FREQUENCY (HZ)

7/14/83

09:01:41
128.0 TAPERED TIP
128.9 '
142.2 V=177 kt o= —25 Crr/c= .08

142.0 Miip= 702 Mai= .9686 u = 375

O = UNCORRECTED
A - CORRECTED
+ - BACKGROUND

1250 2500 5000 100600

Figure D3(bb). Omne-Third Octave Specta for The Tapered Tip Rotor.




85T
DECIBELS

TEST
RUN
PT

130

120

110 4

100 4

80

80

70

60 4

MIC

502
58
18
2

1/3 GCTAVE SPECTRA

DBU -  130.8 pBAY - 119.3 TAPERED
0BC = 130.4 DBAC = 116.9
MAXAMP - 185. N/M® PNOBU -~ 133.9 V =176 kt
MINAMP = -158. N/M? PNDBC = 130.7 Miip= .703
i A
Y ¥ \/

1250

160 315 630 2500

FREQUENCY (HZ)

7/14/83

TIP 09:02:02
o= —T75° CLRjo= .07
Mai== 967  p= 374

C = UNCORRECTED
& - CORREGTED
+ - BACKGROUND

7,

2y A

5000

o
10000

Figure D3(cc). One-Third Octave Specta for The Tapered Tip Rotor.




65T
DECIBELS

7/14/83
1/3 OCTAVE SPECTRA 09:02:12

TEST 502 pBU - 137.0 DBRU = 130.7 TAPERED TIP
RUN 58 pBC = 136.9 DBAC = 130.6
PT 18 MAXAMP = B523. N/M? PNDBU - 143.5 V = 176 kt a=—75 CrLrjo= .07
MIC 3 MINARMP = —568.’ N/M? PNDBC = 143.2 Mip= .T03 Mat= .967 u= 374
130 _ _
O = UNCORRECTED
A - CORRECTED
+ .
120 _ " BACKGROUND
110 _
160 —_ -
a0 | _
80 | -
70 . —
60 -
10 20 40 80 160 315 630 1250 2500 5000 10000

FREQUENCY (HZ}
Figure D3(dd). One-Third Octave Specta for The Tapered Tip Rotor.




09¢
DECIBELS

130 _

120

110 4

100

30

80

70

60

1/3 OCTAVE SPECTRA

TEST 502 BBU - 119.9 DBAU = 108.4
RUN 39 DBC - 119.8 DBAC = 108.1
PT 26 MAXAMP - &1. N/M? PNDBU - 123.0
MIC 2 MINAMP = -54, N/M? PNDBC = 122.8
A i A -‘;‘—\_';\!‘
O = 2\ .

B - :\':\“ 6
| ot ]ttt e ot poret e o oot ot

10 20 40 80 160 315 630 1250

FREQUENCY THZ)

7/14/83

RECTANGULAR TIP 10:27:26
V =79kt o= 1P Crrjo= .11
Miip= 59T Mgi= 71T p =201

O - UNCORRECTED

& - CORRECTED

+ - BACKGROUND
:\:—- ___,./';—“/;
(e [ -
2500 5000 10060

Figure D4(a). One-Third Octave Specta for The Rectangular Tip Rotor.




192
DECIBELS

TEST
RUN

PT

MIC

130 _

120 4

110 4

100 4

30

80 4

70 4

60

1/3 OCTAVE SPECTRA

7/14/83

502 - DBU - 120.2 DBAU = 108.3 RECTANGULAR TIP 10:27:42
39 0BC - 120.2 DBAC =~ 108.!1

26 MAXAMP = 4B. N/M? PNDBU - 122.7 V =79kt a =1 Crrjo= .11
3 MINAMP = -41. N/M? PNDBC = 122.5 Myp= 59T  Mgu= .T17 B = .201

'O = UNCORRECTED

20 40 80 160 315 630 1250 2500 5000
FREQUENCY (HZ)
Figure D4(b). One-Third Octave Specta for The Rectanguiar Tip Rotor.

4 - CORREGTED
+ - BACKGROUND

—
10000




9t

DECIBELS

TEST
RUN

PT

MIC

130 _

120

110 4

100 4

% 4

80 4

70 _

60

502
39
5

2

1/3 OCTAVE -SPECTRA
DBU - 114.3
DBC - 113.9
MAXAMP - 114. N/M?
MINAMP = -126, N/M?

40 80 160
FREQUENCY
Figure D4(c). One-Third Octave Specta for The Rectangular Tip Rotor.

315

bBAU
- DBAC
PNOBU
PNDBC

630

{HZ)

7/14/83

109.2 RECTANGULAR TIP 10:28+18

108.9
120.6 V=179kt a=—25  Crrjs= 0T
120.0 Mt¢p= 598 Mg= .T18 u = .201

= UNCORRECTED
- CORRECTED
- BACKGROUND

|+'I>O|

1250 2500 5000 10000




£9¢

DECIBELS

130

120 4

110

100 4

30 _

80 4

70

60 -

TEST
RUN
PT
MIC

1/3 OCTAVE SPECTRA

7/14/83
10:28:31

118.4 V=1T9kt a=—25 CLrfo= 0T

502 DBU - 113.8 DBAU =~ 104.9 RECTANGULAR TIP

39 DBC = 113.6 DBAC = 104.3

5 MAXAMP - 102. N/M? PNOBU -

3 MINAMP = -128. N/M? PNDBC = 117.7 Myp= 598  Mg= .T18 u = .201

20 40 80 160 315 630 1250 2500 5000

FREQUENCY (HZ)
Figure D4(d). One-Third Octave Specta for The Rectangular Tip Rotor.:

© = UNCORRECTED
& - CORRECTED
+ - BACKGROUND

10000




9T

DECIBELS

130

120

100 4

80 |

80

70

1/3 OCTAVE SPECTRA

7/14/83

TEST 502 08U - 118.8 DBRU - 110.9 RECTANGULAR TIP 10:28:59
RUN 39 DBC - 118.7 DBAC = 110.7
PT 13 MAXAMP = 39, N/M? PNDBU - 122.6 V '= 80kt a=—5F  CLr/e= .12
MIC 2 MINAMP = -44. N/M? PNDBC = 122.2 Mip= 600  Ma= 720 u= 201

O - UNCORRECTED

A - CORRECTED

+ - BACKGROUND

60 J

o =8
& I\“ - =
A X Y R
‘f \/ \:~=
g | % z
/
f e R [ v [ e f e IR [ e e [ v R R
10 20 40 80 160 315 630 1250 2500 5000

FREQUENCY (HZ)
Figure D4(e). One-Third Octave Specta for The Rectangular Tip Rotor.




$9¢
DECIBELS

130 _

120 4

1101

100 4

3o |

80 |

70

TEST
RUN
PT
MIC

60

502
39
13
3

1/3 OCTAVE SPECTRA

0BU - 112.0 DBAU
08C = 111.7 pBAC
MAXAMP - 25. N/M? PNOBU
MINAMP = -18. N/M? PNDBC
b .:,’: S B %
O
[ e | [ rreeey e [
40 80 160 315 630
FREQUENCY (HZ)

105.1 RECTANGULAR TIP

104.5
117.3 V =80 kt
116.7 Mip= 600

1250 2500

Figure D4(f}. One-Third Octave Specta for The Rectangular Tip Rotor.

5000

a = —5.0°
I\/Iai—: 720

l+l>0l

10000

7/14/83
10:29:12

CLR/U: .12
u = .201

= UNCORRECTED
- CORRECTED
- BACKGROUND




99¢

DECIBELS

130

120

110

100 |

30 |

80

70

TEST
RUN
PT
MI1C

60

502

338
18

2

1/3 OCTAVE SPECTRA
DBY - 118.4

BBC = 118.2
MAXAMP - 41. N/M?
MINAMP = -64. N/M°

< :
e e e [ e [
40 80 160

- 7/15/83

DBAY - 112.5 RECTANGULAR TIP 08:46:35
DBAC = 112.4

PNOBU = 124.4 V =280kt e = 0.0° CrLrsc—= .08
PRDBC = 124.1 Myigp= 597 Mgi= 718 # = 201

O ~ UNCORRECTED
& - CORRECTED
+ - BACKGROUND

7

(1

#

(v [ e AR R [ ree e —
315 630 1250 2500 5000 10000

FREQUENCY ({HZ)

Flgure D4(g). One-Third Octave Specta for The Rectangular Tip Rotor.




L9T

DECIBELS

TEST 502
RUN 39
PT 18
MIC 3
130 _
120 4
110 |
100
0 |
' )
80 | &
70 -
60 R
10

1/3 OCTAVE SPECTRA

7/15/83

DBU - 11B.5 DBAU - 108.4 RECTANGULAR TIP 08:46:47
DBC - 116.4 DBAC - 108.2
MAXAMP -  41. N/M? PNOBU - 121.4 V =80kt  a=0(° CLrje= 08
MINAMP = -33. N/M? PNDBC = 121.2 Mgp= 597 Mae= 718 g —= 201
O - UNCORREGTED
A - CORRECTED
+ - BACKGROUND
\ 'l/ ' //'/ \ S ‘ & -
' \\ 2 ¥ Ay
K
\ | / ‘\*_-.
e e e e e e e e e —
20 40 80 160 315 630 1250 2500 5000 10000

FREGUENCY (HZ)
Figure D4(h). One-Third Octave Specta for The Rectangular Tip Rotor.




897

DECIBELS

1/3 OCTAVE SPECTRA

FREQUENCY (HZ)

7/14/83
10:30:52

TEST S02 0BU - 115.5 pBAU ~ 110.0 RECTANGULAR TIP
RUN 40 DBC = 113.3 DBAC = 107.7
PT 5 MAXAMP - 28. N/M? PNDBU - 121.9 V = 119 kt a = —5.0° CLr/o= 0T
MIC 2 MINAMP = -43, N/M? PNDBC = 116.1 Mgp= .601 M= .781 4= 300
130 _ -
O = UNCORRECTED
A - CORRECTED
+ o
120 b - BRCKGROUND
110 4 _
100 | _
90 S —
S ¢)
&
80 | ' _
70 . —
60 1 gk .- ety et
10 20 40 80 160 315 630 1250 2500 5000 10000

Figure D4(i). One-Third Octave Specta for The Rectangular Tip Rotor.




697

BECIBELS

TEST
RUN

PT

MiC

130 _

120

110 4

100 4

80 J

80

70 4

60

1/3 OCTAVE SPECTRA
DBU - 115.6

0BG - 114.5
MAXAMP - 30. N/M?
MINAMP = -31. N/M?

40 80 180
FREQUENCY (HZ)
Figure D4(j). One-Third Octave Specta for The Rectangular Tip Rotor.

315

bDBAU
gBAC
PNDBU
PNDBC

630

7/14/83

108.5 RECTANGULAR TIP 10:31:02

106.2
120.4 V = 119 kt a = —5.0° CLR/U= .07
113.3 Myp== 601 Mgi= .781 4= 300

G - UNCORRECTED
& - CORRECTED
+ - BACKGROUND

R e
1250 2500 5000 10000




0Le
DECIBELS

TEST
RUN

PT

MIC

130 _

120 J

1104

IDOJ

0

80

70 ﬂ\

60

1/3 OCTAVE SPECTRA
pBuU - 118.8

- bBC = 117.7

MAXAMP - 41, N/M?
MINAMP = -44, N/WM?

40 80 160
FREQUENCY

315

DBAU
DBAC
PNDBU
PNBBC

630
{HZ)

110.2
107.6
122.3
116.3

1250

RECTANGULAR TIP

V = 120 kt
Mtip= 599

2500

5000

Figure D4(k). One-Third Octave Specta for The Rectangular Tip Rotor.

7/14/83
10:31:24

o= —10.0° CLrje= .07
Mgi= .T79

u = .301

O - UNCORRECTED
A - CORRECTED
+ - BACKGROUND

10000




1LC

DECIBELS

130 _

120

110 4

100 J

30 |

80 |

70

60.

1/3 OCTAVE SPECTRA

7/14/83 ]

TEST 502 OBU - 114.8 DBAU - 107.9 RECTANGULAR TIP 0:31:34
RUN 40 DBC - 112.9 DBAC =  105.3 -
PT 11 MAXAMP - 27. N/M? PNDBU - 118.8 V =120kt a=—10.0° Crrjo= .07
MIC 3 MINAMP = -31. N/M? PNDBC = 111.7 M= 599  Ma:= 779 u =301
O - UNCORRECTED
A - CORRECTED
+ '~ BACKGROUND
S
W
O
'l i - A N e - r—
10 20 40 80 160 315 630 1250 2500 5000 10000
FREQUENCY (HZ)
Figure D4(1). One-Third Octave Specta for The Rectangular Tip Rotor.




(9%4

DECIBELS

TEST
RUN

PT

MIC

130

120

110

100

80

80

70

60

1/3 OCTAVE SPECTRA

BBU - 124.4
DBC = 124.1
MAXAMP - 108. N/M?

MINAMP = -93, N/M?

40 80 160

FREQUENCY
Figure D4(m). One-Third Octave Specta for The Rectangular Tip Rotor.

315

pBAU
DBAC
PNDBU
PNDBC

630
(HZ)

116.3
115.8
129.2
127.5

1250

7/14/83

RECTANGULAR TIP 10236251
V=121kt a=0.0° CLr/o= .11
Mip= 603  Mgi=.783  u = .300

.2500

5000

O - UNCORRECTED
& - CORRECTED
+ - BACKGROUND

10000




€LT

DECIBELS

70

130 _

120

110

100

90 |

80

TEST
RUN
PT
MIC

F

50

1/3 OCTAVE SPECTRA

7/14/83

502 DBU -~ 121.7 DBAU ~- 114.5 RECTANGULAR TIP 10:37:44

40 0BG~ 121.4 DBAC = 113.3 |

20 MAXAMP =~ -70. N/M? PNDBU - 127.4 V=121 kt a=0.0° CLR/0= 11
3 MINAMP = -79. N/M? PNDBC = 125.8 Miup= 603 Me:= .783 L == .300

,?‘3

€=

X
2\
LY. I porre forre ,.----l ----- A—sPe—sN

20 40 80 160 315 630 1250 2500 5000
FREQUENCY (HZ)
Figure D4(n). One-Third Octave Specta for The Rectangular Tip Rotor.

O = UNCORRECTED
A - CORRECTED
+ - BACKBROUND

r-

10000




vLT

DECIBELS

130 -

120 J

110 J

100

90

80

70 4

TEST
RUN
PT
MIC

60

502
41
13

.1/3 OCTAVE SPECTRA

7/14/83
10:38:06

126.8 V=151kt a=-50 Crp/,= .08

08U - 123.8 DBAU = 114.5 RECTANGULAR TIP

DBC - 122.8 DBAC = 111.2

MAXAMP - 70. N/M? PNDBU -

MINAMP = -77. N/M? PNDBC = 120.7 Myip= .599 M= .825 4= 378

e e [ [ e N VO

160 315 630 1250 2500 5000
FREQUENCY ({HZ)

Figure D4(o0). One-Third Octave Specta for The Rectangular Tip Rotor.

£3

= UNCORRECTED
- CORRECTED
~ BRACKGROUND

o
|+ > 9y

T

10000




SLT

DECIBELS

TEST 502
RUN 41
PT 13
MIC 3

130 _

120 _

110 4

IUOJ

90

80

70

60

1/3 OCTAVE SPECTRA
DBU - 123.0

DBC = 122.2
MAXAMP - 63. N/M2
MINAMP = -94., N/M?

40 80 160

7/14/83

0BAU - 113.9 RECTANGULAR TIP 10:38:23
DBAC = 111.5

PNDBU - 126.6 V=151kt a=—50 Crr/o= 08
PNDBC = 122.3 Myp= 509 Mg = 825  u — 378

O = UNCORRECTED
4 - CORRECTED
+ - BACKGROUND

315 630 1250 2500 5000 10000

FREQUENCY (HZ)

Figure D4(p). One-Third Octave Specta for The Rectangular Tip Rotor.




9LT

DECIBELS

TEST
RUN

PT

MIC

130

120

110 4

100 4

80 4

80

70

60

1/3 OCTAVE SPECTRA
DBU - 125.2

DBC - 124.5
MAXAMP - 78. N/M?
MINAMP = -93. N/M?

40 80 160
FREQUENCY (HZ)

315

gBAU =
0BAC =
PNDBU -
PNDBC =

630

112.9 RECTANGULAR TIP

106.2

126.1 V =151kt
115.0 Mtip= 60

1250

2500

7/14/83

10:38:51
a = —10.0° Crrfo= .0T
Mgi= .826 4= 37T
O - UNCORRECTED
A - CORREGTED
+ - BACKGROUND
- o o
£y N " r—
5000 10000

Figure D4(q). One-Third Octave Specta for The Rectangular Tip Rotor.




LLT

DECIBELS

TEST 502
RUN 41
PT 18
MIC 3

130

120 4

110 |

100 _

90 4

80

70

60

1/3 OCTAVE SPECTRA
DBU - 124.6

DBC - 124.1
MAXAMP - 67. N/M?
MINAMP = -75. N/M?

160

FREQUENCY
Figure D4(r). One-Third Octave Specta for The Rectangular Tip Rotor.

--' LY. ]

315

pBRU
DBAC
PNDBU
PNDBC

oA e e

630
{HZ)

7/14/83

113.5 RECTANGULAR TIP 10:39:01
110.7

126.4 V = 151 kt o = —10.0° CLrjo=
120.4 Myp== .60 Mqi= .826 4= 37T

O = UNCORRECTED
A - CORRECTED
+ -« BACKGROUND

e j ot Ak e —

1250 2500 5000 10000

.07




8LT
DECIBELS

7/14/83
1/3 OCTAVE SPECTRA 10:39:54

TEST 502 BBU - 127.7 DBAU - 115.5 RECTANGULAR TIP
RUN 46 DBC = 127.1 DBAC = 110.2
PT 13 MAXAMP =  320. N/M? PNOBU = 129.3 V =164kt a=—10.0> Crgr/.= .08
MIC 2 MINAMP = -355. N/M* PNDBC = 121.2 Myp= 653  Mg:= .898 u= 375
130 —
O - UNCORRECTED
& - CORRECTED
+ .
120 | t - BACKGROUND
110 -
100 Pt —
¢)
)
90 _ W» —
(3
80 | A —
70 —
60 X A fe—sfrstfe ¢ —
10 20 40 80 160 315 630 1250 2500 5000 10000
FREQUENCY (HZ)
Figure D4(s). One-Third Octave Specta for The Rectangular Tip Rotor.




6L7

DECIBELS

130 _

120

110 J

100

90 .

80 |

70 _

TEST
RUN
PT
MIC

60

502
46
13
3

Figure D4(t).

1/3 OCTAVE SPECTRA
DBU - 126.5
DBC - 125.9
MAXAMP - 323, N/M°
MINAMP = -410. N/M?

40 80 160
FREQUENCY
One-Third Octave Specta for The Rectangular Tip Rotor.

315

pDBAU
DBARC
PNDBU
PNDBC

630
(HZ)

116.8
114.9
130.8
129.0

2500

V = 164 k¢
Mt'ip= 653

5000

7/14/83

RECTANGULAR TIP

10:40:09
a = —10.0° CLrfe= .
Mg.= .898 = .375
O - UNCORRECTED
4 - CORRECTED
+ - BACKGROUND

10000




08¢

DECIBELS

130

120

110{

100

30

80

70

TEST
RUN
PT
MIC

60

10

1/3 OCTAVE SPECTRA -

7/14/83

502 DBU - 126.9 DBAU - 118.5 RECTANGULAR TIP 10:40:37
46 0BC - 126.2 DBAC - 116.8

5 MAXAMP -  185. N/M? PNDBU - 130.2 V =163kt a=—50 Crpje= .07
2 MINAMP = -169., N/M? PNDBC =

A

A o X

20 40 80 160 315 530 1250 2500 5000

‘ FREQUENCY (HZ)
Figure D4(u). One-Third Octave Specta for The Rectangular Tip Rotor.

A

126.6 Myg= 653 M= 898 u = 375

O =« UNCORRECTED
A - CORRECTED
+ - BACKGROUND

o

10000




18¢C

DECIBELS

TEST 502
RUN 46
PT 5
MIC 3

130 _

120 -

110 4

100

90

80

70 .

60

Figure D4(v).

1/3 OCTARVE SPECTRA

DBy - 126.8B
0BC = 126.1
MAXAMP - 147. N/M?

MINAMP = -107. N/M®

40 80 160

7/14/83

DBAU - 116.5 RECTANGULAR TIP 10:54:32
DBAC = 114.7

PNDBU - 129.7 V =163kt a=—50 Crp/e= .07
PNDBC = 127.2 M;p= 653 Mgr= .898 u = 375

= UNCORRECTED
- CORRECTED
-~ BACKGROUND

,+DOI

N

[ e [ IR IR IIRY S vy .
315 630 1250 2500 5000 10000

FREQUENCY (HZ)

One-Third Octave Specta for The Rectangular Tip Rotor.




787
DECIBELS

130 -

120

110 4

100 4

g0 J

80

70

TEST
RUN
PT
MIC

60

502
46
19
2

1/3 OCTAVE SPECTRA

7/14/83

DBU - 125.7 DBAU = 116.6 RECTANGULAR TIP 10:54:52
BBC = 124.7 DBAC = 113.1 ~
MAXAMP - 320. N/M? PNDBU - 129.8 V =165kt a=0.0° CLRjo= .06
MINAMP = -352. N/M? PNDBC =

160 315 630 1250 2500 5000

FREQUENCY (HZ)
Figure D4(w). One-Third Octave Specta for The Rectangular Tip Rotor.

123.9 Miip= 65 Mgi= .902 u = .373

- UNCORRECTED
- CORRECTED
- BACKGROUND

+ D
| ©

10000




€8¢

DECIBELS

TEST
RUN
PT
MIC

130 _

120

110 4

100

g0

80

70

60 U

502
46
13
3

Figure D4(x).

1/3 OCTAVE SPECTRA
DBU - 126.7
DBC - 126.1
MAXAMP - 326. N/M?
MINAMP = -410. N/M°

40 80 160

FREQUENCY (HZ)
One-Third Octave Specta for The Rectangular Tip Rotor.

7/14/83

DBAU - 117.6 RECTANGULAR TIP 10:55:01
DBAC ~- 116.0

PNDBU - 131.3 V =165kt & =0.0° CLr /o= .08
PNDBC = 129.6 Miip= 65 Mai= 902  p— .373

O = UNCORRECTED
4 - CORRECTED
+ - BACKGROUND

~
315 630 1250 2500 5000 10000




APPENDIX E

TIME HISTORIES

This appendix provides representative pressure time-histories for two microphones,
microphone 2, under the rotor, and microphone 3, located three radii in front
of the rotor. The time-histories show a raw waveform for each data point
and a waveform from 50 synchronous signals for some of the data. Only
some averaged data are shown due to data-acquisition or data-reduction problems.
Table 7, which lists the order in which the data are presemted, is repeated
here for convenience, The symbols used in the time-histories are defined below.

Symbol Quantity

CLR/o rotor-lift coefficient, ZS'—((IfR_F

Mat advancing-tip Mach number
MICROPHONE microphone number

Mz rotational tip Mach number

PT test-point number

RUN test-run number

A% wind-tunnel velocity, knots

o angle of shaft from vertical, positive aft, deg
)7 advance ratio
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TABLE 7.-KEY TO TIME-HISTORIES IN APPENDIX E

Operating condition Tip planform, page numbers
4 Migp Ma: A% Swept-tapered Swept Tapered Rectangular

0.200 0.550 0.660 73 -- -- - -
075 595 640 30 - - - -
150 595 685 60 -- - - -
.200 .600 720 80 286 304 324 344
250 .600 750 100 - - -2 -
.300 .600 780 120 - - - -
375 .600 825 150 290 308 332 352
400 .600 840 160 -- -- -- -
250 .650 815 107 -- - - -
375 650  .895 164 296 316 -- 354

375 685 940 170 -- - - -
250 .700 75 115 -- - - -
375 .700 965 175 300 -- 340 -
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APPENDIX F

ACOUSTIC TRENDS AS A FUNCTION OF ROTOR-LIFT COEFFICIENT

This appendix shows noise trends with variations in rotor operating condition
for a few microphones — microphones 2 and 6 under the rotor and microphone 3,
located three radii in front of the rotor. The dBA measurements are shown as a
function of rotor-lift coefficient. Table 8, which lists the order in which the data are
presented, is repeated here for convenience. Symbols used in the plots are defined
below.

Symbol Quantity
ALPHA rotor-shaft angle, positive aft, deg
CLR/S rotor lift coefficient,

pS(OR)*

DBAU MIC2 raw dBA value measured at microphone 2

DBAC MIC2 dBA with background noise subtracted, measured

‘ at microphone 2

DBAU MIC3 raw dBA value measured at mlcrophone 3

DBAC MIC3 dBA with background noise subtracted, measured
at microphone 3

DBAU MIC6 raw dBA value measured at microphone 6

DBAC MIC6  dBA with background noise subtracted, measured
at microphone 6

OMEG*R rotor-tip speed, ft/sec
VKTS wind-tunnel velocity, knots
o : angle of shaft from vertical, positive aft, deg

358



TABLE 8.-KEY TO GRAPHS OF ACOUSTIC TRENDS IN APPENDIX F

Operating condition

7

0.200
075
150
200
250
300
375
.400
250
375
375
250
375

Mtip

0.550
595
595
.600
.600
.600
.600
.600
650
650
685
.700
.700

Mat

0.660
640
685
720
750
780
825
.840
815
895
940
875
965

v

73
30
60
80
100
120
150
160
107
164
170
115
175

Tip planform, page numbers

Swept-tapered Swept

359

Tapered Rectangular
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Figure F1(a). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered

Tip Rotor.
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Figure F1(b). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
Tip Rotor. :
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Figure F1(c). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered-
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Figure F1(d). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
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Figure F1(e). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
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Figure F1(h). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
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Figure F1(i). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
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Figure F'1(j). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
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Figure F1(k). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
Tip Rotor.
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Figure F1(1). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
Tip Rotor. '




TLE

SWEPT TAPERED TIP - OMEG»R 662-682 VKIS 147-153 9/27/83
ALPHA (13 0 (20 -5 (3} -0 07:47:53
1

120.0—1

115.0 4

110.04 -
o3
=
= 105.04
D
a
[2a]
jen]

100.0

385.0+

80.0 T - T T T T T T T T - 1

-0.02 0.00 0.02 0.04 0.08 .08 0.10 0.12 0.14 8.16 0.18
CLR/S
SYMBOL d o
PLOT FILE NO. 1 2 3
@ 0.0° —5.0° —10.0°

Figure F1(m). A-weighed Sound Pressure Level as a Function of Rotor Lift Coeficient for the Swept

Tapered Tip Rotor.
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Figure F1(n). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered

Tip Rotor.
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Figure F1(o0). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered

Tip Rotor.
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Figure F1(p). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered

Tip Rotor.
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Figure Fi(q). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered
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Figure F1(r). A-~weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tapered

Tip Rotor.
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Figure F2(a). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip

‘Rotor.
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Figure F2(b). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F2(c). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
- Rotor.
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- Figure F2(d). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F2(e). A-weighed Sound Pressure Level as a Funetion of Rotor Lift Coefficient for the Swept Tip .

Rotor.
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Figure F2(f). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.




$8¢€

SWEPT TIP -

OMEGxR 662-682 VKTS 117-123

9/27/83
ALPHA (13 0 (2) -5 (3) -10 11:43:19
1

12mnw

115.0

110.0
o~
e
= 105.04
2
[0
e8]
[

1nm04

95.0 1

80.0 T T T T T T T T T 1

-0.02 0.00 .02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
CLR/S
SYMBOL o o
PLOT FILE NO. 1 2 3
o 0.0° —5.0° —10.0°

Figure F2(g). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip

Rotor.
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Figure F2(h). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip

Rotor.
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Figure F2(i). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F2(j). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F2(k). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F2(1). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F2(m). A-weighed Sound Pressure Level as a Funetion of Rotor Lift Coefficient for the Swept Tip

Rotor.
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Figure F2(n).. A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F2(o). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip

Rotor.
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Figure F2(p). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F2(q). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor. '
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Figure F2(r). A-~weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Swept Tip
Rotor.
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Figure F'3(a). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip

Rotor.
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Figure F3(b). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip

Rotor.
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Figure F3(c). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip

Rotor.
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Figure F3(d). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip
Rotor.
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Figure F3(e). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip
Rotor.
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Figure F3(f). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip
Rotor.
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Figure F3(g). A-weighed Sound Pressure Level as a Function of Rotor Lift Coeffi¢ient for the Tapered Tip
Rotor.
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Figure F3(h). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip

Rotor.
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Figure F3(i). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip

Rotor.
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Figure F3(j). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip
Rotor.
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Figure F3(1). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip
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Figure F3(m). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip
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Figure F3(o). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Tapered Tip
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Figure F3(p). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient, for the Tapered Tip

Rotor.
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Figure F4(a). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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Figure F4(b). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular

Tip Rotor.
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Figure F4(c). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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Figure F4(d). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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Figure F4(e). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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Figure F4(f). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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Figure F4(g). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular

Tip Rotor.
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Figure F4(h). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular

Tip Rotor. .
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Figure F4(i). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular

Tip Rotor.
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Figure F4(j). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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Figure Fak). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular

Tip Rotor.
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Figure F4(1). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular

Tip Rotor.
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Figure F4(m). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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Figure r4(n). A-weighed Sound Pressure Level as 4 Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor. :
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Figure F4(o). A-weighed Sound Pressure Level as a Function of Rotor Lift Coeflicient for the Rectangular
Tip Rotor.
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Figure F4(p). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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Figure F4(q). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor. '
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Figure F4(r). A-weighed Sound Pressure Level as a Function of Rotor Lift Coefficient for the Rectangular
Tip Rotor.
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