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vertical and short takeoff and landing

free stream velocity, v2q/p, m/sec (ft/sec)
angle of attack, pitch attitude, deg

angle of exit vanes in 1lift fan exit vane cascade, deg

(0° in direction of maximum lift when o, = 0°)

cruise fan exhaust deflection duct angle, deg

(0° along thrust axis, 90° perpendicular to thrust axis)

rotation angle of 1lift fan exit vane cascade, deg
(0° is neutral point, plus rotation in direction of thrust,

negative rotation in direction of drag)
angle of yaw, deg

density of air SLS, 1.2270 Kg/m3, or .00238 slugs/ft3
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NOISE MEASUREMENTS FROM A LARGE—SCALE LIFT FAN TRANSPORT

MODEL IN THE 40- BY 80-FOOT WIND TUNNEL

Adolph Atencio, Jr.

U.S. Army Air Mobility Research & Development Laboratory

SUMMARY

Noise data measurements from a large scale lift fan transport model
aircraft were made in the Ames Research Center 40- by 80-Foot Wind Tunnel.
The model had two 1ift fans in deep inlets in the forward fuselage and
two lift-cruise fans in pods on the aft fuselage. The noise data measure-
ments are presented as listings and plots of SPL versus 1/3-octave center
frequency.

INTRODUCTION

Ames Research Center has been taking noise measurements from model
aircraft during tests in the 40— by 80-Foot Wind Tunnel. These data are
being used to predict noise emission from flying aircraft of the same type
and to study basic noise generation. A lift fan transport model with two
1lift fans in deep inlets in the forward fuselage and two lift-cruise fans
mounted on the aft fuselage was tested in the 40- by 80-Foot Wind Tunnel
(reference 1). Noise measurements were made at fixed locations in the
wind tunnel for selected aerodynamic conditions. Selected data points
were reduced and are presented in this report.



MODEL

The 1ift fan transport model had two 1ift fans installed in deep
inlets in the forward fuselage and two lift-cruise fans installed in
pods mounted on the aft fuselage near the tail. (Configuration details
are shown in figure 1.) The front 1ift fans had adjustable exit vane
cascades at the exhaust duct exits and the lift-cruise fans had exhaust
deflection ducts attached to each pod.

The low mounted wing had an aspect ratio of 8.15 at a 3° dihedral.
The wing was swept 23.5° at the quarter chord line and had an NACA
65~412 airfoil section. Overall span was 13.65 meters (44.20 ft). The
wing had a 7% chord leading edge slat and a 207 chord trailing edge flap.
The flap was deflected to 30° during all of the testing. Figure 2 shows
the model as installed in the 40- by 80-Foot Wind Tunnel.

PROPULSION SYSTEM

The 1lift fans and lift-cruise fans were General Electric X376-B lift
fans with a design pressure ratio of 1.10. The fans were .914 meters
(3 feet) in diameter and were tip turbine driven by the exhaust from four
G.E. T-58 turbojet gas generators (one per fan).

INSTRUMENTATION

B&K 4133, 1.27 cm (1/2-inch) condenser microphones with B&K 2619
cathode followers were used during the test for data acquisition. The
microphones were placed in fixed positions in the wind tunnel on 1.83
meter (6 ft) stands. The microphones were connected by cables to signal
conditioners and the output from the conditioners was fed to an Ampex
1300A 14 track tape recorder. A B&K 250 Hz, 124 dB piston phone was used
to calibrate the microphones to 0.5 volt RMS before each run. Bullet
nose cone wind screens were used over the microphone diaphragms and the
microphones were pointed into the wind. The microphones had omnidirectional
response with the wind screens installed. Table I gives the angles and



distances of each microphone from the model sound sources. The microphone
array in the wind tunnel is shown in figure 3. Errors due to microphone
system electrical response and tape recorder response are estimated to be
less than * 1/2 dB.

TEST PROCEDURE

Noise data measurements were made at selected aerodynamic conditions
(reference 1). Approximately 60 seconds of data were recorded at each
point. Model configuration, model attitude, fan speeds, and wind tunnel
speed were recorded simultaneously with the acoustic data.

WIND TUNNEL REVERBERATION CORRECTIONS

The wind tunnel reverberation corrections were based on a calibration
of the 40- by 80-foot wind tunnel test section with a dodecahedron sound
source. The dodecahedron sound source was suspended in the test section
and driven with pink noise filtered through a 1/3-octave band filter set.
The input power was held constant for each band of noise and the output
from the source was recorded. The tunnel airspeed was zero during the
calibration. A similar test was conducted with the dodecahedron sound
source suspended in an anechoic chamber. The SPL recorded for each
1/3-octave band in the anechoic chamber was subtracted from the SPL
recorded in the wind tunnel for similar positions. The differences at
each 1/3-octave band were used as corrections to data taken during the
1ift fan transport test. Further discussion of the method used to correct
noise data for reverberation is discussed in references 3 and 4.

DATA REDUCTION

Fifteen to twenty seconds of data from each data point sample were
reduced using a B&K 1/3-octave real time analyzer. Output from the analyzer
was used with appropriate reverberation corrections to compute 1/3-octave
band SPL, overall SPL and PNdB (reference 2). Corrected data are plotted as
SPIL. versus 1/3-octave center frequency. Listings of uncorrected data are
also included.



DATA PRESENTATION

The reduced data are presented with and without reverberation
corrections as listings. In addition, plots of data corrected for
reverberation are included. Figures 4 through 19 show the corrected
data and plots. Figure 20 shows the listings for uncorrected data.
Figure 21 shows typical wind tunnel background noise for the test
velocities. A summary sheet showing the data included in the report is
given in Table II.

Analysis of data contained in this report are given in references
4 and 5.



REFERENCES

Atencio, Adolph, Jr.; Hall, Leo P.; Kirk, Jerry V.: Low Speed Wind
Tunnel Investigation of a Large-Scale Lift Fan STOL Transport
Model. NASA TM X-62,231, 1972,

Anon: Definitions and Procedures for Computing the Perceived Noise
Level of Aircraft Noise. SAE Aerospace Recommended Practice
#865A, August 15, 1969.

Bies, David Alan: Investigation of the Feasibility of Making Model
Acoustic Measurements in the NASA Ames 40~ by 80-Foot Wind Tunnel.
Bolt Beranek and Newman Inc. NASA CR-114352.

Falarski, Michael D.; Koenig, David G.; Soderman, Paul T.: Aspects
of Investigating STOL Noise Using lLarge-Scale Wind~Tunnel Models.
NASA TMX-62,164, June 1972.

Stimpert, Dale L.: Effect of crossflow velocity on VIOL Lift Fan
Blade Passing Frequency Noise Generation. The General Electric
Company. NASA CR~114566, February 1973.

Stimpert, Dale L.; Fogg, R. G.: Effect of Cross Flow Velocity on
the Generation of Lift Fan Jet Noise in VIOL Aircraft. The
General Electric Company. NASA CR-114571, February 1973.



TALE T

Acoustic /4/7'7/8*4/7/ Distbonce /Fom

Sowrce fo Microphone ~ 43
meters (Ft+)
MICROPHONE AN 3 L q | 2 San
| | FANEZ| FAN 3 | fav 384 | conper
/ 43 3.7°
32/ (1054) | 3.6 (/120)
2 - 3.7°
F6.6 (/120)
5 8.8° 8.5°
1729 (59) | /8.5 @0.7)
4 ' (i
/8.3 (60)
5 8.1° 729° | 2¢.4° Z2°
/3.8 (45.9) | 14.3(47) | 6/ (20) | 7.3 (2¢)
¢ (6.5 ° /5.5° | 244 2/
695 (228)| 74 (24.3) | 6.4 (=/) | 7¢ (25)
7 /9.5° /7.3° /2. 3° /4.5° {
59 (195) (64 (2l) |/28 (#2) 145 (/)
8 9.8° 3.z2°
/2.4 (#0.9) | /23 (40-3)
9 L
24.5 (80.3)
/ 0 2.3 °
| /8.3 (60)
y 233° HN2° Y& o
S04 /4] (#6.2) | /40 (45.9)

% acute armle between ray path and fowszontal/




TABLE. 1]
Run  Contyuraton Schedule  ~  Myyse Data

A P P A B e sl
1|7 | o |o|lo|lo|o || |ewo|o (4,
2 Joo0 4}
3 | 300 4c
| 4 4000 44
91 0 |o| ol o| 0o |90]1tic |2000| © | 50
lo | 3000 5b
/! | | | | 3eoe | Se
¥ | 4000 | S

S.7
[ 21 1 |(3e 910} c©° 0—90 ‘L/,é‘z 600 | O/2 éé\

E [+ ]| | 6
3 =8 | . | | be
! ¢ ~l2 . , ed
ol | ¢ | be
6 g ‘s
7 2 (aj

_ bopst SRR
31/ lag|l 0|0 |0 |0 |90 |12 |3600| a0e| 7a




TABLE ]]

Run C onﬁfa/a//an (chedule -~ Morse. Data
Vo |4 | | B, | s
Dﬂh - v " Fﬂ”s RPM /'—iure_;
R UN Point (-:Fylssef.c) des dtg d‘ﬁ d‘: Aj’ ‘ﬂ 1\710 .
/3.7 .
8N || 0o |o |0 |90 | 182 | 3600| 08| T4
' 20.5
2l | gz29) oz | 7c
28.5
I el || | N 0.7 | 7d
4.4
F Ll | | | I 2
285
7 |28 | Gsn)| 0 |0 (20 {0 |90 | 172 |3uae 007 | Fa
o |28 40 N 7
. /6 | 28 6o o ) Se
17 |28 | __|8e ) g4
173 |20 D Jeo o Ye
19 |28 -4o vf
2711 | e |0 |lo| Ol |9} 32 2000| 0 | a
2| N I e . 5‘000% | 74
1K | o 3éo0 e
4 ~ 4000 24
/0.5 _ .
15 | (209 | O O | 9| — 190|384 | 3600|006 | [0
/3.7 A
g (44.9) 0.08| /04




TABLE 1]
Run C on/l'fam//an u(l chedule -~ Norse. Data

peta | o2 [ W | 7 f; Son | Faws | REM | p | Fue

R UN Point (f1/sec) deﬁ d"ﬁ d"‘ﬂ A‘, No.
285 : co
27|24 | @) 2 |0 |0 | — |90 |324 [ 3600|017 /O
4.4
27 | (1312 - 0.2¢| /04

285
29 | 1 || f| 0| 0|0 |90 |Me |3600| 07| Nl

2| __to|_. o ] 7
LA D I L
7 : .
[ I N .-
S 12 | I e
4 2 0 o o o) - | S| =2 36o0| © V4
20'5—— I ) ‘
3519 (@ © |0 |2 | — |5¢]| 384 | 30| 0iz]| /3

4213 | 0o |o|Oo|O |- |23| 3 |3w0o]| © | st
205 | .
19 || O] 2| 2] - |23 3£9 (3600 |avz | /5
205 )
32 | 24 (s29)| © =4 |Go | o |30 | A |36oo|0z| /ba

25 R o /b
26 12 fbe
27 4 ' | s

28 g lbe




TABLE I

10

Run C on//‘fa/a//on Schedule -~ Morse. Data

peta | o2 | A W || B, | S| raws | om |y | Ay

RUN | Pouet- (f3fse<) des | desy | dug dr4 49 Mo.

70 | 3 O |o|O |o |o |Ms| I |Féoe| © |7
‘ 208 ‘ ]

F2 | (9] © O |o o 354 | 3600 Q12| /g

7z |3 | 0o |olo|lo |o |0 |34 |3600| 0 | 13

Un Co:,:cc,;‘_ec/_dbﬂ_{ﬁ —t— - — T 2o

Backgrourld T D I i A2

L-ML—-—-—&—-




-£139wo98 Topow 3iodsueil uey 3IITT -] 2In814

(O12:+2) - (veceez) .
6LEL ZhL
A (SL€°91) (toorat)
eV 1&.@..“‘
~ ~ e —F o i
L~ e o
|*l. \ l@kﬁﬂﬂﬂm‘“ljl_llll||l ——
. vsZ L - oo
I
JU— s | S LTt T
—— i

HER0I)

zoe'e ~— S MOLWHINTO SVO ©5-1

IR Eee ©, L0061 (D) OVIN

r< Ay

C SO ~TVSOaHICT
oE oS | v7e JIING]
T eo-= | SIF-52 I3V
ZE8E" T OIAVY J33vI]
(ol4i N T PUvVT ID3I5V

VAR S boinh =R (P& 24 B VISV
vl SNIM

e
(orzz) =
9299 m :
¥ 513 'dBLON S% LgG3D¥ I (U 334)
05S€Z - N g P
} (¢ Qh_Nv /r_ SAZLIWN NI SNOISNINIG TV

N
-
AN ’
(1229
st T
r--.:...:.

(65¢ <
[

&




*fouuUny puIM
100J-08 £q -~Q% Syl Ul PSTTeISUT 1iodsueil uey IFTT -°7 =2an81g

*maTA 1uoxg  (®B)

. . . - .
- . - -

.
o

o




VINSOITYD ‘GHal4 L134HOW “¥3INID HOUVISIY STWY o .
NOHVAISINIWGY 3DVdS ONY SDLLAVNO¥IY. TYNOUYN pepniouo) -~°¢ wkswﬂ.m..

*mMaTA A9y (q)

68¢h-ILY

w5



*feiae ouoydoidoTw TaUUN] PuIrM -—°¢ 2an31Tg

(2°7) _ (#sg)
T 2H - e 20—
q 12 |
\:N { e/ al
S UL
wg§!
\\.\ MWNN\E&%\
pAodlsecos) s& 77!7
\\u&.\ )

Sadpatls Gl sipUs> 224224
wotf 21% wsntb ssrwefsip

@) @) ¢
o% 612 #2/
e by 22
i
(02/, :
&P sz
iis,i,%b\ % _




Figure

TEST 306 » LIFT FaN YIAnIPlIT --- ;uNNEL HALL CHRAECTIANS APPLIED, ATENCID

RUN 1 BT 2 cun=cvsp B AEveuqtunns #CBAR 4
nu:nvmm 1 H 10 4
ANGLE(DEG) i1 .u !.1 xs.! xrs B 2 M I 1
REF u:nrnx W0 L0 45,6 22,8 19,3 45,8 0,0 18,4

BALN o "o 30 20 "o %0 2o ‘o 20

¥

2.8 . 0 i:.e :g.z 67.0 ;g.: :: @ .8 s
0,0 63,0 66, 4 68,4

1] W NN eSS0 SLi4 T8 4 §7h0

S o W0 82,8 63,0 78,4 s! o 69.2 LA

1 20 _+0 $2:2 68,0 68,2 66,0 73, n 73,2

7 T v B

50 o8 10 614 64id 6428 62,0 T4un o3 67,4

63 «0 o0 83,2 87,8 3,0 6%,2 72,4 0 70,2
L34 I Y BT T T WTEY V0 TEE
100 W0 W0 716 TAS 79,8 74,0 80,6 0 82,2
125 S0 0 81,4 79,8 87,4 82,6 B4, 20 87,0
15T G 4 S0 Y478, 30,6 73§ BI, T T
200 » " W0 W0 JL8 772 7742 74,8 B2, W0 774
250 . N W0 0 78,6 82,6 25,6 79,4 85, 0 Be,2
35 B e i i A O O L D LA
400 » N o W0 70,6 76,4 82,0 73,6 81, BN
500 5 . W0 a0 8.2 7744 81,2 T6.4 84, 83,2
534 1} 1 G4 k4 .2 HLL A BE.E BUL,T BB, .10
890 B . W0 a0 786 83,2 92.4 21,6 B6, W0 90,0
1000 . N W0 0 76,2 B30 sv.a 810 87, W0 90,4
129 A1 B AU WAL I3 a3 9%
1600 , ' WO W0 70,6 784 ua.a 76, o 87,0 o w72
2000 1 o V0 a0 73.4 78,8 85,2 77.6 86i6 .0 B6.8
2900 G G TS B0 I3 B0 VLK TV
3150 ' . 20 b 732 78,8 G4.4 78,8 85,8 D B4.d
4000 . IS W D 74,2 79,8 9,6 82,0 86,6 .0 83,6
2300 WOTOAD ST 3T 89 TEZ WELE TR B OBET
4300 0 WD (0 70,8 78,6 25,4 @08 83,6 .0 863
3000 D W0 20 74.4 1.4 8n,s 83i2 83,4 .0 90,2
10000 O N B 1Y MR T el O A Y e T
12500 W00 20 40 <D 83,8 76,8 43,4 81,2 82,0 .0 84,0
16000 8 .0 0,0 39,4 89,6 73,2 77,0 70,8 2 79,4
20009~ KR S S o 1Ol T e AT D 0Tz
WVERALL $PL UNCORR L0 L0 L0 L0 99,8 102,2 130,0 106,0 104,86 .0 107,0
BYSARLLY: AR BN e e e | e TR UL I e L O S S T
PNOB £2°R W40 .8 .0 60,7 107,4 114.7 108,8 113,84 0 14,4

2000.
0, 0 =0, B_=10",



- R} LI ROV T ; = 4{ o .1
RIS RO i tf—-i- 1 2 “‘ioﬂ'l [ |~ J. 1 tales I‘ : ‘%’_ : o
w4 Ly : i I I B S e e ot
B ' i TR 3
e y - : ]
i [ ~] Ll .
; \/x TN :”/\ wb i
’ 1 §~ N i
R
[ SO <| i oo .i
gL ; 0
fdot 1J|||f- i Lot

‘z ' oéo 8y arpa b

o ;
Al
'FNd

.,.160 m _ILM 25%
a%no ceerq £ QEET ‘

4 P12 MIC 8
sf—r—-m T ; { i AN 1‘
e . R S -
i m - ] ,lr {.N! g i Bt 4
% '3,__ ] T 1 . !/L.L., ! - e 1 44 L -+ L i
L3t b ZERN ] : -I E \I»—» s
et
d ' ‘ll T ]
wpedoped 1 f
| ey _W~| )’—/\—J_
W AT T |'|Ill|l|||l||‘irlnjx
woo'z‘ms#o .sxsx.*»;x g

. eb_,lso 5 630, nsz zs
L%-?TRD acTAv BAND CENTER Fl

2 bl s

KO1SE DATA
TESY 384 = LIFY PAN TRANSPER? --! TUNNEL WALL CORRECTLIENS APBLIED. ATENCIE

SPL N U8 Ely LY
TESY 384 AN L DELTS 2 CORRECTED FOR REVERZEAAT 18NS HEORR 3
WICRBPHORED 1 2 3 ) 3 [ ’ ) 910 4
ANBLET T I BT S Y St VY S L TE N .0k My St By e+ 1 5
ASE DISTLFT)y @ 9B W0 00 48.4 2248 1908 4048 W t6ee
[N [} ] ] 0 a0 40 8 40 g [
P RETTUERTEY
i S e e e oo
o ’ o . . s o » » . s
2 ' O B WTEE RS AT, 1y ¥ . e
2 + 0 . W0 88,2 71, 7e8 60 » ¥ 24
3 . 20 a3 20 - 48,86 71, 4,0 60, r’# o 8
¥ v 0. g O ] 0 (OB ¥ 8
5 v o2 . W0 &7, (0 4,0 40, . . »
[1 * 20 o W0 204 (13 6:0 60y 13 . 3
i ¥ 4 0 DAY G LTy " O v
40 . ] B N0 e 12,0 40, » ’ *
428 1 i 18 W0 83, 404 89,4 40, 2 18 90,
Tt 0 07 0 e By 0 v 10 87
20 ’ ’ "9 W8 77,0 84, ’ . 4,
" : ¥ i) 20 82,8 08, ¥ * *
3y 0 ¥ 4 0 O e 0 0 o
- B o s W0 79,2 88, . . +
. . ) 20 78,2 84, i . 3
«! [} + » 1 g f] v 3
v . " W0 83, 9, 4+ W0 98,
S ' * » W0 88, ¢ . W0 97,
1 O ¥ v HaRig 0 v g v
; + ’ 1 W0 82,0 83, 5! ' +
1 . ) 20 91,8 97, v +9 100,
g 3 G o e 5 ¥ g
34 a s . W0 82,8 R4, o - »
400! N 3 ' 10 88,4 .93, o o 02
YU 0 0 3 O-BB4 O340 {0 V 1
4301 ’ ¢ . W0 80,2 B8, 1 . a3
850 : * ) +0 80,4 88, s : 1R
‘—?ﬂ 7 ¥ g WY ¥ i O I A
280 o » s W0 70,4 07, » . 14
rhn » 1 Iy 19 9.0 77, +0 43, * 4 9,4
s 4 ¥ 0 0 DL LI T (L L1 e ( XY TOEAT
BYERALY, :PL Wg“l 11 1] a6 o0 108,68 110,80 134:6 70,8 19, 10 434:8
', v 04 W W 0 * 0 DR1iQ 4 »
PHOD conn 1] o0 il o0 230,2 345.9 123.4 83,9 -; o0 321,38

(b) RPM = 3000.

Figure 4.~ Continued.

&



T

t
1 : T
S SRR R R T

—Y

-
T

&
2

.8

SN N
[
U
-
I
T

S

r +ork
fotd
R
R
: bkt

i bl
T
RN
Ve BAND [t

NEISE DATA -
TEST 386 = LIFY FAN TRANSPBAT waw TUNNEL WALL CARRECTIONS APPLIED, ATENCId

o)
TEST 386 RUN 3 DELTA 3 COARECTED F2R -REVERRERATIONS NCERR 3
MIGRUPHENE Y 3 2 3 4 L] 3 7. 10 11
ANGLELDEG)Y Te 0 ) 30 D LENTIVYT VI T W 3y
REF DISTIFT)H 00 .8 0,0 45,4 22,8 19,5 40,8 0 RERT I
eAin, 8 [] 9 0 ] ] [] 19 1 9 ]
FREQURERTEY

:i-’ ' B B I "'g ;a g;-: :g- ::; . ;:.
0 n3 864 . . 0 s N
20 i WO WO 87,8 TTEE TTE.6 51,0 g BT
23 9 ¥ . 8 70,4 76,8 83,4 50,0 80, +0 80,
31 0 » 3 10 69,8 75,8 78,8 50,0 B0, «0_ 80,
i Ty Y TEYE 7,8 TE S50, v U BU.2
50 W9 » » . 1,0 74,2 76,0 0 84, +8 80,
&3 - . W0 73,4 78,8 80,4 50,0 85, 9822
80 LY T L 4] W6 By o078, T Y8
100 54 > » 0 81,2 83,8 69, 2 90, 20 90,
123 «0 " . +0 82,8 86.6 914 W0 92, 20 92,
150 T v ¥ O BT 0 e DalLL U0,
200 8 v . W0 79,8 87, 4 49,0 92.0 0 868
2% 4 1 . 20 84,0 87, W8 51,0 92,4 W0 92,2
313 By 3 0T BN LYY a5
400 2 1 . W0 8,5 87, o8 30,0 93,0 9 92.2
540 a0 1] . 20 816 87, 12 49,0 93,8 0 92,4
L5234 S T DEED g VTS0 YT VR
600 o ’ +0 W0 BS.0 91,8 96,4 52,0 93,2 W9y,
1000 5l ' 2 20 88,0 93,4 100,8 51,0 97.8 W8 99,
1290 B ¥ T W v =1 100387 30 99y
1600 0 ' 0 .0 83,8 89,8 97,4 47,8 100,4 1897
29u0 ¥ + o0 O 95,2 9840 312.2 %7 0 0 104,
2500 O ) U Ve S I S 02, 0 T2
3130 04 v ] W0 BS.0 90,2 976 516 9840 9 9646
4000 W0 v +8 W0 92,8 98,0 105.2 61,2 104,4 W9 109,2
30068 bl b b T BEVE ILOIUNLE 382 g G
4300 3 » 0 a0 83,6 92,2.101,4 34,2 94, »9 500,
8000 .0 ' D oD 83,8 93,0 102.4 64,0 9 0 101
- - - = 4 . 4 DAL RO b2 «0 V0T
12500 "0 " 0 9 78,2 90,0 99.2 62,6 95, 97,8
16000 W0 . "0 0 74,4 83,6 94,0 58,6 81, D 94,8
20000 L] W W U BT TSNS ST, T B
BVERALL SPL  UNCERR WO L0 .00 131,8 134,68 123,6 79,6 112,60 118,3
g 0 0 ¥ g 3 G v 3 v v
PNDB C8RA il i1 L} 1D -134.1 119,7 129,3 82,5 126,2 v 126,3

(c) RPM = 3600.

Figure 4.~ Continued.
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Run 1, V_=0, a =0, 9 =0°, 8
fans 1 and 2.
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0 788 89,4 94,2 83,8 70,6
VTR BEET 85 TS SN

W0 119,4 121,8 24,8 122,2 116,0

Figure 6.-
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NIISE DATA
TEST 386 = LIFT FAN TRANSPERT wew TUNNEL WALL CORRECTIENS APPLIED, ATENCIB
LS

SPL TN U8 REC,
TEST 36 WN DELTA 6 CORRECTED .FBR REVERBERATIBNS HCERR 2
MICHOPUBNET 1 2 4 3 4 y 0 1
ANGLEYDEG) { N T T Ty I IR N AE T 0 500
Aef DIST(FTH 0 3 20 W0 47,0 24,3 2141 40,5 803 4 0
Galny 9 ] ] L) ) [ ) ] 1 ] 2
12,3 0 9 9 0 78,0 87,8 107,6 73,0 70, B4 o0
16 R ] 6.2 87,2 308.8 72,0 69 R
20 ) S A B L B L L L B L B ]
25 ) 0 0 V0 76,0 B3.8 105,2 74,2 67, 0 ]
31 +0 10 o8 20 77,2 85,8 104.8 73,0 49, :0. 1)
WD T 9.0 85T I0NT T8N T2y O
50 il ] o0 W0 77,8 86,0 102,0 80,2 77, o0 0
63 ) 18 a0 o 82.2 88,2 102,85 84,0 70, W8 20
ag TUOSUT T LUEE 0 “U 87,& 80, S M)
100 & 0 o »0 W0 92,6 1016 92,2 83, 0 .
12% +0 W0 20 20 o4 94,4 00,8 91,8 23, ) a
0 04 04 iy vE VRS IVaZ 70,8 85, 0 0
200 0 14 +0 0 6 92,2 98,8 90,2 84,6 0 .
250 o 28 o0 ) 4 93,5 99,2 9. 548 [ o
313 o G B4 38 TIEST I8 Ve, 30 o T
490 a0 +0 ] W0 88,8 93,2 98,0 92, 3. 0 »
590 48 0 20 20 69,0 94,4 97,0 91, 4 b} 2
— U TNTTTTAD . U I YLD 9ETE VI o T v
800 N o0 +0 03 4 99,2 101.2 93, 0 . .
1000 0 0 40 40 94.4 100.6 503,80 97, . B
1290 T 0 ST R0 YEETLON IO 9EY » s
1600 "0 54 a0 20 9244 99,8 100.0 94,0 88, »
2000 20 0 o0 W0 £02,4 109.0 2109,0 104,6 93, )
2900 T T T T I T U 10801025899, T
5150 o0 14 8 W0 92,8 99,0 100,8 94,8 83, .
4508 1] +8 o0 W0 99,2 $105.4 108,08 102,8 97,
50090 iy S T 0 RRTEITHTTITL Y VAT O =
6300 0 ] N V0 92,2 10044 103.4 96, B s
8000 28 o0 o o0 89,6 100,2 $03,4 94, 5 ¥
) 3 04 YT YR Y Ty 04
12500 «0 0 0 )0 84,4 96,8 100,2 93, 4,8 )0
16000 W0 40 20 .0 78,4 89,8 94,0 84,2 Ti.é 0
20090~ LAY Y K A £ 73 - TT MR LT LV L Y 04
OVERALL SPL UNCERA W0 50 o0 o0 119:2 12246 32414 12200 11704 5«0
t —FT T v v v v g 0l
] CorR 30 w0 o8 o0 12042 1280 130.6 3124,3°118.2 40 .0
+87.
n
Continued.
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NZISE DATA
TEST 386 ~ LIFT FaN TAANSPORT =wm TUNWEL WALL CBRRECTISNS SPPLIED, ATENCTR
SPLT

T 17 09 RECY U d
TEST 386 R 2 DELTA 7 C2RRECTED FOR REVEVRERATIINS WCZRR 2
MICROPHENEL i 2 3 4 & 7 5 9 10 11
ANGLE(DEG) o7 W0 0 O 7.9 15,5 A7V VT HE T 0
REF ‘DIST(FT) 1B B | 0 47.0 24,3 21,1 40,% 80,3 M
GATY, ] ] 9 1] : ] o ) [ 0 1
SANERTET T e e e -
12:5 0 9 ) W0 77,2 8646 11642 73,0 70,0 5 8
16 I T Y Y T 2 73,2 69,0 8 .0
20 o o R 76,2 §ATTITE.E TL.A AT 5y ol
25 @ D W0 .0 77.0 84,0 1748 75,4 g2.4 .0 L0
31 TO e0 .0 .0 1A,F BB,0 L0E.2 78,3 .2 W0 2
— 0 VT +0 54 AL IERLD) v ST
Se 0 an .8 W) 77,8 E5,2 103,2 808 7 O
00 W8 .0 .0 BO,0 87,4 192,86 22,8 ]
R4 ) T ORACA EYA ITI.2 EBLAUBDL T f
] 0 LA L0 7.8 92,6 171.6 91,4 B4 0
L6 a0 aD_ .0 88.A 4,6 1%2.8 90,0 R4, .0 .0
—r K g T T
] 3 3
N a
B »
.0
.0
N
.t

T
o0 o0 5 0 92,h 99,41 93,
K N At o 107.0 48P.6 1°9.2 103.2 98.4 W0
i

3306 99.2 1° .8 946 R4 .0

29,6 1°4.8 1°9.6 .6
9%.9 171,48 177.6 o
< 1"%.4 B
3 1r1.2 a0
=T T -0 r
& 2 110.4 o8 o
7! 94.2 o B
786 FELE BTOOT TETE BT o v
BVERILL SPL  UXCRA d L0 d10,a 123,0 125.4 121,% 119,10 .0 .0
- ST A IS IR O IOy o -l
Lei s £ N 51 121.2 129.4 13100 127,0 417.4 i3 n

_ [o]
(g) B, = +12°.

Figure 6.~ Concluded.
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TEST 386 LIFT FAN YRANSPGRV pd W’"‘EI. ﬂALL CIRRECHG"S APPLIED, ATENCIE
I w
TEST Sus RUN B DELTA 1 cnwnscrEn fwn NEVERHERATI!NS WCBRR 2
HICROPHENE | EY 2 3 4 s 6 7 ] w1
ANGLECDEGTT WOTN0 LT 0 Y I IRY T 6E .0 6
REF DIST(FT)4 0 0 04700 2403 21,1 40,5 80,3 .0 V0
ALy ] 1] ] [] 0 ] [ 0 ] [] ]
12,5 [ I W00 79,2 88,2 97,6 75,0 70,0 .0 B
18 0 L0 .0 97:2 72,8 89,0 .0 0
20 4 K1 VBT TR, A ERLY 0 54
25 0 [ ] 95,2 75,6 70,4 .0 .9
31 T I | 96,0 74,4 ea.a R )
+0 O ml G g T
59 W0 L0 $3.0 7404 &706 o0
&3 LT R 91,8 7716 e 0 10
0 WEORT T UYL BULD 7SS 0 L
100 RN 94:0 87,4 79,0 .0 .0
125 T N 94,2 88,0 83,4 5,0
I B o a5 BT, T BE.7 U 3
200 W0 a0 0 93,4 88,4 84,0 0,0
250 R T | 96,6 0.4 85,0 .0 0
313 D2 A v vE eI D
Ag0 L T S} 97:4 91,4 83,4 0 .0
300 B W0 8,0 88,4 93 2 95, 2 90,8 840 .0 .0
e B s e N T YIS RS T i
800 +0 o 0 5 92 u n 160, H 75 0 88,4 o .0
1000 W8 a0 .0 .0 94,0 $9:2 02,8 ve,a 20,6 40,0
1250 I M o TV‘ "'?f.'ﬂ“ ¥ Ty W0 i
1600 LI BN} 97,0 a.u 2.2 a7.8 @ o
2000 S ) .o 102 2 106, o 110,2 10:,4 98,6 .0 0
- TR e e v v + )
3180 P I N 10 T92,4 986 100.0 95,0 884 10 0
4300 0 a8 0 .8 vo.o 192,8 107.2 100,8 54,8 .0 g
000 A SR S 990" CL a1 S S
s300 N 0 L0 L0 vn.a 98,0 1 9%.2 87,8 0 .0
8000 D WD 40 L0 89.0 97,6 1:: 9 93,4 83,2 0 .0
~ 19000 G S 5 - 32 T A< 1T -1 L7 e el ae
12880 ] 40 49 10 84,0 93,2 99,4 91,2 81,3 .0 o
18000 L T6.0 8842 52,2 81,4 69,6 0 .0
-20000- E1 A S 'r IS B0 TIE T G0 .0
BVERALL SPL  UNG3RR 20 00 a0 40 119.6 12148 1236 92002 118.4 W0 0
g g g v g U 85330 g g -
PNDE cFRR 0 a0 W0 B 12146 12648 130.3 124,3 187,30 .

]

10.5 m/sec

( a) v,

Figure 7.- Run 8, o = 00, Y = 00 o, = 00, B = 00, § = 900,

fans 1 and 2, RPM = 3600
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Figure 7.-

NBISE DATA
TEST 336 « LIFT FAK YRANSPORY wme TUNNEL WALL CBRRECTIENS APPLIED,

ATENCTE
O
TEST 386 RUN 8 DEI.TA u COARECTED FOR REVERAERATIONS Ncllk n
MICRBPHENE § 4 ) [) 7 8 1t
ARGLE(DEGIT vV IU « ORGSR LTI SC AN I BT B ) -ﬂ
REF BIST(FT)1 0 10 9 +0 47,0 24,3 21,1 40,5 80,3 B 0
GAIN, [ (] [] (] ) ] ) ] ] 2 (]
FREGIRERTES - -
12,8 W 94,8 9640 97.4 70,8 76,0 0 "
16 W0 95,8 96,2 98,2 72,0 69,0 .0 .0
2 S HELT 9T VL6 TEL I U K
28 ;0 90,8 92,2 91,4 75,0 68,0 0 0
31 20 88,6 92,8 u.s 73,8 69,6 .0 .0
4T v v 90, 0 L
50 ‘0 Bele sois @20 700 &7.0 .8 .0
83 20, 86,2 90,2 83,5 77,4 70,2 .0 .0
80 e m "!T'! Ti"l" 'ﬂ'T YOG
100 0 88,2 91,4 92,4 86,2 80,0 .0 .0
125 <8 87.8 91,6 94,6 87,2 Bi,4 a0 D
v I 0 0 v . v .
200 W0 87,0 92,4 93,8 89.2 84,0 ]
250 ) nl 0
313 - 0 B
400 N S ]
%00 . S Y]
v > G4 i .
800 W0 94,2 98,8 10 W0 .0
1000 ] [] A .0
1290 .n 91 t W;! 10,8 vr.l ITA 0 D
1600 8,0 98,8 92,4 87,2 .0 0
2000 .v :.02.4 uc.e 1nv.u 1070 9718 1] .0
2500 whT S S
3180 10 “92l4 978 10012 93.8 8.0 ] W0
4000 20 98,0 103,0 105,8 102,4 96,2 0 .0
5008 W v2.z B3 IL.E VG BEE U T
6300 W0 91,0 100,2 13,6 94,6 87,4 ] ]
8000 10 89.4 1008 1026 92,8 83.2 W0 a0
10000 0BT v OB O AT e TS0
12500 J0 82,6 93,4 99.4 93,2 80,8 ] 0
16000 W0 82,2 91,0 91.4 82,0 9,8 W0 .0
20000 S0 7906 67.% RIS Y6, N6 0 0
BYERALL SPL  UNGERR ,0°419,2 120,6 13,0 123,80 117,00 0
v ¥ O v LT3 v ' 70 -
#nDa caRrR )9 121,2 126,9 128,8 124,35 117, 0 .0

13.7 m/sec

Continued.
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TEST 386 = LIFY FAN TRANSPRRT amw TU""‘EL HAL\, C'ﬁ“ECYWNS APPLIED, AYENCI®
SPL Y02 ATCREE,

TEST 386 RUN B DELTA 23 cnuecf!n fza asvsneeunms ncm 2
HICHDPRSNES 1 H 3 4 9 i
ANGLE{DER)T 0 AN B 7 v 55 T nr ne Lo B
REF DISTIFTN 08 D D 70 23 and 408 80,3 0 L8
GAlH, ] [] [ [] L] [] 9 ]
FREGURERTZY
12.3 0 W0 40 A3.8 80,0 7946 73,0 70,6 oD
16 . . . 20 84,6 81,6 80,2 72,0 73,4
20 i b VO VU3 82,2 82,0 TS EED B
23 B . . 0 83,6 81,2 A%.8 738 67.0 .
3. . . . b0 82,8 €0,8 80,0 73,6 68,8
- =t v v v v IV 0 0 v g
3 ' , ' ' 1.0 77,8 78.4 71,4 67,4 N
6 ' . W0 82,8 82,4 62,0 77,8 71.0 ..
4 S0 W0 BN CEAE B0 BELT 7AE N0
10 f B . W0 860 39.0 53,6 87,4 80.6 .
12! . s . 20 87,0 93,8 94,2 85,6 83,0
EL O v [ 04 0 V34 T30 T8, & N2 ’
2 . ' W a0 97,6 93,8 94,6 90,4 85.0
2 . » 0 oD 95,0 9446 B4 91,5 86.4 .0
3y VT W T SIMZ VST VTN YT BT U T
4 . . . 0 90,0 96,2 98,8 2.4 866 o ]
£l . 5 . 0 89,0 94,2 96,6 92,2 85,2 ]
33 - - = T % D .. 0 Fi.8 V7% YEVE VY5 8EW 0 o0
80 . . . 20 93,2 98.4.101,2 95,6 89,4 . 0
109 B . . 20 93,8 9946 103.0 $7,0 90,6 o0
T2 2 A S A it 1 VEITE VEE VOGS 0 N
60 ' o . W0 90,8 97,2 99,4 92,6 07.2 o
| 10 . . . 20 102,86 108,0 114,6 04,8 100,8 0
- $4 ) 0 O AT UTITETR TIL O IUS, Ve T T 0
4 . I3 . W0 92,6 97,2 103.4 94,9 39,2 . W0
401 . » . W0 98,6 103,3 108,8 105.2 98,4 o ]
2000~ TUOR T U 99 LY 9806 YO U LT
300 o ) . W0 91,2 98.2 102.6 96,0 68,2 0
600 . . ' 0 89,4 98,4 103.0 93.6 83,6 0
VTV 0 v 0 v BEE VB2 1UIsZ 9140 B0 0 v U
{2308 ¥ ' ' 0 02,8 93,2 58,6 90,4 81,3 N
18800 " : . W0 7840 86.0 9148 81,2 6944 o o0
2 3 2 Y AR Al £ ¥t | P T a4 e 4 P
GYERALL SPL  UNGBRR 20 00 10 D 13948 123+6 32650 122,4 119,010 40
! EALL ST S g 0 G T v O
PNDE CRR 0 8 a0 o0 1213 12649 13208 1253 138,90 o0

(e) V_= 20.5 m/sec

Figure 7.— Continued.
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TEST 386 » LIFY FaN TRAMSPGR' i YU’”‘EL WALL CORRECTIENS 4PPLIED, ATENCID
I -

TTov
TEST 86 LU ) OELTA 3 canscrn 5 nsvsueumvs NCORR 2
MICREPHONE 3 3 ¢ 10 a1

= Z = % ANGLE{DEG) 1 .o .ﬂ W0 .o 1.9 15.5 :7 9 7.2 4,6 1 +0

= REF DISTLFTH W0 W0 L0 ,0 47,0 24,3 21.1 40,5 80,3 00
AL, -~ & & & o 0 9 0 __0© Ll L]
12,5 0 W0 W0 L0 78,2 82,0 81.6 74,2 72,4 0 0
16 O L0 L8 L0 88,2 85,4 92,0 73,0 69,0 L0 .0
20 ] 10 ] W0 83.6 87,6 86,8 84,4 80D 0 0
25 W0 L0 L0 80,4 86,0 eL,0 75,4 8,6 00
31 W0 40 .0 .0 8i,4 8,8 84,2 T7.4 732 .0 .0
& - g B v v v v 3 B v B
50 W W10 0 8.6 R2.8 At.8 74i2 72.8 0 0
83 W0 L0 LB (B 81,2 85,6 85,4 79,8 74,2 ]
1 i3 W0 Nl 20 BE2T TAATSE,BTOEELDOTILY A i
100 W0 a0 L0 0 88,2 92,4 97,2 91,2 84,2 it 0
125 W00 i8 .0 9816 9415 57.0 9.0 8.0 .0 .0
T - U U 04 WO BB AT 9T 7710 VI, TBEW 3 B4
200 B a8 U0 G 88,8 94,2 92,0 86,0 ] '
250 W 40,8 .0 52,8 95,8 Ana.a 93,2 83,2 .8 )0
319 ] 0 W in 9iim g um.E 93 BE.E B
460 .0 0 .0 .0 90,8 96,8 100,0 93,8 B5%.4 a0
500 W0 a0 L0 J0 90,2 95,0 97,8 93.0 85,6 .0 .0
TR T a0 Ty 0 v v B ] O v o
800 W0 V0 3 20 94,4 99,2 302.6 97,0 9040 - )
1800 \0 W0 8,0 94,8 99,8 104,0 97,6 91,0 00
1250 0 @ W@ L0 9F.B 98,4 101.8 95,0 90,3 W00
1600 0 9 L0 L0 91,4 97,0 99,6 93,2 88,2 .0 0
2000 S0 a0 .0 .9 102,4 110,2 111.4 105.2 no.; )
2500 O AR Y B T UL O O e L ol ol
3150 1N S S "0 93,8 97.8 101.6 85,8 90,0 .0 0
4000 NI TN 10 100,0 103,8 111,4 snz.e 97,8 9 a2
5000 [ TN N (0 94,8 100,0 10%,8 98,2 90,8 0 O
5300 BJ "0 ] 8 93,0 99,2 103,8 n.e 89,2 0 0
8000 W0 a8 40 40 91,0 98,8 103.8 94,8 84,2 0 .
— =0 S W AR VLTINS V2, A0 o T
12500 1 S S 0 83,8 93.0 93,4 89,6 80,2 .0 .0
15000 B0 W0 0,0 77,8 84,4 91,8 81,4 69,2 .0 .0
20900~ il 0 "0 0 75,0 ®1,0 8BS TS0 70.0 W o0
QVERALL SPL  UNCIRR W8 L8 .8 ,0°420,2 123,46 126,80 172,4 138,80 L0 .0
T g g g v g 5 v G v o
PHD3 €38R NN N | 0 122,4 128,6 132,2 125,14 118,90 .6
s

(d) V_ = 28.5 m/sec

Figure 7.~ Continued.
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TEST 386 - LIFT FAN TRANSPBRY w=» TUNNEL WALl CORRECTIBNS APPLIED, ATENCIZ
i T

T T _UF WEC, (DT WIURUEAN
TEST 306 RN 8 DELTA 39 CORRECTED F2R REVERSERATIENS WCARR 2
NICHBPHENEL 1 2 3 4 5 s 1 8 910 1
ANGLECDESTT Bd R A B CH it 3 B Sl S SN |
REF DISTIETIE R 47,0 248 20.0 40,5
GAlve T & [ [] o e .
FREJUBERTZEY
12,5 W 9%5.4 §4.8 91.D
18 . 95,0 94,6 89,8
20 o iy i
2% 7.0
31
—
59
&3
il
100
128
18T
200
250
315
480
590
- 530 TS ITT T
200 092 1554
1000 0 9848 Af.0
12907 g AT AT Y
1800 W0 93,4 59,0 101,6 95,0
2000 o0 105,2 111.8 113,2 105,4
2900 TS 198 1IZet TUNS
3130 D982 99,2 483.4 9T.8
4000 o0 501,04 1048 209.4 104.4
6300 JB 94,2 100.4 126.0 98,4
8090 40 92.0 1%0.0 104,6 98,8
TO00T TU YR 9T S LT E VS, -
128¢0 W0 38,0 93.4 958 92,4
16900 £ 77,4 8642 $2.0 81.8
29900 U TET B BEA T5F
BVERALL SPL  UNCORR W6 .0 10 12148 124,4 12606 123,0 419,80 a0
pHDB CoRR W0 aD oD oD 3280 92948 13248 126.3 1198 0 R

(e) V, = 4l.4 n/sec

Figure 7.~ Concluded.
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12, 00 200 400 m 1H usx B3N ¥
- 1 63 125, 250 500 —op
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NZISE DaTa

TEST 366  LIFY Fan TRANSPRRT TUNNEL WALL CORRECT{ONS APPLIED,
SPL 1N Db AEl 002 MICRABAR
JEST 3¥e RUN 9 DELTA 20 cvnnecven Fen Nevsnsemvms
MICHBPHINEL 1 2 & 9 10 13
ANGLECDEG) B N T R ] ,n 7.9 15,8 17.9 H 2z 4.8 \0 .5
REF DIST(FTI3 W0 S0 D 20 4740 24,3 2141 4005 80.3 19 .0
GAln, 0 3 ] o [ 3 o [] ]
TREUCHERTE)
12,5 0 0 L0 74,0 83,8 A8, 74,4 70,6 R .0
18 o P I L0 7508 84,8 83,8 75.4 70,8 Y N
20 0 0 & .0 77,2 85,0 94,8 77,4 70,8 NN
25 W0 a0 0 .0 77,6 Ba.4 BaD T84 73,2 P
s1 0 Ll - 0 78,0 B5.6 85.6 78,6 73,4 .0 b
a0 W0 0 ot 0 75,8 B4.0 B4s4 77,8 T3, N
»0 K. 9 L0 75,2 83,4 83,4 77,2 74,0 -
83 oD i 794 BB BR.2 B24B 76,7 0 ¢
[ \€ W0 il )8 . 2. . . .0 .
100 B o il B 0 .
125 .5 .e 5 2 N .
180 ‘0 i 3 B o0 3
200 N 0 it} 0 N !
250 LD I .2 8 .
315 K4 0 i€ ) S0 e
400 .9 .0 I el "0 o
509 .0 0 2 0 N ‘
A30 of i 5 i) .0 8
v .0 0 - N 0 .
1098 0 i v i .0
1250 K3 9 B . .0 «
1s00 - '8 '3 6 0 :
2002 . 2 .t R 0
2510 £ 0 : . -0 I
3197 R 0 .- - c o
e s 10 33 . .9 ot
410 .t \0 - o .0
6307 it »9 3 N .9 .
267 N N - W e ’
oo L 5 o7 ] :
12999 . ] T
18000 W6 k3 o
23060 € " 3 0
SVERSLL SPL pxIakk . N 12,4 12402 122.2 124,9 §29, .0
WEAALE SPL coEe Ry 12 © i%e.5 16,5 12,3 113,916, 6
ade L . 8 122,06 136.1 143.9 127.3 1234 o
0 fe] o
B =0,68 =90

140 RUN 8 PT 28 MIC 6
o 8
iy
f 120 8
o
Eai
]
o 8
t e
o
o
E "
” |II.|llllllllllIlllllllllll
P %5 o 290 0 aoo 16K 3I5K 63% 125k Q3
F % 3 50 L U
‘ 0 w0 1180 315 510 |25x 25K 5K 10K 206 2
oc'fAva BAND CENTER FREQUENCY, Hz
140 - RuN .9 __.PT2OA MICTD AN a PT 28 MIC 8.
. -]
, R
%‘ 120 | 4+ .
82
Elw :
o =
éa
o BF
= .
kel
' T e i T
wlllllllll!llllllllll!llllilllllllﬁl _’:——t'._lvlil_{ll.llllkllllll|||_|||A||||,.||...,
125 2 50 100 200 400 800 "821( 5.151& '“3; 12,?:1‘ - 42!} B o e 3-!5& G.s:K rzﬁ(‘ ng'i
% 31 83 125 250 500 K - e 18 . :
20 40 80 160 315 630 126K 25K 5K 10K, 20K 35 830 LZK 25K 5K (0K 20K b
ONE-THIRD OCTAVE BAND CENTER FREQUENCY, HZ IQCTAVE BAND CENTER FREQUENCY, Hz
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|z.5m z:s31 so“ wom zog50 403 aoo 1.0:&3.@‘« p.ue u.n [+ iﬁwia N m;mmm ne%ss% esg wz: gg
- S, A e A - : IR
W4 80 180 35 630 |z§n 25K m w9 W lg 5 630 25K 25K 5K 10K 20K 2
ONE-THIRD OCTAVE BAND CENTER m‘t cr{. Y, Hi . L 5 4 TONE-THIRD!OCTAVE BAND CENTER FREQUENCY, H2
ORI SR NV SR ! [ ——" pro—_—
140 }- L

AUN 10 Pt 28 MIC 8

=
=3

r

dg re 200 pi
= 8

60
40 Lokt bedocdediclobodit ot ddddock i B e TRTTRC O O FONTOW O 100 O U0 N G AN O T T S T U0 W O O S SO O SO A0 S I
15 & 50 100 200 400 m MI B - B R o 185 % 60 100 200 400 900 16K LI5K 83K sk QI
1 31 83 (26, 20 500 HKi- e et LR A WMWK K OF
20 4 8 180 35 330 _Agf - IBK K Y -
5 R b a 55 820 |z k25K 5K 10k 2K 2
X j ; '
ONE-THIRD OCTAVE BAND lCEN bbbl b ! ON({ +OCTAVE BAND CENTER FREQUENCY, Hz
g - i H by Lk [ SRR A, J ROV
NALSE DATA
YEST 308 o LIFT Fan ThaNsPOT I:r'-‘zs v aaoh JUEL wiLL cansEctisuE APL1eD,
\ CorErgws w10 omtags o CERRECTED nﬁ isvn:mn ~eo
. . “ UPMONE |
140 1~ AUN 1 PT 28 MIC Q. i ANGLR (DE 1L T I L A S I IR I
sex I Wl oa lnoedp ads nlioeltowly o
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400 W W0 730 L0 26,2 848 97,6 0 .0 .0 75,6
500. W8 W0 4.8 5 83,2 Bl.z 7000 40 W0 40 7840
R 0 B . T T - B -
£00 P8 Me L0 9zie 948 M.b 1 S B I T
1090 WD W0 348 D 96,2 94,2 A9 | o 28,2
1249 W0 W0 82,0 .0 9.7 v?.n as.s W B 4D A3
1600 WO 40 78,4 0 91,0 91,0 838 L0 0 .0 81,8
2000 +0 W8 34,2 W0 97,4 98,2 92,4 20 o0 0 89,8
il 0 TRTY 04 TS A0 0 ST a0 O
3150 W0 WD BOE .0 882 9040 84,8 .0 LD oD B&4
4000 W0 a0 85,6 L0 94,3 95,8 89,2 .0 0 0 89.2
2068 W a0 78,8 T B6.t AA.0 BT T .0 40 828
6300 W8 WD 788 0 87,2 89,4 R38 0 0 25,4
8000 133 W0 78 0 89, 91,2 4.0 o W9 W0 85,2
0008 - = S S 1) B B T e A et Sl 30—
12508 o W70 0 1.2 52.6 7516 i 0 768
16000 o8 8 71,0 20 73.0 +0 i 2.0
20000 W WD M8 71 ° 77 H 70 5y 0 72,8
BYEHALL SPL  UNCZRR o0 W0 105,80 o0 112,2 112,4 105,46 il B W0 107,6
YERALL 390 ——feRR- B i e e e e e £
Faig cens 0 B 10706 .0 116,9 117.7 3135 6 .0 9 1110

3000.

Continued.



UM 27 —_PT 3 _ MIC 3.

- +- -i et i g

mf‘”‘a’go

l‘livlllllllill('Jl:>l Fy

8o 16K SISK 3K 1254(
w2 o

éfz
k:

35, @30 1.26% 25K 5 'IN(‘ ZO_K
VE

2\ BAND CENTER FREQ Nclﬁr.

A

|i:i|l.|||.||l|

iAo

'4001 80 18K 345K 63K 5k 9T

2% e 5 0 :’m hex  BE

i mo ;ssp 1zsu 25K 5K ok, 2k /@

L

AV BAND CENTER FRFQLEN +HZ
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(¢) RPM =

Figure 9.-

1

" dB re 200 picobar

T "SOUND FRESSURE LEVEL

140 + RUN 27 PT 3 HiC 7
20+
| a
00 e
8
80 !
Tt
ol s T i i L
125 25 50 100 200 400 800 16K 305K ]65'4 1258

33
B, 3 63 85 (250 S0 1K 2K 4k & ik B
oo @ 160 35 630 125K 25K EE ok, 20k 2

ONE-THIRD GCTAVE BAND CENTER FREGUENGY, Hz

N2ISE 0.
TEST 386 LIFT FAN VHA(ISPWT e NHEL MLL caRRECHMs APPLIED, ATENCIE

TR
TESY S84 RUN 27 DELTA 8 CZQRF"1E') r?n REV‘?"ER!TM]JS HCARR 3
MICHOPHZNE L 1 2 3 ) 5 LISt 11
ANGLE(UEGYE 0 0 3.8 ] zs.a 24,4 12,3 .0 2 Q11,2
REF DISTIFY) B 19 5909 0 20,1 21,1 42,0 a0 0 W0 46,2
GAlNy 0 ] 38 ¢ 10 1 3 i 9 10
FHED(RERTEY - - R I -
1e,3 o0 W0 71,0 W0 77,8 770 82,4 '0 W0 0 76,2
16 N W 7040 V6 77,4 7744 0 0 o 72,0
20 0 W0 69,0 W0 75,0 75,0 76,0 .0 o0 076
25 o0 W0 63,0 M 73,8 75,0 72.8 .0 o0 70,0
31 Al W0 T4 o0 78,4 80,2 74,6 o0 I 10 71,4
0 TSTT R0 TERE NYOTER ILE 7T E TTONT ST 0
59 .0 W0 72,4 W0 77,8 7848 4.8 .0 o 0 74,8
83 W0 72,6 W0 80,8 A5.4 7.2 .9 a0 0 78,6
80 2 W0 75,2 W0 B3.6 BS,2 TR.2 ) o W0 79,4
100 ] Q7602 W0 85,2 R7.6 7R.B 0 0 W0 77,4
2% -V 0 Bl.4 0 87,2 Re,2 82,8 .0 +0 +0 80,2
186 SO EUCINE RS RN TG N 0T NI
20t o0 0 76,6 W0 82,4 B30 73.8 B a0 0 77,8
250 .0 W0 81,2 WD B9E 89,8 82,8 . o0 «0 83.0
31% 0 W0 78,4 W0 86,0 85,4 78.4 .8 o0 0 78,8
aug o0 0 77,4 W0 88,0 B9 B1.2 40 <0 20 80.2
500 0 N 77,8 20 86,2 %64 P14 L0 .0 W0 78,8
+30- S STUELY DER T T STTST U ARG
800 K 0 e 20 95,0 95,4 R7.46 .0 .0 20 87,4
1000 W0 o0 BB.4 o5 9744 984 9,0 0 ¥0 0 90.6
1230 0 0 88,0 20 97,8 97,8 92.4 o0 +0 0 90,2
1600 +0 W0 82,3 W0 96,0 93,8 37,8 0 o0 40 88,0
2080 Wl 20 89,2 0 99,8 39,6 93,6 20 o0 20 95,4
2 =T I e v 4 M s a1
3150 .6 0 85,2 W0 93,7 94,0 B9,2 W0 +0 +0 83,0
4000 .0 W0 91,8 W0 10140 10046 95,8 B o 0 94,8
4000 W0 0 88,2 97,8 968 91,0 B g 20 90,6
300 .0 0 84,2 W0 92,8 94,8 99,2 0 <0 20 8840
2000 0 W0 82,4 D 93,4 94,8 87,4 8 .0 86,8
33434 =t S 0 O NS LI CEVET S 0 v
12500 Ny 0 71,0 W0 83,6 86,2 78,2 B a0 0 80,0
16000 10 0 710 +0 77,0 80,2 738 B 50 o 740
2upon o 0 71,0 W0 77,0 77.0 73,0 0 i 0 72,0
BVERALL SPL  UNCORR +0 40 §111.4 0 115 l 116 4 113 6 0 W 0 114.4
BYERALL 9L TERR S ety 0¥ =
anps [EL13 o KR LEN T 12204 172,8 11508 W V9 )0 11803

3600.

Continued.
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Figure 9.-

- N
e Lo by L B ;
1 TR -

-- R P TR e T R e S

4 - I . 8 i i
L S o = pee S A TS NNt Y R

1 ST | !
4o |II‘|iillll’ilsI||{1|xlxll-l|
s () @ 0o, 20 a0l 8ho 4“'3ﬁxﬁ5 s 23

-+ Tl 4Tt 1#& 2 Terhe g ek g
SRR R im N ,314640‘*12%* 25K 5K ok, 20K

" ONE-THIRD QCAVE BAND: CEMTEOTF Pl

|

i

k.

|

{ONE-THIRD, ocTav

- - RUN 27 PT U MIC 7
-]
4
J||,|||‘|||||l|||||1||||||||||1||||;
5 2% 0 00 20 400 80 16k 315K 63k 25k 93
18 3 83 125 250 500 1K 2K 4K L1
2 40 8 160 35 630 L25K 25K 5K 0K 20K P

WE BAND CENTER FREQUENCY Hz

SE DATA
TESY 386 » LIFT FAN TRANSPERT --1 TL’WEL IIALL CARRECTIONS APPLIED, ATENCIH

SPLIN
TEST 386 RUM 27 DELTA 4 canns:veﬁ von REVE"E'A'HNS WCRRR 3
MICRBPRUNE ¢ S 2 3 5 [ 7 [ 9 10 aa
ANGLETDERTT BT mE —.n’ TEEIOE ALY T 0T 0 T
REF DIST(FT)( 0 .0 89,0 .0 20,1 21,1 42, o 0 N 2 46,2
GAINy ° [ I U 1 (] ] 1
WEUTHERTZY
12, 0 40 7840 W0 81,6 782 8350 0 N 0 78,0
16 20 2@ 78,0 40 79,4 79.8 82.4 L0 .0 0 73,8
20 ST TR e . ¢ . TR E G
25 W W0 89,4 .0 BA.Q 78.6 7.4 0 N3 0o
31 P Y £ Y W0 B1.8 82,4 78,8 .0 20 274,
i W a0 BV U B0 A BLE Tt .0 DD ERAD
50 ] 187302 .0 80.6 81,0 744 0 0 ' 78,2
€3 K] b0 75,2 L0 B4D 87,0 8n2 0 0 20 80,0
LLa - 5 WU BA,Z 87,0 B I B .
100 ] 07908 0 88,4 91,2 82,2 0 0 W0 30,0
125 0 20 81,2 .0 90.6 90,8 848 0 W0 a0 BL.d
04 DRS00 WU BEL.2TURE, L) 3 0 " .U
200 ] 0 79,8 0 846 BE,8 B1.4 L0 0 W0 8044
%% 20 0 83,2 50 9.4 91,6 A4.8 o0 o0 W0 84,8
313 U SUTTEET T 8BRS LSS A e 0
450 0 8 19,2 0 89,4 91,8 R40 0,0 W0 82,8
s00 WO a0 79,4 40 B9.4 FO.0 832 L0 0 .0 85,2
oIT W0 BT LR YISy s O LT
800 0 10 864 o 95,2 95,4 B8 D o 0 88,2
1900 W8 .0 89,6 8 90,2 1004 94,2 0 .0 .0 95,2
1280 ST 0N YT 9 Ve T 0 D 9240
1800 S0 ,0 87,2 00 99,0 97,2 91,8 0,0 W0 89,2
2000 W0 0 89,4 40 98,6 980 9%ed LB .0 10 92,4
2300 U9 TR IV I I Uy
3150 0 10 83, M0 98,8 98.4 92:2 L0 ) W0 606
4000 O .0 89,0 .n vv.u 97,4 92.0 W0 .8 0 9g,2
3000 G e ST 53 i T
8300 0 10 86,6 .n 96,8 95.6 91,8 .0 0 W0 90,0
8090 0 10 83,3 20 98,6 97.8 91.6 ot 20 0 896
13008 L B T S L T R T 'y e 5%,
12500 N 8 72,4 0 86,6 9546 BDE L0 .0 W0 812
16000 o0 W0 74,0 .D 79'6 43,4 73,0 +0 o8 W0 75,8
20009~ P+ ¥ 5 BETTIRT T T WO T
BVERALL SPL  uNGOAR o0 20 f14,0 W0 218,4 119,86 115,8 20 of 0 115,0
e 0 g v g g v 2l g
PNDB LU 0 10 236,7 10 26,3 127,1 1209 0,90 «0 118.5

4000.

Concluded.
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_}A
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!

2l
Illllllllllllvll||:|
|

o L1 l ! 1 1 1 L.d
eSS %5 100 800 m 315K :ssn T
T T s Mot % M e ek B
R L YA ¥ ;m{ 5‘ ;510' 125K '25( sj(_ (0K, 2%
HE ]

OCTAV GAND CENTER FREQLFNQY. HZ

(a) v, =10

o
0,0

3600.

Run 27, o o’ Y =
Fans 3 and 4, RPM =

Figure 10.-

4

¢
TS P RUYN 27 {n 15 HIC 3
4 Lt
; o . B , - T
‘ a8
it 1
NEEi it l
YN i
,
N
4t
-4
44
’ by
v 4 =4 *
Iq.ﬁj !
K
140 |- RUN 27 PT 15 MIC &
LT 5]
120 |
S
S8
o
2100
a3,
g
80 -
B
0
ke
B 6or
-
|_ 40 1:||lia||.|..-.nu:.nunnxl:lxd.»z::
125 & 50 100 260 400 300 16K 35K ‘65& ﬂbﬁ 22
i LA t%ﬁ 2 ek a6k G
. 2 180 35 6§30 IZSK 2.5k 5K IOKL 208 &
| ‘ONé THlﬁD ocj[Avx-: BAND CENTER FREQUENCY. Hz
- TJESY 386 - LIFT FAN TRANSPBRT --c FUNNEL H‘LL CRRRECTIENS APPLIED, ATENCIE
| T 386 RUN 27 DELTA 13 Cl“uEC"ED rﬂﬂ IEVEQQER‘Y]I’JS WCARR 4
nlcumlue: A 2 3 10 a1
AMGLE(DEGI Y e Cwode wowmwomw w Sr S Y Ha
REF BIST(FT) 105,4 0 60,7 9 23,9 2%5.1 W0 40 )] 0 43,9
_ _GAIN, 0 0 d0_9 o “Ta ‘s o ‘o "o Tie
12,3 2.2 o0 82,2 ) 91.8 ip0,.2 0 W 0 o0 73,
18 73, 20 81,2 W0 90,4 101,4 20 a0 20 O 77,
] T2 PE CWESE TG T e e 0T
25 69,8 0 26,0 0 1,8 99.6 o0 «0 3 0 74,
31 2.6 o8 79,8 0 6e 9944 0 0 20 0 77,
e A T T T B TR T ST
1 50 0.8 72,8 a0 306 9840 +0 0 0 W 78,4
63 71,8 0 79,4 W0 5,4 94,6 29 o0 20 o 82,0
50 WA W e wE W W -
100 752 0 804 10 886 940 .0 10 .G 0 84
) 123 704 0 822 10 96.0 92,8 .6 .0 i .0 878
181 E 134 . ¥ » ¥ " 3 " LA —
20 7848 1 30.4 +0 83,2 88,2 o0 0 3] W 3.0
25 80,8 .0 8316 .0 90,6 92,8 .0 .0 .0 .0 se.
N 758 a0 B 0 CLINCFE S S B A O
b 79,0 0 2110 .0 9.8 90,8 .6 .0 .0 .0 880
\ 50 7748 402D, +0 9e2 89,2 20 o0 a0 D 85,0
DT | T8, YO 32,% %4 L2 VZ,T 34 0 1y WV 88,7
1 8216 10 87,0 .0 944 936 .0 L0 0 0 918
1000 86,4 W0 90,8 0 97,8 100,2 W0 0 «0 20 98,0
WET NV W W S n 1 9T
1600 43,2 20 85,8 o 94,4 93,6 W0 W0 0 0 90,2
2000 86,4 3 92,2 o8 101.4 99,8 W0 2D 20 10 98,6
o Ll N b2 %1) '“ qu.ﬂ v, T kL o WU a0 9B, U
3180 838 .0 868 W a0 . 90
| 4000 90,2 » 4,0 .0 iﬂl.‘ ‘ﬂlq 0 N o0 + 99,2
- S OUENT AT VET VT N T W s
6300 B0.4 (0 86,6 .0 94,2 940 .0 .0 .0 .0 1.8
| 8000 78,8 10 8416 .0 93.4 93,8 .0 .6 .0 a0 83.8
I T0V0T T8, 5 1} Ve 0 BV,.T Ve 0 B33 o ¥ LiT1d
12509 710 W0 Ti. 10 88,0 B33 D 0 0 40 4.4
T 111 78,4 40 740 10 86,0 85,0 .0 .0 ab .0 9%.8
- ~zype— TEE CNT RS v W o s
|y an oncens 34 03138 0T 486 0 0 0 04172
OB conn 41,0 L0415 0 123.0 8250 .0 0 .0 .0 i200
.5 m/sec
[o} o
=0 B. = closed, § = 907,
v cn



B T . : AN 27 evas mic b
E 120 ~__;Tt}
B & genh
'sz Ky . i 44 ..j 1 } _%_ .
8 rrTt s = T S S
& ; v ’ : , ;
= : ] ; N e et R A
’, ey b dad el tad ] ' I;I [ ‘Ilalléxllug;isR"lmsi%'(‘b"o
TR sbﬁioéo % ;m‘ ado 180 IR IRCIRET Y  2§_#' %fﬂf,ﬁ” IR ’f‘h'" grz_
g ,
F W,;, "}m y ___|so< 3{5 630, rzsx .zgé ; . %T’sgﬁbggﬁ;és .sag c:z:?;eazg} qut{'zg |
f ' .oug THIRD, OCTAVE BAND CENTEF{ #’RB} [ -TH BﬁN HZ

A I

RS NN

I
§§_

TESY 386 w LIFT Fan TNANS’IRT -.1 YU"MEL “ALL CERAECYIBNS APPLIED, AYENCIE

TEST 386 RUR 27 SELTA L cunecr D Foq’ nsvsnsinnuu! 4CBRR 4
mcu?uusc 1 3 ) ]
Y ’N’ L8 TU' o ?IaU ﬂ TS0 1.1'3T
ﬂE" MSYKH‘)I 145.4 W0 80,7 .U 23.% 25.1 ,0 «8 ot 43,9
- ] ] 9 ] ] ] ]
(2]
12,5 78,0 40 84,8 .0 8.0 65,0 0 ¢ .0 40 830
16 7.0 28 83,2 20 97,8 8%,0 .0 o0 a0 W0 82,0
2 RLTT Y WIS RGP N2 "-T BL. 0
25 75,9 0 83, 20 98,0 86,2 f S0 N 20 80,8
3 75,0 .0 82,2 .0 96,0 83,0 .0 L6 ,0 .0 808.0
0 UELLT U YAE CES, U 0] 3 04 W0 0T T
50 73,0 W8 78,2 D 92,8 83:0 W0 0,0 0 8.0
43 75,0 W0 80,0 13 92,4 87,0 20 W o8 20 82,0
B0 75,0 T JOUTELE BRYT U T O v 1.4
160 76,0 W0 82,6 10 93,0 sB.4 «0 W0 20 6,0
125 75¢2 0 82,0 .0 9046 90,0 20 0 .0 0 86.2
0.7 O L350 O W, 3 IR 04 4 U D Fe T
200 76,0 0 79,2 .0 87.2 86,4 .0 .0 .0 .0 3.8
250 796 ,0 84,0 .0 90,4 91,6 L0 0,0 0 87,0
315 7608 TERLIAT U U90E 88 G4 ST ST O R
400 76 W0 81,4 0 89,6 89,86 0 0,0 .0 86,2
500 77.8 O 80,8 20 83,4 8942 o0 20 5 W0 85,2
I T * 6T VLT W 34 O -
290 B2,0 0 86,5 D 94,8 958 0 L0 0 .0 90.3
1000 85,4 ,0 91,2 L0 98,0 100i4 .0 6,0 .0 96,6
1250 88y MO S S ¥ v v ) A e § O]
1600 84,8 .0 86,2 .0 93,2 944 0 0,0 D 90.2
2000 87,8 .0 92,8 40 98.2 994 40 L0 .0 .0 101.8
— —e5p 887 I A O O 00— YT
3150 83,8 0 86,6 .0 94,0 $4S 0,0 0 0 91,8
4900 906 0 948 .u 190:2 108,20 0 3,0 98,0
2008 LSO i -1 ST A - o g
6300 80,8 L0 87,4 ,n u.o 8,0 0 0 0 9 92,8
8000 79.0 20 85,8 0 93,8 94,6 0 i a8 19 9846
——$0000—— [4-CL 2L ey T T TS st —
12300 78,0 0 81,0 o 38,0 86,8 W0 "0 "0 ¢ 85.8
16000 78,0 W8 a1 2 28,0 83,0 o0 o0 +0 «0 82,0
20008~ 180" @80 A0 88veT 830 o W O 0 82,0
BVERALL SAL  UNCERR 2,0 L0114,2 0 117,6 1374 L0 0,0 L0 1180
e i a3 gaR- P+ 5 g v ¥ ~ g v g
N3 CBRR 113,4 W0 115,8 10 122.6 123,0 +0 5] )8 120,2

(b) V_ = 13.7 m/sec

Figure 10.- Continued.
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#1SE DATA
| TEST 386 = LIFY FAN “ANI'III --- TUBKEL HAI.L CHRRECYIENS APPLIED, ATENCIE

T

0
- 35 630 L2k
RD! OCTAVE]{ BAND CENTE!

Test e w2 mmas c:auc':n na‘nsvsngsmms HEERR 4
NICROPHANEL 1 ® 1 1
AUN. 27 PT 20 MIC 1t ANOLE(DEG?T ey 0 8T 0 e 2ty v - ST LS
REE DISTLET)) 20504 0 60,7 L0 23.9 25 .0 o0 459
) N ) ) o e ]
——rREGTMERTEY
125 87,8 40 102, 0 880 86,0 L0, o9,
s 86,2 .0 180, 10 85,0 85.0 40 07,
a 20 BEE UINE T ESE RO T 0 wr
25 82,0 .0 97, 0 83,8 830 .0, 80,
31 83.6 .0 100, 9 87,2 83,8 2 . 0 80,
bid i ¥ 7 * L4 DXL 4 O 0 a4 L1
a 50 81,2 0 97 W0 85,8 84,2 ' N .0 I
83 8.2 0 96, G BT, 89,6 . 0 s
20 BOH T VT T I BT W G0 U 30 BLv
100 BL.6 0 9. W0 90,8 9,4 v .0 8
125 81,98 +0 93, 0 90,2 69,8 a » 0 L3
TEn LT R L s e T e 0 T B3
200 18,8 8 92,8 .0 86,8 87,6 0 4 20 84,
250 82,8 40 93.2 .4 90,6 92.2 .0, .¢ 87,
315 ey Ry T 0T 0 A TR
« 78,8 .0 87,2 .0 89,6 0.4 0 .0 85,
5, 78,4 ,0 88 0 88,4 89,8 .0 28 85,
e HE D LI S 1 ¢ 1 04 g
8 0, o 87, 0 90,4 94,2 0 . 99,
1 83, 0 09, 0 94,2 97,4 0 , ]
1 2y B R st o o 2 S S ~ 93
160 8, 0 84, . W6 %24 0 . I
Loy 200 84, ,0 92, . 4992 L0 . 10
CoT 250" g v ‘g g O 04 g ¥
, 315 82, W0 86,0, o 98y )9 . 9
Al 458 99,8 0 %2 ke 0 . b
I 15 T i I A A O 0 S i v
i 0 9 ¥ ! . .
4001 “9 I.GK 3'[’?‘ 8.3% *?* Pz 8 78,6 0 880 2 946 .0 . ]
2 K K wr 10 787 TSt 9T T 0 ¥
. - 12 78, B 0 I o4 2, 0 0 3
oo "on_or] ok BEonaL muiEn o4o% o8 b
. g ¥ i O B VOOUesy B v
A FREQUENGY,
i g BYERALL SPL UNGRRR 113:0 40 149.8 20 145.0 15608 10 S0 a0 4%
HERALL & 86— 00— 0 toereioare——t S0 108:3
PHOB canp 11,3 10 117,110 1200 122,840 W0 B 11944

() YV, = 28.5 m/sec

Figure 10.~ Continued.




S UL PT.2T. MIC 3

alu 2 ey wic s, g

L 1 *_ S 4 _.I_
w4 j l_ ' I _{_ .i_ L
51 : 1;1‘[; lllllllllflllEclnﬂaﬁlllll!lln..
gg BTN sh ‘w0l 200 [ano 8do m 51,5»( TR
3 FoUtBy FRF 83, 185 1250, 500 1K atk o ek @F
o . & 40, B LiB0° 35 1630 125K zs 5K ok Tk @
i . ‘ona;-ﬁ{mo OCTAVE BAND CENTER FREGUENCY, Hz
fe.s ] S R RN 27 PT.Z1 MCs
1 L T
,i.g :420 . . a
=T ‘ .§ %
— . e L 'g.'i%
Nt t F 2
} N 5 O 8 80
N g
ot B o S g .
E ; JRRTE ) o + - + 4 e d
+] o l Fo ’ —+ 4 -+
L } { i L 40 l i i 1 l L1 i 'S IO B I S UEE DU EEEE U A SN I Y S
. e N Ty | ; ; 2.5 i
SRCERE :1,"‘0 on * 8N 3 L g P , 3‘393 IQ_o z?o 400 aoo |6§K3t54l§( ssKK 1256}“ glg_;
L1+;;T$.1¢;. u”d0f3s ,a I §_(Z5N TSKT R 2 fF Pt m L] wo Ms sm |wuzsn 5K 10K 20K 2
R o THiRb| o AVE 94 cg JTER Mdv[Hz | - ! ONE-THIRD OCTAVE BAND CENTER FREQUENCY, Hz

TEST 306 w LIFY FAN YRANSFI!7 --1 TUNNEL HALL CBRRECTIANS APPLIED, ATENCI®

T 388 RUN 27 DELTA 21 cuascuo FuR nsvsnsennlnns WCBRR 4
dicninlns i 3 LI L Y
ETDEGIT &3y 7-1' Y ‘.‘r?z-’r—zrv‘. ‘:lr *“r. TRV INY
REF DIST(FT)t 1054 L0 48,7 .0 23,9 25,1 0,0 0,0 45,9
GAIN, [} ] (] 10 1% 9 2 ) 0 10
T
i2,5 1,4 D 9.4 0 90,4 90,0 W8 o0 a0 W0 8046
16 91,0 L0 97,2 .0 84,6 84D L0 L8 .0 .0 82,
20 5 WA 58 0 W W "
2 87,8 .0 97,8 .0 B7,8 83,6 .0 0 .0 .0 78,6
31 87,4 10 97,6 s0 88,0 85,6 .0 _ .0 .0 0 79¢
I v o ¥ 98 8T8 0 0 B4 04 .
50 87,2 40 96,6 .0 B9.4 87,4 0,0 W0 <0 B4,
83 06,0 L0 96,4  ,0 89,0 91,2 0 _,0 L0 0 66,
NS ALY U ERE VOE O S 0
100 85,2 0 94,8 .0 $3.4 92,8 0,0 .0 .0 &8,
125 8406 0 93.6 .0 538 93:2 .0 .8 40 .0 898
- E— v OB G O L T
200 83,2 o0 92,8 .8 908 908 W0 W0 .0 .0 86.8
259 85,6 0 93,6 2 93,8 L0 L0 0 .0 8%.0
3% sV WIZE VI U T U 0BT,
40 81,4 0 3.0 0 2 92,6 0,0 .0 .0 87,4
50 B0.6 0 87,0 L0 90,6 91,8 .0 .0 .0 .0 87.0
.53 81,0 0] LIS 34 XA B W0 WU +0 89,8
80 830 20 88,4 L0 $3.4 95,0 40 40 .0 o0 508
100 84,4 0 89,8 ,0 94,8 98,0 B 0 L0 (0 94,8
1291 BB 08, TEVRT IS0 WO I 0 il 2B
160 81,6 .0 84,0 0 93,2 92,4 L0 0,0 .0 38,2
200 87,8 D 90,8 L0 97,6 100,2 .0 .0 .0 .0 98.2
- E3dd L34 DL T 0 978 00T 0d 04 0 W INE
315 €2,2 40 25,4 .0 90,0 948 10,0 40 40 900
400 90,4 0 93,4 ,0 98,2102,4 .0 ,0 .0 .3 96.8
o RO . - A 51 ¥ S S S T ¥
6360 80,6 40 88,0 40 92.4 96,8 0,0 .0 .0 90,8
8000 79.2 s 844 0 9048 96,8 o 40 (0 0 87,8
10004 PET— S AL TR 0T B
12500 7600 20 81,0 (0 83.4 91,2 o0 W0 .0 WD 82.6
16000 78,0 .0 31,0 D T84 90D WD 20 LD 72,4
0 FED T B TP 9SS O R e WO 7ES
OVERALL 5L  UNCERR 114,240 13946 0 415,4 147,08 0 0,0 0 116,2
v + v v = = g
PNDY ceRR 112,00 3118,6 .0 320,7 124,00 0,0 0 1188

(d) V, = 4l.4 m/sec

Figure 10.~ Concluded.
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Run 29, V
Cn

8k 16K -
10K 20K g'-

fOCTA\(E BAND sczmeq FREQUENCY HZ

= 90° . all four fans, RPM

g2

2.5
|

% 50 100 200 ‘400 aqo
6 3 83 {25
2 40 80 160 35

ONE-THIRD OCTAVE BAND CE

T
750 500tk
830 LZK ]

4

h.‘HSE DATa
TeS1 386 LIFT FaN rRmsPnRt -
SPL IN | B REL,
TEST 386 RUN 29 DELTA 1 CGNQEC'ED
MICREPHONES 1 2
ANGLECUES) 3 3.7 3.7 .0 1.3 ‘0
REF DIST(FT): 120.0 120,0 W0 800 Bl
GAINY 2 0 ¢ o
TREQ(HERTE)
iz.5 84,8 89,4 S97,8 B
18 84,4 89,6 G 964 )3
20 82,8 88,0 .0 96,8 e
25 B2.5 88,2 3 95.a -0
31 83,2 86,2 0 95,8 )0
40 82,0 84,8 £ 94,8 8
50 81,2 84,0 0 93,8 e
83 £1.8 8346 W0 94,2 11
80 an,s 83,4 W0 93,4 N4
100 80,6 83,0 9 9340 .0
125 BL,0 82,2 W0 92,4 WG
180 81,6 B2.0 1 93.8 )
200 60,8 82,2 3 e2,2 N
250 83,4 B4,0 3 90,9 4
315 ag,8 81,4 L 89,8 ]
402 81,0 81,0 M 904K '0
509 82,6 82,2 91,2
630 84,2 BA6 G 8946 e
800 83,0 83,4 0 101,2 0
1000 85,6 84,6 3 97,0 .5
1230 87,4 85,6 95, Bl
1400 84,4 85,2 W 92,4 B
2000 92,8 91,8 3 99.m .2
2500 92,6 91,6 6 100.2 "
1150 66,0 88,8 0 91,9 N3
4090 92,0 91,4 3 98,2 e
5000 85,2 86,4 93,2 ©
6300 82,8 8148 A 92,2 o
40¢o 81,2 78,2 89,x
19066 T5.6 7248 86.2
14940 48,2 86,8 9.8 ¢
16240 87,2 65,0 75.¢
26910 75,2 65,0 2 Teu
AVERALL SPL  NGAHR 1181 11842 121.2
AVEWSLL SPL IR 100,% 01,1 110,2
LT SRR 113,¢ 1132 121.7

= 28.5 m/sec, ¢ = g =
3680.
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%50 100 200 400 809 m sm u« seu |
63 B0 500 K
3; ,s tm 2

125
9 B0 180 35 60 20l
ONE-THIRD OCTAVE BAND CENTER £ YoHE |

2.5
16

S0 O T N W O T T O O T S I L.
-4? L

N 0 80 160 3 530 15K SA 15k
ONE-THIRD OCTAVE BAND CENT '
L - 1

25 50 100
it 63

H5 250 500 K-

KEISE DATA
TEST 386 = LIFT FAN VRANSPBIT - TUHNEL NALL CEBRRECTIONS APPLIED,

LR 6002 HICRBAR

TEST 436 RUN 29 DELYA 2 cunlecrsn rlu nEveneERAfraus
MICHBPRRNE | 2 3 ] 11
ANGLE(DEG Y 347 0 7,3 .D .0 1‘-5 .ﬂ W6 7.3 ]
asr nlsrer): xzn u 120, n 0 60,0 .0 0 31,0 L0 L0 60,0 ,0
£A ] [] [] 1
raeutneari)
2.5 80,9 90,2 09840 079,20 .8 W8 D
xe 81,6 09,6 0 99,6 Bl '8 82,2 o0 o0 o0 V0
20 8044 87.¢ 0 97,2 ] 0 85,8 .0 . 1] ]
25 79,2 86,8 D 93,8 \0 0 3,2 N W0 »8 .
31 79,8 86,8 0 968 ] 0 85:4 40 ']
40 78,6 83,8 D 93,2 R W0 85,8 W W0 0 2
50 78,6 83;8 .0 96.0 ‘0 0 85,2 .0 I I 'Y
63 78,4 85,0 0 96,2 \0 0 89,2 0 Q0
a0 77.8 B2.4 .0 94,4 .0 LT Y S 0 5
100 79,4 82,8 0 93,8 )6 0 98,0 0 s .0 [}
125 BO.O B1:6 .0 93,0 6 8956 8, W0
180 81,4 82,6 .0 94,4 .0 DT S N B °
200 B0,8 82,2 L0 926 0 95,6 L0 T TN |
289 83,0 84,8 0 89,2 0 W0 97,6 0 - S N
ETL 80,8 81,6 .0 90,8 0 0 97,0 \0 o H ']
400 81,2 80,8 .0 89.4 .2 W0 97,8 n [ T I
560 82,8 82,2 .0 89,8 6 40 96:0 e P T
630 B4,4 84,4 5 91,8 0 .0 98,2 N ,0 NI
800 B2.6 82,2 .0 93.0 W0 .0 191,0 .0 .0 N
1000 84,8 BA6 L0 94,8 040 1034 e 0 W00
1250 8 B6:8 L0 944 S0 .0 10246 .0 0 N J—t
1600 85,0 85,4 0 91,0 D .0 99,8 .9 \0 N
2090 92.6 92.4 .0 101.0 B .0 11,8 Vo Ve I
2500 92,8 92,8 .0 101,9 B 40 131,8 \0 6 o e
3150 85,0 85,0 . 1.4 6 .8 11,9 " o 0t
4008 92,2 92,6 .0 98,2 (€ .0 108,86 \f .0 B I
5000 85,8 85,6 .0 92.8 ! 0 17346 It .0 e N
6300 82,2 82,2 W0 92,0 K W0 114,0 8 .2 )0
8003 79,8 76,8 T 89,4 S a0 10242 0 " .0 .0
10000 740 72,8 .0 854 B0 Tae.4 R - S ]
12500 87,8 68,8 .0 79,6 .0 .0 95,4 \9 .t ] .
16500 65,0 85,8 0 71,0 .0 0 Re4 £ 5 \0 N
20000 85,0 65.0 .0 71,0 . ,0 A0,0 . o 0 .
WYERALL SPL  yNCARW 117,8 119,80 .0.122,0 L0 0 198,2 K B .0
CVERALL SPL  CRRR 99,9 1815 .0 1104 o€ 0 117.6 i Ry .0 9
coRR 113,5 13,6 .0 121.6 PD 13,5 0 K \0 0

Continued.
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& % ] 100 200 400 800 18K 315K 6.3K 125K g}’ 128 & §0 100 200 400 800 46K 345K 83K 125K g
R N85 5 250 500 M 2K 4K 8K 16K @F [ 3l 63 125 250 500 (K @K 4K '8* -~ j
20 40 80 160 35 63 LK 25K 5K 10K 20K & 20 40 80 160 35 630 1.26K 25K 5K IOK 208
ONE-TI{IRQ DCTAVE BAND CENTER FREQUENCY Hz ONE-THIRD OCTAVE BAND CENTER FREQUENCY HIZ
140
° g 120
S
8 58
3]
Eam
o«
o 80
Bxo
k=]
I . é 60
1
1] i
mllnlninlninlnl.11|x|||«||||||||||ns W 40...|(-.|-1.|.1-|||.|.ﬂ||l|
—i + & 5? IGO 200 400 800 HK 346K 63K 125K gg 25 2 50 100 200 400 800 1.8%; 3164
b -3 250 500 LU T = 1§ 31 83 125 250 500 26
I “' g ZP (A0 WO #5630 lZSK 5K 5% 10K 20K o . 20 40 80 160 35 630 §Z§__K ’25!_ 18
—-—fj Ton 4OCTAVE BAND CENTER FREQUENCY, H2 ONE-THIRD OCTAVE BAND CENTER F
TISE DaTa
TEST 346 LIF O FAr TRAMSEANY TUNMEL «8L{ CORRECTIZNS APPLIED
SPL i DF REL. 0007 MICR¢PaR
TES: Jus et 2y DELYI 3 .?ﬂﬂ‘CTE Fra kEVF”EE‘"YI CNS
A{CREPHANE 1 2 s 6 9 4] 1
ANULEIUEG) T 3. 3.5 7, ‘a 14, 7.3 N
wEF DISTIFT)g 120.9 1?0.2 r 00.:‘ 'F ‘g A D) (' .2 60.: .Q
H(‘:l(hkk!!)
77,6 B3, NS e, .0 1
le 77,8 86,8 99,4 r 3 2.8 0 Vo N
il 78,2 85,8 99, ! PLEES P N L i
25 76,6 95,2 L 9%9.0 2 .0 3 0 T
31 77,4 35,9 98,/ 1 3 %,0 i3 »0 W
el 76,2 82.9 L 98.4 0 a.b B g -
4 760 81,3 o982 B 3.0 0 4 f
b 7.5 81,2 L9 .0 B4 53 "0 B
a9 78,2 81,2 ~95,6 L0214 W3 0 W
160 76,4 B1,8 T 94,3 [y 20 VR4 i 4 it B
i2v aL,2 30,6 i 93,F W0 e6,8 A s 3 o
1et 80,4 A1,8 c95, 0 6.8 i s 0 s
20v 48,8 41,8 i 93,6 8 9e.2 o, E o -
G 22,6 83,8 LE30,4 @ 57,8 A 4 0 o
$1% 80,8 81,4 W00 90,6 t 00 t7,2 ¢ .t 0 W
400 Ap,8 BO.6 WL 89,8 : 0 67,6 A B e i
S0y 82,2 wu2,2 T 90,0 t 0 SR8 o - 0 e
630 84,4 54,4 91,2 H 0 73,0 N3 B i B3
) 83,2 83,0 L9306 H 0 1.4 ) ‘ 4 N4
1760 B4,3 84,6 TN N 017502 .9 - .0 3
1250 86,2 86,6 WG48 £ W0 102,8 .0 a0 iy o
100 rS.0 85,2 V91,27 4 W0 170.0 W N -0 iy
2090 92,8 92,5 LToing,2 - Wh1me,8 0 g n 0
2500 Y2.4 33,0 +0 101.2 < W0 170,48 a0 W .0 B
3150 R4 ¢ 85,0 91,4 M W0 11,2 .0 i .6 B4
4809 92,4 92,8 v 98,8 B Wh173,0 2 . -0 i
5600 PS5, & 85,2 & 93,2 ‘ W3 103,8 i < 0 A
6300 82,2 82.4 W 92,4 i 20 1744 -0 r .0 n
#3060 79,0 78,4 & B9LF < 19 1t2.2 1 4 W0 .
10000 74,2 72.6 85,8 " W8 V0.4 kd Lt N A
12500 47,8 66,4 W081,2 W0 0 34,6 . 0 W0 =
15020 85,0 85.0 W0 71.8 - B EEIN ol 34 W0 B
20000 £5,0 85,0 W3 72,2 g 0 a,0 0 * 0 t
AVEMALL SHL ALERK 117.4 118.2 125.8 3 13 174,48 .2 .0 W .6
WEHALL §PL “ORE 99,6 190,9 111,3 ° e 114,88 0 2 W0 c
PoDH CuHR 118,3 113,7 122.1 +6 130.5 . L] «0 -

(e) 4°,

Q

Figure 11.- Continued.



» RUN 29 PT 4 MIC 1
8
e
TS T T T T T T T O N S T N N Y W L A
iZ5 25 S5p 100 200 400 800 16K 315K 63K 125K g 2
% 3 -6 f2% W6 00 Tk 2K 4K 8K 6k r
% 40_ By 80 35 830 L25K 25K 5K 10K 20K h

ONK-THRD OCTAVE BAND CENTER FREQUENCY, Hz

- -
i
P =
Lodd gk l TS T T T 2 T T 00 SO0 0% O S W T S Y
T i
HOO 200 1400 W tek 35K 63k 125k Q3
Tm ﬁv Wk 8K K @i o8 -
i
] M5 _ ozax 25K 5K 108 20K &2 2 4 80 180 3!5 i
WED CX:TAVE BﬁlND CE FREQUENCY, Hz ONE-THIRD . OCTAVE CE
U : : i
‘1SE DAT1
TEST 386 LIF1 Fab TRaAASPART TUNNEL, uALL CARRECTIANG APPLIED,
SPL [n Dw AEL 02 MICAREAR
TEST 3u6 RUN 29 CELTA 4 CEH‘kCVEL F(ﬁ ﬂevsneE~A71ﬂ~<
“ICROPHINE ! 1 2 3 9 10 11
ANGLELDES ) 3.7 3,9 P ®.0 103 ® 0 73 e
At nxsv(f') 126 12000 0 6o 0 31,0 LD * 80,0 0
ALN 0 ° - 3 - [ o [ " [} .
Fatatnertar
7404 B9.6 D 1018 .6 W0 796 .0 " W e
16 75.8 87,8 1 100,40 L0 P38 0 . |
20 75,8 85.8 S99 W0 P2 0 8 Q0
25 75.2 85,6 ,c 99,0 £ .0 3B 8 4 0 .9
31 76,4 85,0 © 98,8 i 0 As.2  .n . [ S
40 74,2 83,4 5 97,2 % ,0 26,0 0 . N B
50 73.8 B3,4 0 96,4 -9 W0 R48 .0 )0 0 0
83 76,0 84,8 .0 97,8 ¢ .0 as6 0 0,0 f
80 75,2 Bi.4 2 95,8 LT TR 0T S S SN B
100 77,6 81,8 [0 95,2 S 40§52 0 L8 L0 .0
128 79,6 B2.0 9 93,4 L .0 95,4 .8 5 .0 %
160 60,6 81,8 0 94,0 A .0 97,0 0 0,0 o
200 8.6 62,0 C 92,6 0.0 9%4 0 T a0 e
252 83,2 84,6 0 90,4 JE IS BT SN T SN S |
313 81,4 82,8 .0 90,4 .0 .0 928 0,0 N .0
490 81,0 81,4 .0 90,2 0 .0 984 0,5 ,0 .0
500 82,6 82,8 .0 0.2 .0 40 964 0 .0 40 8
£30 84,8 84,8 3 90,2 1,0 9%.2 1,0 0
800 82,8 84,8 .0 94.0 B W0 192.2 8 6«0 .0
1000 64,8 85,0 D94,E B4 .0 1n4,0 V0 .0 0 g
1250 87,2 87,4 .t 95.2 .0 .0 4L%6 L, .0 .2 .0
1800 85,6 85.6 0 91,8 0 01308 0,0 .0 0
2060 92,6 93,4 51050 .6 LD AIB 0 .t .0 LD
2500 92,4 92,8 M 1012 3 R TE I N N SN B
3150 85,8 35.4 922 12,2 W uE W0 .0
4000 92,6 92,2 .6 99,4 : 0 tea@ 0 om0 S
5009 85,4 85,2 .0 93,6 0 13,4 n e
6300 82,6 82,2 0 93,0 6,0 teaR 9 0,0 S
8000 79,2 78,4 0 93,4 .0 011246 .5 .0 40 !
10000 75,2 72,2 .0 88,4 ,0 0 §9.6 .0 LI 2
12500 100,8 86,4 0 Bl.4 5 .0 942 .t 98
16000 77,2 65,3 0 73,8 . 0 18,2 L0 & 0,0
20000 Blué 85,0 .0 738 .8 .0 0.2 LI S | )
BVERALL SPL  UNGERH 130,0 118,40 122,8 .0 L0 126,20 0 WD LE
BYERALL SPL  C4RR 103.3 40343 0 813,86 4@ 0 3173 8 6 W0 "
CaRR 113,6 113,85 122,3 .¢  ,0431,8 .0 .6 B .0

@ o=
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sp' 2¢o Mo B0 IS BISL 63X K 5 25 50 100 200 40 80 |

L.l
[od]
i D2 i
% 4K 18K = 1 3t 83 425 ‘250 500 ik ok
A ao fwo 35 eao LK 25K 5K ox o ® W 4 8 160 35 830, LEBN 2
D]OCTAVE BAND CENTER FREQUENCY, Hz ONE-THIRD OCTAVE BAND *CEthEa

r=r-

RISE DATA

TEST 386 .IF1 FAn TRANSPERI - TUNMEL WAL CARRECTIPNS PPy IED
PL 1t . REL. (0072 WICRBEAR
TEST $86 RUr 29 DELTA § cannFCVFt ‘fu HEVE2BERITIING
MICHEPHPNE | 1 2 3 6 7 8 LI ] 1
ANGLECUEG)E $.7 3,7 3 5 ¥ 4« L 4 Y ] N
REF GISTUFT); 12040 120.0 0 e0.0 ] W0 S0 3 6040 .t
3alne 0 ] ¢ ] [ H 0 [ 0
FREQINERTE)
12,5 72,2 88,4 0 101, .5 D74 N ,0 .0 0
16 73,8 87,4 9 99,6 .0 20 45,4 0 0 ] 0
20 72,2 85,4 0 99,8 .0 O 9ne N 0 9 N
25 74,6 93,4 5 98,4 0 W0 830 B .0 .0 e
51 75,0 83,8 L 97,8 N3 W0 a8,2 0 K 0 .0
40 73.8 62,8 W0 97.2 N NEEL] 0 o \o .
50 73,2 81,4 W0 96,4 o W0 4.8 9 0 .0 W0
63 74.8 81,6 W0 94,8 N 0 A7,2 .0 .0 0 0
80 75,2 80,6 0 95,4 .0 8 0z,4 S0 0 )0 V0
100 77,4 81,6 0 PaL4 20 W0 94,6 .0 " '@ o
125 78,8 81,4 92,4 B .0 96,8 A .0 )8 e
160 80,4 81,6 W0 94,2 ot 9 9.0 a0 ] .0
208 80,8 81,6 e 92,2 .0 0 oesr2 . o .0 .0
250 23,0 84,4 0 90,2 2 8 90,8 .0 N 0 ]
318 81,8 82,8 L0 90,A .f 2 9e,0 W0 A \0 \0
syd 81,4 81,2 W0 90,9 .0 W0 98,0 0 i) .0 \G
500 82,6 82,8 .0 50,0 n 9 958 K3 0 .0 \0
630 84,6 85,9 09002 ] 20 93,2 ) i} 0 il
890 83,6 83,8 0 93,4 K W01, ) 0 .0 0
1950 85,2 85,4 6 %46 01038 .9 0 i e
1250 87,2 87,6 0 95,0 N 13,8 4 g .0 0
1600 86,2 86,2 0 92,2 e 18 101.0 I 0 0
2000 92,2 92,8 10 10,4 N 0 109,6 0 .0 0 0
2500 92,8 93,4 10 101,0 ] 10 11040 2 S TN | .0
3150 86,0 86,0 92,2 [ W0 822,2 0 L0 L0 0
4390 92,6 92,2 0 99.2 o 0 1790 o0 0 0 .0
5000 Boi4 85,4 0 93,8 10 193,4 NI 0 0 .0
s300 82,6 82,4 0 93,0 ] EEVIN 0 0 0 .0
808y 79,6 78,8 .0 90,4 )9 W0 171,8 9 9 I3 B |
10000 4.2 72,6 L0 88,4 V0 99,2 0 9 o 8
12500 68,0 66,0 L0814 V9 10 94,8 .0 o 0 0
16000 65,0 65,0 KD 72,4 .0 10 95,6 0 ° N 0
20000 65,0 85,0 0 71,8 .2 0 79,8 ,0 ] 0 0
OVEMALL SPL  UNCERRA 18,2 118,6 122,90 0 '8 126:2 2 N o0 o
@VERALL SPL AR 99.8 108,10 1i1,2 \6 10 116,9 N .0 8.0
PADH Ccenr 113,7 1139 .0 1220 B 0 130,86 0 . 0 0

(e) o =12".

Figyre 1l1l.- Concluded.
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TESY 336 = LIFT FAN VlANSPIﬂY --- suNMEL NALL CBRRECTIONS APPLIED, ATENCID

56°, Fans 3 and 4, RPM=3600.

TN « U
TEST 308 RUN 3% DELTA 9 EIR?EC“ED Fﬂﬁ REVEFBE""lINS KCRRR 4
HICROPHONE L 1 z 3 ) 5 0] 7 b LI HT
ANGLEIDEGYT .y 20 9,8 W 22,0 2.0 0 W0 W0 0 12,3
REF ‘DIST(FT)) 103,4 20 80,7 10 23,9 25,1 +0 W0 ¥0 W9 45,9
QAN 10 i 18 ] 10 30 0 0 0 9 10
42,9 79.6 o0 104,0 W0 77,0 76,8 0 0 0 W0 7300
16 7. $0.404,2 L0 75,4 750 L0 .0 .0 .0 720
8.8 DWUILT VT BL.Y TG O K1 a8 OO0
:: ;;-‘ o0 108,08 a0 :4.! 84,6 +0 0 13 10 74,8
2 10 02,0 0 8642 2.8 W0 20 20 10 72,46
TRy e ¥ 0 v 0 T 04 ] W ) 0 -
50 2.6 W0 18840 W0 8042 78,6 20 o0 "0 0 T4
43 72,0 20 99,6 W0 79,6 82,8 ) 0 W0 0 78,8
W T T LT, O3 OB e G S S N e )
Dg ;;,l 10 :9,3 +0 :0.2 !9.: il W0 0 40 :?.‘
2! 2 +0 3,4 0 9.4 B4, 0 0 +0 a0 5+ 0
— [l 0 0 . 87,8 54 B4 B4 . .
208 76,4 9 9740 0 84,2 84,8 11 0 20 «0 82,0
230 80,0 W0 98,0 20 89,8 90,0 a0 W0 ¥0 40 86,4
3 I 3T Y LW ¥ G B3 o0 B3E
400 78,4 . 91,6 20 88,6 90,4 il 10 +0 +0 85,4
S00 7.8 0 91.8 3 8.4 8844 20 1 28 o0 83.0
78,5 3093, WO 9L, 34 G U TUEET
8od B81.4 10 94,0 0 P16 92,2 0 W0 o0 0 39,8
3000 84,8 0 96,8 W0 94,0 96,4 40 ) W0 0 93,4
230 L0 a0 n'a YRS S B 0 92.8
1890 82,4 0 92,9 W0 90,8 91,8 o0 0 +0 W0 88,0
2090 88.0 +9 98,8 +0 98,4 98,6 0 I G 0 90,0
LA ST O v 0 - anary o T -
3180 83.0 10 93,6 1) 91,6 93,4 0 . i1l 0 89.4
4000 89,6 W0 99,8 W0 99,6 101,2 o 3 +0 NERIN]
5000 8350 0 e ¢ 13509 0 50 ST UGS
4300 79,8 0 94,4 W0 92,2 94,8 4 » 0 0 88,8
8000 77.9 ) 93,0 20 93.0 92.4 0 . 20 0 860
— g v O g 04 0 0 0 -
12500 48,0 lll 57.6 10 83,2 84,8 +0 3 1l W0 8D.8
169000 68,9 o0 2,6 0 78,6 76,4 0 o3 W3 W8 72,0
il L1105 b '3.0’ B 2 1% S 4 1T a2 i Tz0
BVERALL SPL  UNCERR 118,2 o0 124,08 20 15,4 115,80 0 o a0 20 115,8
et opiIAuRd o 0w buge
PNDB CORR 110,4 W0 122,9 20 120,9 122,80 50 0 0 W0 117,80
it
o ) 0°
20.5 m/sec., a =0, y =0, g, =07,
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o)
YEST 386 RUN 42 DELTA 31 CORNECTED FOR REVERDERATISNS HCBRR &
HICREPHENE T 3 s 6 s U £
“RH ST Y TG0 RGT BT T g n
REF DIST(FT)s 205,40 60,7 50 23,9 25,4 .0 .0 .0 .0 459

|——gains i 9 do e o ‘0 0 0 0 0o o |
27 T
i mtoame 4 oame o4 ou o4 e
. . s . . L0 . . . .
I- ki G T g . . . s 2
25 .2 .0 848, 0 780 L0, v v .
| 3 74 w0 10 20 822 » . B B
| i 6. L0 0 1ERAD O 0 ¥ 0 ¥
50 726 .0 688 o 9 a0 D a0 38,0
o3 78,0 40 68,0, 0730 L0 0.0 40 74,2
- TIGE WY T UTTRT W T TN e v
100 4.2 .0 720 Q994 00 0 .0 ale
125 734 40 78,0 4 0 85,0 . 00 . a0 a0 90.4
i WE e AT a— D B o
200 b T2 a0 W0 Y42 W0 a0 a0 82.0
250 72,8 .0 7.4 0,0 83,6 IS T I Y
ki g 04 W G SO ST T e
400 67,4 .0 74,2 0,0 76,8 .0 10 L0 .0 862
890 6806 40 73,2 0 .0 794 .0 .0 .0 .0 85,8 i
I L34 7,0 ] 04 34 WU BN 04 04 G4 04 5 1
840 3.8 40 788 43 .0 82,8 0 40 .0 s0 Y0.4
1908 716 40 77,6 L0 LD 82,8 LB L0 0,0 8B
¥ o O L i S e Gl o
1600 48,8 L0 74,6 L0 .0 76,2 .0 .0 L0 .0 81,0
, 2000 46,4 L0 728 .0 .0 766 0,0 .0 .0 83.8
r TRV 77 0 L2323 0 T ENw W ELd 0.4 D3]
3180 7048 40 T4 L0 40 76,8 L0 .0 .0 u0 86,2
4060 72,0 40 75,6 L0 0 792 .0 D L0 .0 85,8
5 e ST - S S S e
5300 67,0 o8 71,6 .0 .0 T48 .6 .0 0 .0 82,8
8090 68,0 40 72,8 40 .0 77,0 .0 40 o0 .0 82,8
o000 L0 0 T35V 0.4 DdEEOd o0 3 34 O LLELd
12590 68:0 oD TLD 48 .0 TED .0 L0 .0 8 75,8
| 16500 68,0 0 71,0 0 .0 T30 L0 40,0 .8 72,0
- B0 TL0T 0T 0RO ST L0 WU S 72
| SYERALL SPL_UNCORR 2086 D308,2 b 03032 D b LB ab 13,8
~ v 5 g g g v g + v
PNDS CORR 97,5 01024 ,0 ,0%05,7 .G .6 .0 01122
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2 — — o — o — 0 F—
Figure l4.- Run 42, V_=0,a =0, py =0, o, = 0", B_ = closed,

§ = 23°, Fan 3, RPM = 3600.
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Figure 15.- Run 42, V_ =

e

NDISE DATA
TEST 386 - LIFT FAN TRANSPORT =w=e TUNNEL WALL CBRRECTIENS APPLIED, ATENCIB

SPT REL, &
| estass RUN 42 DELTA 19 CRRRECTED FER neveaaemnaus WEARR 4
H‘CKGPNBNE 1 4 é 7 ° 10 11
ANGLE (D! 45 W9 B 0 22,0 2O D .u e 11,3
AEF pisTiFT 105.4 .n LTI B S T B B A
| GAIN 1 8 7 0 2 ] 9 0 2
12,5 93,4 WA 83,8 il 0 89,2 0 0 W W0 78,2
16 92,8 40 79,2 0 .0 898 0,0 ,0 .0 76.8
f 20 1.0 .0 7SBS0 0 65,6 T 8 0,0 7.0
25 90,0 8 742 .0 o0 784 L0 .0 .0 .0 73.8
51 1,0 .0 69,6 0 .0 80,8 0 .0 0 .0 74,4
T T OERTTTN RS ST O Sy Ry i e v
50 87,0 .0 68,0 L0 L0 730 .0 0 6 .0 77,0
63 8740 0 68,0 .0 .0 TE:0 40,0 .0 .0 Bi.b
80 BEA 0 70,8 T T IR0 T 0 L0 30 BB.6
100 85,4 .0 79,8 0 .0 BES 0,8 .0 .0 1.8
125 840 .0 77,0 .0 .0 BEWS .3 ,0 0 .0 92.4
- —— - + O O O U +0 U TUURELE
200 B1,8 0 78,6 0 .0 798 L0 L0 ,0 ;0 89.6
250 B35 (0 31,8 L0 .0 862 .0 0 .n .0 924
315 78R ATTIT G0 SDUEGRZT 0T T S uy v
400 7.8 a0 B0 W8 (D B5.2 0,0 .0 .0 93.4
590 7704 40 BO,6 L0 .0 88,2 0,0 .0 .0 90.6
I~ - = * O v 34 LAY 4 ) ] WUTPIGE
800 80,4 .0 B6,4 L0 .0 90,4 0,0 .0 .0 964
1000 82,4 .0 89,2 0 0 946 0 L6 0,0 99.8
1250 32,8 40 29,0 L0 7 Y02 O .0 ,0 .0 98,2
1600 79,8 L0 83,8 0 .t 87,8 .0 .0 .0 .0 93.0
2000 87,8 .0 94,0 ,0 .0 976 L0 .0 .0 .0 1n5,8
2900 T T Y T e T U007
3150 82,0 .0 85,8 0. ,0 89,2 0 4,0 .0 §5.8
4000 8846 40 95,6 LB oD 960 .0 .0 .0 .0 103.2
s v v SO SUTESE S0 ST S 09zs
4300 79,0 o0 86,2 8,0 894 8 L0 .0 .0 95.8
8000 7606 0 83,4 0 .0 85,86 0 L0 .0 0 91.4
|~ v v 4 WO T ST 04 O T
12500 68,0 W8oT,2 )0 )0 76,4 +0 o 8 0 83,2
16000 £8,0 40 74,6 0 W0 75,0 40 .0 .0 ,0 72.2
20000 .0 T MG 0 07RO 0 ¢ 3,8 730
@VERALL SPL,  UNCERR 435,86 40 232,640 40 112,28 .0 .0 .0 3121.4
g v g g v eSS S ST
PNDE CARR 130:1 0 153 4D D 117.4 B 40 .0 0 12441
o] ¢}
20.5 m/sec., a =0, ¥ o =10,

closed, § =
cn

230, Fans 3 and 4, RPM =

36

00.
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Run 52, V
all fans, RPM = 3600.

Figure 16.-
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RUN 52

PT 28 MIC 7
o4
4+ ] o
N -

b +
b 40 IR : IO U0 Y 0 W 0 B e il i
. J L1 |
| 125 25 % 100, 200 400 800 18K 35K 63N 125k OF
F B 3t 83, 125 2500 500 (K 2Kk 4K 8K (16K &
: B 40 4 160, 35 630 125K 25K SK 0K 20k 2
ONE-THIRD OCTAVE BAND CENTER FREQUENGY, Hz
1 1
NOISE DATA
TESY 386 - LIFT FiN TRANSPORY www THNKEL WALL CORRECTIONS APPLIED, ATENC]O
bl SPUTW DE REL, U002 MICRTHIR
TEST 386 RUN 52 DEL{A 25 2 cgnascrgn €28 REVE?HER"IgNS N dc:RR L] N
HICRBPHANET 1 & 7 1
i ANGLE{DES) S 37 3.7 W0 7.3 20 0 14,5 0 W T3 ]
REF DISTIFT){ 120,0 120,0 0 80,0 46 0 31.0 o o 60,0 W0
GAIN, 10 0 2 e ¢ ¢ 10 2 L] 1 0
12,8 65,0 81,8 99,2 .9 W 76,0 k) O AL 0
1 84,0 8 9 96,4 N 0 74,0 W o ABL nd
20 &5,0 BI,0 OFT A N3 B 7%5.0 o 798 W0
25 62.0 79,0 0 95,4 5 e 72.0 o0 W6 78,8 0
31 82.0 79,8 o 964 o 0 7340 o WF 7840 o0
|- - LTI TS TSR T TTL0 ST T YRTE O
50 62.0 T6.8 ' 93,4 i N 72.0 Al o0 780 N
63 62,0 80.6 9 93,4 o0 f .8 o 80,6 W
B2 76,4 92T 4 D TR e OB i
100 £%.4 79,4 EL S T ) W 0 540 W o 2R,2 W0
125 63.8 77.0 o0 90.2 o o 52.6 W0 o0 BALD 0
- T80T TS T ¥ A2 XY i LT 3 SR T
200 &6.4 75,2 W0 89,2 o2 0 81,4 . W B7.8 W
250 €9.6 51.2 ¥ 88,2 B3 0 %8 1 W0 50.0 W0
313 "7V T8 TR g 0 T O RBTE i
400 87,0 78,8 0 86,86 N4 0 F%.0 0 o B9 5:4
500 69,4 80,8 of 87,2 8 6 34,2 3 o 906 N
09 89,4 80,4 V0 9148 Ve 0 89,4 +9 o B8 W 8
1000 72.6 83,4 W0 93,8 W o 92,8 N o 97,2 Wt
TP 3. wTO9EEsT ST 0 REve s ST 988 5
1600 71.8 83,2 WD 89,8 1 W0 E9.4 W0 0 92,4 14
2000 T9.0 91,2 At 100,2 N4 0 99.0 0 +0 103,4 o8
3159 72.0 83.6 Wt 90,0 0 0 804 o0 0 9346 0
4000 78,0 89.6 5, 20 92.2 o8 0 100,80 o0
9 STOND AL RN . 0 R e 0 v 04
6300 88,8 77,8 q 86,4 »0 81.4 W0 0 90.0 oD
3000 &! 75, 20 Bl.6 20 . 78,2 20 0 85,4 20
TOT00" LL0) 150 o8I T i n 750 0 AT 04
12500 [ 75 0 81.0 W0 . 75,0 il 0 B340 0
16000 65, 75, 9 51,0 0 75,0 o0 50 81.0 20
8y LD} G2 T3 o '} 750 2 e+ T T
BVERALL SPL UNCERR 104,70 143,8 W0 119,68 0 A0 114,0 8 20 322, W0
= —BYemALL-ay Ll '.": il 0109 ' B ERSAL 0 RS04 W
PNDB CRRR 99,4 111,11 20 129,7 il 0 117.,2 o8 20 122,3 »0
o)
8.
.
Continued.
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NEISE DATK "
YEST 306 + LIFT PAN TRAMSFEAY waa TUNNEL WALL CORRECTIONS APPLIED, ATENEIS
SPL-TR DT XEL,
T 394 RUN 52 DELTA 26 CHARECYED FOR -REVERBERATINNS HCBRR 8
mmﬁm 3 4 4 [] 10 1
ET HT N GE O T gnE o Sreons o
REF DISTCFTY 120,86 12600 .8 6048 L0 .0 31,0 .0 .0 60,0 .0
SAln, 10 ] ] ¢ ] [] 0 i
= TFAEUTRERTIY
}:.! o ::.; . }g;.l B - ' A 0
. 0 28y N . . H Y I
- L S i U R a7 s a2 R
28 82,0 81,2 .0 409, . 0 T3, ' 8 78, 0
31 62,0 82,2 ,0 101, . W0 74, X 2078 N -
¥ 32, g DAL G DD g 78, o
80 82,0 79,4 .0 99, . 0 724 . 0 78, 0
63 62,0 80,6 .0 180, . $0 75, . 28 79, 2
- BT VA T D-E =0 YT G 5 s
100 88,2 79, 897, . 0 ady » 20 878 .0
123 &4, 74 20 94, . a9 _ 82, : o8 __86.0 1] J
E— 0 (1 O BT D v 0 ¥ O LT Y 1
zgg a6, . W2 93,6, 0 826, W0 87,8 .8
2 69,8 82, W0 9040 . A B34, 0 90,8 0 X
T T NIy WA ST wwns o S S
A 57,8 78, o0 83, B 20 87, » A0 8908 40
50, 69,6 80, 0 87, . O 84, . 20 92,0 .0 |
i L33 5 F * 13 0 " O By 0 . L U 1
80 89,6 80, . . v 10 89, . B 92 L
190 72,4 83, W93, . 00 9246 .0 .0 96,9
e -8y TINET S vz S Survee g
160 72,4 B34 0 88,8 0 40 B9 0 .0 922 .0
N 209 78,6 89,6 .0 98,4 0 0 96,0  ,0 L0 102,80 L0 s
) 297 %% 30 UTVEE 04 I 04 D& 30 04 1
315 72, 0,0 89,6 0 L0 B4 0,0 93,2 .0
400! 8, W8 W0 954 L0 0 9146 ,0 .0 994 .0
- - 70 0 SUTEEST U > + DAY B 1Y ey
430! 67,2 77,4 .0 84,8 0 .0 83,0 8 .0 90.2 .0
800! 83,0 73, WO B2 0 079, 0 .0 84,8 .0
3T 78 AL T TR ST T g
12500 65,0 73, 3 81,0 0 0 750 .0 .0 a1,0 .0
16000 83,0 75, 0 81,0 .0 40 7B.0 .0 .0 82,0 .0
20000 0T WL S v SO SUEGTT 0
BYERALL $PL UNCERR 104:2 145,86 ,0 122.8 .8 13 128 w0 522442 .0
i 5 A2 98Ty D3 N 4 T T tuss: 04 1
PNDS CaRR 99,6 110,7 o 1358 ir .0 1165 .0 o 121,68 .0 i
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NOISE DATA
TEST 386 » LIFT FAN TRANSPBRT wen TUNNEL WALL CORRECTIENS APPLIED, ATENCI®
P

TEPEE SN W SATIE AU U N A 3 R0 0 O B OO 1

800 16K 3Bk 83K
th, 2K ek 8K

[EE I G N

0] 35 630 LK 25K 5K 10K, 2K
OCTAVE BAND CENTER FHEQ%FNQY,W?
i L. . o]

(e) ¢ = +8°.

T TN DG REL. 3

1 RUN 52 DELTA 28 CBRRFCTED F2R REVERBERATIONS WCBAR 5

" 3 4 5 [ 7 [] ® 1

A1 ARG B S ol « T Al sl sl 1 SRS 1

R 120.0 120,80 .0 600 0 40 31,0 L0 ,0 40,0 .0

GAt FUR 0o 0 LI C I T | o oo

¥
65, 7.8 o0 100, W0 7%, 20 0 81,0 «0
64, 526 WD 97, o0 T4 o0, 20 800 20
3,0 B & ' v o 730 ST IRG O
82, 344 99, o0 W72, 20 0 7840 8
62,0 84,2 .0 98, $8 40 73, W0 .0 78,0 L0
L A 2 L e e T WIS T TET AT
62, 0.6 20 96,2 i W0 73, .0 W0 78,0 o
82,0 79,8 .3 98,0 0 .0 76:6 0,0 79,0 .0
T TVLET T 9B, T 0 03 1) S
46,0 79:3 .0 98,0 0 0 53,8 8 .0 8T8 ¢
65,2 79:2 .0 93,8 .6 .0 82,2 .0 .0 B6.4 f
LirY 4 3 WO e W0 O Ty 04 W W T
66,0 80,0 .0 93,0 L& 0 22,0 0 0 88,2 ]
89,6 81, W8 9006 L0 WD B4l L0 L0 902 0
T4 TE OB A IO NIRRT T U B0 SO
67,8 79, W 8706 4C 40 85,6 0 0 89:6 o0
89,6 W0 87,6 .0 0 24,2 .0 .0 90,0 .0
TIN0— 8T D B B By B T S ) R i
70,4 81, W0 91,0 0,0 90,6 0 0 94,8 n
72,8 83,4 L0 936 4D 0 91. 20 40 9744 L0
79728974 g 98T T S0 VLA St U9 L0
7246 834 .0 89,0 .0 894 W0 10 9244 0
80,0 90,4 0 98,3 .3 0 1c0,2 L0 .0 103,86 .0
7978 v A1) 0 T vveld 04 w0 IURe ¥ ST
12,4 B2, W3 90,4 o0 0 29,4 W0 0 2 0
78,4 39, W0 984 W0 D 9244 L0 .0 9848 o0
078822 TUTURNIE o v ST STV
£7.0 77, M0 858 (0 40 842 40 .0 896 0
85,0 75, EEE IR 0 P16 0,0 85,8 D
Ll 4 EL T g TTTE e 0 *U L0 )
63,0 75,0 .0 81,0 .0 875,00 .0 a4 0
65,8 75.D .0 81,0 W0 a8 780 (A 0 81,0 L0
T8N I N 0 = O T R - Y
1068 11606 10 12104 of D 114:6 o6 .0 3218 .0
A T S A A T R -1 8T T
190,44 131,148 120,20 .0 1181 .0 .0 3122,3 .

. 3

Concluded.

Figure 16.-
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M0 40 80 16K 35K 530 2By Q
250 300 ik 2K 4k BK 16K @
40, B0 1180 35 630 125K 25K SK. 0K 20K
iONE-THIRDiO TAVE BAND CENTER FRE! .+ HZ

- 4 s

ATA
1est 388 & L1t Fan taanseont SSUSERRTY waLL commectians apeLigD, avencie
SP
TEST 386 RUN 70 DELTA 9 CBARECTED FOR REVERGERATIONS HCBRR 4
HICREPHINES 3 2 3 4 H [3 7 ] ) 0
(L {DEGIT B3 0 WO W T :

11

ANGLEIDEGYT Yy W [ S . g ¢ U
REF "DISTIFT)Y 195,40 60,7 0 28,9 25,4 0 0 .0 0 45,9
GAIM, 10 L] 10 i) 1] 10 ¢ 0 ] 0 8
"~ FREGTHERTEY
12,8 73,8 40 81,0 0 0 91, [ ST
18 67,0 L0 80,0 L0 .0 99 WD S0 b . B
Eid " DRl ] V8 8T 3 2 T R o
¥ 73,4 < 83,2 20 W0 924 2 W0 o 3 G
31 J2,8 40 78,0 a8 .0 93, 8 .0 +0 .0 M.
- O g v G D4 4 04 W 0 'l:
39 IS8 k0 T80 2 .0 93 I T B IR AT
8 72,6 40 8.4 40,0 32 LT T T Y )
U TEY 0 TV G2 G ) i 4
100 76,0 .0 82,2 0,0 93, D .00 0,0 e
125 74,8 . 8,0 20 o2 904 ] 20 0 W0 P3.4
- Y T8, % v T8 DG 14 Ll ] ] v
20 T5:2 o0 790 L0 .0 864 .0 L0 .0 .0 70.0
2% » 40 23,6 1] «0 S1,8 il 20 20 W0 78,2
oy SUIRG TV 0 B U L W g
40 78,8 (0 80,0 .0 .6 922 0,0 .0 .0 730
50 78,8 20 80,6 aD .0 $0.4 4B .0 .0 _ oD BBk
Lbd M 04 L0 W Ty b $23d 34 L ) IS
0 BL.8 o0 85,8 W0 .0 64 o0 0 .0 40 F3.8
409 84,2 40 9.6 0 L5048 8 .8 .8 .8 Ve
s B TN 90 SURLG N U WU iR
160 83,2 W0 86,8 20 J0 95,8 i 0 0 0 7,8
200/ 85,8 0 91,2 40 L,0102.2 0,0 L0 .0 7344
T T D4 DR 0d G4 0 04 BR4ES
3159 85,2 .0 85,4 S0 95,0 W0 L0 L0 W8 890
4088 BY.6 o8 95,6 0 D028 0 0 o8 .8
v VO TEAY] O 4G B0 BT T B
ﬂug 75,4 ¢ 20 .0 94 ¢ L0 .0
7246 . WO 0 92, 1]
g
K .
o
g

Figure 17.- Run 70, V_ =0, o = 00, Y= 00, o, = 0°, B_ = 0°,

§ = 138.5°, Fan 3, RPM = 3600.
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(£f) Run 27, Run 29.

Figure 20.- Continued.
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Continued.
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(i) Run 70, Run 72.

+ Figure 20.-

Concluded.
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