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1. Introduction

Within a joint effort (and supported by the German Ministry of

Research and Technology/BMFT) between the Deutsche Forschungs-

-und Versuchsanstalt fir Luft- und Raumfahrt (DFVLR), the US

Federal Aviation Administration (FAA), and the German Ministry

of Transportation (BMV), propeller noise tests were conducted in

the "Deutsch-Niederlindischer Windkanal/German Dutch Wind Tunnel

(DNW)" to develop high quality propeller-acoustics data, which

could be used by manufacturers for acoustic design purposes, and

by researchers to validate established or newly developed theo-

retical noise prediction methods.

Specifically, the program addressed propeller Mach-number and

disc-plane attitude effects as related to noise certification

test and evaluation procedures. Changes in Mach-number, as they

affect acoustic data adjustments, were explored through indepen-

dent variation of tunnel flow velocity, propeller rotational

speed and ambient air temperature. The tests on the effect of

in-flow angle on propeller noise also incorporated the influence

of a typical engine nacelle on the flow field and, hence, on the

propeller noise.

.. In this Appendix the test results on the effect of propeller

disc)plane attitude (Propeller 1: Thickness 6.4%, round tip-
shape) are documented in terms of pressure;ltime histories, nar-

row-band spectra and unweighted as well as A-weighted overall

sound pressure levels, together with supplementary information

nescessary for further data interpretation. Z detailed descrip-

tion of data-acquisition and -reduction techniques is provided
by the "Executive Report" to this Appendix.

I.,4

., 5

,%I

*
'U. 

°



~~~p~ 77.7 -777, - -V-. -- -

d
°
%,

2. Microphone Array

A total of seven in-flow microphones were positioned in the ho-

rizontal plane at different streamwise locations corresponding

to particular geometric radiation angles from the propeller cen-

ter. Two additional microphones were positioned in the plane of

rotation (4 m lateral distance to the propeller axis) at angles

of ±30 deg respectively above and below the horizontal plane

with reference to the propeller center.
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I.

3. Environmental and Operational Test-data

In the following table(s) the data-point matrix is documented.

These table(s) summarise the as-measured data and characteristic

propeller operational parameters as calculated from measured

data.
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4. Overall Noise Levels from Direct Analog Analysis

The following tables provide unweighted (OASPL) and A-weighted

(LA) overall sound pressure levels from quick-look analog data-

analysis of measured data for all data-points and microphone

positions respectively. Level-numbers which are identified with

an asterix are "disturbed data" and should not be interpreted.
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ATTITUDE EFFECT, ROUND-TIP PROP. (1)

DNW PROPELLER NOISE TEST

Run Data In-Flow Noise Level
No. Point Ml M2 M3 M4 M5 M6 M7 M8 M9

151 GN-I L -dB(A) 88.4 91.6 94.0 94.5 96.0 94.7 95.4* 99.2 96.7

OASPL-dB 100.6 106.3" 106.9 10.l 110.2 108.9 104.7 I13.2" 109.4
152 GN-2 L -dB(A) 93.6 99.3 102.5 104.3 106.0 104.7 98.2* 104.8 103.5

OASPL-dB 106.5 110.6" 111.8 113.9 116.2 116.8 114.3" 116.3 113.6
153 GN-3 L -dB(A) 102.7 114.3" 114.3 1116.1 119.0 112.8 119.1" 115.5 115.8 "

O1SPL-dB 114.1* 124.5" 120.5 1121.8" 126.9* 120.0 133.6" 126.4 126.0

148 GN-4 L.-dB(A) 87.8 88.4 89.0 90.7 94.0 93.0* 93.6* 98.5* 94.5
O*SPL-dB 99.1 104.9" 102.3 104.3 107.5 106.2 102.4 112.9* 109.8

' 149 GN-5 L.-dB(A) 89.5 93.8 95.7 96.8 97.9 97.5 94.2 100.4* 97.5
"OiSPL-dB 102.1 110.3" 109.7 110.8 112.4 112.1 110.2 114.2" 111.2

+,.150 GN-6 L.-dB(A) 96.4 101.6 103.5 105.1 107.5 105.6 i05.9"ii07.7" 105.2
6A OSPL-dB 109.5 114.7" 113.1 114.8 117.9* 118. 1 21.1 1I19.7" 118.9

154 LN-1 L -dB(A )  88.9 93.4 94.0 95.3 97.1 94.7 91.6" 99.8* 96.7

OkSPL-dB 101.9 107.3" 107.9 108.9 110.7 109.6 106.7 113.4" 110.3
155 LN-2 L.-dB(A) 95.6 101.5 104.4 105.6 106.8 105.0 98.5"1105.6 104.4

OASPL-dB 107.6 112.0 113.7 115.4 117.5 117.7 113.7 1I16.3" 114.9

156 LN-3 L.-dB(A) 105.2 116.2"1116.8 117.9 119.8 112.8 120.3" 116.9 116.9
OASPL-dB 115.2 125.9* 121.8 123.2" 127.5 120.9 134.0" 126.8"]126.3*

157 LN-4 L.-dB(A) 87.8 88.8 89.7 90.9 93.4 92.2* 92.9* 99.8* 95.2
OASPL-dB 100.8" 104.6" 104.3 105.9 108.5 107.5 107.6" 113.5" 109.7

158 LN-5 L -dB(A) 90.4 94.7 97.2 98.0 99.1 98.1 95.4* 101.6" 98.7
O1SPL-dB 104.5 110.2"1110.9 112.1 113.7 113.8 112.0" 115.3 112.2

159 LN-6 L -dB(A) 98.0 103.5" 105.8 107.2 109.1 107.5 107.0* 108.4 106.8
OASPL-dB 110.8 116.2" 114.8 116.4 119.4 119.5 120.2" 120.3 120.0

54 BN-4 L.-dB(A) 90.2 93.5 94.8 96.0 96.5 -- 97.9* 101.0" 97.2
OASPL-dB 103.6 109.3" 109.2 110.1i 111.8 -- 111.9" 115.2 111.3

53 BN-5 L -dB(A) 97.3 103.4 106.3 106.5 107.8 -- 101.9" 106.4" 106.1
O*SPL-dB 108.6 113.9" 115.4 116.6 118.6 -- 117.1" 117.4 116.6

51 BN-6 L.-dB(A) Iii. I* 119.3" 119.3 119.4 118.4 -- 114.5* 117.4 118.9
OASPL-dB 120.1" 127.6" 123.3 123.9 123.5 -- 138.0" 125.2" 126.6

101 CN-3 L.-dB(A) 88.9 91.1" 91.6 91.2 92.6 91.5 92.2* 100.0" 94.7
OfSPL-dB 102.1 110.3* 105.7 107.4 109.0 107.5 105.5* 114.5" 110.6

100 CN-4 L -dB(A) 91.7 96.3 97.8 99.1 99.5 98.1 95.1 101.3" 98.9
OASPL-dB 106.4 111.6" 112.0 113.6 114.9 114.6 113.0 115.9" 113.2

98 CN-5 L.-dB(A) 102.1" 105.6 107.9 109.1 1109.8 106.7 98.3* 109.4 108.0
OfSPL-dB 112.4 117.1" 116.7 119.0" 120.5 119.8 111.1" 120.9 120.3

*Higher "R" values

Linear- and A-weighted Overall Noise Levels -rom Analog Data-pnalysis
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ATTITUDE EFFECT, ROUND-TIP PROP. (2)

DNW PROPELLER NOISE TEST

Run Data In-Flow Noise Level
No. Point MI M2 M3 M4 M5 M6 147 m8 M9

166 FN-I L -dB(A) 90.8 95.0 96.5 96.8 97.9 96.1 93.5 101.2* 97.9

OSPL-dB 104.8 110.7* 110.5 111.8 113.2 112.8 110.2* 114.8* 111.7
167 FN-2 L -dB(A) 100.4 105.8 108.0 108.5 109.0 105.6 99.0* 108.2 107.5

O*SPL-dB 110.8 115.4 116.9 118.6 120.2 119.6 114.9 118.5 117.5
168 FN-3 L -dB(A) 112.9 122.0 122.1 121.3 121.0 113.9 120.6* 120.0 119.5

O*SPL-dB 119.1 129.2* 125.2 125.3 128.7* 122.9 133.0* 127.5 127.4

169 FN-4 L -dB(A) 88.3 90.4*, 90.5 92.3 94.1 93.4 93.2* 99.3* 95.4
OkSPL-dB 103.5 107.0* 107.3 108.7 110.7 109.7 106.8 114.9* 110.7

170 FN-5 L -dB(A) 92.9 97.0 99.2* 100.5 101.0 99.3 96.5* 102.1* 100.2
OASPL-dB 107.5 112.5 113.5 114.9 116.6 116.5 114.1 116.7* 114.3

171 FN-6 L -dB(A) 102.0 108.1 110.1 110.5 111.4 108.0 105.4* 110.2 109.3

OSPL-dB 113.0 118.1 118.8 120.3 122.4 121.7 119.8* 121.2 121.2

163 EN-i L -dB(A) 92.0 97.0 97.8 98.6 99.0 96.8 95.5* 101.2* 99.3
OASPL-dB 106.5 111.6* 112.1 113.4 114.7 114.1 111.0* 115.1* 113.0

164 EN-2 L -DB(A) 103.1 108.2 110.0 109.9 110.0 106.1 98.7 108.9 108.4

OASPL-dB 112.5 116.8 118.9 120.2 121.5 120.6 115.3 119.5 118.7
165 EN-3 L -dB(A) 117.3 125.2 124.4 122.8 122.2 114.6 119.0 121.2 121.3

O*SPL-dB 121.7 130.7* 127.2 126.6 129.5 123.9 133.5* 127.8 127.8

160 EN-4 L -dB(A) 88.9 91.2 91.8 93.4 94.1 93.7 92.7* 100.1* 96.0
OSPL-dB 105.0 108.4* 109.3 110.6 112.2 111.5 108.5 115.1 111.8

161 EN-5 L -dB(A) 93.9 99.0 100.9 101.7 102.2 99.6 96.1* 102.6 101.2
O*SPL-dB 108.9 113.9 115.3 116.7 118.0 117.7 115.1 117.1 115.4

162 EN-6 L.-dB(A) 105.2 110.7 112.4 112.1 112.8 109.1 104.1* 111.8 111.0

OASPL-dB 114.9 120.0 121.0 122.1 123.9 123.1 120.9* 122.3 122.4
_ _ _ _ _ _ _ _ I _ _ _ _ _ _ A _ _ I _

*Higher "R" values

Linear- and A-weighted Overall Noise Levels from Analog Data-aTialysis
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5. Acoustic Pressure-time Histories and Narrow-band Spectra 
%

Acoustic data as presented in This section have been derived

from a computer analysis of digitized analog tape-readings. For

each data-point and microphone position respectively the data ,5

* were processed and are presented in two different ways:

a) A single instantaneous pressure-time history is presented and

labeled "Instantaneous Time History" together with a power

spectrum which had been calculated as an energy average of

individual power spectra corresponding to a certain number of

instantaneous pressure-time histories. This spectrum is

labeled "Average (xx) Power Spectrum". The "xx0 in the lable

denotes the number of time histories averaged in that parti-

cular spectrum.

b) A certain number of instantaneous pressure-time histories is

averaged in the time-domain and the resulting pressure aver-

aged time-history is labeled "Average (xx) Time History". The

"xx" in the label denotes the number of averaged instantan-

eous time-histories.

The value of AP in the brackets behind this label denotes thp

maximum peak-to-peak pressure amplitude difference in !, when

referenced to the minimum peak-to-peak pressure am.ilitude

difference as detected in the "xx" instantaneous time histor-

ies. The magnitude of AP can be taken as indicacr to Dudge

the stationarity (quality) of the respective data-record. 7f

the value of AP is in excess of 496% respective data are

marked with a triple star (***) to indicate that the data are

heavily distorted.

From the pressure-averaged time-history a pressure level

soectrum is calculated and labeled "Power Spectrum of Aver-

aged Time History".
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DATA P0 N'T N-3 pIIN 153 R 3 I

1: 19.90 MH: .8735 n: 2700 -"pm v,"u: .2G8 ' -7.40 T: 2884 

AVERAGE _53 rl'E HISTORY (JP < 25 %)
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JDATA POINT: GN-3 RUN: 153 MP: 4
": 19.9' MH: .8735 n: 2700 rpm v/u: .268 -7.40 T: 288.4 K

4, INSTANTANEOUS TIME HISTORY
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DATA POINT: GN-3 RUN : 15 3 rP : 4

-: 19.9' MH: .8735 n: 2700 r'pm v/U: .268 : 7.40 T: 288.4 K

AVERAGE (50) TIME HISTORY (JP ( 25 %)
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DATA POINT: GN-3 RUN: 1I3 HP: r
P: 19.90 MH: .8735 n: 270C rpm v//u: .268 -7.40 T: 28.4 K

100 INSTANTANEOUS TIME HISTORY
PMAX= 62.5
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. .II'.,. -o d

IDATA POINT: QN-3 P : 15.3 P:5 N

1 : 9.90 MH: .8735 r : 2700 rcpm v.'u: .2G8 : -7.4) T: 288.4 K

AVERAGE (68) TIME HISTORY (JP < 144 %)
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DATA POINT: GN-3 RUN: 153 IP: 6 -]

: 19.9" MH: .8735 n: 2700 rpm v/u: .268 : 7.40 T: 288.4 K

INSTANTANEOUS TIME HISTORY
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r. "r

DATA POINT: 3N-3 P UN 15 Np

: 19.9' MH: .8735 n: 2700 rpm v/.: .26e : 7.40 T: 28.4 K

AVEPAGE 5 1 TIME HISTOP IP 56 -
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[DATA POINT: ON-S RJN : 1 5 fP r'jp:7
: 19.93 MH: .8735 n: 2700 rpm v/u: ._,. " -.7.4") T:2 .:- . K

-.-.
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DATA POINT: GN-3 PUN: 153 NP: 7

I: 19. 90 MH: .273 r: 2700 rpm v,/u: 26S i" -7.40 T: 28S.4 K

AVERAGE 7C) T1"E HISTO FY ,I P %

PMAX= 18.4
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F" re

DATA POINT: G N-) RUN 153 lP: '

9: I.90 MH: .8735 n: 2700 rpm v,/u: .268 : -7.4o T: 288.4 K

INSTANTANEOUS TIME HISTORY _1
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D DA T A P 0 N -T (G N -K K I N: 15 3 P, 8

" 19.90 NH: .8735 n: 2700 rpm 'u: .26R ' -7.: 40 T: 283.4

AVERAGE 69) TIME HISTORT P __ _ _ 44 __ _
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DATA POINT Uf,- _ PI.N 153 HP: 9 -

B: 19.90 MH: 93'73 5 n" 370!) ,rn ,/u: .2- -7.40 T: 288.4 K
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DATA PrQIN1,,T 1'j 1 - 3
~:17w N:.7 -7 IU pl ' 2~ : 7- T: 1 .4 k,
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DATA PO I NT: GN-4 RJN : ]4\ 1MP _____

: 23 .70 tlH: .5G29 y)" 18@3 rpm v/u : .c_ 7 4: .40 237 K

INSTANTANEOUS TIME HISTORI10 U '
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[DATA PQ INT _- 1____ __ _I

,:23 .70 MH: .58-9 n 1800 r-pm v 'L,: .2C-7 ~:--7.40 T: -87.7 K
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N1m

DATA POINT: GN-4 RUN: 148 mP: 2
6: 23.70 MH: .5929 n: 18@0 rpm v/u: .2G7 4): -7.40 T: 267.7 K

30 INSTANTANEOUS TIME HISTORY
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P N]

DATA P01,NT :__QN-4 PN : 14 8P:2
* : 23.70 MH: .58-29 n: 1800 rpm v/u: .2G7 7 : -7.40 T: 287.7 K

AVERAGE .61) TIME HISTORY /P < 144 %)10
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DnATA PO INT: Gl\\' RN:14'- A

~23.70 NH: .5829 n: 1800 rpm v/1-: .267"~ -7.40 T:27.K

10INSTANTANEOUS TIME HISTORY
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5--;L DATA POINT:° Gr',1- RULiNo 1 4, NPo ""
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ZL .,lwT

POINT: GN-4 R_N-_ UN 4 IP: 4

: 23.70 MH: .5e29 n: 130O rpm v/u: 02 s: -,. 4 D T: 237.7 K V
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W I *-

p %

DATA F'OINT- (31-4 PUN° 1 LP: 4

{: 23.70 NH: .5829 n: 1800 rpm V,'U: .2G7 -7.40 T: 287.7 K
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-- rW. 7. 7~--

JDATA POINT: GN-4 RUN: 148 M"P: 5-
B: 23.70 MH: .5829 n: 1800 rpm v/u: .2G7 7: 7.4 T: 287.7 K
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JDATA POINT: ON-4 RUN: 148 rP: 5 
B: 23.70 MH: .5829 n: 1800 rpm v./u: .267 d: -7.40 T: 287.7 K

0 VERAGE (70) TIME HISTORY (JP < 144 %)

PMAX= 4.7
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DATA POINT: tN-4- RUN: 1 -8 P: S

0: 23.70 MH: .5823 n: 1800 rpm v/u: .2G7 : -7.40 T: 287.7 K
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*~~~v -v V -7 17 S---71k '.

SDATA POINT: GN-4 RUN: 148 [1P: 7 j

: 23.70 MH: .5829 n: 800 rpm v/u: .267 7: 7.40 T: 287.7 K
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DATA POINT: GN-4 RUN: 148 HP: 7

8: 23.70 NH: .5829 n: 1800 rpm v/u: .267 0: -7.40 T: 287.7 K

AVERAGE <65) TIME HISTOR'r (JP < 144 %)10

PMAX: 2.1
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I DATA POINT: GN-4 PUN: 148 HP: 8

: 23.70 MH: .5829 n: 1800 rpm v/u: .267 : -7.4' T: 287.7 K

INSTANTANEOUS TIME HISTORY
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[DATA POINT: GN-4 PUN: 148 1P: 8

0: 23.7 0  MH: .5829 n: 1800 rpm v/u: .267 -7.40 T: 287.7 K
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IDATA POINT: GN-4 RUN: 1 4S NP: 9
I: 23.70 NH: .5629 n: 1200 rpm v'u: .267 : 740 T: 27./7 K

INSTANTANEOUS TIME HISTORY301
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IDATA POTNT° L _ -r PUN 15S riP: .

1: 23.70 MH: ,7771 n: 2400 rpm v'u: .263 : -3.90 T: 287.2 K
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-DATA PO I NT: FN- 1 RUN: 66 HP: 1 

: 19.90 MH: .6745 n: 2100 rpm v/u: .231 .: .60 T: 287.5 K
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DATA PO INY:F - I._
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DIATA PO I4 NEN- 
1 66 P

1: 9.90 MH: .6745 n: 2100 rpm v,'u: .231 q)' 3.8o 7 287. K
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DATA PO IT: FN-1 PUN: 166 MP: 3
": 19.90 MH: .745 n: 2100 rpr v/u: .231 : 3.60 T: 28'75 K
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DATA POINT: FN-1 RUN: 166 hIP: 3

B: 19.90 MH: .6745 n: 2100 rpm vu .231 : 3.60 T: 267.5 K
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LOATA POINT: FN-1 mpo .
~:19.90 MH: .G745 :210rpm \/:.3 :3. 2: 287.5 k
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_ATA POINT: F--1 N 16 P 4lip

10: 19.9 °  N.H: .6745 n: 2100 rprr, v/u: .231 : 3.o T: 287.5 K
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JDATA POINT: FN-1 P IJ61\ r P C- 1 _

* 19.30 MH: G745 n: 2100 rpm v'u: .231 ~:3.0 T: 237.5 K
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JDATA POINT: FN-1 RUN: 166 HP: 5

P: 19.90 MH: .G745 n: 2100 rpm v/u: .231 : 3.8 o  T: 287.5 K
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DATA O T, P \
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DATA POINT: FN-1 PUN: ib HP: 7-
*,: 19.90 MH: .6745 n: 2103 r'pm v/*J: .231 ¢: 3.6" T: 287. K
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DATA PO INT: FN--1 UN: RO UP j 7 %

:19.9 MH: G7-5 n: 2100 r-p v/u: .231 : 3.6 0  T: f < r.
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!DATA POINT: FN-1 RUN P
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DATA POINT: FN-1 RLIN: 166 1P :-
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DATA POINT: FTN-< l_ ~ _ H
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% { DATA POmINT: "FN-< P. 1-8 iipI C G I 9P

B: 19.90 MH: .6745 n: 2100 rpm v,/: .231 q: 3.60 T: 27. 7
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IDATA POINT. FN-2 PUN: /7 HP "

0: 19.90 MH: .7655 n: 2400 rpm v/u: .202 c: 3.60 T: 283.2 K
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IDATA POINT- FN-2 RUN: 167 'IP: 1 I I

I: 19.90 MH: .7655 n: 2400 rpm v/u: .202 q: 3.60 T: 288.2 K
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SDATA POINT: FN-2 UN °  'Z - %

0: 19.9' MH: .7G55 n: 2400 rpm v/u: .202 4: 3.P- T: 283.. K
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A, DiATA P167 NP
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* DATA POINT: FN-2 L N 167 NP 3
0: 19.90 MH: .7655 n: 2400 rpm v/u: .202 0: 3.GO T: 288.2 K %
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-ATA POINT 1: N-2 -,N 2.7 ,P:4

P.: 19.90 MH: .7655 n: 2400 rpm v/u: .202 @: 3.60 T: 28.- K
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DATA POI NT: F- N R..IN° 167 NIF A t
6: 19.90 MH: .7655 n: 240C rpm ','u: .202 4): 3.60 288.2 K
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LDATA POINT: -y RuN° :Ei -
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:DATA POINT: FN-2 RUN: 167 NP ;
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DATA__ON :- RLN U N 1i:
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.DATA POINT: FN- - RUN: 167 NP: 

S: 19.90 MH: .7655 n 2400 rpm, v/u: .202 : : 283.2 K
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*:j DA T A P O IN T F-7' 2 -L > ° " - '  :

"*' : 19 90 MH: .7G55 n: 2400 :--m vu 207 : 3*o T: '
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IDATA POINT: FN 2 - ') -- F 7_-
: 19 .90 H: *76Z5 r) : 2 ..0; -
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DATA POINT: P[,,]- 1ije N 7  Ml 0 '
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{DATA POINT: FN-2 RUN: 167 iP: 8
P: 19.90 MH: .7G55 n: 2400 rpm v/u: .202 C: 3.60 T: 28.2 K

30 AVERAGE (70) TIME HISTORY (AP < 144 %)
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o - N-- R -u -N - ' ,.P : -.,a. .

AU \t\POINI -_ __-

0: 19.9' MH: .7655 n: 2400 rpm v/u: .202 : 3.6" T: 288.2 K
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IDATA POINT: EN-?1 RN G7 lP: 3

~:19.90 MH .76555 n: 2400 rpm v/U: .202 -: .60 T: 288. 2 K
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:DATA POINT: FN-3 UN: 188 ____il

0: .30 MH: .8740 n: 2700 rpm v/u: .269 @: 3.60 T: 288.2 K

INSTANTANEOUS TIME HISTORY
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JDATA POINT: FN-3 RUN: 168 MP:1
P: 19.90 nH: .8740 n: 2700 rpm v/u: .2G9 p:3.0 T: 288.2 K

AVERAGE (66) TIME HISTORY (AP < 25 %)~ -2-
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* DATA POINT: FN-3' RUN: 162 __NP: 2 3
I: 19.90 MH: .8740 n: 2700 rpm v/u: .269 c: 3.6 0  T: 288.2 K
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SDATA POINT: FN-3 RUN: 168 HP: 2

0: 19.90 MH: .8740 n: 2700 r'pm v/u: .269 4: 3.60 T: 288.2 K ',.V

AVERAGE (52) TIME HISTORY (/P < 56 %)100
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[DATA POINT: FN-3 RUN: 168 ViP: 1
1: 19.90 NH: .8740 n: 2700 rpm v/u: .269 4: 3.G0 T: 288.2 K

100 INSTANTANEOUS TIME HISTORY
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IDATA POINT: FN-3 RUN: 168 NP: 3

~19.90 MH: .8740 n: 2700 rpm v/u: .2G9 0: 3.G0  T 288 .2 K
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PMAX= 43.7

50 - .PLL
-50

I I

PrIIN= -1 9.2

.5 1 .0
TIME - REV.

POWER SPECTRUM OF AVERAGE TIN'E HI'STORY
I 1

DF= 11 .2 Hz

110

In 3000JA

0 4

0 Tz

F P FN C NC YE

-.

. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .



- . -i- - . - - - -- - . -

IDATA POINT: FN-3 RUN: 1688 iP: 4

0 B: 19.90 MH: .8740 n: 2700 rpm v/u: .269 0: 3.G0 T: 288.2 K
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-DATA POINT: FN-3 RUN" 18 M P: g

: 19.90 MH: .8740 n: 2700 rpm v/u: .2G9 ): 3.G 0  T: 288.2 K
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I DATA POINT: FN-3 RUN: iS rip: 5
": 19.90 MH: .8740 n: 2700 rpm v/u: .269 p: 3.60 T: 288.2 K

INSTANTANEOUS TIME PISTORY
100 
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LDATA POINT: PN-3 RUN. 168 HP° ,

0: 19.90 MH: .8740 n: 2700 rpm v/u: .269 d: 3.61 T: 288.2 K

AVERAGE (70) TIME HISTORY (AP < 144 %)100

PMAX= 45.6
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0 .. - - -
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LDATA POINT FN-3 RUN: 168 MP- ]Z

: 19.90 MH: .9740 n: 2700 rpm v/u: .269 0: 3.60 T: 288.2 K

INSTANTANEOUS TIME HISTORYI ' ?"5
40 PMAX= 27.7
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4%[ DATA POINT: FN-3 RUN: 168 HP: 6 J&

B: 19.90 MH: .8740 n: 2700 rpm v/u: .269 : 3.60 T: 288.2 K

AVERAGE (51> TIME HISTORY (dP < 56 %)
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-TA POINT: FN-3 RUN: 1 8 : [ 7 ]

1: 19.90 MH: .8740 n: 2700 rpm v,'u: .263 9 : 3 .60 T: 283.2 K
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IDATA POINT: FN-3 RUN: 188 P:_3 _.

p: 19.90 MH: .8740 n: 2700 rpm v/u: .2G9 : 3.G T: 288.2 K

INSTANTANEOUS TIME HISTORY
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4.V .6 1L.

4 IDATA POINT: FN-3 RUN. 168 HP,_8 :

0: 19.90 MH: .8740 n: 2700 rpm v/u: .269 : 3.60 T: 288.2 K
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DATA POINT: FN-3 RUN: 1D2 INF."

S: 19.9' MH: .8740 n: 2700 rpm v/u: .2G9 q: 3.0 : T: 288.2 K
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ra-v'w-v -Tnp .p..--p T-TJr-7.or.rf. -.-.r. 7-777-7-77-..' ~~ 7 JP . .w ~ .*'

J DATA POINT: FN-3 RUN: 168 MP: 9

1: 19.90 MH: .8740 n: 2700 rpm v'u: .269 p: 3.60 T: 288.2 K
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I DATA POINT: FN--4 PUN, 1('-D 3 NP:~

~:23.70 NH: .5832 n: 1800 rpm v/u: .2GG c~ 3.60 T: 287.3 K

INSTANTANEOUS TIME HISTORY
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%
JDATA POINT: FN-i RUIN: 169 HP: 1 I
: 23.70 MH: .5832 n: 1800 rpm v/u: .26G c: 3.S 0  T: 287.3 K
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PMAX= 3.7

--

.

5MN -3.7'

.

-10

. .0 .5 1 .0

TIME - REV. "

10POWER SPECTRUM OF AVERAGE TINE HISTORY

DF= 7.5 Hz,,".

100

w1 90 .

w

70-.

50 "

50 TI^E -- REV.l

0 10 20 30 40 .
HARRNI C NUMBER-

DFK 7.,-Hz

~~~FREQUENCYI :"

.4,.

%a
- . .



DATA POINT: FN-' RUN 169- MP : 2-
P: 23.70 MH: .5832 n: 1800 rpm v/u: .266 4p: 3.60 T: 287.3 K
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!DATA POINT: FN-4 RUN: 169 mP: 2
8: 23.70 MH: .5832 n: 1800 rpm v/u: .266 : 3.G0 T: 287.3 K

10 AVERAGE (52) TIME HISTORY (JP < 56 %) 'q 10 I l -
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-. ~ ~~~~~ -7 VN w... . . . .~,N ~.

DATA PO INT: FN-4 PU-R-)N: 169 MP: 3
~23.70 NH: .5832 n: 1800 rpm v/u: .26G 4): 3.Go T: 287.3 K
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4 DATA POINT: FN-4 PUN:. 169 N,: P

* :23.7' NH: .5932 n: 1800O rpm v/u: .2GG d~ 3.6') T- 287.3 K
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%,DATA POINT: FN-4 RUN: 169 NP: 3
0: 23.70 MH: .5832 n: 1800 rpm v/u: .266 c: 3.60 T: 287.3 K

10 AVERAGE (64) TIME HISTORY (AP < 56 %)

PMAX= 6.7

.55

5•

LU

Lo o - ---- -- .-- -
Lo

PM1IN= -6.2 '4

.,

TIME - REV. i .

10POWER SPECTRUM OF AVERAGE TIME HISTORY '

0F= 7.5 Hz -

-5.R

Lu

60 . 1.0

0 
-l

0 10 20 30 0

HARMON IC NUMBER_ _ _ _ _ _ _ _ 7
Q__

__ _ _ __ _ _ __ _ _ _ 90

0--

-- .%#, " . . .. . . ... - . .." . -." ,"*.......,, 
.. . . .,,.). - .

-S ... 50 -5%

% %* % .S



A. - - A -

QN

{DATA POINT: FN-4 RUN: 169 MP: 4273

B: 23.70 MH: .5832 n: 1800 rpm v/u: .268 : 3.60 T: 287.3 K
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DATA POINT: FN-4 RUN: 169 rP: M5"

: 23.7' MH: .5832 n: 1800 rpm v/u: .26G (0: 3.60 T: 287.3 K
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-DATA POINT: FN-4 RUN: 169 !P: 6
1: 23.70 MH: .5832 n: 1800 rpm v/u: .2G6 : 3.60 T: 287.3 K
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SDATA POINT: FN-i RUN: 169 HP: 6
0: 23.70 MH: .5832 n: 1800 rpm v/u: .288 4: 3.G' T: 287.3 K

AVERAGE (67) TIME HISTORY (JP : 144 %)10 Yr
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*LOATA POINT: FN-4 RUN: ri3 lP: 7
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D DATA POINT ° - ,"N: 2o3 HF: 7
P: 23.70 !H: .58 2 r: 1800 rpm v,u: .388 : .6 T: 287.3 K

AVERAGE 168) T~1 H E ISTORY <JP C1,44 %.
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4 DATA POINT: FN-4 RUN: 169 HP : 1
: 23.70 MH" .5832 n: 1800 rpm v/u: .266 : 3.G0 T: 287.3

INSTANTANEOUS TIME HISTORY
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flATA POINT., FNIA RUhlN: 169O MDO Q

~23 .70 MH: .5832 n: 1800 rpm v/U: .288 G 3.80 T: 287.3 K
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DATA POINT: FN-4 RUN 1 6_9 riF: _2

.: 23.70 nH: .5832 n: 1800 rpm v/u: .26G c: 3.80 T: 287.3 K
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{DATA POINT: FN-% RUN: 16 MP: 9"9
0: 23.70 MH: .5832 n: 1800 rpm v.u: .2G8 6 : 3.G0 T: 287.3 K

10 AVERAGE (67 ) TIME ISTO RY (JP 144 % ) 1

PMAX= .1

U) 0- - - - - - - - - - - - -

LU)

,a..

LJU

0..

-5

CL~ 
.0"

PIN' -7.°7 
..0 

.5 
.0

TIME - REV.

POWER SPECTRLIM OF AVERAGE TIME HISTORY

OF= 7.5 Hz j
~;,: V

100

bcol

70

7 0

55

0 ' 20 30 40

PREQ ENC .'". %



I DATA POINT: FN-5 RUN: _170 MP __

P: 23.70 MH: .6739 n: 2100 rpm v/u: .231 c: 3.G" T: 288.0 K
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DATA POINT: FN-5 RUN: 170 MP: 1

P: 23.70 MH: .6739 n: 2100 r'pm v/u: .231 4: 3.60 T: 288.0 K "'

30 AVERAGE (57) TIME HISTORY (JP < 25 %) -S.
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DA A PO INT:_nI-N-D RIINo 170 MP-'

0: 23.70 I1H: .6739 n: 2100 rpm V/U: .231 4:3.60 T: 288.0 K
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% IDATA POINT: FN-5 RUN: 170 iP: 2
7: 23.70 MH: .6739 n: 2100 rpm v/u: .231 @: 3.6 T: 288.0 K
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DATA POINT: FN-5 RUN: 170 MP: 3 %

I: 2 3 . 7 ' MH: .6739 n: 2100 rpm v'u: .231 ch: 3.60 T: 288.0 K
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[DATA POINT: FN-5 RUN: 170 MIP: 3
1: 23.70 MH: .6739 n: 2100 rpm v/u: .231 c: 3.60 T: 288.0 K

30 AVERAGE (70) TIME HISTORY (AP < 56 %)
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* DATA POINT: FN-5 RUN: __170 rP: 4

{: 23.70 NH: .6739 n: 2100 rpm v/u: .231 q: 3.G0 T: 288.0 K
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! DATA POINT: F::N-5 RUN: 170 M'P: 4 ,-"

B: 23.70 MH: .6739 n: 2100 rpm v/u: .231 9: 3.60 T: 288.0 K

30 AVERAGE (57) TIME HISTORY (AP < 25 %) '-%
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I DATA POINT: FN-5 RUN: 170 P: 5NP7
J P: 23.70 MH: .G739 n: 2100 rpm v/u: .231 : 3.60 T: 288.0 K
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1% DAT; POINT: FN-c5 RUN. 170 M .
~:23.70 NH: .G73'9 n~: 2100 r'pm v/u: .231 c:3.61 1: 288.0 K
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DATA POINT: FN-5 RLN: 1 70 iP:

I: 23.70 MH: .6739 n: 2100 rpm v/u: .231 p: 3.60 T: 288.0 K
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DATA POINT: FN-5 RUN: 170 vP- 6 '

1 : 23.70 MH: .G739 n: 2100 rpm v/u: .231 : 3.Go T: 288.0 K
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DATA POINT: FN-5 RUN: 170 IP: 7
w 

,S23.70 MH: .6739 n: 2100 rpm v/u: .231 4): 3.60 T: 288.0 K

30 INSTANTANEOUS TIME HISTORY
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TA POINT: FN-5 RUN: 170 P: 81
": 23.70 MH: .G739 n: 2100 rpm v/u: .231 0: 3.60 T: 288.0 K
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JDATA POINT: FN-5 RUN: 170 MP : 8

P: 23.70 MH: .6739 n: 2100 rpm v/u: .231 @: 3.60 T: 288.0 K

30 AVERAGE (69) TIME HISTORY (AP < 144 %)
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!DATA POINT: FN-5 RUN: 170 MP: 9

P: 23.70 MH: .6739 n: 2100 rpm v/u: .231 €: 3.60 T: 288.0 K
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IDATA POINT: FN-6 RUN: 171 MP: ___.

: 23.7' MH: .775G n: 2400 rpm v/u: .2G4 4: 3.6 °  T: 288.4 K

30 INSTANTANEOUS TIME HISTORY
PriAX= 9.1I%
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JDATA POINT-. FN-6 RUN.- 171 NP.: 1

~:23.70 MH: .7756 n: 2400 rpm V/U: .2G4 4): 3.G0 T: 288.4 K

AVERAGE (32) TIME HISTORY (JP < 25 %) .

3 0 ------- -- I
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20
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)e 
320 

L
< [



!DATA POINT: FN-6 RUN: 171 riP: 2

0: 23.70 MH: .7756 n: 2400 rpm v/u: .264 C: 3.G T: 288.4 K r

30 INSTANTANEOUS TIME HISTORY

AA PrIAX= 19.3
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0 - - - -
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IDATA POINT: FN-6 RUN: 171 iP. 2 ]

P: 23.70 MH: .7756 n: 2400 rpm v/u: .2G4 c: 3.60 T: 288.4 K
4

30 AVERAGE (6G) TINE HISTORY (ziP < 56 %)

PMAX= 16.3
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* OATA POINT: FN-G RUN: 171 rIP:_

: 23.70 MH: .7756 n: 2400 rpm v/u: .264 : 3.60 T: 288.4 K

INSTANTANEOUS TIME HISTCRY
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- DATA POINT: U- LN 171 N1P: 3
1: 23.70 MH: .7756 n: 2400 -pm v-u: .2G4 " 3.6 T: 288.4 K

w

30 AVERAGE kF) TIME HISTCR 5 JP 25
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LDATA POINT: FN-6-D RUN° 71 NP:

3: 23.70 MH: .7756 n: 2400 rpm v/u: .264 c: 3.60 T: 288.q K

INSTANTANEOUS TIME HISTORY

PMAX= 32.8
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IDATA POINT: FiN-6 RUN: 171 MP: '
-' 23.70 MH: .775G n: 2400 rpm v."u: •2G4 : 3.60  T: 2G8.4 K

AVERAGE (61> TiIME HISTORY (JP < 25 %)

40 PAX" 37.1
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.

~:23.70 NH .775G n: 2400 rpm v/u: .264 q): 3.80 T: 238.4 K

100 INSTANTANEOUS TIME HISTORY
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JDATA POINT: FN--G RUN: 1 7~ MP 5
~:23.70 flH: .7756 n: 2400 rpm v/u: .264 :3.80 T: 288 .4 K

AVERAGE (68) TINE HISTORY (JP < 56 ~
________ -P!1AX= 42.8

20

~ 20-
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~~P-N -42- 0

-82

* - P1~N= 42.1

3 K2. H



DATA POINT: FN-6 RUN: 171 P: I
1: 23.7 0 MH: .775G n: 2400 rpm v/u: .264 p: 3.60 T: 288.4 K

4,'

100 INSTANTANEOUS TIME HISTORY
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* DATA POINT: FN-6 RUN., 171 L1P 6

B: 23.70 MH: .7756 n: 2400 rpm v/u: .264 1,: 3.60 T: 28S.4 K

A V E R A G E (59) TIME HISTORY (AP < 56 % ) I
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LDATA POINT: FN-G RUN:, 171 - p f P7 1

0: 23.70 MH: .775G n: 2400 rpm V/u: .264 c:3.60 T: 288.4 K

3INSTANTANEOUS TIME HISTORY___

*PMAX= 17.7K
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,7-. -I-- - -°

I A TA POINTs N-8T RUN: 171 NP: 7

S: 23.70 MH: .775S n: 2400 rpm v/u: .264 : 3.60 T: 268.4 K

30 AVERAE 7) TIIE HISTORY (JP < 144 %)
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FDATA POINT: FN-6 RUN: 71 MP° 8

: 23.70 MH: .7756 n: 2400 rpm vu: .264 4): 3.6 0 T: 28.4 K

3INSTANTANEOUS TINE HISTORY -_____

_____-. -~PMAX= 13.9 '

0, i.- -- - ----- --
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DATA POINT: FN-6 RUN: 171 NP 8

0: 23.70 MH: .7756 n: 2400 rpm v/u: .2G4 €" 3.60 T: 288.4 K

AVERAGE (70) TIME HISTORY (AP < 144 %)
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DATA POINT: FN-6 RUN: 171 MP : 9"
0: 23.70 MH: .7756 n: 2400 rpm v/u: .2G4 0: 3.G) T: 288.4 K

INSTANTANEOUS TIME HISTORY

40 PMAX= -30.4
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FDATA POINT: FN-6 RUN: 171 HP: 9

~:23.70 NH: .7756 n~: 2400 rpm V/U: .2G4 ~:3.80 T: 28e.4 K

AVERAGE (69) TIME HISTORY /JP < 144 %')

M1AX= 27.8
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*DATA POINT: EN-1 RUN: 163 1 MP:

19.90 oMH: G7G4 n: 2100 rpm v/u: .230 d : 7 30 T: 285.8 K

INSTANTANEOUS TIME 
HISTORY
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IDATA POINT: EN-1 RUN: 103 MPI 1

I: 19.9° NH: .6764 n: 2100 rpm v/u: .230 4: 7.30 T: 285.8 K%

AVERAGE (70) TIME HISTORY (IP 56 %-)
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.. °- .. .....

]DATA POINT: EN-1 RUN: 163 l'lP: 2

0: 13.90 MH: .6764 n: 2100 r'pm v/u: .230 : 7.30 T: 285.8 K

INSTANTANEOUS TIME HISTORY
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JDATA POINT. EN-i RUN: 1,3 MP: 2

~:19.30 NH: .6764 n: 2100 rpm V/u: .230 7.30 T: 235.8 K

AVERAGE (61 ) TIMEF HISTORY (AP ( 56 %')

PrlAxi= 7.9
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JDATA POINT: EN-1 RUN: 1 3 Hp:
~:19 .90 MH: .6764 n : 2100 rpmn V/U: .230 7' .*30 T: 2Q25 .8

30 INSTANTANEOUS ITIME HISTORY
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[ A
DATA POINT: EN-I PIN: 183 HP: 3

8: 19.90 MH: .G76-+ n: 2100 rpm v/U: .230 0 : 7.30 T: 2e5.8 K %

30 AVERAGE (69) TIME HISTORY (AP < 56 %)
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77 --7K- 7-. --

DATA POINT: FN-1 RLIN o  863 HP °  4

19.90 MH: .G7G4 n: 21P0 rpn v~u: .23 : 7.30 T: 285.8 K

INSTANTANEOUS TIME HISTORY30 l, .

PMAX= 11 .3
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"DATA POINT: EN-1 PLIN : 163 rP: -

S: 19.90 MH: .6764 n: 2100 rpm v/u: .230 : 7.30 T: 285.8 K

30 AVERAGE (52) TIME HISTORY (JP ( 25 %)

PMAX= 13.9

20 U

10

0 "--:4

-0

w

N --
10

W

(L -)o

w %

-30-J.

-'10 PMIN -15.2 i-
.0 .5 1.0

TIME - REV.

1 r POWER SPECTRUM OF AVERAGE TIME HISTORY

I I 0P= 8.7 Hz 1
I II1 ..'

110

CLI

n 0

(4

70

23
0N

Kp~z

soQE*

.- ?Lo
". " ." * % " % , % % . ' . ". % % % """" ."" . """" . ""' % . . ' . % % . '% . " .70% % " ' "% .



JDATA POINT:- EN-i RUN: 183 m'p:5

P: 19.90 I1H: G64 n: 2100 rpm- v,'u: .230 ~:7.30 T: 285.3K

30INSTANTANEOUS TIME HISTORY
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- L . - .-,, -.. 1

IDATA POINT: EN-1 RUN: 163 HP: 5 1
P: 19.90 MH: .6764 n: 2100 rpm v/u: .230 d: 7.30 T: 235.9 K "..

30 AVERAGE (69) TIME HISTORY (JP < 56 %)
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[DATA POINT: EN-i RUN: 163 NP: 6
" 19.90 MH: .G7G4 n: 2100 rpm v'u: 230 : 7.0 T: 285.9 K "J

30 INSTANTANEOUS TIME HISTORY
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* DATA POINT: EN-1 RLN: 163 mP: 6

0: 19.90 MH: .G7G4 n: 2100 rpm v/u: .230 : 7.30 F: 285.8 K

AVERAGE (58) TIME HISTORY (AP < 56 %)30
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[DATA POINT: EN- 1UN: 1 -P: 7 
: 19.90 MH: .G764 n: 2100 rpm v,'u: .23 O 7 30 T 285 .8 K

INSTANTANEOUS TIME HISTORY30I
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'- ., o...,.

i 1 NP: 7
: 19.90 NH: .67-4 r: 2100 'pm v/u: .230 : 7 30 T: 285. K

AVERAGE kS7 TINE HISTORf ,JP , 56 %)
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!DATA POINT: EN-1 RUN: 163 MP: 8 -t j ., .,,.

p: 19.90 NH: .6764 n: 2100 rpm v/u: .230 : 7.30 T: 285. 3 K

30 INSTANTANEOUS TIME HISTORY /.
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* DATA POINT: EN-1 RUN: 163 MP: 8

8: 19.90 MH: .67G4 n: 2100 rpm v/u: .230 4: 7.30 T: 285.8 K

30 AVERAGE (70) TIME HISTORY (AP < 144 %'.)
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DAAPOINT: EN-i PU"N: 1r ip: 13
~:19.90 MH: .6764 r): 210 r-pm v-'u: .27 :7*0 T: 285.8 1K
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DATA POINT: EN-1 RLIN: 1(3 HP: 9

1: 19.90 MH: .6764 n: 2100 rpm v/u: .230 : 7.30 T: 285.8 K

30 AVERAGE 'GG) TIME HISTOR' (P < 144 %) ,
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JDATA POINT: EN-2(, RUN: 1 G-j NP:
~:19.903 MH: .7G77 n: 2400 -pm V/U: .203 : 730 T: 23 .,S K
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IDATA POINT: EN-2 RUN: 164 Hp"

P: 19.9' MH: .7677 n: 2400 rpm v/u: .203 q: 7.30 T: 286.6 K

AVERAGE (68) TIME HISTORY (AP < 25 %)30 I".-.
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DATA POINT: FN-2 RUN: 164 rlP: '02.

: 19.90 NH: .7677 n: 2400 rpm v/u: .203 d,: 7.3" T: 286.6 K %

30 INSTANTANEOUS TIME HISTORY
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IDATA POINT: EN-2 RUN: 164 MP: 2

P: 19.90 MH: .7677 n: 2400 rpm v/u: .203 c: 7.30 T: 28G.6 K

30 AVERAGE (66) TIME HISTORY (AP < 25 %)

PrlAX= 18.9
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I DATA POINT: EN-2 RUN: 164 lP: 3

19.90 MH: .7677 n: 2400 rpm v/'u: .203 : 7.30 T: 28G.G K ,.

INSTANTANEOUS TIME HISTORY j
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* DATA POINT: EN-2 RUN: 184 MP: 3

0: 19.90 NH: .7677 n: 2400 rpm v/u: .203 4: 7.30 T: 286.6 K d'

AVERAGE (70) TIME HISTORY (JP < 25 %)
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F.37*y--3 -X Y V IT %~- * ~ *.* .1 b~~

IDATA POINT: EN-2 RUN: 16 4  P: 4
6: 19.90 MH: .7677 r: 2400 rpm v/u: .203 p: 7.30 T: 28G.6 K

INSTANTANEOUS TIME HISTORY
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-Jr 1 3 1 -7

DATA POINT: EN-2 RUN: 164 MIP: 4

.0: 9 MH: .7677 n: 2400 rpm v/u: .203 7: 7.30 T: 286.6 K

AVERAGE (70) TIME HISTORY (JP < 25 %)
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JDATA POINT: EN-2 RUN: 16- MP: 5m

1: 19.90 nH: .7677 n: 2400 rpm v/u: .203 : 730 T: 286.6 K

JII
INSTANTANEOUS TIME HISTORY
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DATA POINT: EN-2 RUN: 164 HP: 5

8: 19.90 MH: .7677 n: 2400 rpm v/u: .203 @: 7.3o T: 28G.G K"

AVERAGE (69) TIME HISTORY (AP < 25 %)

40 L PtAX= 39.0

-20a_ 0 E P,N "4 -.,0-

D 20.

" I2 -F -1.0"H

Lo

~ck

a- -4
Ll 00

.0 , 1.0

120 -1 
OF 

I 
Hz

710

90

5'.
.%

tn ~~70-'""

010 20 30 40
i " ~H A R 1 O N I C N l ,' B E ; " "

FREQUENC Y ,i

),%

.* -p .. .*p ~ . p ~ . . -. .~ - . - .- . , , - _- -, - -. . -. . . . - . - . . - . ,. . -.-. , . . , : .. .: .,, ' , .. ,. . ,,



JDATA POINT: EN-2 RUN: 164t MP: G
B: 19.90 rH: .7677 n: 2400 rpm v/u: .203 p: 7.30 T: 236.6 K "-

7,I.
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"DATA POINT: EN-2 RUN: 164 iP: 6
: 19.90 rH: .7G77 n: 2400 rpm v/u: .203 : 7.30 T: 286.6 K

AVERAGE (69) TIME HISTORY (dP < 56 %)
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[DATA POINT: EN-2 RUN: 164 MP: 7

{: 19.90 MH: .7G77 n: 2400 rpm v/u: .203 : 7.30 T: 28G.G K
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DATA POINT: EN-? RUN: 164 MP: 7

0: 19.9' MH: .7G77 n: 2400 rpm v/u: .203 d: 7.30 T: 286.6 K

AVERAGE (57) TIME HISTORY (A1P < 25 %)
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"DATA POINT: EN-2 RUN: 164 NP: 8 --

0: 13.90 MH: .7G77 n: 2400 rpm v/u: .203 @: 7.3' T: 28G.6 K

AVERAGE (55) TIME HISTORY (P < 56 ) -
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DATA POINT: EN-2 RUN: 164 LiP°  9_
0: 19.9c MH: .7G77 n: 2400 rpm v/u: .203 q): 7 30 T: 288.G K
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-DATA POINT: EN-2 RUN: 164 MP: 9

P: 19.90 I1H: .7G77 n: 2400 rpm v/U: .203 c:7.30 T: 286.6 K

30AVERAGE (70) TIME HISTORY (JP < 144 %')
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JDATA POINT.: EN-3 RUN: 165 NP: 1
0: 19.90 MH: .8745 n: 2700 rpm v/u: .26g : 7.30 T: 287.3 K
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DATA POINT: EN-3 RUN: 165 MP: 1

{: 19.90 MH" .8745 r: 2700 rpm v/u: .269 £: 7.30 T: 287.9 K
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IDATA POINT.* EN-3 RUN: 165 MP:-2

J : 19.90 MH: .8745 n: 2700 rpm v/u: .2G9 : 7.30 T: 287.9 K
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DATA POINT: EN-3 RUN: 165 MiP:2
~:19.90 flH: .8745 n: 2700 rpm V/U: .269 ~:7.30 T: 287.9 K

200 AVERAGE (62) TIME HISTORY (AP < 56 %)
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JDATA POINT: EN-3 RLUN: 165 NP: 3

.0: 19.90 MH: .8745 n. 2700 rpm v/u: .2G9 4): 7.30 1: 287.3 K
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DATA POINT. EN-3 RUN. 165 MP: 3

Pi: 19.90 HH: .8745 r: 2700 rpm v/u: .2G9 : 7.30 T: 287.9 K .-

AVERAGE (70) TIME HISTORY (JP < 25 %)
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LTA POINT: EN-3 RUJN: '165 MP
V: 19.90 tlH* .8745 n: 2700 rpm v-'u: .2G9 c:7.30 T: 287.9 K
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DATA POTNT: EN-3 RUN: 165 riP: 4
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DATA POINT: EN-3 RUN: 165 MP- 5

8: 19.90 MH: .8745 n: 2700 rpm v/o: .269 : 7.30 T: 287.9 K
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DATA POINT.- EN-3 RUN : 165 MP : 5

P: 19.90 MH: .8745 n: 2700 rpm v/u: .2G9 : 7.30 T: 287.9 K

AVERAGE (53) TIME HISTORY (JP < 56 %)
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OATA POINT: EN-3 RUN: 165 MP: 6
,: 19.90 MH: .8745 n: 2700 rpm v/u: .269 0: 7.30 T: 287.3 K

INSTANTANEOUS TIME HISTORY
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* DATA POINT., EN-3 RUN.' 165 HP:, 0
~:19.90 NH: .8745 n: 2700 rpm v/u: .269 7, 730 T: 287.9 K .4

0 AVERAGE C58) TIME HISTOR( (AIP 56 %)
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VERSUCHSANSTALT FUER LUFT- UND RRUNF..

UNCLASSIFIED N N DOORZYNSKI ET AL. 1996 F/G 29/1 M
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* DATA POINT: EN-3 RUN: 165 [P: 7
0: 19.90 MH: .8745 n: 2700 rpm v/u: .269 : 7.30 T: 287.9 K '
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[DATA POINT.- EN-3 RUN: !65 MP: 7

I: 19.90 MH: .8745 n: 2700 rpm v/u: .269 d: 7.30 T: 287.9 K
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lDATA POINT: EN-3 RUN: 165 MP: 8

: i9.90 MH: .8745 n: 2700 rpm v/u: .2G9 @: 7.30 T: 287.9 K
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JDATA POINT: EN-3 RUN-. 165 MP: 8:

I: 19.90 MH: .87-5 n: 2700 rpm v/u: .2G9 9 p: 7. o  T: 97.9 K'

AVERAGE (63) TIME HISTORY (AP < 56 ".)
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tLDATA POINT: E -3 RUN: 165 MP: 9 -.-.
: 19.90 MH: .8745 n: 2700 rpm v/u: .2G9 c: 7.3" T: 287.9 K
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* AT PIN: EN-3 RUN: 165 NP: 9
~19.90 M1H* .8745 rn: 2700 rpm v/u: .269 :7.*350 T: 287.9 K
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PIIAX= 55.3

50 
4

* 0 0

wP

u" -50
C,)

< -100

-150 -

PIIIN= -161.0

-2001
.0 .5 1 .0

TIME - REV. %

2POWER SPECTRUM OF AVERAGE TINE HISTORY

OJF= 11 .2 Hz
S.6

w 90

0o 11 2 3 11

FREQUENCY'

..%

-% . ~~~~~~~~~~~~ ~~t. I. - .,-*.*" -* - - -- -e-. e*



[DATA POINT: EN-4 RUN: 1680 MP: 1 I
1: 23.70 MH: .5847 n: 1800 rpm v/u: .268 ,: 7.30 T: 2866. K
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DATA PO INT: E -4 PLIN: 16O lp: 1 .
~:23.70 MH: .5e47 n: 1800 rpm v/u: .28 7.3' T: 28G.1 K
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SDATA POINT: EN- RUN: 1 PP: 2_ 

1: 23.7) MH: .5847 n: 1800 rpm v/u: .268 : 7.30 T: 28G.I K

30 INSTANTANEOUS TIME HISTORY
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SDATA POINT: EN-4 RUN: 1680 iP: 2

0: 23.70 MH: .5847 n: 1800 rpm v/u: .268 4: 7.30 T: 286.1 K

AVERAGE (65) TIME HISTORY (JP < 56 %)10 r f .,',

PMAX= 7.3
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[DATA POINT: EN-4 RINo 1 G0P; 3

€: 23.70 MH: .5847 n: 1800 rpm v/u: .28 : 7 .3o T 28G.) K
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DATA POINT- EN-I- N: 160 HP: 3I
: 23.70 MH: .5847 n: 1800 rpm v/'u: .2G8 c: 7.30 T: 286.1 K

AVERAGE (6 ' TIME HISTORY PX < 56 %)I
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JDATA POINT: EN-A RUN: 1b0 NP:4-

P: 23.70 MH: .5e47 n: 1800 rpm v/u: .2G8 c:7.30 T: 28G.1 K

30INSTANTANEOUS ITIME HISTORY
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.DATA POINT: EN-4 RUN: 160 MP: 4

": 23.70 MH: .5847 n: 1800 rpm v/u: .268 : 7.30 T: 28G 1 K

30 AVERAGE (68) TIME HISTORY (JP , 56 %)
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IA L. - - -.. - - -.

IDATA POINT: EN-4 RUN: 160 MP: 5
4.?

,23.70 H: .5847 n: 1800 rpm v/u: .2G8 7.30 T: 288.1 K
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IDATA POINT: EN-4 RUN: 160 MP. 5
.5*

: 23.70 MH: .5847 n: 1800 rpm v/u: .268 €: 7.30 T: 28G.1 K
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1DATA POINT: EN-4 RUN: 160 ip: 7.
P: 23.70 MH: .5847 n: 1800 rpm v/u: .2G8 : 7.30 T: 28G.1 K

INSTANTANEOUS TIME HISTORY
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IDATA POINT: EN-1 RUN: 180 MP: 6

P: 23.70 MH: .5847 n: 1800 rpm v/u: .268 /: 7.30 T: 286.1 K
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.~r TV 77 -0- a V - -- - -- -

[DATA POINT: EN-4 RUN:_18 MP: 7 "..

B: 23.70 MH: .5847 n: 1800 rpm v/u: .268 c: 7 .3o T 28G.I K
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JDATA POINT: EN-4 RHN: 160 rP: 7

-: 23.70 MH: .5847 n: 1e0 rpm v/u: .2G8 @: 7.3 o  T ,8G.A K
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!DATA POINT: EN-4 RUN: 160 iP: 8

P: 23.70 MH: .5847 n: 1800 rpm v/u: .268 4: 7.30 T: 286.1 K
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IDATA POINT: EN-4 RUN: 160 MP: 8 

I : 23.70 MH: .5847 r: 1800 rpm v/u: .268 4: 7.30 T: 286.1 K
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[DATA POINT: EN-4 RUN: 160 NIP: 

.: 23.7c MH: .5847 n: 1800 rpm v'u: .268 d: 7.30 T: 286.1 K .
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DATA POINT: EN-4 R UN: 160 MP: .,

: 23.70 MH: .5847 n: 1800 rpm vu: .2G8 : 7.30 T: 286.1 K ".
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SDATA POINT: EN-5 RUN: 161 HP: 1

,: 23.70 NH: .6755 n: 2100 rpm v/u: .231 d: 7.30 T: 281.7 K

30 INSTANTANEOUS TIME HISTORY
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KDATA POINT: EN-S PUIN: 161 NP: 1
: 23.70 MH: ,G755 n: 2100 rpm v/u: .231 4: 7.30 T: 288,7 K
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.. PDA A POINT: +  LN-5 RUN:I~ 161 MP °- 2 I:
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.DATA POINT: EN-5 RUN-. 161 MP: 2
,%' ,.4.-

: 23.70 MH: .6755 n: 2100 rpm v/u: .231 €: 7.30 T: 286.7 K
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JDATA POINT: EN-5 RUN: 161 MP: 3 ]
0: 23.70 MH: .G755 n: 2100 rpm v/u: .231 c: 7.30 T: 286.7 K
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* DATA POINT: EN-5 RUN: 161 [MP: 3

0: 23.70 MH: .6755 n: 2100 rpm v/u: .231 ~:7.30 T: 28G.7 K

30AVERAGE (57) TIME HISTORY (dP < 25 %/)
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DATA POINT: EN-5 ,  RUN: 161 [MP: 4

: 23.70 NH: .6755 n: 2100 rpm v/u: .231 @: 7.30 T: 286.7 K

30 INSTANTANEOUS TIME HISTORY
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I. •

! ATA POTNT: EN-5 PUN' i61 NI- 1- 4 .4

B: 23.70 MH: .6755 n: 2100 rpm vzu: .231 £: 7.30 T: 286.7 K

30 rAVERAGE (62) TIME HISTORY (JP T< 25 %) PA%2.
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IDATA POINT: EN-S RUN.- 11 NiP:5
~:23.70 rlH: GS755 n: 2100 rpm v/u: .231 c:7.30 T: 286.7 K

INSTANTANEOUS TIME HISTORY
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FDATA POINT.- EN- q  RUN 161 6i ,
23.70 IH: .G755 r): 100 rpm v'u: .231 7: .*30 =: 286.7K

30 AVERAGE (60) TIME HISTORY 1P < 25 %.)
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!DATA POINT° ENI5 RUN. 161 1r1, o F ' "

8: 23.70 MH: .6755 n: 2100 rpm v/u: .231 P: 7"3 T: -0 .7 K -i
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LDATA POINT: EN-5 RUN. 161 NP: 6'
*' 23.70 MH: 6755 n: 2100 rpm v/u: .231 : 7.30 T: 266.7 K
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JDATA POINT: EN-5 RUN:- 1H' MP: 7
0: 23.70 1H: .6755 n: 2100 rpm v/u: .231 cp: 7.30 T: '286.7 K

30 INSTANTANEOUS TIME HISTORY
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GDATA POINT: EN-5 PUN: 161 N1P. 7
P: 23.70 MH: .6755 n: 2100 rpm v/u: .231 4: 7.30 T: 286.7 K

30 AVERAGE (69) TIME HISTORY (JP < 56 :/:
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DATA POINT: EN-5 RUN: 18 1 HP ° I-

: 23.70 MH: .6755 r: 2100 rpm v/u: .231 9: 7.3" T: 28G.7 K
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!j A FA P3 INT° EN-t RUN. 1 61 Pip 8

L 23.7 MH: .6755 n: 2100 rpm v/u: .231 cb: 7.30 T: 286.7 K
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JDATA PLOINT: LIN D RUIN: 16 MPo 9

0: 23.70 NH: G755 n: 2100 rpm v/u: .231 4:7.30 T: 28G.- K

INSTANTANEOUS TIME HISTORY PA=6.
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DATA POIN- PT , U1 -v_.I.m..

: 23.70 MH: .6755 n: 2100 rpm v/u: .231 q: 7.30 T: 286.7 K
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DATA POI NT: EN-G RUN: 162 MP: 1

,: 23.70 MH: .7773 n: 2400 rpm v/u: .2G3 4): 7.30 T: 287.1 K
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-DATA POINT: EN-6 RUN: 162 MP: 1
0 : 23.70 MH: .7773 n: 2400 rpm v/u: .2G3 4: 7.30 T: 287.1 K

30 AVERAGE (61) TIME HISTORT (AP < 25 %) ,
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IDATA POINT: EN-6 RUN: 162 MP:2

~:23 .70 MH: .7773 n: 2400? rpm v/"u: .2G3 4 7.30 T: 237.1 K

INSTANTANEOUS TIME HISTORY
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-DATA POINT: EN-6 RUN iG IP: rip
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IDATA POINT: EN-C RUN: 162 MP: 4
0: 23.70 MH: .7773 n: 2400 rpm v/u: .263 @: 7.30 T: 287.1 K

INSTANTANEOUS TIME HISTORY
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SDATA POINT: EN-6 RUN: 162 NP: 4

0: 23.70 MH: .7773 n: 2400 rpm v/u: .263 0: 7.30 T: 287.1 K
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DATA POINT: EN-6 RUN: 162 °P:

: 23.70 MH: .7773 n: 2400 rpm v/u: .263 4: 7.30 T: 287.1 K
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DATA POINT. EN-6 PUN: 162 vp: 5

B: 23.70 MH: .7773 n: 2400 rpm v-u: .2G3 €: 7.30 T: 287.1 K

AVERAGE <55) TIME HISTORY (AP < 25 ,
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IDATA POINT: EN-6 RUN: 162 MP: -4,>*1
.: 23.70 MH: .7773 r: 2400 rpm v/u: .2G3 @: 7.30 T: 287.1 K
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DATA POINT: EN-6 RUN: 162 HP: 6

2' 23.70 MH: .7773 n: 2400 rpm v/u: .263 c: 7.30 T: 287.1 K
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IDATA POINT- EN-6 RUN: 162 MP: 7
8: 23.70 MH: .7773 n: 2400 rpm v/u: .2G3 4: 7.3" T: 287.1 K
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DATA POINT: EN-6 RUN: 162 NP: 7

: 23.70 MH: .7773 n: 2400 rpm v/u: .2G3 4): 7.30 T: 287.1 K

30 AVERAGE (57) TIME HISTORY (AP < 144 %)
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[DATA POINT: EN-6 RUN: 162 P: (3
: 23.70 MH: .7773 n: 2400 rpm v/u: .263 ¢: 7.3" T: 237.'
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11DATA POINT: EN-6 RUN. 162 iP :: 8

fi 23.70 rlH: .7773 n 2400 rpm v/,.,: .263 @: 7.30 T: 287.1 K . V
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[DATA POINT: EN-E RUN: 162 MP: 89
8: 23.70 MH: .7773 n: 240a rpm vu: .2G3 4.: 7.30 T: 287.1 K
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6. Propeller Rotational Harmonic Noise- and Overall Noise Levels

From all spectra of averaged time-histories the harmonic pres-

sure levels are determined under the presupposition of a 10 dB -

signal-to-noise ratio, and are submitted to the A-weighting

function. Both linear and A-weighted harmonic levels as well as

the respective overall pressure levels (calculated from the V

energy sum of harmonic levels) are listed in the following

tables.
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DNW PROPELLER NOISE TEST

MICROPHONE: MP 1 ( PITCH ANGLE: 19.9 DEG )

4., ---------------------------------------------------------------------------------

DATA-POINT / RUN I

I GN-1 / 151 I GN-2 / 152 II GN-3 / 153 I
S+--------------------4----------------------------------------------

IHNII F I SPL I SPLAII F SPL I SPLAII F SPL I SPLAI
-- ------------ +-------------------------------------------------------------

1 70.0 94.2 1 68.0 1 80.0 1103.4 1 80.9 11 90.0 1108.4 1 89.3 1
2 140.0 87.3 1 71.2 1 160.0 1100.3 1 86.9 11 180.0 1103.4 1 92.5 1
3 210.0 83.1 72.2 240.0 94.9 1 86.3 11 270.0 1104.3 1 95.7 1
4 280.0 76.2 67.6 320.0 92.2 85.6 360.0 98.6 93.8 "

5 350.0 74.3 67.7 400.0 86.7 81.9 450.0 94.6 91.4
6 420.0 62.3 57.5 480.0 75.2 72.0 540.0 87.1 83.9 .
7 490.0 59.7 56.5 560.0 78.1 74.9 630.0 92.7 90.8 "

I 8 560.0 67.3 64.1 640.0 69.8 67.9 720.0 91.6 90.8
9 630.0 59.1 57.2 720.0 62.3 61.5 810.0 79.2 78.4 I

i10 700.0 0.0 0.0 800.0 70.6 69.8 900.0 85.2 85.2 "
i11 770.0 0.0 0.0 880.0 52.3 51.5 990.0 75.5 75.5 "
12 840.0 0.0 0.0 960.0 1 0.0 1 0.0 111080.0 1 75.7 1 75.7 1 ,

I 13 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 111170.0 1 70.0 1 70.6 1
14 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111260.0 1 69.1 1 69.7 1

1 15 111050.0 1 0.0 1 0.0 111200.0 0.0 1 0.0 111350.0 1 70.4 1 71.0 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 57.3 1 58.3 1
1 17 111190.0 1 0.0 1 0.0 111360.0 0.0 1 0.0 111530.0 1 0.0 1 0.0 1
1 18 111260.0 1 0.0 0.0 111440.0 1 0.0 1 0.0 111620.0 1 0.0 1 0.0 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 0.0 1 0.0 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 0.0 1 0.0 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 0.0 1 0.0 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 0.0 1 0.0 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1
1 29 112030.0 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 0.0 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1
1 32 12240.0 1 0.0 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 0.0 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 :

34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0
35 112450.0 0.0 0.0 112800.0 0.0 0.0 113150.0 0.0 0.0

136 12520.0 1 0.0 1 0.0 12880.0 1 0.0 1 0.0 13240.0 1 0.0 1 0.0

1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0
1 38 112660.0 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 J 0.0 1 0.0

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0

----------------------------------------------------------------------
+---------------------------------------------------------------------------

I OASPL I 95.4 I 77.2 II 1105.8 I 92.1 II 1111.2 1101.2 1
+--------------4-------------------------------------------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA '.

4 ' . .- ".
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o. . ...

DNW PROPELLER NOISE TEST
____ ____ ____ __ '...%

MICROPHONE: MP 2 ( PITCH ANGLE: 19.9 DEG R- -.-.--

I DATA-POINT / RUN I"=

'I GN-1 151 GN-2 / 152 I1 GN-3 / 153 1 -

---------------------------------------------------------

IHNll F I SPL ISPLA 1 F SPL I SPLAII F SPL, I SPLA-
----------------------------------------------------------------------

1 11 70.0 100.8 74.6 11 80.0 1103.6 1 81.1 11 90.0 1110.7 1 91.6 1
2 140.0 97.6 1 81.5 11 160.0 1105.6 1 92.2 11 180.0 1116.5 1105.6 1
3 210.0 92.7 1 81.8 11 240.0 1100.7 1 92.1 11 270.0 1104.0 1 95.4 1.v
4 280.0 87.6 79.0 320.0 97.5 1 90.9 11 360.0 1108.5 1103.7 1

I, 5 350.0 82.2 75.6 400.0 94.4 1 89.6 11 450.0 1105.9 1102.7 1,
6 420.0 76.7 71.9 480.0 93.3 1 90.1 11 540.0 1104.7 1101.5 1-
7 490.0 70.0 66.8 560.0 88.9 1 85.7 11 630.0 1102.0 1100.1 i

I 8 560.0 71.3 68.1 640.0 84.0 82.1 720.0 94.8 94.0 ,
9 630.0 0.0 0.0 720.0 76.6 75.8 810.0 97.5 96.7 "

I10 700.0 0.0 0.0 800.0 78.1 77.3 900.0 96.6 96.6 '-
I.11 H 770.0 0.0 0.0 880.0 75.8 75.0 990.0 92.5 92.5 -

1.12 840.0 0.0 0.0 960.0 1 69.6 69.6 111080.0 1 87.8 1 87.8 1.
I 13 910.0 1 0.0 1 0.0 111040.0 1 60.6 1 60.6 111170.0 1 89.4 1 90.0 1

14 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111260.0 1 85.0 1 85.6 1
1 15 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 111350.0 1 85.6 1 86.2 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 77.1 1 78.1 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 74.6 1 75.6 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 74.6 1 75.6 1-
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 71.1 1 72.1 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 0.0 1 0.0 1

1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 1
1 22 111540.0 1 0.0 1 0.0 11760.0 1 0.0 1 0.0 111980.0 1 0.0 1 0.0 1",/
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 0.0 1 0.0 1,

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1

1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1.

1" 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1.
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0 1,

1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1
1. 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 0.0 1'

1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 0.0 1,

1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1

1 36 1 12520.0 1 0.0 1 0.0 1 12880.0 1 0.0 1 0.0 1 13240.0 1 0.0 1 0.0 1,

1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1
1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0 1"
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 1,

---------------------------------------------- 4------------------------

* +~-------------------------------------------.-------4---------+-------+-------+
1 OASPL 1103.1 1 86.7 11 1109.21 98.6 11 1118.81 110.9 1
+-------------+-------+-------+---------+--------+-------4---------+-------+-------+

F - FREQUENCY HZ "4.44

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

*4 4< ." .. :~r ." 4,,, .- . .- , .-. ••.-. -.- . . .. .p , .• .• .. -. ' .° *." .* * . - ",. . * . 4 -"% % ""."."%



DNW PROPELLER NOISE TEST

MICROPHONE: MP 3 ( PITCH ANGLE: 19.9 DEG )

------------------------------------------------------------------------- +
L~i DATA-POINT / RUN I

i GN-1 / 151 H GN-2 / 152 I GN-3 / 153 .

+--------------+--------+-------++---------- +--------+------4----------+---------+--------+ -

,HN F SPL I SPLAII F SPL I SPLAII F I SPLI SPLA'
S+-....---------++ 4---------- +. .+..--------------..----------+---------+------+

1 70.0 1103.0 1 76.8 H 80.0 1105.8 1 83.3 1j 90.0 1111.0 1 91.9 1

2 140.0 99.8 1 83.7 11 160.0 1106.1 1 92.7 11 180.0 1110.1 I 99.2 1 L

I 3 210.0 94.3 1 83.4 11 240.0 1103.3 1 94.7 11 270.0 1109.5 1100.9 1

, 4 280.0 91.6 1 83.0 11 320.0 1100.0 1 95.4 11 360.0 1109.8 1105.0 1

• I 5 350.0 87.1 I 80.5 400.0 99.3 1 94.5 1 450.0 1109.4 1106.2 1
, 6 420.0 83.8 79.0 480.0 97.4 1 94.2 11 540.0 1105.4 1102.2 1

. 7 490.0 76.6 73.4 560.0 90.7 1 87.5 630.0 1106.3 1104.4 1

8 560.0 71.7 68.5 640.0 90.2 1 88.3 1 720.0 [105.6 [104.8 1
9 630.0 69.1 67.2 720.0 87.3 1 86.5 11 810.0 1103.3 1102.5 1

I10 700.0 63.0 61.1 800.0 85.3 1 84.5 900.0 1101.8 1101.8 1
i11 770.0 0.0 0.0 880.0 79.6 1 78.8 11 990.0 1 99.8 1 99.8 -
12 840.0 0.0 0.0 960.0 1 77.5 1 '5 111080.0 1 98.6 1 98.6 1
13 910.0 1 0.0 1 0.0 111040.0 1 74.4 1 74.4 111170.0 1 92.5 1 93.1 1
14 980.0 1 0.0 1 0.0 111120.0 1 68.7 1 68.7 111260.0 1 95.4 1 96.0 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 65.7 I 66.3 111350.0 1 92.2 1 92.8 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 67.0 1 67.6 111440.0 1 90.4 1 91.4 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 62.6 1 63.2 111530.0 86.5 1 87.5 1

1 18 111260.0 1 0.0 1 0.0 111440.0 1 52.1 1 53.1 111620.0 88.1 1 89.1 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 84.2 1 85.2 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 79.2 1 80.4 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 78.8 1 80.0 ,

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 76.4 1 77.6 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 73.2 1 74.4 1
24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 68.7 1 69.9 1

1 25 111750.0 I 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 72.3 1 73.6 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 69.7 1 71.0 1

1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 67.3 1 68.6 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 69.7 1 71.0
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 66.0 1 67.3 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 64.5 1 65.8 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1

1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

1 33 112310.0 1 0.0 1 0.0 112640.0 0.0 1 0.0 112970.0 1 0.0 1 0.0-.

1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0 -

1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1

36 12520. 0.0 0.0 112880.0 0.0 0.0 113240.0 0.0 0.0
1 37 1 2590.0 1 00 1 0.0 1 2960.0 1 0.0 1 0.0 1 3330.0 1 0.0 1 0.0"''.,..

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0..

1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 .
------ ---------- +-------------------- ------- +----------+---------+-------

--------- +---------+---------4----------+---------+------------------------------------

I OASPL 1105.4 I 89.7 II 1111.11 101.7 II 1118.31 113.6 ,
4...------------- 44- +--------- ..-------------------------- +- -+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

-5 .:



DNW PROPELLER NOISE TEST v

MICROPHONE: MP 4 ( PITCH ANGLE: 19.9 LEG )

+------------------------------------------------ ------------------------------------------

I DATA-POINT / RUN

I GN-1 / 151 If GN-2 / 5 I GN-3 / 153 1
-~+------+---------------+------------+----------+----------+------------+--------------------

RIHNII F I SPL I SPLAII F SPL I SPLAI F I SPL I SPLA [I
S+----------------------------+----------+----------+------------+--------------------
i 1 70.0 1104.5 1 78.3 11 80.0 1109.6 1 87.1 11 90.0 1111.4 1 92.3 1

1 2 1f 140.0 1100.7 1 84.6 11 160.0 106.0 1 92.6 11 180.0 1110.2 1 99.3 1
3 210.0 94.8 1 83.9 11 240.0 1105.4 1 96.8 11 270.0 1112.4 1103.8 1

- 4 280.0 94.3 1 85.7 11 320.0 1103.7 1 97.1 11 360.0 1110.5 1105.7 1
5 350.0 88.5 81.9 400.0 1100.3 1 95.5 11 450.0 1110.0 1106.8 1

" 6 420.0 83.6 78.8 480.0 97.7 1 94.5 11 540.0 1108.9 1105.7 1
7 490.0 78.7 75.5 560.0 96.6 1 93.4 11 630.0 1108.1 1106.2 1

I.8 560.0 77.1 73.9 640.0 94.1 1 92.2 1f 720.0 1106.6 1105.8 1
I 9 630.0 71.6 69.7 720.0 88.8 1 88.0 11 810.0 1105.4 1104.6 1
I10 700.0 61.5 59.6 800.0 86.9 1 86.1 f1 900.0 1103.9 1103.9 1
I11 I 770.0 0.0 0.0 880.0 85.7 1 84.9 f 990.0 1102.9 1102.9 1
I,12 840.0 0.0 0.0 960.0 1 79.3 1 79.3 111080.0 1101.7 1101.7 1

13 910.0 1 0.0 1 0.0 111040.0 I 79.2 1 79.2 ff1170.0 1100.7 1101.3 1
14 980.0 1 0.0 1 0.0 111120.0 1 74.9 1 74.9 111260.0 1 95.8 1 96.4 I

1. 15 111050.0 1 0.0 1 0.0 ff1200.0 1 73.1 1 73.7 111350.0 1 97.3 1 97.9
1 16 ff1120.0 1 0.0 f 0.0 ff1280.0 f 68.3 f 68.9 ff1440.0 1 95.6 1 96.6 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 69.1 1 69.7 111530.0 1 90.7 1 91.7 1

18 1f1260.0 f 0.0 f 0.0 ff1440.0 f 64.7 1 65.7 ff1620.0 1 91.4 1 92.4 1V
1 19 ff1330.0 1 0.0 1 0.0 ff1520.0 f 61.1 1 62.1 111710.0 I 89.4 1 90.4 1
1 20 ff1400.0 1 0.0 1 0.0 ff1600.0 1 53.2 1 54.2 111800.0 1 87.1 1 88.3 1
1 21 ff1470.0 f 0.0 1 0.0 ff1680.0 f 0.0 1 0.0 ff1890.0 1 85.0 f 86.2
1 22 ff1540.0 1 0.0 1 0.0 ff1760.0 1 0.0 1 0.0 111980.0 1 81.2 1 82.4 1
1 23 ff1610.0 1 0.0 1 0.0 ff1840.0 f 0.0 f 0.0 ff2070.0 1 80.8 1 82.0 1
1 24 ff1680.0 1 0.0 1 0.0 ff1920.0 1 0.0 f 0.0 ff2160.0 1 79.1 1 80.3
1 25 ff1750.0 1 0.0 1 0.0 ff2000.0 1 0.0 1 0.0 112250.0 1 77.0 1 78.3 1
1 26 ff1820.0 f 0.0 f 0.0 ff2080.0 1 0.0 1 0.0 ff2340.0 1 74.8 1 76.1
1 27 ff1890.0 f 0.0 1 0.0 ff2160.0 1 .0 0.0 ff2430.0 1 74.5 1 75.8 1
1 28 ff1960.0 1 0.0 1 0.0 ff2240.0 1 0.0 f 0.0 ff2520.0 1 70.0 1 71.3
1 29 ff2030.0 1 0.0 1 0.0 ff2320.0 f 0.0 f 0.0 ff2610.0 1 71.9 1 73.2 f

30 ff2100.0 1 0.0 1 0.0 ff2400.0 f 0.0 1 0.0 ff2700.0 f 69.4 1 70.7 1
f 31 ff2170.0 f 0.0 1 0.0 ff2480.0 f 0.0 f 0.0 ff2790.0 1 62.4 1 63.7 1
1 32 ff2240.0 1 0.0 1 0.0 ff2560.0 f 0.0 1 0.0 ff2880.0 1 66.8 f 68.0 1
1. 33 ff2310.0 1 0.0 1 0.0 ff2640.0 f 0.0 f 0.0 ff2970.0 I 0.0 1 0.0
1' 34 ff2380.0 1 0.0 1 0.0 ff2720.0 1 0.0 1 0.0 ff3060.0 1 0.0 1 0.0 1
1 35 ff2450.0 f 0.0 1 0.0 ff2800.0 1 0.0 f 0.0 13150.0 1 0.0 f 0.0 f
1 36 ff2520.0 1 0.0 1 0.0 ff2880.0 f 0.0 f 0.0 ff3240.0 f 0.0 0.0 f y"

37 ff2590.0 1 0.0 1 0.0 ff2960.0 f 0.0 1 0.0 ff3330.0 1 0.0 0.0 f
38 ff2660.0 1 0.0 1 0.0 ff3040.0 1 0.0 1 0.0 ff3420.0 1 0.0 f 0.0

1 39 ff2730.0 f 0.0 f 0.0 ff3120.0 f 0.0 1 0.0 ff3510.0 1 0.0 0.0 -

1 40 ff2800.0 1 0.0 1 0.0 ff3200.0 f 0.0 1 0.0 ff3600.0 1 0.0 0.0
+-----+----------H-------------+----------+----------+------------+--------------------+

* ------------- +------~---------+------------+----------+---------- 4-4------------+----------+----------+ -

[ OASPL 1106.7 1 91.1 ff 1113.31 103.8 11 1119.71 115.6 1
+------------------+-+..-------.----------+--------------------------------+--------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 5 ( PITCH ANGLE: 19.9 DEG )

4----------------------------------------------------------------------------

DATA-POINT / RUN
I Il4

SI GN-1 / 151 II GN-2 / 152 I GN-3 / 153 I
S+-------------+-------------------------------------------------

IHNI F SPL I SPLAl F SPL I SPLAI F SPL I SPLAI

+-- --- +----------------------------------------------+-----------------------
1 I1 70.0 1105.0 1 78.8 11 80.0 1112.6 1 90.1 11 90.0 1110.9 1 91.8 1

2 140.0 1101.8 1 85.7 11 160.0 1107.1 1 93.7 180.0 1110.6 1 99.7 1

3 210.0 93.4 82.5 240.0 1103.6 1 95.0 270.0 1113.6 1105.0 1 I6
,"4 280.0 93.3 84.7 11 320.0 1106.8 1100.2 11 360.0 1114.8 1110.0 1
I 5 350.0 90.0 1 83.4 400.0 1102.9 1 98.1 11 450.0 1106.2 1103.0 I
I 6 420.0 83.1 78.3 480.0 95.4 1 92.2 540.0 1109.5 1106.3 1
I I7 490.0 75.8 72.6 560.0 97.7 1 94.5 )1 630.0 1109.8 1107.9 1

8 560.0 77.2 74.0 640.0 95.2 1 93.3 11 720.0 1105.7 1104.9 1
9 630.0 73.3 71.4 720.0 91.4 1 90.6 11 810.0 1105.3 1104.5 1

10 700.0 64.8 1 62.9 800.0 88.0 1 87.2 11 900.0 1103.2 1103.2 1
11II 770.0 64.9 64.1 880.0 85.2 1 84.4 11 990.0 1104.1 104.1 1
12 840.0 58.7 57.9 960.0 1 84.8 1 84.8 111080.0 1101.2 1101.2 .

13 910.0 1 0.0 1 0.0 111040.0 1 81.0 1 81.0 111170.0 1100.1 1100.7 1

14 980.0 1 0.0 1 0.0 111120.0 1 74.8 1 74.8 111260.0 1100.1 1100.7 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 73.3 1 73.9 111350.0 1 96.5 1 97.1 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 73.4 1 74.0 111440.0 1 95.4 1 96.4 1

1 17 111190.0 1 0.0 1 0.0 111360.0 1 68.2 1 68.8 111530.0 1 94.0 1 95.0 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 60.5 1 61.5 11620.0 1 90.7 1 91.7 1

1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 90.1 1 91.1 .
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 88.b 90.0 1
- 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 85.5 1 86.7 1

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 85.4 86.6 1,%

1 23 111610.0 1 0.0 1 0.0 111840.0 0.0 1 0.0 112070.0 1 83.8 1 85.0 1

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 81.3 1 82.5 1

1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 I 79.8 1 81.1 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 77.9 1 79.2 1

1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 75.0 1 76.3 1

1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 73.5 1 74.8 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 70.7 1 72.0 .
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 69.2 70.5

1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1
' 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 0.0

1 35 112450.0 1 0.0 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1

1 36 112520.0 1 0.0 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0. _

1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 0.0

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 0.0

11 40 2800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600,0 0.0 0.0
------------------------------- ---------- ------ +-----

--------------------------- --- -------. 4---------+------+-

. OASPL 1107.2 1 91.0 II 1113.31 105.1 11 1120.71 116.3 1

+..--------------+------+-------4--------+-------+-------4--------------+-------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

_if'[,A - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

.. .:. . ....... . . . . . - . ... . . . . . . ..



DNW PROPELLER NOISE TEST

MICROPHONE: MP 6 ( PITCH ANGLE: 19.9 DEG )

--------------------------------------------------------------------------------------------

DATA-POINT / RUN

I GN-1 /151 H GN-2 /152 [[ GN-3 /153 [

+----++------------+-------+--------+---------+-------+------- --------- +-------+-----+

[ HN [ F [ SPL I SPLA F [ SPL I SPLA [[ F [ SPL I SPLA [

S+--------------------------------------------------------------------
i 11 70.0 1104.4 1 78.2 80.0 1114.5 1 92.0 1 90.0 1109.3 1 90.2 1

, 2 140.0 1100.3 1 84.2 160.0 1106.5 1 93.1 180.0 1108.4 1 97.5 1

3 210.0 91.1 1 80.2 240.0 1104.5 1 95.9 270.0 1110.2 1101.6 1
4 280.0 92.0 1 83.4 320.0 1106.2 1 99.6 11 360.0 1109.5 1104.7 1

5 350.0 88.8 82.2 400.0 99.4 94.6 450.0 1102.4 1 99.2 1

6 420.0 76.1 71.3 480.0 93.7 90.5 11 540.0 1107.7 1104.5 1

7 490.0 75.0 71.8 560.0 96.2 93.0 11 630.0 1104.8 1102.9 1

8 560.0 74.5 71.3 640.0 90.8 88.9 11 720.0 1 99.1 i 98.3 ,

9 630.0 68.2 66.3 720.0 80.5 79.7 11 810.0 1103.1 1102.3 1

i10 700.0 58.3 56.4 800.0 86.7 85.9 900.0 98.2 98.2 .

11 770.0 0.0 0.0 880.0 81.9 81.1 990.0 95.2 95.2 .

12 840.0 0.0 0.0 960.0 1 75.0 1 75.0 111080.0 1 96.9 1 96.9 1

13 910.0 1 0.0 1 0.0 111040.0 1 74.4 74.4 111170.0 1 93.8 1 94.4 1

14 980.0 1 0.0 1 0.0 111120.0 1 72.4 72.4 111260.0 1 91.3 1 91.9 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 68.3 1 68.9 111350.0 1 91.9 1 92.5 1
1 16 111120.0 1 0.0 0.0 111280.0 1 63.3 1 63.9 111440.0 1 88.0 1 89.0 1

1 17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 84.2 1 85.2 1

1 18 111260.0 1 0.0 1 0.0 11440.0 1 0.0 1 0.0 111620.0 1 82.7 1 83.7 1

1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 0.0 111710.0 1 84.0 1 85.0 1

1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 75.1 I 76.3 1

1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 77.9 1 79.1 1

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 76.4 1 77.6 1

1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 65.4 1 66.6 1

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1

1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 0.0 1

1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1

1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 0.0 -

1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 0.0.

1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 0.0 I
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 0.0,.

1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 0.0-.

1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 0.0 0.0.'

1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 0.0 '

1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 0.0 I
1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 0.0 1

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 0.0 , ,-7.

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 0.0 .

1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 13600.0 1 0.0 0.0 -
.... + +-----------------+-------.-------+-----------------------+

+--------------+------------------------±-------+-------4---------+-------+-------+

I OASPL 1106.2 1 89.4 I1 1116.11 103.8 II 1117.01 111.8 1
+----------------------------------------+-------+-------+----------+-------+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

. ~ ~ ~ ~ ~~~~ .o



DNW PROPELLER NOISE TEST

MICROPHONE: MP 7 ( PITCH ANGLE: 19.9 DEG )

+----------------------------------------------------------------------------

DATA-POINT / RUN

I CN-1 151 GN-2 / 152 II GN-3 / 153 I
---------------------------------------------------------------------------

IHNII F SPL I SPLAII F SPL I SPLAII F SPL I SPLAI
,------------ + - - - 4 -H ---------- + - -++--------+----------+ . +

1 70.0 1100.5 1 74.3 11 80.0 1111.5 1 89.0 11 90.0 1110.8 1 91.7 1

2 140.0 91.5 1 75.4 11 160.0 1103.0 89.6 11 180.0 1 0.0 1 0.0 1
3 210.0 88.0 77.1 240.0 99.6 91.0 270.0 0.0 0.0
4 280.0 77.8 69.2 320.0 92.1 85.5 360.0 0.0 0.0 I
5 350.0 0.0 0.0 400.0 87.6 82.8 450.0 0.0 0.0 -
6 420.0 0.0 0.0 480.0 77.3 74.1 i 540.0 0.0 0.0 .
7 490.0 0.0 0.0 560.0 80.0 76.8 630.0 0.0 0.0
8 560.0 0.0 0.0 640.0 76.3 74.4 720.0 0.0 0.0 I
9 630.0 0.0 0.0 720.0 58.9 58.1 810.0 0.0 0.0 .

10 700.0 1 0.0 0.0 800.0 0.0 0.0 900.0 0.0 0.0 .

11 770.0 0.0 0.0 880.0 0.0 0.0 990.0 0.0 0.0 "
12 840.0 0.0 0.0 960.0 1 0.0 1 0.0 111080.0 1 0.0 1 0.0 1
13 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 111170.0 1 0.0 1 0.0 1
14 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111260.0 0.0 1 0.0 1

1 15 11050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 111350.0 1 0.0 1 0.0 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 0.0 1 0.0 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 0.0 1 0.0 1
1 19 11330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 0.0 1 0.0 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 0.0 1 0.0 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 0.0 1 0.0 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 0.0 1 0.0 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 0.0 1 0.0 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1

1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0""

1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1

1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0- i

1 33 12310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0

1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0

1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0

1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 .

1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 0.0

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0-.

1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0-'

-- --- 4----------------+-------+---------±------------------------------------+

-- -------------+--------------4-4- - +--- ----- + ----- +4- -- ---- + - ----- + --- -+ -

OASPL 1101.2 I 80.8 II 1112.31 95.5 II 1110.81 91.7 .

S±--------------------+----------------------+----------------------+-

F - FREQUENCY IZ
SfL - SOUND PRESSURE LEVEL DB RE 2E-5 PA r',r
S PIA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

.. .-.-- ,.'..... '... .-........ '.....:.". ,,.....-v,. ,-v..., v-..-. -.- - --.--- -. 1



D,NW PROPELLER NOISE TEST

MICROPHONE: MP 7 ( PITCH ANGI,E: 23.7 DEG )

+-----------------------------------------------------------------------------------

I DATA-POINT / RUN

I CN-3 /101 [[ CN-4 /100 I[ CN-7 / 99
+----+----------------+ ----------- -------------------------------- +--------+

IHN[[ F SPL I SPLA F SPL I SPLA[ F SPLI SPLAI
+----++----------+------ ------------- -------- +--------------------------+------

11 60.0 101.7 75.5 70.0 1112.0 1 85.8 11 75.0 1113.9 91.4
2 120.0 90.7 74.6 140.0 98.4 [ 82.3 [[ 150.0 [107.3 1 93.9 1
3 180.0 83.1 72.2 210.0 93.2 1 82.3 [ 225.0 [100.1 91.5 .
4 240.0 76.5 67.9 280.0 77.8 69.2 300.0 85.7 79.1
5 300.0 74.2 67.6 350.0 78.2 71.6 375.0 77.6 72.8
6 360.0 72.1 67.3 420.0 73.6 68.8 450.0 69.6 66.4
7 420.0 70.7 65.9 490.0 68.5 65.3 525.0 78.7 75.5
8 480.0 68.2 65.0 560.0 61.3 58.1 600.0 67.7 65.8
9 540.0 61.1 57.9 630.0 0.0 0.0 675.0 70.5 68.6 ,

10 600.0 0.0 0.0 700.0 0.0 0.0 750.0 69.5 68.7 .
11 660.0 0.0 0.0 770.0 0.0 0.0 825.0 68.4 67.6
12 720.0 0.0 0.0 840.0 0.0 0.0 900.0 56.0 56.0 -
13 780.0 0.0 0.0 910.0 0.0 0.0 975.0 0.0 0.0
14 840.0 0.0 0.0 980.0 [ 0.0 [ 0.0 [[1050.0 [ 0.0 [ 0.0
15 900.0 [ 0.0 1 0.0 [[1050.0 [ 0.0 [ 0.0 [[1125.0 [ 0.0 1 0.0 1
16 960.0 [ 0.0 1 0.0 [[1120.0 1 0.0 1 0.0 [[1200.0 [ 0.0 1 0.0 1-
17 [[1020.0 [ 0.0 1 0.0 [[1190.0 [ 0.0 1 0.0 [[1275.0 [ 0.0 1 0.0 1
18 [[1080.0 1 0.0 1 0.0 [[1260.0 1 0.0 [ 0.0 [[1350.0 [ 0.0 [ 0.0 1

[ 19 [[1140.0 1 0.0 1 0.0 [[1330.0 1 0.0 1 0.0 [[1425.0 1 0.0 1 0.0
20 [[1200.0 [ 0.0 1 0.0 [[1400.0 1 0.0 1 0.0 [[1500.0 [ 0.0 [ 0.0 1

1 21 [[1260.0 [ 0.0 1 0.0 [[1470.0 [ 0.0 [ 0.0 [[1575.0 [ 0.0 1 0.0 1
1 22 [[1320.0 1 0.0 1 0.0 [[1540.0 1 0.0 1 0.0 [[1650.0 [ 0.0 1 0.0 1

23 [[1380.0 [ 0.0 1 0.0 [[1610.0 [ 0.0 [ 0.0 [[1725.0 1 0.0 [ 0.0 1
1 24 [[1440.0 1 0.0 1 0.0 [[1680.0 [ 0.0 [ 0.0 [[1800.0 [ 0.0 [ 0.0 1

25 [[1500.0 1 0.0 1 0.0 [[1750.0 1 0.0 [ 0.0 [[1875.0 [ 0.0 [ 0.0
26 [[1560.0 1 0.0 1 0.0 [[1820.0 1 0.0 1 0.0 [[1950.0 [ 0.0 [ 0.0
27 [[1620.0 1 0.0 1 0.0 [[1890.0 1 0.0 1 0.0 [[2025.0 [ 0.0 1 0.0
28 [[1680.0 1 0.0 1 0.0 [[1960.0 1 0.0 1 0.0 [[2100.0 [ 0.0 1 0.0
29 [[1740.0 1 0.0 1 0.0 [[2030.0 1 0.0 1 0.0 [[2175.0 [ 0.0 1 0.0 1
30 [[1800.0 1 0.0 1 0.0 [[2100.0 1 0.0 1 0.0 [[2250.0 1 0.0 1 0.0
31 [[1860.0 1 0.0 1 0.0 [[2170.0 1 0.0 1 0.0 [[2325.0 1 0.0 1 0.0

1 32 1[[920.0 1 0.0 1 0.0 [[2240.0 1 0.0 1 0.0 12400.0 1 0.0 1 0.0 1
1 33 1[1980.0 [ 0.0 [ 0.0 [[2310.0 [ 0.0 1 0.0 [[2475.0 1 0.0 [ 0.0
. 34 [[2040.0 [ 0.0 [ 0.0 [[2380.0 [ 0.0 [ 0.0 [[2550.0 [ 0.0 1 0.0
1 35 [[2100.0 [ 0.0 [ 0.0 [[2450.0 [ 0.0 1 0.0 [[2625.0 [ 0.0 [ 0.0
1 36 [[2160.0 [ 0.0 [ 0.0 [[2520.0 [ 0.0 [ 0.0 [[2700.0 1 0.0 [ 0.0
1 37 [[2220.0 [ 0.0 [ 0.0 [[2590.0 [ 0.0 [ 0.0 [[2775.0 [ 0.0 [ 0.0

38 [[2280.0 [ 0.0 [ 0.0 [[2660.0 [ 0.0 1 0.0 [[2850.0 [ 0.0 [ 0.0 [
39 [[2340.0 [ 0.0 [ 0.0 [[2730.0 [ 0.0 1 0.0 [[2925.0 [ 0.0 [ 0.0
40 [[2400.0 [ 0.0 [ 0.0 [[2800.0 [ 0.0 1 0.0 [[3000.0 [ 0.0 [ 0.0

..------ - ------------------------- +---------+-----------------------------
--------- ----------------------------- ---- +---------++-------------------+-----

------------------ +---------4----------+---------+----------H----------------------------
I OASPL [102.1 [ 80.2 [[ <12.2 [ 88.8 I[ [114.9 [I97.3

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-S PA

-#d



DNW PROPELLER NOISE TEST

MICROPHONE: MP 6 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------

DATA-POINT / RUN.

CN-3 /101 [j CN-4 /100 Il CN-7 / 99 I
S+--------------------+------------------------4--------+--------------

IHNiI F I SPL I SPLAII F SPL I SPLAI[ F SPL I SPLAI
- +.-------+-------++-----------------------4------------------+-------+

1 60.0 1104.5 1 78.3 11 70.0 1112.7 1 86.5 11 75.0 1114.7 1 92.2 1
2 120.0 97.8 1 81.7 11 140.0 1107.4 1 91.3 11 150.0 1111.2 1 97.8 I
3 180.0 87.1 76.2 210.0 97.4 1 86.5 11 225.0 1105.0 1 96.4 1

* 4 240.0 72.8 64.2 280.0 97.1 88.5 300.0 1104.0 1 97.4 1

5 300.0 0.0 0.0 350.0 92.7 86.1 375.0 98.5 93.7
6 360.0 0.0 0.0 420.0 81.3 76.5 450.0 87.2 84.0
7 420.0 0.0 0.0 490.0 80.6 77.4 525.0 91.4 88.2

I 8 480.0 0.0 0.0 560.0 77.4 74.2 600.0 88.0 86.1 I
9 540.0 0.0 0.0 630.0 66.2 64.3 675.0 74.1 I 72.2 .

10 600.0 I0.0 I0.0 II700.0 I0.0 I0.0 II750.0 I76.1 I75.3I
I11 i 660.0 0.0 0.0 770.0 0.0 0.0 825.0 75.2 74.4 I
12 720.0 0.0 0.0 840.0 0.0 0.0 900.0 68.4 68.4 I
13 780.0 0.0 0.0 910.0 0.0 0.0 975.0 62.3 62.3
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111050.0 1 59.5 1 59.5 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111125.0 1 0.0 1 0.0 1
16 960.0 1 0.0 1 0.0 11120.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111275.0 1 0.0 1 0.0 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111350.0 1 0.0 1 0.0 1
I 19 111140.0 0.0 1 0.0 111330.0 1 0.0 1 0.0 111425.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111500.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111575.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111650.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111725.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111800.0 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 111875.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 111950.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 0.0 112025.0 1 0.0 0.0
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112175.0 1 0.0 1 0.0
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112325.0 1 0.0 1 0.0
1 32 111920.0 1 0.0 1 0.0 112240.0 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112475.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112550.0 1 0.0 1 0.0

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112625.0 1 0.0 1 0.0

1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0

1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112775.0 1 0.0 1 0.0 1

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 112850.0 1 0.0 1 0.0

39 12340.0 0.0 0.0 112730.0 0.0 0.0 112925.0 0.0 0.0
140 12400.0 1 0 0 0 128000 1 0.0 1 0.0 13000.0 1 0.0 1 0.0

- . .- - - - - - --- --------. +.. .... + +.. .. . - - 4- ......+ ....- - - - - - - - +-

---- +------------- -------------------------------- w-----+--------------

I OASPL 1105.4 1 84.2 11 1114.0 1 95.4 II 1116.9 1103.3 I
+----------------------+------------------------------------- ---+-----------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

j 2A%'N .*



DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 19.9 DEG )

+-------------------------------------------------------------------------------+
DATA-POINT / RUN I

GN-1 / 151 j GN-2 / 152 If GN-3 / 153 I
+-------- - + .------- +--------++ - +--------+-------+ - +--------+-------+
]RNI F I SPL I SPLAff F I SPL I SPLAI F I SPLI SPLAI .4'

S+--------------------+----------------+--------H-----------------------

I1 11 70.0 1101.9 1 75.7 I 80.0 1107.0 1 84.5 11 90.0 1107.7 1 88.6 1
1 2 11 140.0 1100.5 1 84.4 1 160.0 1105.1 1 91.7 11 180.0 1109.3 1 98.4 1
I I3 210.0 15.4 1 84.5 11 240.0 1105.0 1 96.4 11 270.0 1109.3 1100.7 1

' 4 280.0 91.1 82.5 11 320.0 1101.5 1 94.9 11 360.0 1108.8 1104.0 I
I5 350.0 84.8 78.2 400.0 99.4 1 94.6 1f 450.0 1108.0 1104.8 1

6 420.0 81.8 77.0 480.0 97.1 1 93.9 11 540.0 1107.7 1104.5 I
7 490.0 78.7 75.5 560.0 94.8 1 91.6 11 630.0 1106.6 1104.7 1

- 8 560.0 73.5 70.3 640.0 90.3 1 88.4 1f 720.0 1105.8 1105.0 1
""9 630.0 67.9 66.0 720.0 90.0 1 89.2 11 810.0 1105.0 1104.2 1
i10 700.0 64.1 62.2 800.0 87.2 1 86.4 11 900.0 (103.1 1103.1 1
11 f 770.0 0.0 0.0 880.0 83.1 1 82.3 ff 990.0 1101.9 1101.9 1

I 12 840.0 0.0 0.0 960.0 1 80.6 1 80.6 1f1080.0 1100.0 1100.0 1'%.

13 910.0 1 0.0 1 0.0 ff1040.0 1 78.3 1 78.3 111170.0 1 98.3 1 98.9 1
14 980.0 1 0.0 1 0.0 111120.0 I 74.0 1 74.0 f11260.0 1 96.7 1 97.3 1
15 111050.0 1 0.0 1 0.0 ff1200.0 1 72.5 1 73.1 f11350.0 1 94.8 1 95.4 1

1 16 ff1120.0 1 0.0 1 0.0 ff1280.0 68.0 1 68.6 ff1440.0 1 92.7 1 93.7 1
1 17 f11190.0 1 0.0 1 0.0 ff1360.0 1 68.6 1 69.2 ff1530.0 1 90.8 1 91.8 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 63.2 1 64.2 111620.0 f 89.1 1 90.1 1
1 19 f11330.0 1 0.0 1 0.0 1f1520.0 1 59.2 1 60.2 ff1710.0 1 87.8 1 88.8 -
1 20 111400.0 1 0.0 1 0.0 ff1600.0 1 0.0 1 0.0 ff1800.0 1 85.9 f 87.1 1
1 21 111470.0 1 0.0 1 0.0 ff1680.0 1 0.0 1 0.0 111890.0 1 85.1 1 86.3 1
1 22 ff1540.0 f 0.0 f 0.0 ff1760.0 f 0.0 1 0.0 ff1980.0 1 80.4 f 81.6 1
1 23 ff1610.0 f 0.0 1 0.0 ff1840.0 1 0.0 1 0.0 112070.0 1 80.2 1 81.4 1
1 24 1f1680.0 1 0.0 1 0.0 ff1920.0 f 0.0 1 0.0 ff2160.0 f 78.3 1 79.5 1
1 25 111750.0 1 0.0 1 0.0 ff2000.0 1 0.0 1 0.0 ff2250.0 1 75.6 f 76.9 f
26 ff1820.0 1 0.0 1 0.0 ff2080.0 1 0.0 1 0.0 ff2340.0 1 75.4 1 76.7 1

1 27 111890.0 1 0.0 1 0.0 ff2160.0 1 0.0 1 0.0 ff2430.0 1 72.8 1 74.1 1
1 28 1f1960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 ff2520.0 1 69.7 1 71.0
1 29 112030.0 1 0.0 1 0.0 ff2320.0 f 0.0 1 0.0 ff2610.0 1 70.9 1 72.2 1
1 30 ff2100.0 1 0.0 1 0.0 ff2400.0 1 0.0 1 0.0 ff2700.0 1 67.1 1 68.4 1
1 31 ff2170.0 1 0.0 1 0.0 ff2480.0 1 0.0 1 0.0 ff2790.0 1 67.3 1 68.6 1 L
1 32 ff2240.0 1 0.0 1 0.0 ff2560.0 0.0 1 0.0 ff2880.0 1 66.8 f 68.0 1
1 33 ff2310.0 10.01 0.0 ff2640.0 10.01 0.0 ff2970.0 10.01 0.0 1
1 34 ff2380.0 f 0.0 f 0.0 ff2720.0 1 0.0 1 0.0 ff3060.0 1 0.0 1 0.0 1

35 ff2450.0 1 0.0 1 0.0 ff2800.0 1 0.0 1 0.0 ff3150.0 1 0.0 1 0.0.-
1 36 ff2520.0 f 0.0 f 0.0 ff2880.0 1 0.0 1 0.0 ff3240.0 0.0 f 0.0 1
37 ff2590.0 1 0.0 f 0.0 112960.0 1 0.0 1 0.0 ff3330.0 1 0.0 1 0.0

138 ff2660.0 10.0 0.0 ff3040.0 10.01 0.0 ff3420.0 10.0 10.0 1
39 ff2730.0 f 0.0 f 0.0 ff3120.0 1 0.0 1 0.0 ff3510.0 1 0.0 1 0.0 1

1 40 ff2800.0 1 0.0 f 0.0 ff3200.0 1 0.0 1 0.0 ff3600.0 f 0.0 f 0.0 1
-- --- 4---------------------------------------4-------------------------------
+--------------+--------------4-4-----------------------4-----------------------
I OASPL 1105.0 I 89.7 f1 1111.7 1102.6 If 1117.8 1114.1 I
----------------+-------+-------4----------------+-------4---------+-------+-----+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

le- g. ,L!



-3-771-7 -7. 7,

DNW PROPELLER NOISE TEST !R

MICROPHONE: MP 9 ( PITCH ANGLE: 19.9 DEG ) -'

+----------------------------------------------------------------------------
I DATA-POINT / RUN [

[ GN-1 / 151 GN-2 / 152 i[ GN-3 / 153 I

I HN I[ F SPL I SPLA H F SPL I SPLA [[ F SPL I SPLA [

~~1 ~---------------------------------------------------4------------------------
1 11 70.0 1100.7 1 74.5 11 80.0 108.4 1 85.9 11 90.0 1105.3 1 86.2

2 140.0 99.1 1 83.0 11 160.0 1103.0 1 89.6 11 180.0 1106.5 1 95.6 1

3 210.0 90.2 1 79.3 11 240.0 1100.4 1 91.8 11 270.0 1112.3 1103.7 1

4 280.0 92.5 1 83.9 11 320.0 1103.6 1 97.0 11 360.0 1109.8 1105.0 1

5 350.0 86.5 79.9 400.0 96.8 1 92.0 11 450.0 1108.7 1105.5 1

6 420.0 82.1 77.3 480.0 96.9 1 93.7 11 540.0 1108.5 1105.3 1

7 490.0 76.3 73.1 560.0 94.6 1 91.4 11 630.0 1106.6 1104.7 1

8 560.0 74.0 70.8 640.0 91.1 i 89.2 11 720.0 1105.4 1104.6 1

9 630.0 73.2 71.3 720.0 88.4 1 87.6 11 810.0 1106.0 1105.2 1

10 700.0 65.8 63.9 800.0 87.9 1 87.1 11 900.0 1102.0 1102.0 1
11 770.0 0.0 0.0 880.0 83.3 1 82.5 990.0 1100.4 1100.4 1

12 840.0 0.0 0.0 960.0 78.7 1 78.7 111080.0 1101.5 1101.5 1

13 910.0 1 0.0 1 0.0 111040.0 1 80.8 1 80.8 111170.0 1100.3 1100.9 1
14 980.0 1 0.0 1 0.0 111120.0 1 73.7 1 73.7 111260.0 1 96.7 1 97.3 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 73.8 1 74.4 111350.0 1 96.7 1 97.3 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 69.9 1 70.5 111440.0 1 94.8 1 95.8 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 69.8 1 70.4 111530.0 1 92.3 1 93.3 1

1 18 111260.0 1 0.0 1 0.0 111440.0 1 61.4 1 62.4 111620.0 1 90.9 1 91.9 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 89.6 1 90.6 1

1 20 111400.0 1 0.0 0.0 111600.0 1 0.0 0.0 111800.0 1 88.7 1 89.9 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 86.7 1 87.9 1

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 82.2 1 83.4 1

1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 80.3 1 81.5 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 79.1 1 80.3 1

1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 71.5 1 72.8 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0

1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 I
1 30 112100.0 1 0.0 1 0.0 112400.0 0.0 1 0.0 112700.0 1 0.0 1 0.0 1

1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0-

1 32 112240.0 1 0.0 1 0.0 112560.0 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 .

1 34 112380.0 1 0.0 1 0.0 112720.0 0.0 1 0.0 113060.0 1 0.0 1 0.0 1

I 35 112450.0 1 0.0 1 0.0 112800.0 0.0 1 0.0 113150.0 1 0.0 1 0.0 1

1 36 112520.0 1 0.0 1 0.0 112880.0 0.0 1 0.0 113240.0 1 0.0 1 0.0_.

1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1

1 38 112660.0 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 0.0

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0 1

140 112800.0 1 0.0 1 0.0 13200.0 0.0 1 0.0 113600.0 1 0.0 1 0.0-,

---------------------------------------------------------------------------
+--------------+--------------+-----------------------------------------------

I OASPL 1103.7 1 88.8 11 1111.41 101.9 II 1118.31 114.7 1,.,-%
+---------------------------------------------------4------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 1 PITCH ANGLE: 23.7 DEG ".,

DATA-POINT / RUN

I GN-4 /148 H GN-5 /149 l GN-6 /150 I
---------- +-----------+---------------------------- ------------ +----------+------+
I HN I1 F I SPL I SPLA II F I SPLI SPLA i F I SPLI SPLA I
+--- -4 +-......-+----------++------------..------------ .4-----------------------------+

1 60.0 91.7 65.5 70.0 98.5 1 72.3 11 80.0 1106.0 1 83.5 1
2 120.0 80.2 64.1 140.0 85.5 69.4 160.0 99.3 85.9 I
3 180.0 68.3 57.4 210.0 86.3 75.4 240.0 95.6 87.0
4 240.0 62.7 54.1 280.0 79.6 71.0 320.0 90.8 84.2
5 300.0 0.0 0.0 350.0 76.2 69.6 400.0 88.1 83.3
6 360.0 0.0 0.0 420.0 56.3 51.5 480.0 74.4 71.2
7 420.0 0.0 0.0 490.0 66.2 63.0 560.0 65.7 62.5 -
8 480.0 0.0 0.0 560.0 71.5 68.3 640.0 0.0 0.0 "
9 540.0 0.0 0.0 630.0 67.7 65.8 720.0 0.0 0.0 -

10 600.0 0.0 0.0 700.0 61.4 59.5 800.0 0.0 0.0 I
i11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 0.0 0.0 '
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 0.0 0.0--
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 0.0 0.0 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1

1 17 111020.0 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1

19 111140.0 1 0.0 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 0.0 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 I 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 11920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 0.0 1
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 0.0 1 0.0 113040.0 1 0.0 1 0.0 1

39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 140 112400.0 I 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 +

+--4------+------+----------4------------+----------+---------- 44---------- +--------------------

------------ +---------------+------------+----------+----------4------------+--------------------

I OASPL I 92.0 I 68.4 II 1 99.0 I 79.8 II 1107.3 1 92.1 I
--------------------------- 4------------+----------+----------4------------+--------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

.r ". "" .•". ."". "" ,, ,, "/ ."". J ."". "" ; . "'' " ,r ". ." "," ."". .- "- "• ."" "--'.-"-' -"
.'

" ." '.' • -' - .".". "" ' --- " - ,"." '"-.-



A' DNW PROPELLER NOISE TEST

MICROPHONE: NP 2 ( PITCH ANGLE: 23.7 DEG )

+---------------------------------------------------------------------------

I DATA-POINT / RUN .

*. I GN-4 /148 II GN-5 /149 I GN-6 /150 I
S+--------------------4-----------------------.4-----------------------+-

IHNI( F I SPL I SPLAII F I SPL I SPLAI F f SPLI SPLAI
---- - +-------+----------------+--------------4---------+--------------+

1 1 60.0 94.4 68.2 11 70.0 1103.0 76.8 1 80.0 1105.4 1 82.9 1
" 2 120.0 91.0 74.9 140.0 99.3 83.2 11 160.0 1106.0 1 92.6 1

3 180.0 85.5 74.6 210.0 93.7 82.8 1 240.0 I101.6 1 93.0 "
4 240.0 78.4 69.8 280.0 89.2 80.6 320.0 98.5 91.9

I"5 300.0 60.0 53.4 350.0 82.6 76.0 400.0 94.0 89.2 I
6 360.0 0.0 0.0 420.0 79.6 74.8 480.0 93.5 90.3 '

I.7 420.0 0.0 0.0 490.0 74.3 71.1 560.0 88.7 85.5 "
8 480.0 0.0 0.0 560.0 69.9 66.7 640.0 84.2 82_7 ,
9 540.0 0.0 0.0 630.0 64.8 62.9 720.0 8i.3 80.5 -

10 600.0 0.0 0.0 00.0 0.0 0.0 800.0 76.3 75.5
I 11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 65.0 64.2 •
I 12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 0.0 0.0 '
I"13 780.0 0.0 0.0 910.0 1 0.0 I 0.0 111040.0 1 0.0 1 0.0 1
- 14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1
.15 900.0 1 0.0 1 0.0 I1050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1

16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1
1 17 111020.0 1 0.0 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 11140.0 1 0.0 1 0.0 11330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
, 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 01.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 11540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 11610.0 1 0.0 1 0.0 181140.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 I 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 "
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1 .

1 27 111620.0 1 0.0 1 0.0 (11890.0 ( 0.0 1 0.0 12160.0 1 0.0 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
- 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 (12240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 0.0 112640.0 1 0.0 J.0 I
1 34 1,2040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
I 35 ((2100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 ((2520.0 1 0.0 1 0.0 ((2880.0 1 0.0 1 0.0
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1. 38 12280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 13040.0 1 0.0 1 0.0 1

- 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 13120.0 1 0.0 1 0.0

40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 "0.0

----- --------------------------------------- 4-----------------------
+---------------+-------+----------------+------------------------------+-------
I OASPL 1 96.5 1 78.8 11 1105.11 88.2 11 1110.11 99.1 I

+--------------+-----------------4------------------------4----------------+-------

F - FREQUENCY HZ
-, - SOUND PRESSURE LEVEL DB RE 2E-5 ?A

'-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA
, .. 4 - C - . -. j 

o
. .~ . - -



.__N

DN W PROPELLER NOISE TEST

MICROPHONE: MP 3 ( PITCH ANGLE: 23.7 DEG ) -,

----------------------------------------------------------------------+

DATA-POINT / RUN .

I GN-4 I 148 GN-5 / 149 II GN-6 / 150
+ . .+ -. . . .... ... . ..+. . . - . . . + - + - - + . . . .+- .. .. + -.. . ...

IHNII F SPIL I SPLAII F I SPLI SPLAII F I SPL I SPLA"
S+----------+-------- +-----------+---------+--------------------------+--------

1 60.0 97.0 70.8 11 70.0 1105.2 1 79.0 11 80.0 1106.4 1 83.9 1
2 120.0 94.0 77.9 140.0 101.5 1 85.4 11 160.0 1106.3 1 92.9 1
3 180.0 87.0 76.1 210.0 96.2 1 85.3 11 240.0 1103.5 1 94.9 -
4 240.0 80.6 72.0 280.0 93.4 1 84.8 320.0 1100.6 1 94.0
5 300.0 68.7 62.1 350.0 88.9 1 82.3 11 400.0 1100.4 1 95.6 .
6 360.0 70.5 65.7 420.0 83.3 78.5 480.0 97.4 94.2
7 420.0 67.2 62.4 490.0 75.9 72.7 560.0 91.5 88.3 :
8 480.0 0.0 0-0 560.0 74.1 70.9 640.0 92.0 90.1.

9 540.0 0.0 0.0 630.0 73.7 71.8 720.0 87.2 86.5 "
I10 600.0 0.0 0.0 700.0 63.5 61.6 800.0 86.1 85.3 "
11 660.0 0.0 0 0 770.0 0.0 6.0 880.0 80.5 79.7 .
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 77.9 77.9
13 780.0 0.0 0.0 910.0 1 0.0 0.0 111040.0 74.9 74.9
14 840.0 0.0 0.3 1 980.0 1 0.0 0.0 111120.0 1 69.9 1 69.9 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1

16 960.0 1 0.0 j 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 "
1 17 111020.0 i 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0, ,
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1

I 19 111140.0 1 0.0 1 0.0 111330.0 0.0 1 0.0 111520.0 1 0.0 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 -
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 0.0 1 0.0 111840.0 1 0.0 1 0.0"
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 .
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0,.
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0,
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 0.0
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0,-
1 31 111860.0 1 0.0 1 0.0 112170.0 0.0 1 0.0 112480.0 1 0.0 0.0
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 0.0..
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 0.0

34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 0.0
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 .
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 0.0 I
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 0.0
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 0.0
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 0.0 -
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 0.0 "
.. +--- ------.......------------------------------- ---------- +---------+--------+

+-------------+---------+--------------------------------------~--------------------

I OASPL 1 99.1 1 81.3 11 1107.41 91.3 11 1111.51 102.2 "
----------- +----------4-.-------------------+------------+-----------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 21-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE IEVEL IBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 4 ( PITCH ANGLE: 23.7 DEG ) "'

+----------------------------------------------------------------------------

DATA-POINT! RUN

I GN-4 /148 [ GN-5 /149 GN-6 /150 [
S+--------------------+----------------------------------------------

IN II F I SPL I SPLA I F I SPL I SPLA I1 F I SPLI SPLA I
S---- ------- I-------------------------+------------------------

1 60.0 99.3 1 73.1 11 70.0 1106.6 1 80.4 80.0 1109.1 1 86.6 1
2 120.0 95.7 1 79.6 11 140.0 1102.5 1 86.4 11 160.0 1105.9 1 92.5 1
3 180.0 88.3 77.4 210.0 96.9 1 86.0 11 240.0 1105.6 1 97.0 1
4 240.0 82.2 73.6 280.0 96.4 1 87.8 11 320.0 1103.5 1 96.9 1
5 300.0 77.6 71.0 350.0 88.6 1 82.0 11 400.0 1100.8 1 96.0 1
6 360.0 64.5 59.7 420.0 81.7 76.9 480.0 98.2 95.0 I
7 420.0 0.0 0.0 490.0 80.9 77.7 560.0 97.3 94.1 -
8 480.0 0.0 0.0 560.0 .77.3 74.1 640.0 93.7 91.8 -
9 540.0 0.0 0.0 630.0 70.6 68.7 720.0 90.1 89.3 -

10 600.0 0.0 700.0 67.9 66.0 800.0 87.1 86.3
11 660.0 0.0 0.0 770.0 68.1 67.3 880.0 86.6 85.8,."

12 720.0 0.0 0.0 840.0 59.2 58.4 960.0 78.2 78.2 I
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 80.2 1 80.2 1 A

14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 76.8 1 76.8 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 74.4 1 75.0 1 I
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 67.4 j 68.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1

19 1140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0
20 1112u0 0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1

1 21 111260.0 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 0.0
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0--
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0
1 26 111560.0 1 00 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 "
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 0.0 -
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 0.0"
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0'
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 0 0
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 0.0 "
34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 -

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0
1 36 112160.0 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 o".L
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 0.0 I
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 0.0 I
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 0.0 I
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 0.0 '
------ +----------.---------.-----------------+-----------------------------
-----------------------+-------+----------------+-------+---------4------+-------
I OA L 1101.2 1 83.1 11 1108.71 92.7 11 1113.21 104.0 .

S+---------+-------+.-----------------+-------4----------------+-------

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPIA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

<...~~~~~. --. .o....... . .......... ..... . - .... . . .. ...... .. -. .



DNW PROPELLER NOISE TEST

MICROPHONE: MP 5 (PITCH ANGLE: 23.7 DEG)

------------------------------------------------------------------- +
DATA-POINT / RUN

I GN-4 /148 GN-5 /149 GN-6 /150 .
S+-------------------+--------------------------------------- -------

IHNH F I SPL I SPLAI F SPL I SPLAII F I SPL I SPLA,
+.+..------+-----------------------+------4---------------------- 'I

I 1 11 60.0 1101.1 74.9 11 70.0 1107.5 81.3 I 80.0 1112.1 1 89.6 1
2 120.0 96.2 1 80.1 140.0 1103.2 87.1 [ 160.0 1107.1 I 93.7 1
3 180.0 86.3 75.4 210.0 94.9 84.0 j 240.0 1104.4 1 95.8 1
4 240.0 77.1 68.5 280.0 95.6 1 87.0 11 320.0 1107.4 1100.8 1
5 300.0 0.0 0.0 350.0 92.3 85.7 11 400.0 1102.0 1 97.2 1
6 360.0 0.0 0.0 420.0 87.1 82.3 480.0 96.0 92.8 "
7 420.0 0.0 0.0 490.0 78.4 75.2 I 560.0 97.7 94.5 I
8 480.0 0.0 0.0 560.0 77.4 74.2 640.0 96.5 94.6 ,
9 540.0 0.0 0.0 630.0 75.1 73.2 720.0 90.8 90.0

10 600.0 0.0 0.0 700.0 61.0 59.1 800.0 87.5 86.7 -
11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 83.1 82.3 .
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 84.8 84.8 -
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 81.0 1 81.0 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 77.9 1 77.9 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 75.2 1 75.8 1
16 960.0 1 0.0 1 0.0 11120.0 1 0.0 1 0.0 111280.0 1 75.1 1 75.7 1

1 17 111020.0 1 0.0 1 0.0 1190.0 1 0.0 1 0.0 111360.0 1 65.5 1 66.1 '
1 18 111080.0 1 0.0 1 0.0 11260.0 1 0.0 1 0.0 111440.0 1 61.3 1 62.3 1
1 19 111140.0 1 0.0 1 0.0 11330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 1 0.0 11400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 11260.0 1 0.0 1 0.0 11470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 $$1540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 11610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 11680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 1750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 $1820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 $1890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 "
28 111680.0 1 0.0 1 0.0 $1960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

1 29 111740.0 1 0.0 1 0.0 12030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1,
1 30 111800.0 1 0.0 1 0.0 12100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 $2170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 11920.0 1 0.0 1 0.0 12240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 .
1 33 11980.0 1 0.0 1 0.0 $2310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0'-
1 34 12040.0 1 0.0 1 0.0 12-380.0 $ 0.0 1 0.0 12720.0 1 0.0 0.0 1
1 35 112100.0 1 0.0 1 0.0 12450.0 1 0.0 1 0.0 12800.0 1 0.0 1 0.0 ,

1 36 12160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 j 0.0 1 0.0 1

1 37 $12220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 0.0 1 0.0 1

1 38 12280.0 0.0 1 0.0 $2660.0 1 0.0 $ 0.0 13040.0 1 0.0 1 0.0 1

1 39 112340.0 1 0.0 1 0.0 $2730.0 1 0.0 1 0.0 13120.0 1 0.0 100 
1 40 112400.0 1 0.0 1 0.0 $2800.0 1 0.0 1 0.0 113200.0 1 0.0 0.0
------------------ +------- 4---------.-------+----------------.-------+------
------------------------------ 4----------------------------------------------

I OASPL 102.5 1 82.4 11 109.41 93.1 II 1115.21 105.4 1
------------ +-------4----------4-------------------------------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSUPE LEVEI, DBA RE 2E-5 PA --

. ."-. . -

," . .. - - . . - - . . . . - . . . . - - . -. . , - • . - , - . -,4 4,, . ° . . . _ -. . " 4 ,



DNW PROPELLER NOISE TEST

MICROPHONE: MP 6 ( PITCH ANGLE: 23.7 DEG )

+-------------------------------------------------------------------------+
S. DATA-POINT / RUN

GN-4 /148 GN-5 /149 GN-6 /150 i
... 4-- . .. ..------------------------- ++-------------------+-----------------+--------------

HNII F I SPL I SPLAII F I SPL I SPLAII F I SPL I SPLAI

.. + -.------- +-------++---------+-------+-------++---------+-------+-------+

i 11 60.0 1101.3 1 75.1 1 70.0 1108.1 1 81.9 1 80.0 1114.7 1 92.2 1

2 120.0 93.9 1 77.8 11 140.0 1102.9 1 86.8 11 160.0 1107.2 1 93.8 1

3 180.0 85.7 74.8 210.0 96.1 1 85.2 11 240.0 1104.6 1 96.0 1

4 240.0 73.8 65.2 280.0 96.0 1 87.4 320.0 1106.2 1 99.6 1

5 300.0 74.2 67.6 350.0 91.1 i 84.5 400.0 98.8 94.0 '

6 360.0 64.4 59.6 420.0 79.6 74.8 480.0 94.5 91.3 .

7 420.0 0.0 0.0 490.0 80.0 76.8 560.0 96.4 93.2 -

8 480.0 0.0 0.0 560.0 70.8 67.6 640.0 92.1 I 90.2 .

I,9 540.0 0.0 0.0 630.0 0.0 0.0 720.0 80.5 79.7 .

I10 600.0 0.0 0.0 700.0 0.0 0.0 800.0 87.7 86.9 -

i11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 82.9 82.1 -

12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 72.8 72.8 -

' 13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 11120.0 1 0.0 1 0.0 1

15 900.0 1 0.0 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1

16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0,0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1

1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 0.0 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1

1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0

1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

33 11980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 0.0 1

34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 o.e -

1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 '

1 38 112 280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 0.0

1 39 112340.0 1 0.0 1 0.0 12730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 .

1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0

---- ++------------------------- ---- --------+------------------------- 4---------
4 --------------------------------------- --------- 4------------------- 4-

I OASPL 1102.1 1 81.2 11 1109.71 92.8 1I 1116.41 104.0 1

4--------------+--------+----------------------------------------------------------+

F - FREQUENCY HIZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SVi,A - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

.- . . . "-.,~



. -. U .. - - - - ~ ...-- % .-

DNW PROPELLER NOISE TEST

MICROPHONE: MP 7 ( PITCH ANGLE: 23.7 DEG )

---------------------------------------------------------------------

DATA-POINT / RUN

GN-4 /148 GN-5 /149 ;[ GN-6 /150 ,
S+--------------------------------------------------------------------

IHNI F j SPL I SPLAII F SPL I SPLAII F SPL I SPLAI
--. -------.------- ++-------------------------H-----------------+------+

I 60.0 94.6 1 68.4 1 70.0 107.5 1 81.3 11 80.0 1113.0 1 90.5 1

2 120.0 87.0 70.9 140.0 97.9 81.8 160.0 99.8 86.4" -

3 180.0 75.7 64.8 210.0 90.3 79.4 240.0 98.9 90.3 -

4 240.0 72.4 63.8 280.0 82.4 73.8 320.0 90.5 83.9 I
5 300.0 59.9 53.3 350.0 71.9 65.3 400.0 81.3 76.5 .

6 360.0 0.0 0.0 420.0 76.7 71.9 480.0 83.3 80.1
7 420.0 0.0 0.0 490.0 70.8 67.6 560.0 81.2 78.0

I8 I~480.0 I0.0 I0.0 II560.0 I65.7 I62.5 640.0 j74.5 I72.6
9 540.0 0.0 0.0 630.0 59.8 57.9 720.0 0.0 0.0 -

i10 600.0 0.0 0.0 700.0 0.0 0.0 800.0 0.0 0.0"
I11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 0.0 0.0 .

12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 0.0 0.0 "

13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 1

14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1

15 900.0 0.0 0.0 111050.0 0.0 0.0 11200.0 0.0 0.0 1

16 960.0 1 0 0.0 111120.0 0.0 0.0 11280.0 0.0 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1

1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 0.0 1

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1

1 22 111320.0 1 0.0 1 0.0 11540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

I 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 I 0.0 111920.0 1 0.0 I 0.0 1

1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 I 0.0 1 0.0 1

1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

1 27 111620.0 1 0.0 1 0.0 11890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0

1 32 111920.0 1 0.0 1 0.0 112240.0 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 0.0

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 0.0

1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 ,

1 37 112220.0 1 0.0 1 0.0 112590.0 j 0.0 1 0.0 112960.0 1 0.0 0.0 -

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 0.0 "

1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 0.0 I-C
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 0.0 ,

------ 4----------------------- ------------------------------------------------

------------ +-------+------------------4-----------------+------------------------

I OASPL 1 95.3 I 73.9 II 1108.01 86.3 I1 1113.41 94.9 I
+-----------------------+-------4-----------------+-------++---------+------------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGH1TED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

, .............................. .-.o.... .,.................-............ ............-... - - ... -_



DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 23.7 DEG )

------------------------------------------------------------------------------------

- 1 DATA-POINT / RUN -

GN-4 /148 GN-5 /149 GN-6 /150 I .
+----++----------+--------+------+.------------------+------++----------"------+------+
IHNH F SPL I SPLA F I SPL I SPLA F I SPLI SPLAI

-- ---------- +----------------+--------+--------++----------+------+--------+
1 1 60.0 1101.3 1 75.1 11 70.0 1105.7 1 79.5 11 80.0 1108.5 1 86.0 1

2 11 120.0 93.3 77.2 11 140.0 1103.5 1 87.4 160.0 1106.8 1 93.4 1

3 180.0 85.7 74.8 210.0 98.0 1 87.1 11 240.0 1105.7 1 97.1 1
4 240.0 81.0 72.4 280.0 93.5 1 84.9 1 320.0 1102.0 1 95.4 1

5 300.0 72.5 65.9 350.0 88.1 1 81.5 11 400.0 1100.7 1 95.9 1

6 360.0 0.0 0.0 420.0 86.8 82.0 480.0 98.3 95.1

7 420.0 0.0 0.0 490.0 82.1 78.9 560.0 95.4 92.2 i

8 480.0 0.0 0.0 560.0 76.3 73.1 640.0 90.1 88.2 "

9 540.0 0.0 0.0 630.0 72.9 71.0 720.0 89.5 88.7 -
I10 600.0 0.0 0.0 700.0 72.2 70.3 800.0 88.2 87.4 "
I11 660.0 0.0 0.0 770.0 67.9 67.1 880.0 83.6 82.8 "
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 83.1 83.1 "

1 13 780.0 0.0 0.0 11 910.0 1 0.0 1 0.0 111040.0 1 78.7 1 78.7 1

14 840.0 0.0 0.0 11 980.0 1 0.0 1 0.0 111120.0 1 75.1 75.1 i
15 900.0 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1

1 18 11080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 0.0 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 0.0 112000.0 1 0.0 1 0.0 1

1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
. 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 0.0 1-."

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

1 36 12160.0 0.0 0.0 12520.0 1 0.0 1 0.0 112880.0 1 0.0 0.0 1

1 37 112220.0 1 0.0 1 0.0 112590.0 0.0 0.0 112960.0 1 0.0 1 0.0 1

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 0.0 1 0.0 1

1 39 112340.0 1 0.0 1 0.0 ff2730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 "-,

S±--------+---------+----------4----------+--------------------4-------------------

+----------- --------- --- --- ------ ---------------------------------------- .

I OASPL 1102.1 1 81.3 II 1108.4 I 92.8 II I112.9 1103.5 1.-
4.------------------ 4 ---------------- 4---------------------+----------+-------------------

F., - FREQUENCY HZ

SPL - SrUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

.. .......................................................................



$b PROI. - -

DNW PROPELLER NOISE TEST

MICROPHONE: MP 9 ( PITCH ANGLE: 23,7 DEG )

+----------------------------------------------------------------------------

DATA-POINT / RUN

I GN-4 /148 II GN-5 /149 GN-6 /150 I
S+--------------------±----------------------------------------------

IHNI F SPLI SPIA I SPL I SPLAI F I SPLI SPLAI
S+--------------------+--------+--------------.------------------------
i 1 1 60.0 1103.6 1 77.4 70.0 103.7 1 77.5 11 80.0 1107.5 1 85.0 1
2 120.0 92.7 76.6 140.0 99.8 1 83.7 11 160.0 1104.3 90.9 1
3 180.0 87.1 76.2 210.0 92.5 1 81.6 11 240.0 1101.6 1 93.0 1
4 240.0 73.2 64.6 280.0 94.8 1 86.2 320.0 1104.4 1 97.8 1
5 300.0 0.0 0.0 350.0 89.5 82.9 400.0 97.2 92.4 "
6 360.0 0.0 0.0 420.0 77.7 72.9 480.0 97.0 93.8 ,
7 420.0 0.0 0.0 490.0 79.7 76.5 560.0 95.3 92.1 -
8 480.0 0.0 0.0 560.0 74.2 71.0 640.0 92.6 90.7 "

9 540.0 0.0 0.0 630.0 72.8 70.9 720.0 89.8 89.0 -
10 600.0 0.0 0.0 700.0 66.6 64.7 800.0 87.8 87.0 .

11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 84.3 83.5 '
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 78.8 78.8 -

13 780.0 0.0 0.0 910.0 0.0 1 0.0 111040.0 1 83.1 1 83.1 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 73.8 1 73.8 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 10.0 0.0 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 11680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 12100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 0.0 1

36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 .
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 12660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1

-------------------- 4----------------------------------------------
+----------------------------- 4 ----------------------------------------------

OASPL 1104.0 1 81.6 11 1105.91 90.6 II 1111.61 102.6 1
+------------+-------A------------ -------- -------------------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL 0B RE 2E"-5 PA
SPLA - A-WEIGHTED SOUND P S K" , VEl, P1A RE 2E-5 PA

• ;** .?
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DN PROPELLER NOISE TEST

MICROPHONE: 1P 1 ( PITCH ANGLE: 19.9 DEG )

DATA-POIN7 RUN "-

LN-1 / 154 i LN-2 / 155 H LN-3 / 156
S------------------------------------------------------------------- ..

HNfI F I SPL ISPLAII F I SPL I SPLAII F I SPL I SPLAI
+ . - ---------------- 4----------+-------+------------------+-------------+

1 70.0 98.6 1 72.4 1 80.0 1103.9 1 81.4 11 90.0 1110.1 I 91.0 "
2 140.0 90.4 1 74.3 11 160.0 1102.1 1 88.7 11 180.0 105.7 94.8 -

3 210.0 87.3 76.4 240.0 97.4 1 88.8 11 270.0 106.8 1 98.2 1
4 280.0 79.7 71.1 320.0 93.8 87.2 360.0 102.6 1 97.8 1

5 350.0 72.7 66.1 400.0 92.4 87.6 450.0 99.6 q6.4
6 420.0 59.1 54.3 480.0 80.0 76.8 540.0 93.0 89.8

7 490.0 0.0 0.0 560.0 77.6 74.4 630.0 96.0 94.1 -

8 560.0 0.0 0.0 640.0 76.6 74,7 720.0 94.9 94.1
9 630.0 0.0 0.0 720.0 70.0 69.2 810.0 88.4 87.6 -

10 700.0 0.0 0.0 800.0 71.7 70.9 900.0 88.1 88.1 -
11 770.0 0.0 0.0 880.0 65.9 65.1 990.0 81.0 81.0

12 840.0 0.0 0.0 960.0 1 57.7 1 57.7 111080.0 1 79.4 1 79.4 1
13 910.0 1 0.0 1 0.0 ff1040.0 1 54.0 1 54.0 111170.0 1 68.0 1 68.6 1
14 980.0 1 0.0 1 0.0 ff1120.0 1 0.0 1 0.0 111260.0 0.0 1 0.0 1

1 15 ff1050.0 0.0 1 0.0 ff1200.0 1 0.0 1 0.0 ff1350.0 0.0 0.0 1.-
1 16 ff1120.0 1 0.0 1 0.0 ff1280.0 1 0.0 1 0.0 ff1440.0 0.0 1 0.0 f-
1 17 ff1190.0 1 0.0 f 0.0 ff1360.0 1 0.0 1 0.0 111530.0 0.0 f 0.0
f 18 ff1260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 0.0 f 0.0 1

19 o1330.0 1 0.0 1 0.0 1f1520.0 f 0.0 1 0.0 ff1710.0 1 0.0 1 0.0
1 20 f11400.0 1 0.0 f 0.0 ff1600.0 1 0.0 1 0.0 111800.0 1 0.0 1 0.0 1
1 21 ff1470.0 1 0.0 1 0.0 f1680.0 f 0.0 1 0.0 111890.0 1 0.0 1 0.0

22 ff1540.0 f 0.0 1 0.0 ff1760.0 1 0.0 1 0.0 111980.0 0.0 1 0.0 1
1 23 ff1610.0 0.0 f 0.0 1f1840.0 1 0.0 f 0.0 ff2070.0 0.0 f 0.0 1

24 ff1680.0 1 0.0 1 0.0 ff1920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1,

25 ff1750.0 1 0.0 1 0.0 ff2000.0 1 0.0 1 0.0 ff2250.0 1 0.0 1 0.0 .
26 ff1820.0 1 0.0 1 0.0 ff2080.0 1 0.0 1 0.0 1f2340.0 1 0.0 1 0.0 f

1 27 ff1890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 ff2430.0 1 0.0 1 0.0 1
28 ff1960.0 1 0.0 1 0.0 ff2240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1

1 29 ff2030.0 1 0.0 1 0.0 ff2320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1

1 30 12100.0 1 0.0 1 0.0 ff2400.0 1 0.0 1 0.0 ff2700.0 1 0.0 1 0.0 1
1 31 ff2170.0 1 0.0 1 0.0 ff2480.0 1 0.0 1 0.0 1!2790.0 0.0 1 0.0 1
1 32 12240.0 1 0.0 1 0.0 1f2560.0 1 0.0 1 0.0 ff2880.0 1 0.0 1 0.0 1

1 33 12310.0 1 0.0 1 0.0 ff2640.0 1 0.0 1 0.0 ff2970.0 0.0 1 0.0 1
1 34 ff2380.0 1 0.0 1 0.0 12720.0 1 0.0 1 0.0 1f3060.0 1 0.0 f 0.0 1
1 35 ff2450.0 1 0.0 f 0.0 12800.0 1 0.0 1 0.0 ff3150.0 1 0.0 0.0

36 ff2520.0 f 0,0 1 0.0 12880.0 1 0.0 f 0.0 ff3240.0 1 0.0 f 0.0 1
1 37 1f2590.0 1 0.0 1 0.0 12960.0 1 0,0 f 0.0 ff3330.0 1 0.0 1 0.0 I

38 ff2660.0 1 0.0 1 0.0 ff3040.0 1 0.0 1 0.0 ff3420.0 1 0.0 1 0.0
39 ff2730.0 0.0 f 0.0 13120.0 1 0.0 f 0.0 ff3510.0 1 0.0 1 0.0 I
40 ff2800.0 1 0.0 f 0.0 13200.0 1 0.0 1 0.0 ff3600.0 0.0 1 0.0

.... ...--------- +--------+-------------- +..-------------------------+---------+--------+

----------- + --------------- --- +---------.---------+----------+--------------
I OASPL f 99.6 f 80.2 11 1107.0 1 94.5 If 1113.5 1104.6 1
- - . . . . . .- . . . .- .. .. -+ ------- -- --- --- -- --- .. . . . 4 -- --- ---- . . . .. ..- 4.. . . .. -4-4 - - . . . .- . . . .--.- -- ---

- FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

- A-WIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

........ ........ _.. ........................... _....... .... ... . ... . . '>,



DNW PROPELLER NOISE TEST -

MICROPHONE: MP 2 ( PITCH ANGLE: 19.9 DEG )

------------------------------------------------------------------------
I DATA-POINT / RUN -

I LN-1 /154 H LN-2 /155 If LN-3 /156 I
S+--------------------4--------------------4---------------------+-

IHNH F SPL I SPLAII F I SPL I SPLAi F SPL I SPLAI
.--...------ +------4--------+-------+------- 4-----------------+-------+
1 11 70.0 1103.4 1 77.2 11 80.0 1105.4 1 82.9 11 90.0 1111.6 1 92.5 1
2 140.0 99.3 1 83.2 1 160.0 1106.7 1 93.3 11 180.0 1117.7 1106.8 1

'.3 210.0 95.3 1 84.4 11 240.0 1102.8 1 94.2 11 270.0 1106.5 1 97.9 1
4 280.0 90.3 81.7 320.0 98.3 1 91.7 11 360.0 1110.2 1105.4 1
5 350.0 86.3 79.7 400.0 95.8 1 91.0 11 450.0 1109.1 1105.9 1
6 420.0 81.8 77.0 480.0 96.8 1 93.6 1 540.0 1108.3 1105.1 1
7 490.0 77.7 74.5 560.0 92.5 1 89.3 1 630.0 1106.1 1104.2 1
8 560.0 69.9 66.7 640.0 88.5 1 86.6 11 720.0 1101.2 1100.4 1
9 630.0 64.9 63.0 720.0 81.3 1 80.5 1 810.0 I10Z.5 1101.7 1

.,10 700.0 60.7 58.8 800.0 82.2 1 81.4 11 900.0 1101.8 1101.8 1
11 770.0 0.0 0.0 880.0 80.2 1 79.4 11 990.0 1 97.7 1 97.7 I

I 12 840.0 0.0 0.0 960.0 1 74.0 1 74.0 111080.0 1 95.1 I 95.1 1
13 910.0 1 0.0 1 0.0 111040.0 1 69.1 1 69.1 111170.0 1 96.0 1 96.6 1
14 980.0 1 0.0 1 0.0 111120.0 1 66.3 1 66.3 111260.0 1 93.0 1 93.6 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 63.7 1 64.3 111350.0 1 92.6 1 93.2 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 61.8 1 62.4 111440.0 1 87.6 1 88.6 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 53.8 1 54.4 111530.0 1 84.9 1 85.9 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 84.6 1 85.6 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 81.0 1 82.0 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1800.0 1 79.7 1 80.9 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 73.8 1 75.0 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 0.0 1 0.0 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 0.0 1 0.0 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 0.0 112160.0 0.0 1 0.0 1
25 111750.0 1 0.0 1 0.0 1(2000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1

1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1
1 2' 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1
I 2E 11960.0 1 .0 1 0.0 112240.0 j 0.0 1 0.0 112520.0 1 0.0 1 0.0 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.9 1 0.0 1 0.0 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 0.0 1
1 34 112380.0 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0 1

35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.C 1 0.0 1 0.0 1
1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0
i 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1
1 38 112660.0 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1

39 112730.0 0.0 0.0 113120.0 0.0 0.0 113510.0 .0 0.0 :
140 2800.0 0.0 0.0 3200.0 0.0 0.0 13600.0 1 0 0.0 1
.- 4-..-------+------------------------+------------------+-------+------+

---------------------------- ++-----------------------4---------------+-------+ "4-

I OASPL 1105.5 1 89.3 11 1110.81 100.7 II 1120.51 114.0 1
+--------------------- 4.---.4------------------+-------------------------+-------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLAi - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

:' - ,..* .." ..;. 9-. . . . . . . . .- ,..--... . . . . . . . . . . . . . .. . " - -" -, ,- ' ; - -



DNW PROPELLER NOISE TEST

MICROPHONE: MP 3 ( PITCH ANGLE: 19.9 DEG )

H IF /5DATA-POINT / RUN

LN- / 154 LN-2 155 II LN-3 /156 I-"- -

HN II F ISPI SPLA F I SeE SPLA II F I SPL I SPLA I
-------- ---- ---- --- ---- ---- ---- --- ----------------- + - - -- - - -

1 70.0 104.3 78.1 80.0 1108.2 1 85.7 11 90.0 1111.7 1 92.6 1

1 2 11 140.0 1100.9 1 84.8 11 160.0 1107.3 1 93.9 11 180.0 1111.3 1100.4 I
3 210.0 95.9 1 85.0 11 240.0 1105.1 1 96.5 11 270.0 1110.6 1102.0 1

"* I4 280.0 92.2 1 83.6 11 320.0 1101.5 1 94.9 11 360.0 1111.4 1106.6 1

5 350.0 88.4 81.8 400.0 1101.5 1 96.7 11 450.0 1111.3 1108.1 1

I 6 420.0 84.6 79.8 480.0 98.9 1 95.7 540.0 1107.7 1104.5 1

I 7 490.0 77.3 74.1 560.0 93.0 89.8 630.0 1108.9 1107.0 1

I 8 560.0 70.6 67.4 640.0 93.7 91.8 720.0 1108.2 1107.4 1
9 630.0 0.0 0.0 720.0 91.0 1 90.2 1 810.0 1106.7 1105.9 1

10 700.0 0.0 0.0 800.0 87.7 1 86.9 1 900.0 1105.6 1105.6 1
11 770.0 0.0 0.0 880.0 83.4 1 82.6 11 990.0 1104.3 1104.3 1

,.12 840.0 0.0 0.0 960.0 1 81.7 1 81.7 111080.0 1102.2 1102.2 1

,.13 910.0 1 0.0 1 0.0 111040.0 I 78.9 1 78.9 111170.0 1 98.3 1 98.9 1

14 980.0 1 0.0 1 0.0 111120.0 1 73.5 1 73.5 111260.0 1100.2 1100.8 1

1 15 111050.0 1 0.0 1 0.0 111200.0 69.7 1 70.3 111350.0 1 97.4 1 98.0 1

1 16 111120.0 1 0.0 1 0.0 111280.0 1 69.9 1 70.5 111440.0 1 95.5 1 96.5 1

1 17 111190.0 1 0.0 1 0.0 111360.0 I 65.1 1 65.7 111530.0 1 92.8 1 93.8 1

1 18 111260.0 1 0.0 1 0.0 111440.0 1 60.4 1 61.4 111620.0 1 94.2 1 95.2 1

1 19 111330.0 1 0.0 1 0.0 111520.0 1 56.9 1 57.9 111710.0 1 91.3 1 92.3 1

" 20 111400.0 1 0.0 1 0.0 111600.0 1 58.2 1 59.2 111800.0 1 85.7 1 86.9

1 21 111470.0 1 0.0 1 0.0 111680.0 1 57.4 1 58.4 111890.0 1 86.9 1 88.1 i
1 22 111540.0 1 0.0 1 0.0 111760.0 1 53.2 1 54.2 111980.0 1 85.8 1 87.0 1

1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 82.8 1 84.0 1

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 79.8 1 81.0 1

- 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 81.4 1 82.7 1

1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 76.5 1 77.8 1

1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 73.8 1 75.1

1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 74.5 1 75.8 1

1 29 12030.0 1 0.0 1 0.0 112320.0 I 0.0 1 0.0 112610.0 1 73.1 1 74.4 1

1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 12700.0 69.3 1 70.6 "

1 31 12170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 12790.0 0.0 1 0.0 .
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 -

1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 111970.0 1 0.0 1 0.0

1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0

1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 11:150.0 1 0.0 1 0.0 I
1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 112240.0 0.0 1 0.0 ,

37 112590.0 0.0 0.0 112960.0 1 0.0 1 0.0 113330.0 0.0 0.0

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113'+20.0 1 0.0 0.0

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113.;10.0 1 0.0 0.0

1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 I 0.0 I 0.0
------ +---- ------------+ ------ -------- --------------- +------ ------ +

-------------------------------------- +-------+---------------------------+-
I OASPL 1106.6 1 90.8 11 1112.9i 103.6 11 1120.11 116.3 1
------------------------------------------------------------------------- +

-F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SiLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 4 ( PITCH ANGLE: 19.9 DEG )

+--------------------------------------------------------------------+
I DATA-POINT / RUN I

I LN-1 /154 [ LN-2 /155 LN-3 /156 I
S+--------------------4-----------------------4-----------------------

I HN II F SPL I SPLA I F I SPL I SPLA II F [ SPL I SPLAI
+ .- + .-..------- +-.-.-.----------------+-------++---------+-------+-------+

I 1 11 70.0 1105.6 1 79.4 11 80.0 1111.8 1 89.3 11 90.0 1112.1 1 93.0 1
1 2 11 140.0 1102.1 86.0 11 160.0 1107.0 1 93.6 180.0 1110.8 1 99.9 1

3 210.0 95.9 85.0 11 240.0 1106.7 1 98.1 11 270.0 1113.1 1104.5 1
4 280.0 94.1 1 85.5 1 320.0 1104.0 1 97.4 1 360.0 1111.9 1107.1 1
5 350.0 87.8 1 81.2 11 400.0 1101.2 1 96.4 1 450.0 1110.8 1107.6 1
6 420.0 85.0 80.2 480.0 99.6 1 96.4 11 540.0 1110.1 1106.9 1

7 490.0 81.6 78.4 560.0 98.0 1 94.8 1 630.0 1110.5 1108.6 -
8 560.0 77.2 74.0 640.0 96.1 1 94.2 1 720.0 1108.1 1107.3 I
9 630.0 74.1 72.2 720.0 91.0 1 90.2 1 810.0 1107.2 1106.4 1

i10 700.0 68.9 67.0 800.0 89.7 1 88.9 1 900.0 1107.2 1107.2 1
i11 770.0 64.8 64.0 880.0 87.5 1 86.7 11 990.0 1105.0 1105.0 1
12 840.0 55.5 54.7 960.0 1 82.1 1 82.1 111080.0 1104.2 1104.2 1
13 910.0 1 0.0 1 0.0 111040.0 1 81.4 1 81.4 111170.0 1103.6 1104.2 1

J,14 980.0 1 0.0 0.0 111120.0 1 79.0 1 79.0 111260.0 1 99.8 1100.4 1
1 15 111050.0 1 0.0 1 0.0 111200.0 1 75.3 75.9 111350.0 1100.6 1101.2 1
1 16 111120.0 1 0.0 1 0.0 11280.0 1 70.0 1 70.6 111440.0 1 99.0 1100.0 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 71.0 1 71.6 111530.0 1 95.2 1 96.2 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 66.0 1 67.0 111620.0 1 94.6 1 95.6 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 61.4 1 62.4 111710.0 1 93.5 1 94.5 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 59.8 1 60.8 111800.0 1 91.8 1 93.0 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 58.1 1 59.1 111890.0 1 88.8 1 90.0 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 56.5 1 57.5 111980.0 1 87.3 1 88.5 1
1 23 111610.0 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 85.7 1 86.9 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 83.5 84.7 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 82.3 1 83.6 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 80.7 1 82.0 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 80.0 1 81.3 .
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 77.1 1 78.4 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 77.7 1 79.0 1
1 30 112100.0 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 75.3 1 76.6 1
1 31 112170.0 1 0.0 1 0.0 112480.0 0.0 1 0.0 112790.0 1 74.0 1 75.3 1
1 32 112240.0 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 73.3 1 74.5 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 70.3 1 71.5 1
1 34 112380.0 1 0.0 1 0.0 112720.0 I 0.0 1 0.0 113060.0 1 68.3 1 69.5 1
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1
1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 1
1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1
1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0 1
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 1

-- ---------------------------- +----------+-------+-------4---------+-------+-------
+---------------+-------+----------------+-------+----------------+--------------+
I OASPL 1107.8 1 91.8 1I 1114.91 105.1 II 1121.01 117.4 ,

-------------------- +---------------------------------4------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 5 ( PITCH ANGLE: 19.9 DEG )

------------------------------------------------------------------------------------

DATA-POINT / RUN

LN-1 /154 LN-2 /155 II LN-3 /156 I
+----+----------+--------+-------- ---------------- +--------.----------+--------+-------+

I HN II F I SPL I SPLA F I SPL I SPLA II F I SPL I SPLA I
----- -+--------+-------- ----- ---------------- ++----------+--------+-------+

i1 70.0 1106.1 79.9 1 80.0 1114.3 1 91.8 11 90.0 1113.0 1 93.9 1

2 140.0 1103.0 1 86.9 1 160.0 1108.1 1 94.7 11 180.0 1112.6 1101.7 1p

3 210.0 93.8 1 82.9 11 240.0 1105.3 1 96.7 1 270.0 1113.0 1104.4 1

4 280.0 93.0 1 84.4 11 320.0 1107.9 1101.3 1 360.0 1115.5 1110.7 1
5 350.0 92.2 1 85.6 1 400.0 1103.0 1 98.2 11 450.0 1107.0 1103.8 1

6 11 420.0 86.3 81.5 480.0 96.3 1 93.1 11 540.0 1110.4 1107.2 1

7 11 490.0 78.8 75.6 560.0 97.8 1 94.6 11 630.0 1110.8 1108.9 1

8 11 560.0 76.4 1 73.2 640.0 96.6 1 94.7 720.0 1106.4 1105.6 1
9 11 630.0 71.8 1 69.9 720.0 92.1 1 91.3 810.0 106.7 1105.9 1

I 10 700.0 1 67.9 1 66.0 800.0 1 88.2 1 87.4 11 900.0 1104.4 1104.4 1

i 11 770.0 1 66.1 I 65.3 880.0 1 85.7 1 84.9 11 990.0 1105.3 1105.3 1
12 11 840.0 1 54.8 1 54.0 960.0 1 84.3 1 84.3 111080.0 1102.8 1102.8 1
13 910.0 1 0.0 1 0.0 111040.0 1 81.9 1 81.9 111170.0 1101.6 1102.2 1

14 980.0 1 0.0 1 0.0 111120.0 1 76.1 1 76.1 111260.0 1101.5 1102.1 "

1 15 111050.0 1 0.0 1 0.0 111200.0 1 73.8 1 74.4 111350.0 98.2 1 98.8 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 73.7 1 74.3 111440.0 1 97.1 1 98.1 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 67.0 1 67.6 111530.0 1 95.7 1 96.7 1

1 18 111260.0 1 0.0 1 0.0 111440.0 1 66.2 1 67.2 111620.0 1 93.0 1 94.0 1

1 19 111330.0 1 0.0 10.0 111520.0 1 62.6 1 63.6 111710.0 1 91.3 1 92.3 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 60.4 1 61.4 111800.0 1 91.6 1 92.8 1
1 21 111470.0 1 0.0 1 0.0 111680.0 I 0.0 1 0.0 111890.0 1 87.6 1 88.8 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 j11980.0 1 87.6 1 88.8 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 87.0 1 88.2 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 84.2 85.4 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 82.0 1 83.3 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 81.3 1 82.6 1

27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 77.6 1 78.9 1 -

1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 78.8 1 80.1 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 71.1 1 72.4 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 12700.0 1 0.0 1 0.0 1

1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1

1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0 1

1 35 112450.0 1 0.0 1 0.0 L28G0.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1

S36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 1
1 I 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0 1

1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0
.-.------------- ++------------------ --- +--------4------------------+------+

----------- ---------- -.-------------- -------------------- +--------+--------

I OASPL 1108.3 I 92.1 II 1116.71 106.0 II 1121.61 117.3 1
---------------- + -+- +.----------- .------------ +4-----------+---------+--------+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND 'RESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 6 (PITCH ANGLE: 19.9 DEG )

DATA-POINT / RUN I

I LN-1 ! 154 II LN-2 ! 155 II -3 / 156 I ,.-
LN---- -1 14 II L- 15 I L-3 /5 ---------------------------------------------------------- +-

{HNII F I SPL SPLAI F [ SPL I SPLAII F I SPLI SPLA{

---------. 0---------- + . -------- +------+---------------+------+------ -

1 70.0 1106.0 1 79.8 1 80.0 1115.5 1 93.0 11 90.0 1112.6 1 93.5 .
2 140.0 1101.0 1 84.9 1 160.0 1107.7 1 94.3 11 180.0 1109.9 1 99.0 .

3 210.0 92.0 1 81.1 11 240.0 1105.4 1 96.8 11 270.0 1110.8 1102.2 1
4 280.0 93.1 1 84.5 11 320.0 1106.4 1 99.8 11 360.0 1110.1 1105.3 1
5 350.0 87.9 81.3 400.0 99.1 94.3 11 450.0 1102.0 1 98.8 1
6 420.0 79.3 74.5 480.0 94.7 1 91.5 11 540.0 1108.0 1104.8 1
7 490.0 76.3 73.1 560.0 96.2 1 93.0 11 630.0 1104.9 1103.0 1
8 560.0 73.8 70.6 640.0 90.2 1 88.3 11 720.0 1 99.4 98.6
9 630.0 66.5 64.6 720.0 79.3 1 78.5 11 810.0 1102.4 1101.6 1
I0 700.0 57.5 55.6 800.0 85.7 84.9 900.0 98.7 98.7 ,
I11I 770.0 0.0 0.0 880.0 80.0 79.2 990.0 93.1 93.1 I
12 840.0 0.0 0.0 960.0 74.9 1 74.9 111080.0 1 96.8 96.8 1
13 910.0 1 0.0 1 0.0 111040.0 1 73.0 1 73.0 111170.0 1 92.2 1 92.8 1
14 980.0 1 0.0 1 0.0 111120.0 1 72.1 1 72.1 111260.0 1 90.3 1 90.9 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 62.3 1 62.9 111350.0 1 89.8 1 90.4 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 86.1 1 87.1 1

1 17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 83.8 1 84.8 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 80.8 1 81.8 1
1 19 111330.0 1 0.0 1 0.0 H1520.0 1 0.0 1 0.0 111710.0 1 84.4 1 85.4 ..
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 65.5 1 66.7 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 i11890.0 ' 0.0 1 0.0 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 0.0 1 0.0 1
23 11610.0 1 0.0 1 0.0 111840.0 0.0 0.0 2070.0 0.0 0.0 IZ!

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 1820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1
1 27 111890.0 0.0 0.0 112160.0 0.0 0.0 112430.0 0.0 0.0"
1. 28 1 1960.0 1 0 0 0 12240.0 1 0.0 1 0.0 12520.0 1 0.0 1 0.0, ,

1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1
1 30 112100.0 1 0.0 1 0.0 12400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1

1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1

1 34 112380.0 1 0.0 1 0.0 112720.0 0.0 1 0.0 113060.0 1 0.0 1 0.0,

1 35 112450.0 1 0.0 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1
, 36 12529.0 1 0.0 1 0.0 112889.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 1
1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1
1 38 112660.0 1 0.0 1 0.0 13940.0 1 0.0 1 0.0 113420.0 0.0 0.0 -
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 0.0 0.0 '
1 40 112800.0 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 1

..-------------- +.--------+-----------------------+------+------+
--------------------------- +----------------- ----------------------------
I I OASPL 1107.5 1 90.1 1 117.11 104.2 11 1118.21 112.0 1
4-----------------------+------------------------------------------ -----+-----+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE rEST

MICROPHONE: MP 7 ( PITCH ANGLE: 19.9 DEG )

+-----------------------------------------------------------------------------

DATA-POINT / RUN

I LN-1 / 154 II LN-2 / 155 H LN-3 / 156 .

-------------------+-----------------------------------------------

IINI F I SPL I SPLAII F SPLI SPLAII F SPLI SPLA]

--- 4+------------------------------------------------------------------------

i 1 70.0 103.6 1 77.4 80.0 J112.0 1 89.5 90.0 1110.7 1 91.6 1
2 140.0 94.0 1 77.9 11 160.0 1102.8 1 89.4 180.0 1 0.0 1 0.0 1

3 210.0 87.5 76.6 240.0 99.9 91.3 270.0 0.0 0.0 "
4 280.0 75.9 67.3 320.0 92.9 86.3 360.0 0.0 0.0

5 350.0 0.0 0.0 400.0 81.4 76.6 11 L50.0 0.0 0.0 I
6 420.0 0.0 0.0 480.0 69.8 66.6 540.0 0.0 0.0 ,

7 490.0 0.0 0.0 560.0 80.4 77.2 630.0 0.0 0.0 I
8 560.0 0.0 0.0 640.0 76.2 74.3 720.0 0.0 0.0
9 630.0 0.0 0.0 720.0 69.6 68.8 810.0 0.0 0.0 -
10 700.0 0.0 0.0 800.0 39.2 38.4 900.0 0.0 0.0 I
I11 770.0 0.0 0.0 880.0 0.0 0.0 990.0 0.0 0.0 -
12 840.0 0.0 0.0 960.0 1 0.0 0.0 111080.0 1 0.0 1 0.0 1

13 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 111170.0 1 0.0 1 0.0 1

14 11 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 1

1 15 111050.0 1 0.0 1 0.0 11200.0 1 0.0 1 0.0 111350.0 1 0.0 1 0.0 1

1 16 11120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1

17 11190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 0.0 1 0.0 _
18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 0.0 1 0.0 1

19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 0.0 1 0.0 1

1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 0.0 1 0.0 -

1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 I
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 0.0 1 0.0

Z3 1'610.0 ' 0.U 1 0.0 11840.0 1 0.0 1 0.0 112070.0 1 0.0 1 0.0

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 I
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1

1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1..
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1

1 28 11960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 0.0 0.0

29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 "

1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0 -
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 -

1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 -.
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1

1 34 12380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0 .

1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0

1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 I
1 37 112590.0 1 0.0 1 0.0 12960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 .
1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0

1 39 12730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0

1 40 12800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 I
+----4 4 --------- 4+ . -------- + -------------- --- 4- -- ---- ---------------+

i OASPL 1104.1 I 82.3 11 1112.71 95.6 11 1110.71 91.6 -
------------+---------------------------------------------------------------',

F - FREQUENCY 11Z

SSPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SIA - A-WEIGHTED SOUND PRESSURE LLVEL DBA RE 2E-5 PA

'I

- *



DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 19.9 DEG )

+----------------------------------------------------------------------------+

DATA-POINT / RUN I

I LN-1 /154 I LN-2 /155 II LN-3 /156+ -...----. --- --- -.. . -.. .. - .. .. - --- ------ --- .. . . .. . . . -.. .. -4 -- . . .. . . .- .. .. -+

I HN I F SPL I SPLA J F SPL I SPLA j] F SPL I SPLA I
--4----------------------------------------------------------------------

I I 11 70.0 1102.7 1 76.5 11 80.0 1108.5 1 86.0 I 90.0 1110.5 1 91.4 1
1 2 140.0 1100.6 1 84.5 160.0 1106.7 93.3 180.0 1110.2 1 99.3 1

* 3 210.0 96.0 85.1 11 240.0 1105.1 1 96.5 1 270.0 1110.4 1101.8 1
" 4 280.0 91.5 82.9 11 320.0 1102.0 1 95.4 11 360.0 1110.2 1105.4 1
- I5 350.0 86.3 79.7 400.0 1101.1 1 96.3 11 450.0 1109.7 1106.5 1
. 6 420.0 84.7 79.9 480.0 98.2 95.0 1 540.0 1109.0 1105.8 1

7 490.0 78.9 75.7 560.0 96.4 1 93.2 11 630.0 1108.3 1106.4 I
8.. 560.0 76.4 73.2 640.0 92.2 1 90.3 11 720.0 1107.3 1106.5 1

-"9 630.0 68.0 66.1 720.0 91.5 1 90.7 11 810.0 1106.6 1105.8 1
10 700.0 0.0 0.0 800.0 88.6 87.8 11 900.0 1104.4 1104.4 -

11-ii 770.0 0.0 0.0 880.0 84.7 183.9 1990.0 1104.3 1104.3 1
I"12 840.0 0.0 0.0 960.0 1 83.3 1 83.3 111080.0 1102.3 1102.3 "

13 910.0 1 0.0 1 0.0 111040.0 1 79.3 1 79.3 111170.0 1100.9 1101.5 1
14 980.0 1 0.0 1 0.0 111120.0 1 76.4 1 76.4 111260.0 1 99.6 1100.2 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 75.0 1 75.6 111350.0 1 98.3 1 98.9 1
1.. 16 111120.0 1 0.0 1 0.0 111280.0 1 69.9 1 70.5 111440.0 1 96.2 1 97.2
1 17 111190.0 1 0.0 1 0.0 111360.0 1 69.6 1 70.2 111530.0 1 94.7 1 95.7 1
1 18 111260.0 1 0.0 1 0.0 11440.0 1 65.4 1 66.4 111620.0 1 93.4 1 94.4 1
1 19 111330.0 1 0.0 1 0.0 111520.0 0.0 1 0.0 111710.0 1 90.9 1 91.9 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 0.0 111800.0 1 90.5 1 91.7 1

'"1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 88.6 1 89.8 "
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 86.8 1 88.0 -
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 85.2 1 86.4 "
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 84.5 1 85.7 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 81.1 1 82.4 1
1 26 11820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 81.1 1 82.4 1
1 27 111890.0 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 79.1 1 80.4 1
1 28 J11960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 76.5 1 77.8 1
1 29 112030.0 1 0.0 1 0.0 112320.0 0.0 1 0.0 112610.0 1 75.7 1 77.0 ,
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 74.7 1 76.0
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 74.7 1 76.0 I
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 72.9 1 74.1 I
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 70.6 1 71.8
1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0-
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0. ,
1 36 112520.0 1 0.0 1 0.0 12880.0 0.0 0.0 113240.0 1 0.0 1 0.0 .
1 37 112590.0 1 0.0 1 0.0 112960.0 0.0 1 0.0 113330.0 1 0.0 1 0.0 1
1 33 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 -
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0 -
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 .
---- ..--------------------------------.------- ++------------------------
+--------------------------4------------------------------------------------4-

I OASPL 1105.6 1 90.4 II 1112.9 1103.8 11 1119.5 1115.9 1
+-------------------------------------------------------------------------

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

. . . . . . . . . .. . .



DNW PROPELLER NOISE TEST

MICROPHONE: MP 9 ( PITCH ANGLE: 19.9 DEG )

+ ---------------------------------------------------------------------- +
DATA-POINT / RUN

I I .

I LN-1 / 154 LN-2 / 155 Il LN-3 / 156 I
S+--------------------+----------------------------------------------

I HNI F I SPL I SPLA H F SPL I SPLA II F SPL I SPLA I
... +...--------------+------------------------------------------------+

1 1 70.0 1102.1 75.9 1 80.0 1110.6 1 88.1 11 90.0 1108.6 1 89.5

2 11 140.0 1100.4 1 84.3 11 160.0 1105.3 1 91.9 180.0 1106.5 1 95.6 -

3 210.0 91.1 i 80.2 11 240.0 1101.8 1 93.2 1 270.0 1113.0 1104.4 1

4 280.0 94.2 1 85.6 11 320.0 1104.3 1 97.7 11 360.0 1110.2 1105.4 1

5 350.0 88.8 82.2 400.0 99.0 1 94.2 11 450.0 109.6 1106.4 1

6 420.0 79.3 74.5 480.0 96.9 1 93.7 540.0 11C9.7 1106.5 1

7 490.0 78.8 75.6 560.0 96.6 1 93.4 i 630.0 1108.2 1106.3 1

8 560.0 75.1 71.9 640.0 92.3 1 90.4 11 720.0 1106.4 105.6 1

9 630.0 72.3 70.4 720.0 89.2 1 88.4 11 810.0 1107.3 106.5 1

I10 700.0 67.7 65.8 800.0 88.3 1 87.5 11 900.0 1103.6 103.6 1
i11 770.0 0.0 0.0 880.0 85.5 1 84.7 11 990.0 1102.3 1102.3 1..

12 840.0 0.0 0.0 960.0 1 80.7 1 80.7 111080.0 1103.9 1103.9 1

13 910.0 1 0.0 1 0.0 1f1040.0 1 81.6 1 81.6 111170.0 1101.7 102.3 1

14 980.0 1 0.0 1 0.0 111120.0 1 74.6 1 74.6 111260.0 1 98.6 1 99.2 1 S

1 15 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 111350.0 1 99.6 1100.2 I
I t6 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 97.4 1 98.4 1

1 17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 94.7 1 95.7 1

1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 93.7 1 94.7 I
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 91.5 1 92.5 1

1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 90.3 1 91.5 1

1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 89.3 1 90.5 1

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 85.1 i 86.3 "
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 85.7 1 86.9 1

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 86.0 1 87.2
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 78.1 1 79.4 1

1 26 11820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 81.0 1 82.3 1

1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 78.7 1 80.0 1

1 28 !11960.0 1 0.0 1 0.0 112240.0 I 0.0 1 0.0 112520.0 1 76.3 1 77.6 1

1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 77.1 i 78.4 1

1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 74.4 1 75.7 I
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 73.8 1 75.1 -

32 112240.0 1 0.0 1 0.0 12560.0 1 0.0 1 0.0 112880.0 1 74.6 1 75.8

33 112310.0 1 0.0 1 0.0 16400 00 29700 71.7 1 72.9 I
1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 68.8 1 70.0 .. __

1 35 112L50.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 69.5 1 70.7
1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.) 1 68.5 1 69.7 1

1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 62.9 1 64.1

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0
1 39 112730.0 1 0.0 1 0 0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 00 .--

1 40 112800.0 ).0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 00 '

---- ---- --------------- 44------------------ -------- ------ ---------

+---------------------------------------------------------------------------±
I OASPL 1105.1 I 90.2 II 1113.31 103.0 II 1119.41 116.0
+---------+-------+-------+-----------+---------+---------4-----------+------------------+

F - FREQUENCY HZ
SP. - SOUND PRESSURE LEVEL DB PE 2E-5 PA
S 1,A A-WEIGITED SOUND PRESSLEF LEVEL DBA RE 2E-5 PA

4,A,

.- -. . ,|

-4 N~ * ~ %\%.,"- ..

". - ," ," , ... .. ." " ,". ' .-. ". ",." ," ." ,"-. .' -",." ',,"-'--. .,... ."-.. . . . . . . . . . . .''.. . . .","..... .. "..'.-'.".".."."'..".....



0_..

DNW PROPELLER NOISE TEST

MICROPHONE: MP 1 ( PITCH ANGLE: 23.7 DEG )

+-----------------------------------------------------------------------------------
DATA-POINT / RUN

I LN-4 / 157 LN-5 / 158 LN-6 / 159 I
S4----- ------ +----------------+--------+----------------------------------

IHNII F I SPLI SPLAII F I SPLI SPLAI F I SPLI SPLAI
---.---------- +--------+-------+.---------- +---------------.----------+--------+--------+

1 11 60.0 95.9 1 69.7 11 70.0 1102.1 1 75.9 11 80.0 1107.5 1 85.0 1
2 120.0 84.7 68.6 140.0 92.5 1 76.4 11 160.0 1102.3 1 88.9 1
3 180.0 77.9 67.0 210.0 90.3 79.4 240.0 99.2 90.6 ,
4 240.0 74.0 65.4 280.0 82.6 74.0 320.10 95.1 88.5 -
5 300.0 60.0 53.4 350.0 78.7 72.1 400.0 92.3 87.5 I
6 360.0 0.0 0.0 420.0 72.6 67.8 480.0 85.3 82.1
7 420.0 0.0 0.0 490.0 68.9 65.7 560.0 75.3 72.1 -
8 480.0 0.0 0.0 560.0 55.6 52.4 640.0 74.5 72.6 .
9 540.0 0.0 0.0 630.0 0.0 0.0 720.0 76.1 75.3 -

10 600.0 0.0 0.0 700.0 0.0 0.0 800.0 70.5 69.7 "
i11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 59.2 58.4
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 0.0 0.0 I
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 -
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 I 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 0.0 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 12310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 28800 1 .0 1 0.0 1.-
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1--
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 I 0.0 0.0 1

S+---------+---------------------+---------+----------------------------------
+-----------+---------4-------+----------+--------+-----------------------------------

I OASPL 1 96.3 I 74.0 II 1102.91 83.5 II 1109.41 95.8 1
+------------4--------+---------4----------------------------------------------------

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

.N -
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DNW PROPELLER NOISE TEST

MICROPHONE: MP 2 ( PITCH ANGLE: 23.7 DEG )

I DATA-POINT / RUN

LN-4 /157 II LN-5 / 158 I LN-6 /159 I

IHNI F I SPLI SPLAII F SPLI SPLAI[ F SPL I SPLAI
+------+--.. .. 4----------------+--- - --------------------------------- +-------

i1 60.0 97.3 1 71.1 1 70.0 1105.7 1 79.5 H 80.0 J106.3 1 83.8 1
2 120.0 93.7 1 77.6 11 140.0 1102.9 1 86.8 11 160.0 1107.2 1 93.8 1
3 180.0 87.8 76.9 210.0 97.0 1 86.1 240.0 1103.5 1 94.9 1
4 240.0 79.7 71.1 280.0 93.6 85.0 320.0 99.8 93.2
5 300.0 72.5 65.9 350.0 88.1 81.5 400.0 98.1 93.3 .
6 360.0 62.1 57.3 420.0 81.0 76.2 480.0 97.0 93.8 "

7 420.0 0.0 0.0 490.0 79.2 76.0 560.0 93.8 90.6 "
8 480.0 0.0 0.0 560.0 73.2 70.0 640.0 88.5 86.6 .
9 540.0 0.0 0.0 630.0 62.2 60.3 720.0 84.9 84.1 ,

10 600.0 0.0 0.0 700.0 0.0 0.0 800.0 82.8 82.0 -
11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 79.2 78.4 I
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 73.9 73.9 I

I13 780.0 j0.0 I0.0 910.0 I0.0 1 0.0 1 11040.0 1 69.2 1 69.2 1
I14 H840.0 I0.0 I0.0 ~l980.0 I0.0 1 0.0 111120.0 1 69.6 1 69.6 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 64.2 1 64.8 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1
S7 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
18 111080.0 1 0.0 1 0.0 111260.C 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1

1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

1 23 111330.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 0.0
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 11740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1'
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 H1980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
134 12040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0-,
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0'.
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 I
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 f
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 .
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 "

4-.------------------------------------------------------------------------
---------------------- +-----------.----------..+----------.-------+.----------+-------+-----

I OASPL I 99.2 I 81.3 II 1108.11 91.8 II 1111.51 101.6 .
+----------------------------------------------------4-----------------+-------

F -FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
S . .A - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



* DNW PROPELLER NOISE TEST

MICROPHONE: MP 3 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------

DATA-POINT / RUN I

I LN-4 /157 l LN-5 /158 II LN-6 /159 I
S+--------------------+----------------------------------------------

HNII F I SPL I SPLAII F SPL I SPLAII F I SPLI SPLA"
.+----+-.----------+-------+-------.----------------------------------+-------+-----+

1 1 60.0 1100.5 1 74.3 11 70.0 1107.5 1 81.3 1 80.0 1108.1 1 85.6 1

I.2 120.0 95.7 1 79.6 11 140.0 1104.7 1 88 6 11 160.0 1107.6 1 94.2 1
3 180.0 88.1 77.2 210.0 99.0 1 88.1 240.0 1105.8 1 97.2 1
4 240.0 81.5 72.9 280.0 94.4 1 85.8 11 320.0 1102.8 1 96.2 1
5 300.0 75.3 68.7 350.0 90.1 1 83.5 400.0 1102.5 1 97.7 1
6 360.0 69.2 64.4 420.0 88.1 1 83.3 11 480.0 100.1 96.9 1

7 420.0 0.0 0.0 490.0 81.1 77.9 560.0 94.2 91.0 _
8 480.0 0.0 0.0 560.0 71.8 68.6 640.0 95.1 I 93.2 .

9 540.0 0.0 0.0 630.0 74.3 72.4 720.0 91.3 90.5 .
'10 600.0 0.0 0.0 700.0 70.2 68.3 800.0 88.7 87.9

i11 660.0 0.0 0.0 770.0 58.8 58.0 880.0 83.4 82.6 "

I12 II720.0 I0.0 I0.0 II840.0 I0.0 I0.0 II960.0 I83.3 I83.3
I13 780.0 I0.0 I0.0 II910.0 1 0.0 1 0.0 111040.0 1 80.0 1 80.0 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 75.8 1 75.8 1

15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 74.0 1 74.6 1
, 16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 76.2 1 76.8 1

I 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 72.1 1 72.7 1
I 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 70.5 I 71.5 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 67.7 68.7 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 66.8 1 67.8 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 66.6 1 67.6 I
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 0.0 111760.0 1 64.2 1 65.2 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1.4..
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0"

1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 I 0.0 .

I 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 I 0.0 I
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 I 0.0 1

I 32 111920.0 1 0. 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0

1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0

1 37 112220.0 1 9.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 -

1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1

40 112400.0 1 0.0 1 0.0 112800.0 0.0 1 0.0 113200.0 1 0.0 1 0.0 1
.....------------------------------------- +----------------+-------+

+---------------------------------------------------4------------------------

I OASPL 1102.0 1 83.0 I 1110.01 93.8 1I 1113.31 104.6 1
- -. . .- .. .. -+ ------ ------ - + . . .- +4 --- ---- .. .. 4-- .. .. - .. .. --? .' -:

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA .-'

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



L
DINW PROPELLER NOISE TEST

,. MICROPHONE: MP 4 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------
DATA-POINT / RUN S'

I LN-4 /157 II LN-5 /158 [ LN-6 /159 .
---------------------------------------------------------------------------

IHNII F [ SPLI SPLAII F SPLI SPLAII F I SPL I SPLA.

--- - +-------+-------++----------------+-------++---------+-------+-------+

i 1 60.0 1102.6 1 76.4 11 70.0 1109.0 1 82.8 80.0 1111.3 1 88.8 1

2 120.0 97.1 1 81.0 140.0 1105.6 1 89.5 160.0 1107.9 1 94.5 1

3 180.0 89.3 78.4 210.0 99.2 1 88.3 240.0 1107.9 1 99.3 1

4 240.0 83.0 74.4 280.0 97.4 1 88.8 11 320.0 1105.5 1 98.9 1

5 300.0 76.4 69.8 350.0 92.6 1 86.0 400.0 1102.5 1 97.7 1

6 360.0 74.1 69.3 420.0 88.1 i 83.3 11 480.0 1100.3 1 97.1 1

7 420.0 67.2 62.4 490.0 82.3 79.1 560.0 99.7 56.5 ,

8 480.0 63.0 59.8 560.0 80.6 77.4 640.0 96.8 94.9

9 540.0 0.0 0.0 630.0 75.4 73.5 720.0 93.4 92.6 -

i10 600.0 0.0 0.0 700.0 68.2 66.3 800.0 90.9 90.1 I
Ii 660.0 0.0 0.0 770.0 65.5 64.7 880.0 89.2 88.4 -

12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 83.7 83.7 "
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 83.2 1 83.2 1

14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 81.5 1 81.5 1

15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 77.3 1 77.9 1

16 960.0 1 0. 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 71.2 1 71.8 1
1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 72.3 1 72.9 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 68.2 1 69.2 1

1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 59.2 1 60.2 1

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1

1 21 11260.0 1 0.0 1 0.0 111470.0 1 0.P 1 0.0 111680.0 1 0.0 1 0.0

1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 "

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0

1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0

1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1

1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

" 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 0.0 1

31 1860.0 0.0 1 0.0 112170.0 1 0.0 1 1.0 112480.0 1 0.0 1 0.0

1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0

134 2040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

1 36 112160.0 1 0.0 1 0.0 112520.0 0.0 1 0.0 112880.0 1 0.0 1 0.-

1 37 112220.0 1 0.0 1 0.0 112590.0 0.0 1 0.0 112960.0 1 0. 0.0 

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 0.0 113040.0 1 0.0 1 0.0 1

1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0".

1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0"-
.-------------------- +---------+- -++------------- ----------+-------

4 -- 4----------+-------------+----------+- 4-----------------------+-------

I OASPL 1103.9 I 84.6 II 1111.21 95.2 II 1115.31 106.3 1
+ -------------------- + --- - ------------ - ------+ --- 4-4 - - -- ------------ + - ----- +

.' FREQUENCY HZ
ST, - SOUND PRESSURE LEVEL DB RE 2E-5 PA

-5 SFiA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

:.-'S:$ , .:: -::::::::::: - :7:::;:; 5 - -.-



,. - %

DNW PROPELLER NOISE TEST

MICROPHONE: MP 5 ( PITCH ANGLE: 23.7 DEG )

DATA-POINT / RUN

I LN-4 /157 H LN-5 /158 H LN-6 /159 I
-----------------+-------+ ----------.-------- +---------+.----------+--------+------+
I HN(1 F I SPL I SPLA 1 F I SPL I SPLA I F I SPLI SPLA I -.". I

4-----------+--------+--------+----------+---------4---------------------------+--------

1 11 60.0 1103.5 1 77.3 11 70.0 (110.3 1 84.1 11 80.0 1114.8 1 92.3 1
2 120.0 97.7 1 81.6 11 140.0 (106.6 1 90.5 11 160.0 1109.7 1 96.3 '
3 180.0 88.6 77.7 210.0 97.5 1 86.6 11 240.0 1106.9 1 98.3 1
4 240.0 78.8 70.2 280.0 97.6 1 89.0 11 320.0 1109.2 1102.6 1
5 300.0 77.5 70.9 350.0 95.8 1 89.2 11 400.0 1104.7 1 99.9 1
6 360.0 72.3 67.5 420.0 87.5 82.7 480.0 97.2 94.0 -
7 420.0 71.5 66.7 490.0 83.1 79.9 560.0 99.4 96.2 -
8 480.0 63.2 60.0 560.0 79.6 76.4 640.0 98.5 96.6
9 540.0 0.0 0.0 630.0 76.7 74.8 720.0 92.7 91.9 "

i10 600.0 0.0 0.0 700.0 70.4 68.5 800.0 89.8 89.0 I
11 660.0 0.0 0.0 770.0 53.9 53.1 880.0 85.9 85.1
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 85.8 85.8
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 ((1040.0 1 82.9 1 82.9 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 ((1120.0 1 77.6 1 77.6 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 ((1200.0 1 77.2 1 77.8 1
16 960.0 1 0.0 1 0.0 (11120.0 1 0.0 1 0.0 1(1280.0 1 76.0 1 76.6 1

1 17 ((1020.0 1 0.0 1 0.0 ((1190.0 1 0.0 1 0.0 ((1360.0 1 69.0 1 69.6
1 18 ((1080.0 1 0.0 1 0.0 ((1260.0 1 0.0 1 0.0 111440.0 1 67.3 1 68.3 1
1 19 111140.0 1 0.0 1 0.0 11330.0 1 0.0 1 0.0 ((1520.0 1 0.0 1 0.0 1
1 20 ((1200.0 1 0.0 1 0.0 1(1400.0 1 0.0 1 0.0 ((1600.0 1 0.0 1 0.0 1
1 21 ((1260.0 1 0.0 1 0.0 ((1470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
22 ((1320.0 1 0.0 1 0.0 ((1540.0 1 0.0 1 0.0 ((1760.0 1 0.0 1 0.0 1

1 23 ((1380.0 1 0.0 1 0.0 ((1610.0 1 0.0 1 0.0 ((1840.0 1 0.0 1 0.0 1
1 24 ((1440.0 1 0.0 1 0.0 1(1680.0 1 0.0 1 0.0 ((1920.0 1 0.0 1 0.0 1 " I
1 25 ((1500.0 1 0.0 1 0.0 1(1750.0 1 0.0 1 0.0 ((2000.0 1 0.0 1 0.0 1

1 26 ((1560.0 0.0 1 0.0 111820.0 1 0.0 1 0.0 ((2080.0 1 0.0 1 0.0
1 27 ((1620.0 1 0.0 1 0.0 ((1890.0 1 0.0 1 0.0 ((2160.0 1 0.0 1 0.0

28 ((1680.0 1 0.0 1 0.0 ((1960.0 0.0 0.0 ((2240.0 1 0.0 1 0.0
29 111740.C 1 0.0 1 0.0 ((2030.0 1 0,0 1 0.0 ((2320.0 1 0.0 1 0.0

1 30 ((1800.0 ( 0.0 1 0.0 112100.0 1 0.0 1 0.0 (12400.0 1 0.0 1 0.0 1
1 31 ((1860.0 1 0.0 1 0.0 ((2170.0 1 0.0 1 0.0 ((2480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 0.0 1 0.0 ((2560.0 1 0.0 1 0.0 1
1 33 (1'980.0 1 0.0 1 0.0 ((2310.0 1 0.0 1 0.0 ((2640.0 1 0.0 1 0.0 1

,1 34 ((2040.0 1 0.0 1 0.0 1(2380.0 ( 0.0 1 0.0 ((2720.0 1 0.0 1 0.0 1
1 35 ((2100.0 1 0.0 1 0,0 112450.0 1 0.0 1 0.0 ((2800.0 1 0.0 1 0.0
1 36 ((2160.0 1 0.0 1 0.0 ((2520.0 0.0 1 0.0 12880.0 ( 0.0 1 0.0 1

37 112220.0 1 0.0 1 0.0 ((2590.0 1 D.0 1 0.0 112960.0 1 0.0 1 0.0
,R 38 ((2280.0 1 0.0 1 0.0 12660.0 1 0.0 1 0.0 1(3040.0 1 0.0 1 0.0 1

(( 39 2340.0 1 0.0 1 0.0 ((2730.0 1 0.0 1 0.0 ((3120.0 1 0.0 1 0.0 1
(( 40 2400.0 1 0.0 1 0.0 ((2800.0 1 0.0 1 0.0 ((3200.0 1 0.0 1 0.0

-- --------.------------------------- ---------------- +-----------+--------+--------+

+--------±---------H-----------4----------+----------H---------------------------

I OASPL 1104.7 1 84.7 11 1112.31 95.8 11 1117.71 107.4 1
+----------+--------+---------+-----------+---------+---------+--------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

!! :



DNW PROPELLER NOISE TEST

MICROPHONE: MP 6 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------
DATA-POINT / RUN I

LN-4 /157 II /158 LN-6 /159 1
+ ..4 . . .+ .. . .4I . . .+ .. . .++ -.. .4 . . .

HN I F I SPL I SPLA Ij F I SPL I SPLA II F SPL I SPLA I
--- ------------------------- +-----------------------+------------------------

1 1 60.0 1103.3 1 77.1 11 70.0 1111.1 1 84.9 11 80.0 1116.7 1 94.2 1
2 11 120.0 95.9 79.8 140.0 1106.4 1 90.3 160.0 1108.4 95.0 1
3 180.0 87.2 76.3 210.0 97.5 1 86.6 1 240.0 1106.4 97.8 1
4 240.0 80.6 72.0 280.0 96.9 1 88.3 1 320.0 1108.1 1101.5 1
5 300.0 77.0 70.4 350.0 93.2 1 86.6 11 400.0 1100.0 1 95.2 1
6 360.0 72.2 67.4 420.0 79.9 75.1 480.0 95.3 92.1
7 420.0 66.8 62.0 490.0 74.9 71.7 560.0 97.4 94.2 I8 480.0 66.3 63.1 560.0 78.0 74.8 640.0 92. 1 90.2 ,'

' 9 540.0 53.1 49.9 630.0 72.6 70.7 720.0 79.9 79.1 4600.0.

1 10 600.0 0.0 0.0 700.0 51.0 1 49.1 800.0 87.6 86.8 '
1i1 660.0 1 0.0 0.0 770.0 0.0 1 0.0 11880.0 81.8 81.0 --

1 12 720.0 1 0.0 0.0 840.0 0.0 1 0.0 H 960.0 75.2 75.2 60.i
1 13 780.0 1 0.0 0.0 11 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 1
S14 1 840.0 1 0.0 0.0 11 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1
I15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1
I-16 960.0 0.0 1 0.0 111120.0 1 0.0 1 0.0 11280.0 1 0.0 1 0.0 1
1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 11320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 O.C 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 0.0 1 0.0 111890.0 1 0.0 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 0.0 1 0.0 1
1 31 11860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0,0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 1!2380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 0.0 i12800.0 1 0.0 0. c-
1 36 112160.0 1 0.0 1 0.0 112520.0 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660,0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
j 39 112340.0 1 0.0 1 0.0 112/30.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0
40 112400.0 1 0.0 1 0.0 II-800.0 1 0.0 1 0.0 113200.0 I 0.0 1 0.0

S4-----------------------------------------------------------------
+-------------------+-------4---------+-------+--------1---------------------------

I OASPL 1104.1 I 83.5 11 1112.61 94.8 il 1118.31 105.5 1
----------------------- +-------+----------+-------+-------4------- +-------+-------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA
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DNW PROPELLER NOISE TEST

MICROPHONE: MP 7 ( PITCH ANGLE: 23.7 DEG ) .

---------------------------------------------------------------------
I DATA-POINT / RUN

I LN-4 /157 I LN-5 /158 LN-6 /159 I
----------------------------------------------------------------------

IHNII F SPLI SPLAII F SPLI SPLAII F I SPL I SPLAI
---- +-------+------------------------------+----------------+-------+

i1 60.0 98.3 1 72.1 11 70.0 1110.3 1 84.1 11 80.0 1114.5 I 92.0 I
2 120.0 89.2 73.1 140.0 99.3 1 83.2 11 160.0 1102.8 1 89.4 1
3 180.0 77.0 66.1 210.0 93.3 1 82.4 11 240.0 1100.0 1 91.4 1
4 240.0 70.5 61.9 280.0 80.6 72.0 320.0 94.0 87.4 I
5 300 0 60.9 54.3 350.0 76.1 69.5 400.0 85.7 80.9 I
6 ? .0 0.0 0.0 420.0 69.4 64.6 480.0 75.4 72.2
7 420.0 0.0 0.0 490.0 0.0 0.0 560.0 0.0 0.0
8 480.0 0.0 0.0 560.0 0.0 0.0 640.0 0.0 0.0 I

,I 9 I540.0 0 0 0.0 630.0 0.0 0.0 720.0 0.0 0.0"

-"10 600.0 0.0 0.0 700.0 0.0 0.0 800.0 0.0 0.0 I
11 II 660.0 0.0 0.0 770.0 0.0 0.0 880.0 0.0 0.0

S12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 0.0 0.0 3

13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0 1 0.0 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
I 18 111080.0 1 0.0 1 0.0 111260.0 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1..
1 21 111260.0 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 00 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1

1 39 112340.0 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 0.0 1 0.0 113200.0 1 0.0 1 0.0 1

S+---------------------------------------------4---------+-------+-------+
+-------------------------------------------------------------+--------------

OASPL 1 98.8 1 76.3 II 1110.71 88.2 I1 1115.01 96.5 I
+--------------+--------------+------------------------+---------+--------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

4 5 i
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DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------

I DATA-POINT / RUN

I LN-4 157 II LN-5 /158 II LN-6 /159 I
---- 4--------------------------------------------------------------------+

IHNI F I SPLI SPLAII F I SPL I SPLAII F ISPL I SPLAI
+- ... --- .--- .+----.. +.. ... ... .. . ... ...----.......- +...+--- --- .+.

i 1 11 60.0 1102.7 1 76.5 11 70.0 1107.3 1 81.1 1 80.0 1109.7 1 87.2 1
2 120.0 0.0 1 0.0 1 140.0 1105.1 1 89.0 11 160.0 1107.5 1 94.1 1
3 180.0 0.0 0.0 210.0 99.5 1 88.6 11 240.0 1107.0 1 98.4 1

4 240.0 0.0 0.0 280.0 94.9 1 86.3 11 320.0 1103.1 1 96.5 1
5 300.0 0.0 0.0 350.0 88.2 1 81.6 1 400.0 1102.3 1 97.5 1

6 360.0 0.0 0.0 420.0 86.1 81.3 480.0 99.4 96.2 ,
7 420.0 0.0 0.0 490.0 81.1 77.9 560.0 97.1 93.9 I
8 480.0 0.0 0.0 560.0 79.5 76.3 640.0 94.8 92.9 .

I"9 540.0 0.0 0.0 630.0 74.2 72.3 720.0 92.0 91.2 ,
, 10 600.0 0.0 0.0 700.0 69.1 67.2 800.0 90.3 89.5 "

111 660.0 0.0 0.0 770.0 64.3 63.5 880.0 87.7 86.9
12 720.0 0.0 0.0 840.0 60.6 59.8 960.0 84.4 84.4

I 13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 82.3 1 82.3 1
14 840.0 0.0 0.0 11 980.0 1 0.0 1 0.0 111120.0 1 78.7 1 78.7 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 75.9 1 76.5 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 76.1 1 76.7 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 68.9 1 69.5 1
1 18 1080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 11860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

36 112160.0 1 0.0 1 0.0 112520.0 I 0.0 I 0.0 112880.0 .0 0.0
37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 0.0 113040.0 1 0.0 1 0.0
1 39 112340.0 I 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0 1 0.0 1
40 2400.0 0.0 0.0 2800.0 0.0 0 3200.0 00 0.0 1-

"_,I OASPL 1102.7 1 76.5 11 1110.0 193.9 11 1114.1 1105.0 1 ,-

F - FREQUENCY HZ
SPL, - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

J2



DNW PROPELLER NOISE TEST

MICROPHONE: MP 9 ( PITCH ANGLE: 23.7 DEG )

I DArA-POINT / RUN I

LN-4 /157 II LN-5 /158 II LN-6 /159 I
-----------------------------------------------

IHNII F I SPL I SPLAJI F I SPL ISPLAI F I SPLI SPLAI

1i 60.0 1104.6 1 78.4 11 70.0 1106.2 1 80.0 11 80.0 1110.9 1 88.4 1

2 120.0 94.5 1 78.4 11 140.0 1104.1 1 88.0 1 160.0 1105.7 1 92.3 1
3 180.0 87.9 77.0 210.0 94.6 1 83.7 240.0 1103.7 1 95.1 1
4 240.0 79.6 71.0 280.0 97.2 1 88.6 11 320.0 1105.1 1 98.5 1
5 300.0 77.6 71.0 350.0 91.6 85.0 400.0 99.5 94.7
6 360.0 73.7 68.9 420.0 84.6 79.8 480.0 98.4 95.2
7 420.0 61.8 57.0 490.0 80.7 77.5 560.0 98.8 95.6
8 480.0 0.0 0.0 560.0 78.5 75.3 640.0 94.1 92.2 .

I9 ~I540.0 I0.0 I0.0 630.0 I75.6 I73.7 ~I720.0 I91.1 I90.3
i10 600.0 0.0 0.0 700.0 66.7 64.8 800.0 90.6 89.8
I 660.0 0.0 0.0 770.0 0.0 0.0 880.0 86.2 85.4

12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 82.0 82.0
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 83.6 1 83.6 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 80.3 1 80.3 1
15 il 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 78.2 1 78.8 1
16 11 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 70.2 1 70.8 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 112920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 I 0.0 1 0.0 12160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 12170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 0.0 12310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 1 12310.0 1 0.0 1 0.0 1 12720.0 1 0.0 1 0.0 11 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
136 12160.0 1 0.0 1 0.0 12520.0 1 0.0 1 0.0 12880.0 1 0.0 1 00 1

1 37 112220.0 1 0.0 0.0 12590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0. 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1

-------------------------------------------------------------------

+----------------------------------------------------------------------------

I OASPL 1105.1 I 83.5 II 1108.91 93.4 11 1113.91 104.4 1

----------------------------------------------------------------------------

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA .".



DNW PROPELLER NOISE TEST

MICROPHONE: MP 1 ( PITCH ANGLE: 19.9 DEG )

---------------------------------------------------------------------
I DATA-POINT / RUN I66

I FN-1 / 166 I FN-2 / 167 II FN-3 / 168 I

S+------------------44--------------------+--------------------+-
IHNII F I SPLI SPLA I SPL I SPLAiI F I SPLI SPLA,
.-- -------------------------------------- 4----- --4--------------------+
1 11 70.0 1101.9 1 75.7 11 80.0 1106.2 1 83.7 11 90.0 1112.0 1 92.9 12 140.0 95.6 179.5 11160.0 1105.3 191.9 11180.0 1110.0 199.1 1,

3 210.0 93.0 1 82.1 1I 240.0 1103.1 94.5 11 270.0 1111.3 1102.7 196111

4 280.0 87.3 78.7 1 320.0 99.7 1 93.1 1 360.0 1109.8 1105.0 1
5 350.0 83.2 76.6 400.0 98.1 1 93.3 11 450.0 1107.8 1104.6 1
6 420.0 79.0 74.2 480.0 91.5 1 88.3 11 540.0 1105.9 1102.7 1
7 490.0 72.9 69.7 560.0 87.6 1 84.4 11 630.0 1105.8 1103.9 1
8 560.0 65.6 62.4 640.0 87.5 1 85.6 11 720.0 1104.2 1103.4 1
9 630.0 57.7 55.8 720.0 83.1 1 82.3 11 810.0 1101.9 1101.1 1

10 700.0 57.1 55.2 800.0 80.8 1 80.0 11 900.0 1101.2 1101.2 1
11II 770.0 0.0 0.0 880.0 75.0 1 74.2 11 990.0 1 99.7 1 99.7 I
12 840.0 0.0 0.0 960.0 1 72.0 1 72.0 111080.0 1 95.7 1 95.7 1
13 910.0 1 0.0 1 0.0 111040.0 1 70.8 1 70.8 111170.0 1 93.3 1 93.9 1
14 980.0 1 0.0 1 0.0 111120.0 1 63.8 1 63.8 111260.0 1 91.7 1 92.3 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 56.3 1 56.9 111350.0 1 89.2 1 89.8 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 53.7 1 54.3 111440.0 1 85.0 1 86.0 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 88.3 1 89.3 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 83.7 1 84.7 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 77.8 1 78.8 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 80.9 1 82.1 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 78.2 1 79.4 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 75.6 1 76.8 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 71.9 1 73.1 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 70.8 1 72.0 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 3.0 112430.0 1 0.0 1 0.0 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1
1 30 112100.0 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1
1 32 112240.0 1 0.0 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1
1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0 1
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1
1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 1
1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 13330.0 1 0.0 1 0.0 1
1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1
1 39 112730.0 1 0.0 1 0.0 13120.0 0.0 1 0.0 113510.0 1 0.0 1 0.0 -
40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 "

4- -.. 4---------+----------------------------------------4-----------+-------+------+
+---------------------+-------+----------+--------------4----------------+-------+

I OASPL 1103.4 1 86.5 11 1110.61 100.2 11 1118.51 113.0 .
+ 4-.---------. 4..------------------------4---------+------+-------+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

,4' MICROPHONE: MP 2 ( PITCH ANGLE: 19.9 DEG )

-------------------------------------------------------------------- +
Ig [ DATA-POINT / RUN I

"' [ FN-1 / 166 [[ FN-2 / 167 FN-3 / 168 "
--------------------------------------------------------------- -

IHNII F I SPLI SPLAII F SPLI SPLAII F I SPLI SPLA,
--------------------------------------- 4-------------------------------

1 11 70.0 1105.7 I 79.5 11 80.0 1109.0 1 86.5 11 90.0 1113.5 1 94.4I
1 2 11 140.0 1101.5 1 85.4 It 160.0 108.8 1 95.4 11 180.0 1118.4 1107.5 I

3 210.0 97.7 I 86.8 240.0 1106.1 1 97.5 270.0 1111.6 1103.0 I
4 280.0 93.8 1 85.2 1 320.0 1102.2 1 95.6 11 360.0 1113.6 1108.8 1
5 350.0 87.8 81.2 1 400.0 101.5 96.7 11 450.0 1114.1 1110.9 I
6 420.0 85.0 802 480.0 1101.7 98.5 540.0 1114.2 1111.0 1
7 490.0 83.4 80.2 560.0 98.5 1 95.3 11 630.0 1112.3 1110.4 1
8 560.0 79.1 75.9 640.0 94.9 1 93.0 11 720.0 1109.5 1108.7 1
9 630.0 71.8 69.9 11 720.0 1 91.0 1 90.2 11 810.0 1110.5 1109.7 I

I0 700.0 68.1 66.2 800.0 90.2 1 89.4 11 900.0 1110.5 1110.5 I
I 11 770.0 65.3 64.5 880.0 88.9 1 88.1 11 990.0 1107.7 1107.7 I
I 12 840.0 0.0 0.0 960.0 1 84.9 1 84.9 111080.0 1106.4 1106.4 1

13 910.0 1 0.0 1 0.0 111040.0 1 80.6 1 80.6 111170.0 1106.2 1106.8 I
14 980.0 0.0 I 0.0 111120.0 1 78.5 1 78.5 111260.0 1105.1 1105.7 1

1 15 111050.0 1 0.0 0.0 111200.0 1 76.5 1 77.1 111350.0 1103.5 1104.1 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 73.4 1 74.0 111440.0 1101.5 1102.5 1
1 17 111190.0 1 0.0 I 0.0 111360.0 1 69.6 1 70.2 111530.0 1100.2 1101.2 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 64.7 1 65.7 111620.0 1 99.7 1100.7 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 63.9 1 64.9 111710.0 I 97.8 1 98.8 1
1 20 111400.0 1 0.0 1 0.0 11600.0 1 60.3 1 61.3 111800.0 1 95.5 1 96.7 1

1 21 111470.0 0.0 0.0 11680.0 57.6 I 58.6 111890.0 1 94.2 1 95.4 1
122 11540.0 0.0 0.0 11760.0 54.8 1 55.8 111980.0 1 94.5 1 95.7 I
23 111610.0 1 0.0 1 0.0 111840.0 1 44.4 1 45.6 112070.0 1 91.8 1 93.0 1
24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 90.1 1 91.3 1

1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 89.4 1 90.7 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 I 88.7 I 90.0 I
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 87.2 1 88.5 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 85.3 1 86.6 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 86.1 1 87.4 .
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 84.8 1 86.1 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 82.4 1 83.7 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 81.3 1 82.5 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 81.1 1 82.3 1
1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 81.1 1 82.3 1
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 13150.0 1 78.8 1 80.0 1
1 36 112520.0 1 0.0 0.0 112880.0 1 0.0 1 0.0 113240.0 1 76.7 1 77.9 1
1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 77.0 1 78.2 1
1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 75.5 1 76.7 1
I 39 112730.0 1 0.0 0.0 113120.0 1 0.0 1 0.0 113510.0 I 73.9 1 75.1 1

1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 72.3 1 73.3 1-
--------- +--------------+--------+--------------4--------+-------+-------+
---------------------------------------------------------------------------

OASPL 1107.8 1 92.1 11 1114.11 105.2 11 1124.01 120.3 1
+--------------+--------------+-----------------------------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

. - ,- .. .

,.,''',,, '"" '-,- ," " . ',". ' . .".". ." ." ' . ..". .." ". . .."""-".'. . ''',..". ,-'' . '' i _ ff ;,"" -



DNW PROPELLER NOISE TEST

MICROPHONE: MP 3 ( PITCH ANGLE: 19.9 DEG )

----------------------------------------------------------------------------- tj

[ DATA-POINT / RUN [

I FN-1 / 166 II FN-2 / 167 [ FN-3 / 168 I
------- -------- +------- 4 ----------------.------------------------------ +

[HNII F SPLI SPLAII F I SPL I SPLAII F I SPL I SPLAI
.-- ..------- +-------4---------.-------+-------4---------+-------+-------+

I 1 11 70.0 1107.3 1 81.1 11 80.0 1112.1 1 89.6 11 90.0 1113.9 1 94.8 1
1 2 11 140.0 1103.1 1 87.0 160.0 1109.6 1 96.2 11 180.0 1114.3 1103.4 

3 210.0 98.4 1 87.5 11 240.0 1108.4 1 99.8 11 270.0 1112.9 1104.3 1
4 280.0 94.6 1 86.0 11 320.0 1105.0 1 98.4 11 360.0 1114.6 1109.8 1
5 350.0 90.8 1 84.2 11 400.0 1105.2 1100.4 11 450.0 1114.6 1111.4 1
6 420.0 89.4 1 84.6 11 480.0 1102.0 1 98.8 540.0 1111.5 1108.3 1
7 490.0 82.8 79.6 560.0 97.1 I 93.9 11 630.0 1113.2 1111.3 1
8 560.0 77.3 74.1 640.0 97.5 1 95.6 11 720.0 1112.9 1112.1 i
9 630.0 75.0 73.1 720.0 95.6 1 94.8 810.0 1111.6 1110.8 1

i10 700.0 71.7 69.8 800.0 92.1 1 91.3 11 900.0 1111.2 1111.2 1
i11 770.0 66.9 66.1 880.0 89.0 1 88.2 11 990.0 1110.8 1110.8 1

12 840.0 0.0 0.0 960.0 1 87.8 1 87.8 111080.0 1108.8 1108.8 1
13 910.0 1 0.0 1 0.0 111040.0 1 85.4 1 85.4 111170.0 1106.2 1106.8 1

14 980.0 1 0.0 1 0.0 111120.0 1 80.8 1 80.8 111260.0 1107.7 1108.3 1
1 15 111050.0 1 0.0 1 0.0 111200.0 1 79.4 1 80.0 111350.0 1106.0 1106.6 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 79.5 1 80.1 111440.0 1103.5 1104.5 1
1 17 111190.0 1 0.0 0.0 111360.0 1 77.5 1 78.1 111530.0 1102.7 1103.7 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 74.3 1 75.3 111620.0 1103.4 1104.4 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 73.3 1 74.3 111710.0 1101.2 1102.2 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 72.1 1 73.1 111800.0 1 97.5 1 98.7 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 70.8 1 71.8 111890.0 1 98.0 1 99.2 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 69.5 1 70.5 111980.0 1 97.8 99.0 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 68.3 1 69.5 112070.0 1 95.0 1 96.2 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 67.9 1 69.1 112160.0 1 93.7 1 94.9 1

1 25 111750.0 1 0.0 1 0.0 112000.0 1 65.7 1 66.9 112250.0 1 94.6 1 95.9 1-
1 26 111820.0 1 0.0 1 0.0 112080.0 1 65.4 1 66.6 112340.0 1 91.9 1 93.2 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 66.6 1 67.8 112430.0 1 89.7 1 91.0 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 65.7 1 67.0 112520.0 1 90.3 1 91.6 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 66.3 1 67.6 112610.0 1 89.9 1 91.2 it
1 30 112100.0 1 0.0 1 0.0 12400.0 1 65.9 1 67.2 112700.0 1 87.9 1 89.2 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 65.3 1 66.6 112790.0 1 86.6 1 87.9 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 65.5 1 66.8 112880.0 1 87.1 1 88.3 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 64.0 1 65.3 112970.0 1 86.5 1 87.7
1 34 112380.0 0.0 1 0.0 112720.0 1 64.3 1 65.6 113060.0 1 85.4 1 86.6 1
J 35 112450.0 1 0.0 1 0.0 112800.0 1 63.9 1 65.2 113150.0 1 82.1 1 83.3 1
1 36 112520.0 1 0.0 1 0.0 112880.0 1 63.1 1 64.3 113240.0 1 81.8 1 83.0 1
1 37 112590.0 1 0.0 1 0.0 112960.0 1 63.5 1 64.7 113330.0 1 83.4 1 84.6 1
1 38 112660.0 1 0.0 1 0.0 113040.0 1 63.6 1 64.8 113420.0 1 81.0 1 82.2 1
1 39 112730.0 1 0.0 0.0 113120.0 1 62.9 1 64.1 113510.0 1 77.6 1 78.8 1
1 40 112800.0 1 0.0 1 0.0 113200.0 1 61.9 1 63.1 113600.0 1 78.7 1 79.7 1

---------------. 4-----------------+-------+-------4----------------+---

-------------------- +------------------------+------------------------+-------

I OASPL 1109.4 1 93.6 11 1116.31 107.2 11 1124.11 121.5 1
----------------------- +-------+----------------+-------4---------+-------+------+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 4 ( PITCH ANGLE: 19.9 DEG )

+--------------------------------------------------------------------------------+
I DATA-POINT / RUN

I FN-1 / 166 FN-2 / 167 t FN-3 / 168 I
4---------------------+-------+----------------------- -------- +-------+------+

I HN II F I SPL I SPLA II F I SPL I SPLA II F I SPLI SPLAI
----------------------- 4---------------------------------------------+
I 1 70.0 1109.2 1 83.0 11 80.0 1115.2 1 92.7 11 90.0 1115.9 1 96.8 1

1 2 140.0 1104.5 1 88.4 11 160.0 1110.0 1 96.6 180.0 1113.5 1102.6 1.., .-

3 210.0 98.8 1 87.9 11 240.0 1110.1 1101.5 11 270.0 1115.3 1106.7 1
4 280.0 97.1 1 88.5 11 320.0 1107.4 1100.8 11 360.0 1113.9 1109.1 i
5 350.0 92.0 1 85.4 11 400.0 1104.3 1 99.5 11 450.0 1114.3 1111.1 1
6 420.0 86.5 1 81.7 480.0 1101.9 1 98.7 11 540.0 1112.0 1108.8 1
7 490.0 83.0 1 79.8 560.0 100.1 i 96.9 630.0 1113.8 1111.9 1
8 560.0 79.9 76.7 640.0 98.5 1 96.6 11 720.0 1111.4 1110.6 1
9 630.0 76.9 75.0 720.0 94.8 1 94.0 1 810.0 1110.9 1110.1 1

i10 700.0 70.9 69.0 800.0 92.9 1 92.1 900.0 1111.0 1111.0 1
I11 770.0 65.5 64.7 880.0 90.7 1 89.9 11 990.0 1108.9 1108.9 1
12 840.0 0.0 0.0 960.0 1 86.7 1 86.7 111080.0 1108.3 1108.3 1
13 910.0 1 0.0 1 0.0 111040.0 1 85.0 1 85.0 111170.0 1108.0 1108.6 1
14 980.0 1 0.0 1 0.0 111120.0 1 83.4 1 83.4 111260.0 1105.0 1105.6 1
15 111050.0 1 0.0 1 0.0 111200.0 1 79.7 1 80.3 111350.0 1104.9 1105.5 1

1 16 111120.0 1 0.0 1 0.0 111280.0 1 75.2 1 75.8 111440.0 1104.1 1105.1 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 75.2 1 75.8 111530.0 1101.4 1102.4 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 71.9 1 72.9 111620.0 1 99.7 1100.7 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 68.2 1 69.2 111710.0 1100.3 1101.3 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 64.0 1 65.0 111800.0 1 98.8 1100.0 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 62.8 1 63.8 111890.0 1 95.5 1 96.7 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 61.5 1 62.5 111980.0 1 95.2 1 96.4 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 60.0 1 61.2 112070.0 1 94.3 1 95.5 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 57.3 1 58.5 112160.0 1 90.9 1 92.1 I,'V
1 25 111750.0 1 0.0 1 0.0 112000.0 1 53.6 1 54.8 112250.0 1 91.6 1 92.9 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 89.8 1 91.1 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 89.2 1 90.5 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 88.5 1 89.8 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 88.3 1 89.6 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 86.6 1 87.9 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 85.0 1 86.3 1
1 32 112240.0 1 0.0 1 0.0 12560.0 1 0.0 1 0.0 112880.0 1 85.3 1 86.5 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 82.7 1 83.9 1

34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 81.4 1 82.6 1
1 35 112-450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 82.0 1 83.2 1
1 36 112520.0 1 0.0 1 0.0 12880.0 1 0.0 1 0.0 113240.0 1 81.1 1 82.3 1
1 37 112590.0 1 0.0 1 0.0 112960.0 0.0 1 0.0 113330.0 1 78.0 1 79.2 L
1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 78.8 1 80.0 1
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 77.8 1 79.0 1
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 75.9 1 76.9 1

. --- --------------- 4-----------------.-------4-----------------+-----+
----------------------------- +4 --------------- +--------4----------------+-------+

I OASPL 1111.0 1 94.6 11 1118.21 108.1 11 1124.11 121.0 1
------------------------------ +----- --------------------- -------.--------- +

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRFISSIURE LEVEL DBA RE 2E-5 PA

e. A



aF .. .A -. . - - . .. . " -

'p.

DNW PROPELLER NOISE TEST

MICROPHONE: MP 5 ( PITCH ANGLE: 19.9 DEG )

+----------------------------------------------------------------------------

DATA-POINT / RUN

FN-1 166 I FN-2 1 167 [I FN-3 / 168

-- --- 4---------+--------------+4---------+-------+-------4---------+--------------+

HN F SPL[SPLA F SPL I SPLA F I SPL I SPLAI
-------------------------------------------------------------------------
1 i1 70.0 1110.3 1 84.1 11 80.0 1117.2 1 94.7 11 90.0 1117.5 1 98.4 1

1 2 [[ 140.0 1105.1 [ 89.0 1[ 160.0 1111.3 1 97.9 [1 180.0 1111.7 1100.8 1I; 00 871[32. [104 10. 1300 [1. 112.9 .
3 210.0 96.5 85.6 [1 240.0 1108.4 1 99.8 11 270.0 1115.4 1106.8 1
4 280.0 95.7 187. i 1 320.0 1110.4 1103.8 11360.0 1117.7 1112.9 1.

5 350.0 192.8 186.2 11400.0 1104.9 1100.1I 1 450.0 1109.1 1105.9 .-
6 420.0 187.0 82.2 480.0 98.4 195.2 11540.0 1111.7 1108.5 1'

7 490.0 180.8 77.6 560.0 99.4 196.2 11630.0 1112.4 1110.51

8 560.0 77.9 74.7 640.0 97.4 1 95.5 [1 720.0 [107.3 [106.5 1
9 630.0 72.5 70.6 720.0 92.6 1 91.8 [1 810.0 [108.3 [107.5 1

10 700.0 68.4 66.5 800.0 88.7 1 87.9 11 900.0 [106.9 [106.9 1
I 770.0 65.2 64.4 880.0 87.2 [ 86.4 11 990.0 1106.3 [106.3 1
12 840.0 52.3 51.5 960.0 1 85.2 1 85.2 111080.0 [103.9 1103.9 1
13 [1 910.0 1 0.0 1 0.0 1[1040.0 [ 82.7 [ 82.7 [[1170.0 [103.0 [103.6 1
14 [1 980.0 1 0.0 1 0.0 [[1120.0 1 77.2 77.2 111260.0 [103.0 [103.6 1
15 [[1050.0 [ 0.0 1 0.0 [[1200.0 [ 75.1 1 75.7 [[1350.0 1 99.7 100.3 1

1 16 [[1120.0 1 0.0 [ 0.0 [[1280.0 [ 74.4 [ 75.0 [[1440.0 1 98.9 [ 99.9 -
17 [[1190.0 1 0.0 1 0.0 [[1360.0 1 66.1 [ 66.7 [[1530.0 1 97.0 1 98.0 1
18 [[1260.0 1 0.0 1 0.0 11440.0 1 65.3 [ 66.3 [[1620.0 1 95.2 1 96.2 1

1 19 [[1330.0 1 0.0 1 0.0 [[1520.0 1 61.7 [ 62.7 [[1710.0 [ 93.2 1 94.2 1
1 20 [[1400.0 1 0.0 1 0.0 [[1600.0 1 62.7 1 63.7 [[1800.0 1 93.2 1 94.4 I
1 21 [[1470.0 1 0.0 1 0.0 [[1680.0 1 57.1 1 58.1 [[1890.0 1 90.8 1 92.0 1
22 [[1540.0 1 0.0 [ 0.0 111760.0 1 0.0 1 0.0 11980.0 [ 89.1 [ 90.3 1

1 23 111610.0 1 0.0 1 0.0 [[1840.0 [ 0.0 1 0.0 [[2070.0 [ 89.2 1 90.4 1
1 24 11680.0 1 0.0 1 0.0 [[1920.0 1 0.0 1 0.0 [[2160.0 [ 87.4 1 88.6 1
1 25 [[1750.0 1 0.0 1 0.0 [[2000.0 1 0.0 1 0.0 [[2250.0 [ 83.4 1 84.7 1
1 26 11820.0 1 0.0 1 0.0 [[2080.0 1 0.0 1 0.0 [[2340.0 1 86.0 1 87.3 1
1 27 [[1890.0 1 0.0 1 0.0 [[2160.0 1 0.0 1 0.0 [[2430.0 1 80.8 1 82.1 1
28 [[1960.0 [ 0.0 1 0.0 [[2240.0 1 0.0 1 0.0 [[2520.0 [ 82.9 1 84.2 1

1 29 [[2030.0 1 0.0 [ 0.0 112320.0 [ 0.0 [ 0.0 [[2610.0 1 75.5 [ 76.8 1
1 30 112100.0 1 0.0 1 0.0 [[2400.0 [ 0.0 0.0 12700.0 1 79.6 1 80.9 1
1 31 [[2170.0 1 0.0 1 0.0 [[2480.0 1 0.0 1 0.0 [[2790.0 1 78.7 1 80.0 1
1 32 [[2240.0 1 0.0 1 0.0 [[2560.0 [ 0.0 [ 0.0 [[2880.0 [ 75.2 [ 76.4 1
133 [[2310.0 [ 0.0 1 0.0 1[2640.0 1 0.0 [ 0.0 [[2970.0 [ 75.0 1 76.2 1
1 34 [[2380.0 1 0.0 1 0.0 112720.0 [ 0.0 [ 0.0 [[3060.0 1 76.1 [ 77.3 1

35 [[2450.0 [ 0.0 1 0.0 [[2800.0 1 0.0 1 0.0 [[3150.0 1 69.8 1 71.0 [
[ 36 [[2520.0 1 0.0 1 0.0 [[2880.0 [ 0.0 [ 0.0 [[3240.0 1 74.0 1 75.2 1

37 [[2590.0 [ 0.0 [ 0.0 [[2960.0 [ 0.0 [ 0.0 [[3330.0 1 71.5 [ 72.7 [
1 38 [[2660.0 1 0.0 [ 0.0 13040.0 1 0.0 1 0.0 13420.0 1 65.9 [ 67.1
1 39 112730.0 1 0.0 [ 0.0 [[3120.0 1 0.0 1 0.0 [13510.0 [ 69.2 [ 70.4 1
1 40 [2800.0 1 0.0 1 0.0 [[3200.0 1 0.0 1 0.0 ff3600.0 1 0.0 [ 0.0 1

---------------------- +-----------------------------------------------

4----------- -------------- +------------------------4-- -------------- +--------+

I OASPL [111.8 1 94.2 [I 1119.51 108. [I 1123.71 119.0 1

+----------------------------------------------------------------------------
F - FREQUENCY HZ-.

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 6 ( PITCH ANGLE: 19.9 DEG ).41Z
9p --------------------------------------------------

DATA-POINT / RUN I

FN-1 / 166 I FN-2 / 167 II FN-3 / 168 I
S+--------------------+----------------------4---------------+--

HNI F j SPL I SPLAII F I SPL I SPLAI F SPL I SPLAI

1 70.0 1110.5 1 84.3 11 80.0 1117.7 1 95.2 11 90.0 1117.4 I 98.3 1
2 140.0 1103.5 1 87.4 11 160.0 1109.8 1 96.4 1 180.0 1113.6 1102.7-
3 210.0 93.4 1 82.5 1 240.0 106.4 1 97.8 11 270.0 1113.8 1105.2 1
4 280.0 93.8 1 85.2 11 320.0 1106.6 1100.0 11 360.0 1112.1 1107.3 1

-5 350.0 88.3 81.7 400.0 99.4 1 94.6 11 450.0 1102.6 1 99.4 1
6 420.0 75.8 71.0 480.0 94.4 1 91.2 11 540.0 1109.0 1105.8 1
7 490.0 73.7 70.5 560.0 95.3 1 92.1 11 630.0 1104.4 1102.5 1,-
8 560.0 73.5 70.3 640.0 88.7 1 86.8 11 720.0 1 96.6 1 95.8 1
9 630.0 65.4 63.5 720.0 72.2 1 71.4 11 810.0 1102.5 1101.7 1

i10 700.0 0.0 0.0 800.0 83.8 83.0 900.0 97.2 97.2 "
11 770.0 0.0 0.0 880.0 76.7 75.9 990.0 90.4 90.4 "
12 840.0 0.0 0.0 960.0 1 71.0 1 71.0 111080.0 1 95.2 1 95.2 1
13 910.0 1 0.0 1 0.0 111040.0 1 70.0 1 70.0 111170.0 1 87.6 1 88.2 1
14 980.0 1 0.0 1 0.0 111120.0 1 64.1 1 64.1 111260.0 1 87.5 1 88.1 1

1 15 111050.0 0.0 1 0.0 111200.0 1 53.2 1 53.8 111350.0 1 87.2 1 87.8 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 82.7 1 83.7 1

17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 80.8 1 81.8 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 78.7 1 79.7 1
1 19 111330.0 I 0.0 1 0.0 111520.0 I 0.0 1 0.0 111710.0 1 82.3 1 83.3 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 70.0 1 71.2 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 "

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 0.0 1 0.0 1

1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 0.0 1 0.0 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 25 111750.0 I 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 .
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 0.0 1 0.0 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1

1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 33 112310.0 1 0.0 1 0.0 11264C.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1

1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0 1

1 35 112450.0 1 0.0 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1,j%
1 36 112520.0 1 0.0 j 0.0 12880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 1

1 37 112590.0 1 0.0 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0
1 38 112660.0 1 0.0 1 0.0 13040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 13510.0 1 0.0 1 0.0
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 1

------ ------- +------ ---------------------- 4-------4------------------------
------- 4---------+---------+----------4----------4-----------------------------------4-

I OASPL 1111.4 1 91.8 il 111901 104.8 II 1121.31 113.2 1
------------------------------- +.----------.-------------------------------+------+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-3 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

..'-.'-. ..'-.'.'-.'%".. '.'''-.''.'J','.-'. "-...........-.,._.......'-'-...........-....-......'-"...........-.......... " . ... . . . ..

• " " % . " :% ", ',,' _, ",'. '- - " " " " a .' . ." " ' ,, L y, J _".Y '-, 'L, ,, , ,,W ,m ,



DNW PROPELLER NOISE TEST

MICROPHONE: MP 7 ( PITCH ANGLE: 19.9 DEG )

-------------------------------------------------- +-

DATA-POINT / RUN

I FN-1 166 II FN-2 1 167 I FN-3 / 168 I
-------------------------------------------------------------

IHNII F I SPL I SPLAII F SPL I SPLAI F I SPL I SPLAI
---------------------------- +------------ -----------

1 70.0 1107.9 1 81.7 80.0 1113.6 1 91.1 11 90.0 1115.5 1 96.4 1
2 140.0 95.6 1 79.5 160.0 1103.4 1 90.0 180.0 1 0.0 1 0.0 1
3 210.0 86.8 75.9 240.0 1100.5 1 91.9 11 270.0 1 0.0 1 0.0 1
4 280.0 71.0 62.4 320.0 89.7 83.1 i 360.0 0.0 0.0

5 350.0 75.1 68.5 400.0 85.4 80.6 450.0 0.0 0.0 .0- -

6 420.0 71.1 66.3 480.0 80.5 77.3 540.0 0.0 0.0 .0
7 490.0 62.6 59.4 560.0 80.2 77.0 630.0 0.0 0.0 .0
8 560.0 0.0 0.0 640.0 75.9 74.0 720.0 0.0 0.0 .0
9 630.0 0.0 0.0 720.0 72.8 72.0 810.0 0.0 0.0 .'

10 700.0 0.0 0.0 800.0 66.4 65.6 900.0 0.0 0.0 .0
i11 770.0 0.0 0.0 880.0 0.0 1 0.0 990.0 0.0 0.0 .0
12 840.0 0.0 0.0 960.0 1 0.0 1 0.0 111080.0 1 0.0 1 0.0 1
13 910.0 1 0.0 1 0.0 11040.0 1 0.0 1 0.0 111170.0 1 0.0 1 0.0 1
14 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 1

1 15 1 1050.0 1 0.0 1 0.0 1 1200.0 1 0.0 1 0.0 1 1350.0 1 0.0 1 0.0 1 '

1 16 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 0.0 1 0.0 "

18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 0.0 1 0.0 1
19 11330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 0.0 1 0.0 1

1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 0.0 1 0.0 1
1 21 111470.0 1 0.0 1 0.0 111680.0 0.0 1 0.0 111890.0 1 0.0 1 0.0 1

22 111540.0 1 0.0 1 0.0 111760.0 0.0 1 0.0 111980.0 1 0.0 1 0.0 1

1 23 111610.0 1 0.0 1 0.0 111840.0 0.0 1 0.0 112070.0 1 0.0 1 0.0 1
24 111680.0 1 0.0 1 0.0 111920.0 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1

27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1

29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1

1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1 ,5

1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1
34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 0.0 113060.0 1 0.0 1 0.0 1

1 35 112450.0 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1
1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 1
1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1
1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0 1
40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 1

+ --------------------------------------- +---------- +---------- +------------+--------------------

-4-----------+---------------4------------+-----------4----------- +------------±--------------------

I OASPL 1108.2 I 84.6 II 1114.21 96.3 II 1115.51 96.4 I
------------------------------- 4 4 --+------------------------+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LFVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

'.1'

::.Q :I-. . . .. .-.-.. ..- ...... . ..-.-...- ... . . .--. .-,-.. ..... - ..- .. .-.- . ..... - ..-...,. .-v -. .-v . -..-. . ...-_.-, .. -,'-.;



p.6

DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 19.9 DEG )

+-----------------------------------------------------------------------

DATA-POINT / RUN *.-

FN-1 / 166 FN-2 / 167 II FN-3 / 168 .

4-- -------------------------------------------------------------------------+

HNII F I SPL I SPLA F SPL I SPLAI F SPL I SPLAI

S+--------------------+4---------------------+--------------------+-
I 1 70.0 105.4 1 79.2 11 80.0 1111.6 1 89.1 90.0 1110.0 1 90.9 1

1 2 11 140.0 1103.4 1 87.3 11 160.0 1108.5 1 95.1 11 180.0 1112.4 1101.5 1

3 210.0 98.9 1 88.0 1 240.0 1107.9 1 99.3 11 270.0 1112.3 1103.7 1

4 280.0 94.6 1 86.0 11 320.0 104.9 1 98.3 11 360.0 1112.0 1107.2 1

5 350.0 90.0 1 83.4 400.0 1102.9 1 98.1 I1 450.0 1111.9 1108.7 1 " -

6 420.0 86.2 81.4 11 480.0 1100.1 1 96.9 11 540.0 1111.7 1108.5 1
7 490.0 82 2 79 0 560 0 97 9 1 94.7 11 630.0 1111.4 1109 5 1-

8 560.0 77.9 74.7 640.0 95.8 1 93.9 720.0 1110.3 1109.5 1

9 630.0 74 6 72 7 720.0 94 .0 93.2 111810.0 1109.6 1108.8 1
20 700.0 71.2 69.3 800.0 91.2 190.4 112900.0 9107.5 I107.5 1
26 770.0 65 9 6 1 880.0 88 3 87.5 112990.0 107.5 1107.5

12 840.0 0.0 0.0 960.0 856 85.6 112080.0 1105.8 1105.8 1

13 910.0 1 0.0 1 0.0 111040.0 82.9 829 112570.0 108.6 105.6 1

14 11980.0 1 0.0 1 0.0 111320.0 1 80 1 80.8 11260.0 8103.4 1104.0

15 111050.0 1 0 1 0.0 1. 2 0 0 773 77.9 11350.0 8102.6 103.2 1
1 12170.0 1 0.0 0.0 1280.0 75.7 763 112440.0 8100.9 1101.9

17 112290.0 1 0.0 1 0.0 11360.0 71.6 722 112530.0 1 99.2 100.2 1
1 18 111260.0 1 0.0 0.0 12440.0 70.0 71.0 112620.0 1 98.2 1 99.2 1

1 19 112330.0 1 0.0 1 0.0 111520.0 66 1 67.1 11710.0 96.7 1 97.7 1

1 20 112400.0 1 0.0 1 0.0 111600.0 61.2 62.0 111800.0 1 95.6 1 96.8 1

1 21 112470.0 0.0 1 0.0 11680.0 1 0.0 1 0.0 113890.0 1 94.7 95.9 1

1 22 112540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 113980.0 1 92.7 1 93.9 1
1 23 112610.0 1 0.0 1 0.0 1840.0 0.0 1 0.0 112070.0 1 91.8 93.0 I:.
1 24 111680.0 1 0.0 1 0.0 11920.0 1 0.0 1 0.0 12160.0 1 90.0 1 91.2 1
125 1 1750.0 1 0.0 i 0.0 12000.0 1 0 0 0 12250.0 187.9 189.2 1

1 26 1 1820.0 1 0.0 1 0.0 1 2080 0 1 0. 0 00 1 2340.0 1 87.3 1 88.6 1--"

27 112890.0 1 0.0 1 0.0 12160.0 0.0 1 0.0 112430.0 1 86.0 1 87.3
128 1 1960.0 1 0.0 1 0.0 112240.0 0 0 0 0 12520.0 1 84.6 1 85.9 1'.'

1 -29 - 2030.0- 0.0 0.0 112320.0 1 0 0 1--+ 0 112610.0 1 84.2 185.5 ..

30 12100.0 0.0 0.0 2O0 1 00 1 0 2700.0 83.6 84.9 1

1 -31 112170.0 10.0 0.- -- 24 - -0 1 0.0 1 00 112790.0 181.2 182.5 1_
1 32 1 2240.0 1 0.0 1 .0 1 2,360. 1 0.0 1 0 1 2880.0 1 81.5 1 82.7-..."

1 33 1 2310.0 1 0.0 1 0.0 j 2640._ 1 0 0 1 0.0 1 2970.0 1 80.0 1 81.2 1i]i-

35 1 2450. 1 0 0.0 1 0.0 C, 11800.0 1 0.0 1 0 1 31500 1 78.6 1 79.8

1 36 1 2520 0 1 o0 0 1 0. !12880.0 o 0. 0 0 1 3240 0 1 76.6 1 77.8 1,.''¢

1 37 1 2590.0 1 0.0 1 0.0 1 2960 (1 1 0.0 1 0 1 3330.0 1 75.6 1 76.8 1,-_

1 38 1 2660.0 1 0.0 1 (,.o 11 040.0 1 0.0 1 0 1 3420.0 1 75.4 1 76.6 ...

1 39 1 2730.0 1 0.0 1 0.O 5j-120.0 1 0.0 1 0 13510.0 1 71.7 1 72.9 . .-

40 1 2800.0 1 0.0 0.0 113_(0.0C 0.0 1 0 1 3600.0 1 72.0 1 73.0-'" "

- ------- -- - + --. . .- .. .. +- - - -- -------- -------- -- - + .. .. ---.-- --- "-"

I OASPL 1]108. 4 1 ()-1 I 1115.5 1106.1 11 1121.8 1118.9 1 "

F - FREQUENCY }{Z %, %

SPL - SOUND PRESSURE PtEVE, k- 21'-5 PA
SPLA - A-WEIG"HED S)UND RE.. ,E VI, DBA RE 2E-5 PA

%%%,



DNW PROPELLER NOISE TEST

MICROPHONE: MP 9 ( PITCH ANGLE: 19.9 DEG )

------------------------------------------------------------------------------------------ -

DATA-POINT / RUN

FN-1 / 166 H FN-2 / 167 I FN-3 / 168 1
.... 4---------------+---------+-------+-------+----------------+-------+

HiN [ F [ SPLI SPLAI[ F I SPLI SPLAII F SPI, I SPLA[
- -- 4-- - ---- + ----------------+- + - ---- + .-- - -------------- -+

1 11 70.0 106.2 1 80.0 11 80.0 1113.4 1 90.9 11 90.0 113.4 1 94.3 1

1 2 11 140.0 1102.8 1 86.7 11 160.0 107.8 94.4 11 180.0 1108.7 1 97.8 1
3 210.0 92.5 1 81.6 1 240.0 1106.4 1 97.8 11 270.0 115.4 1106.8 1
4 280.0 97.0 1 88.4 11 320.0 107.3 100.7 1 360.0 1112.9 1108.1 1
5 350.0 91.8 1 85.2 1 400.0 1100.3 1 95.5 11 450.0 110.1 106 9 1
6 420.0 83.2 78.4 480.0 99.6 1 96.4 1f 540.0 112.9 109.7 1

7 490.0 79.3 76.1 560.0 99.9 f 96.7 1 630.0 109.0 107.1 1
8 560.0 0.1 i 76.9 640.0 94.8 1 92.9 11 720.0 1109.1 108.3 1
9 630.0 75.2 73.3 720.0 90.0 1 89.2 11 810.0 110.5 109.7

10 700.0 68.1 66.2 800.0 91.9 1 91.1 11 900.0 105.3 105.3
11 770.0 0.0 0.0 880.0 87.1 1 86.3 1f 990.0 1106.4 1106.4 1

12 840.0 0.0 0.0 960.0 1 82.4 1 82.4 111080.0 1106.6 106.6 1
13 910.0 1 0.0 1 0.0 ff1040.0 1 84.3 1 84.3 111170.0 104.3 104.9 1

14 1 983.0 1 0.0 1 0.0 111120.0 1 79.3 1 79.3 11260.0 102.0 102.6 1

1 15 ff1050.0 f 0.0 1 0.0 1f1200.0 1 77.9 1 78.5 ff1350.0 1103.2 103.8 1
1 16 ff1120.0 1 0.0 1 0.0 111280.0 1 73.4 1 74.0 ff1440.0 1101.3 102.3
I 17 ff1190.0 1 0.0 1 0.0 f11360.0 f 70.9 1 71.5 ff1530.0 1 97.7 1 98.7 1

1 18 ff1260.0 1 0.0 1 0.0 ff1440.0 1 69.9 1 70.9 ff1620.0 1 99.1 100. 1
1 19 ff1330.0 1 0.0 1 0.0 1f1520.0 1 64.1 1 65.1 111710.0 1 96.2 f 97.2
1 20 111400.0 1 0.0 1 0.0 ff1600.0 f 61.6 f 62.6 ff1800.0 95.0 96.2

1 21 ff1470.0 f 0.0 f 0.0 ff1680.0 f 0.0 f 0.0 ff1890.0 1 95.5 1 96.7 1

22 ff1540.0 1 0.0 1 0.0 ff1760.0 1 0.0 1 0.0 ff1980.0 f 91.2 92.4

23 ff1610.0 1 0.0 f 0.0 ff1840.0 1 0.0 f 0.0 1f2070.0 1 92.1 1 33 I
24 ff1680.0 0.0 1 0.0 ff1920.0 1 0.0 1 0.0 ff2160 0 1 6 1 93.8 1

25 ff1750.0 1 0.0 1 0.0 ff2000.0 1 0.0 1 0.0 ff2250 0 12 I 3.4 .
26 ff1820.0 f 0.0 1 0.0 ff2080.0 1 0.0 1 0.0 ff2340 I 8'i ',1.2
27 ff1890.0 f 0.0 1 0.0 ff2160.0 f 0.0 f 0.0 ff2430 0 '

1 28 ff1960.0 1 0.0 f 0.0 ff2240.0 1 0.0 f 0.0 ff2520.0 I

29 ff2030.0 1 0.0 1 0.0 ff2320.0 f 0.0 1 0.0 f1261n 0 r ,

30 ff2100.0 f 0.0 1 0.0 ff2400.0 1 0.0 1 0.0 ff2700

31 ff2170.0 1 0.0 1 0.0 ff2480.0 1 0.0 1 0.0 j:27910 -.

1 32 ff2240.0 1 0.0 f 0.0 ff2560.0 1 0.0 1 0.0 ff2800

133 ff2310.0 10.01 0.0 ff2640.0 10 01 0.0 ff29. J -,

34 ff2380.0 1 0.0 1 0.0 ff2720.0 f 0.0 .0 I f3-)t',.C t
35 ff2450.0 1 0.0 1 0.0 ff2800.0 1 0.0 1 0.0 ff315'

1 36 ff2520.0 1 0.0 1 0.0 ff2880.0 1 0.0 1 0.0 f 324 - .

37 ff2590.0 1 0.0 f 0.0 ff2960.0 I 0.0 1 0.0 iI33-W.<' - . 7 . ,,

38 12660.0 1 0.0 1 0.0 ff3040.0 1 0.0 1 0.0 f 3420. 7P.2  I .
39 1 2730.0 1 0.0 1 0.0 ff3120.0 1 0.0 f 0.0 I 3510.0 75.9 f77.1 
40 ff2800.0 1 0.0 1 0.0 ff3200.0 1 0.0 1 0.0 I f3b00. oS.2 o9.2

- ...- +- - -------- ------- --- - -.-4 -. -........ ... ...- -- 4 .. .. +- - .. ..- .. ..- - ----, ---_ ----
- ------- + - +---- -4 - - --.-. + - ---------- +-----4 --------- + - ------- +

I OASPL 1108.4 1 92.8 If 1116.11 106.0 11 1122.11 118.6 1
4------------------------------------------------------- 4------------------------

F FREQt:ENCY 11Z
S1L SOUND PRESSURE LFVE1, BB RE 2E-5 PA
SP'.A A-WEIGHTEI) SOUND PRESS1: LEVEI, DBA RE 2E-5 PA

r~~... .. .. .. . .....",.---.-. . ,-. ---. v '. ,-. ." ."-', '.. .7.'.- .,- -'.-.-,.v ---,--v -- -. .. ,
. . .. ..... ..... . , -. .-. . .. ..-. ,. ", .. •,. .-. .•.. ... _ ",a



,W F6 IV ;7 17- -.- 4-' -V L7

DNW PROPELLER NOISE TEST

MICROPHONE: MP 1 ( PITCH ANGLE: 23.7 DEG "

-----------------------------------------------------------------------------

[ DATA-POINT / RUN
*I v -"

[ FN-4 / 169 I[ FN-5 / 170 [1 FN-6 / 171 "

+...+-------+-------+----------------+-------+---------+-------+-------+
IHNI F I SPL I SPLAII F SPL I SPLAII F I SPL I SPLA[
+ ++_.--------------++----------------------------------------------+

1 11 60.0 1101.7 1 75.5 1 70.0 1105.9 1 79.7 80.0 1109.0 1 86.5 1
2 120.0 90.7 74.6 140.0 98.0 1 81.9 11 160.0 1106.2 1 92.8 1

I,3 180.0 82.7 71.8 H210.0 94.7 1 83.8 1 240.0 1104.5 1 95.9 1
I 4 240.0 75.1 66.5 280.0 90.0 1 81.4 11 320.0 1100.5 1 93.9 1

5 300.0 76.1 69.5 350.0 84.1 77.5 400.0 99.3 94.5 -
6 360.0 59.4 54.6 420.0 79.7 74.9 480.0 94.4 91.2
7 420.0 0.0 0.0 490.0 76.5 73.3 560.0 90.3 87.1 I
8 480.0 0.0 0.0 560.0 62.6 59.4 640.0 87.7 85.8
9 540.0 0.0 0.0 630.0 0.0 0.0 720.0 86.6 85.8

i10 600.0 0.0 0.0 700.0 0.0 0.0 800.0 76.0 75.2 -
11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 80.0 79.2
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 74.5 74.5 I
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 72.1 1 72.1 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 67.7 1 67.7 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 60.1 1 60.7 1
16 960.0 1 0.0 1 0.0 111120.0 0.0 1 0.0 111280.0 1 0.0 1 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 j 0.0 1

1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 0.0 1 0.0 111400.0 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

1 24 111440.0 1 0.0 1 0.0 11680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 .

1 34 112040.0 1 0.0 1 0.0 112380.0 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1

1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1
-- - ------- +-- -----------------------------.--------- +---------+------

------------------- +--------------------+---------+------------------+------------------

I OASPL 1102.1 1 79.7 II 1107.01 88.7 II 1112.41 101.6 1
------------------- +---------+-----------4----------+---------4---------+------------------ J

F - FREQUENCY tiZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

....................................................



DNW PROPELLER NOISE TEST

MICROPHONE: MP 2 ( PITCH ANGLE: 23.7 DEG ) .

DATA-POINT / RUN

I FN-4 / 169 I FN-5 / 170 FN-6 / 171 I
+ . .. +. . + .. .. -4.. .. . + .. . .+ .. . .+4 . .. .+. ..4+. . .

iHNI F SPLI SPLA H F I SPL I SPLAil F SPL I SPLA

1 60.0 1103.6 1 -4 I 70.0 1109.0 1 82.8 11 80.0 1110.6 1 88.1 i
2 120.0 97.6 1 81.5 11 140.0 1104.1 I 88.0 11 160.0 1110.6 1 97.2 1
3 180.0 92.1 1 81.2 11 210.0 1100.7 1 89.8 11 240.0 1107.9 1 99.3 1
4 240.0 84.4 75.8 280.0 95.8 1 87.2 11 320.0 1104.5 1 97.9 1
5 300.0 78.4 71.8 350.0 91.1 1 84.5 11 400.0 1103.7 1 98.9 1-a?
6 360.0 71.9 67.1 420.0 87.9 1 83.1 11 480.0 1102.7 1 99.5 1
7 420.0 67.8 63.0 490.0 83.9 80.7 560.0 99.9 96.7 '
8 480.0 53.6 50.4 560.0 80.4 77.2 640.0 96.3 94.4.-
9 540.0 0.0 0.0 630.0 72.0 70.1 720.0 93.5 92.7 -

I10 600.0 0.0 0.0 700.0 67.4 65.5 800.0 91.6 90.8 .
i11 660.0 0.0 0.0 770.0 69.0 68.2 880.0 90.9 90.1 '
12 720.0 0.0 0.0 840.0 60.0 59.2 960.0 86.5 86.5 "
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 83.5 1 83.5 1-
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 81.5 1 81.5 1
15 900.0 1 0.0 1 0.0 111050.0 I 0.0 0.0 111200.0 1 79.2 1 79.8 1
16 960.0 1 0.0 I 0.0 111120.0 1 0.0 0.0 111280.0 76.8 1 77.4 1

1 17 111020.0 I 0.0 1 0.0 111190.0 1 0.0 0.0 111360.0 1 71.6 1 72.2 1
I 18 111080.0 I 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 68.8 1 69.8 I
I 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 68.2 1 69.2 I1"
1 20 111200.0 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 65.6 1 66.6 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 60.8 1 61.8 1
I 22 111320.0 1 0.0 I 0.0 111540.0 1 0.0 I 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 I 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 I 0.0 112000.0 1 0.0 1 0.0 I
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
I 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 0.0 1 0.0 1
S + .----------+---------+------ ----------.--------------------------- +---------+

I OASPL 1104.9 1 85.9 1I 1110.91 94.7 I1 1115.81 107.0 I
+----------------+ ++----------- --------------------------------- +---------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

".;.> " .''' ,"v'-'-"' ":'""">"" ?"v , " " '". .""': * "". .".-..-"S .'. "' :-* '" .5 "* .*:-",:'.-



DNW PROPELLER NOISE TEST

MICROPHONE: MP 3 ( PITCH ANGLE: 23.7 DEG ) '
po

-------------------------------------------------------------------------

DATA-POINT / RUN

I FN-4 / 169 II FN-5 / 170 FN-6 ! 171 I
----------------------- H----------------------------------------------

IHNH F SPL I SPLAII F SPLI SPLAII F I SPL I SPLAI

---------------------------------------------------------------------

I 1 60.0 1105.3 1 79.1 11 70.0 1110.7 1 84.5 11 80.0 1113.3 1 90.8 I
2 120.0 98.6 1 82.5 11 140.0 1106.5 1 90.4 11 160.0 1111.3 I 97.9 I
3 180.0 92.0 1 81.1 i1 210.0 1102.0 1 91.1 11 240.0 1110.5 1101.9 -

4 240.0 85.8 77.2 280.0 97.2 1 88.6 11 320.0 1106.7 1100.1 I
5 300.0 81.9 75.3 350.0 94.4 1 87.8 11 400.0 1107.4 1102.6 1

6 360.0 74.3 69.5 420.0 91.0 1 86.2 11 480.0 1104.0 1100.8 1

7 420.0 72.3 67.5 490.0 86.6 83.4 560.0 99.8 96.6 I
8 480.0 68.1 64.9 560.0 79.2 76.0 640.0 99.8 97.9 .

9 540.0 1 59.0 1 55.8 630.0 1 79.3 1 77.4 11 720.0 1 97.6 1 96.8 1

i10 600.0 0.0 0.0 700.0 72.3 70.4 800.0 94.6 93.8 ,

I11 660.0 0.0 0.0 770.0 70.3 69.5 880.0 92.3 91.5 I
12 720.0 0.0 0.0 840.0 66.5 65.7 960.0 90.6 90.6 I
13 780.0 0.0 0.0 910.0 1 60.7 1 60.7 111040.0 1 88.4 1 88.4 1

14 840.0 0.0 0.0 980.0 1 62.4 1 62.4 111120.0 1 83.1 I 83.1 1

15 900.0 1 0.0 1 0.0 111050.0 1 51.4 1 51.4 111200.0 1 82.4 I 83.0 I
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 81.0 1 81.6 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 11360.0 1 77.7 1 78.3 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 72.2 1 73.2 1

1 19 111140.0 1 0.0 1 0.0 (1330.0 1 0.0 1 0.0 111520.0 1 71.1 1 72.1 1

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 I 66.3 I 67.3 1
1 21 111260.0 1 0.0 1 0.0 ((1470.0 1 0.0 1 0.0 111680.0 1 66.5 1 67.5 1

1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 59.1 1 60.1 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

24 111440.0 1 0.0 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 I 0.0 1

1 25 111500.0 j 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1

1 26 ((1560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

1 27 111620.0 1 0.0 1 0.0 ((1890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 (11960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

1 29 ((1740.0 1 0.0 1 0.0 ((2030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

1 30 ((1800.0 1 0.0 1 0.0 ((2100.0 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 ((1860.0 1 0.0 1 0.0 ((2170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

32 1(1920.0 1 0.0 1 0.0 ((2240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 (1980.0 1 0.0 1 0.0 ((2310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 ((2380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1

1 35 112100.0 1 0.0 1 0.0 ((2450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

1 36 112160.0 1 0.0 1 0.0 ((2520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

1 37 112220.0 1 0.0 1 0.0 12590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1

1 38 112280.0 1 0.0 1 0.0 ((2660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0
39 112340.0 1 0.0 1 0.0 ((2730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1

1 40 112400.0 1 0.0 1 0.0 ((2800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1

----------- +-------+-------4--------------------------+----------+-------+-------+
+------------+-------+----------------------------------+----------+-------+-------

I OASPL 1106.3 1 86.9 1I 1112.71 96.8 II 1117.91 109.3 1
+ + +--------4-4- ---------------- +-------.------------------+------+ '

F - FREQUENCY HZ ,
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

-.

!: v_ r . . , . - , _ l k . .. * - * L . . .. .. . .



DNW PROPELLER NOISE TEST

MICROPHONE: MP 4 (PITCH ANGLE: 23.7 DEG )- -.-- -

DATA-POINT / RUN

FN-4 / 169 II FN-5 / 170 II FN-6 / 171 I

IIHNH F I SPL I SPLAI F I SPL I SPLAI F I SPL I SPLA.
.. . . . . +..------- +------- 4---------+------- . .-- .. ... .- . ..+ ...... + "1 1 11 60.0 1106.8 180.6 11 70.0 1112.4 186.2 11 80.0 J116.3 193.8 1

2 120.0 99.6 183.5 11140.0 1108.2 192. 1 160.0 1111.6 198.2 1

3 180.0 92.8 1 81.9 11 210.0 1102.1 1 91.2 11 240.0 1112.1 1103.5 
4 240.0 85.5 1 76.9 1 280.0 1101.0 1 92.4 11 320.0 1109.1 1102.5 1
5 300.0 82.9 76.3 350.0 93.3 1 86.7 11 400.0 1105.8 1101.0 1
6 360.0 74.0 69.2 420.0 92.2 1 87.4 11 480.0 1103.9 1100.7 1
7 420.0 59.9 55.1 490.0 83.8 1 80.6 11 560.0 1102.3 1 99.1 i
8 480.0 0.0 0.0 560.0 83.3 80.1 640.0 99.7 97.8 .
9 540.0 0.0 0.0 630.0 76.7 74.8 720.0 96.7 95.9 -

I10 600.0 0.0 0.0 700.0 74.4 72.5 800.0 94.9 94.1 "
11 660.0 0.0 0.0 770.0 62.9 62.1 880.0 92.2 91.4
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 88.9 88.9 I
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 87.6 87.6 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 85.0 1 85.0 1
15 900.0 1 0.0 1 0.0 111050.0 0.0 1 0.0 111200.0 1 81.7 1 82.3 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 77.9 1 78.5 1
17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 77.5 78.1 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 72.7 1 73.7 .
19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 70.0 71.0 1

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 64.0 1 65.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
34 112040.0 I 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 12220.0 1 0.0 1 0.0 112590.0 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1
+----------------+-------+-------+---------------------------------------------
-------- ---------------- 4--------+-------+------------------------------+

I OASPL 1107.8 1 87.7 II 1114.31 98.1 I1 1119.61 109.9 I
- - - - -------------------------------- -- - - ------ +

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 5 ( PITCH ANGLE: 23.7 DEG )

---------------------------------------------------------------------H I DATA-POINT / RUN I

S FN-4 /169 II FN-5 /170 FN-6 /171 I
-------- +-----------------------------------------------------

I HN 11 F I SPLI SPLA 1 F I SPLI SPLA 11 F I SPL I SPLA I
+ +--------------------------------+-------+-------++--------------------+

1 60.0 1107.5 1 81.3 11 70.0 1113.8 1 87.6 11 80.0 1118.6 1 96.1 1

1 2 11 120.0 1100.5 1 84.4 11 140.0 1109.9 1 93.8 11 160.0 1112.8 1 99.4 1

3 180.0 90.5 1 79.6 11 210.0 1100.3 1 89.4 11 240.0 1110.1 1101.5 1
4 240.0 81.6 73.0 280.0 99.6 1 91.0 11 320.0 1112.3 1105.7 1

5 300.0 77.9 71.3 350.0 98.1 91.5 11 400.0 1106.7 1101.9 1
6 360.0 75.3 70.5 420.0 87.1 82.3 11 480.0 1 99.9 1 96.7 1
7 420.0 72.6 67.8 490.0 84.5 1 81.3 11 560.0 1101.0 97.8 1
8 480.0 63.4 60.2 560.0 79.7 1 76.5 11 640.0 1100.0 98.1 "
9 540.0 0.0 0.0 630.0 77.6 75.7 720.0 94.2 93.4 I

i10 600.0 0.0 0.0 700.0 68.6 66.7 800.0 89.8 89.0 .
I11 660.0 0.0 0.0 770.0 71.2 70.4 880.0 88.1 87.3 "
12 720.0 0.0 0.0 840.0 64.4 63.6 960.0 87.8 87.8 ,
13 780.0 0.0 0.0 910.0 1 61.8 1 61.8 111040.0 1 85.2 1 85.2 1
14 840.0 0.0 0.0 980.0 1 0.0 0.0 111120.0 1 77.5 1 77.5 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 79.1 1 79.7 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 77.0 1 77.6 1
17 111020.0 0.0 0.0 111190.0 0.0 0.0 111360.0 68.8 69.4 1
18 11080.0 0.0 0.0 111260.0 0 0.0 111440.0 0.0 0.0 1

1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 0.0 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 11680.0 1 0.0 1 0.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1 p

1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 11890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 12170.0 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.) 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 1I23 n.' 1 0 0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 0.0 1 0.0 04..0 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

1 36 112160.0 0.0 1 0.0 -52.0 0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 112220.0 1 0.0 1 0. 0 1 9(1 I 0.0 0.0 12960.0 1 0.0 1 0.0 1

38 112280.0 0.0 0.) I2o0.0 0.0 0.0 13040.0 0.0 0.0
1 39 112340.0 1 0 0 O 0 '730.0 0.0 1 0 1 3120.0 1 0.0 1 O.0 1

1 40 112400.0 1 0 0. 0 1I2S00. ) 0.0 1 0.0 113200.0 1 0.0 1 0.0
+---- 4-----------.---------- - --------- 4 -- ---------- --------- +---------+
4--------------4-------------+4------------+-------- -------------- --------- +

I OASPL 108.4 1 87.4 !1 1115.61 98.4 II 1121.11 110.1 I
----------- +---------+--- ±---------- 4----------±---------+-----------+------------------

F - FREQU'ENCY 11Z
SPL - SOUND PRHESS.Rl'. LEAV\., DB ",i., 2T.-5 PA
SPLA - A-WEIGHIE1) SU(. Ni) ['k.,;SVR.: [EVEIL DBA RE 2E-5 PA

S ..-..



DNW PROPELLER NOISE TEST

MICROPHONE: MP 6 ( PITCH ANGLE: 23.7 DEG )

4, +---------------------------------------------------------------------------------

I DATA-POINT / RUNi I FN-4 / 169 I FN-5 / 170 I FN-6 / 171 ,

---- +-----------------------------------------------------------------

IHNI F [ SPLI SPLAI[ F I SP I SPLAII F I SPLI SPLA,
----------------------------------------------------------------------

1i1 60.0 1106.9 1 80.7 1 70.0 1114.6 1 88.4 1 80.0 1119.4 1 96.9 ,
2 120.0 99.8 I 83.7 11 140.0 1108.4 1 92.3 11 160.0 1111.3 1 97.9 I
3 180.0 88.7 77.8 210.0 98.6 1 87.7 11 240.0 1108.9 1100.3 1
4 240.0 79.3 70.7 280.0 97.3 1 88.7 320.0 1108.5 1101.9
5 300.0 73.9 67.3 350.0 90.0 83.4 400.0 99.9 95.1 "
6 360.0 67.5 62.7 420.0 82.3 77.5 480.0 96.8 93.6 I
7 420.0 0.0 0.0 490.0 70.5 67.3 560.0 97.6 94.4 -
8 480.0 0.0 0.0 560.0 75.5 72.3 640.0 91.0 89.1 I
9 540.0 0.0 0.0 630.0 71.8 69.9 720.0 78.9 78.1 ,

i10 600.0 0.0 0.0 700.0 65.9 64.0 800.0 87.2 86.4 -
I11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 79.3 78.5 I
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 68.9 68.9 "
13 780.0 0.0 0.0 910.0 1 0.0 I 0.0 111040.0 1 71.4 I 71.4 1
14 840.0 0.0 0.0 980.0 I 0.0 I 0.0 111120.0 I 0.0 1 0.0 I
15 900.0 I 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0.0 I 0.0 1'.
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 I 0.0 111280.0 1 0.0 1 0.0 1

1 17 111020.0 1 0.0 I 0.0 111190.0 I 0.0 1 0.0 111360.0 I 0.0 I 0.0 I
1 18 111080.0 I 0.0 I 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 I
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 I 0.0 111520.0 I 0.0 1 0.0 -
I 20 111200.0 I 0.0 I 0.0 111400.0 I 0.0 I 0.0 111600.0 I 0.0 I 0.0 1
1 21 111260.0 I 0.0 I 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
1 22 11320.C 1 0.0 1 0.0 111540.0 I 0.0 I 0.0 111760.0 1 0.0 I 0.0 1

I 23 111380.0 1 0.0 1 0.0 11610.0 I 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
I 25 111500.0 1 0.0 1 0.0 111750.0 I 0.0 I 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 I 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 I 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 I 0.0 1 0.0 1
1 30 111800.0 1 0.0 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 ,

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 I 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 I
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 "
1 36 112160.0 1 0.0 I 0.0 112520.0 1 0.0 1 0.0 112880.0 0.0 0.0 1

37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 I
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 13200.0 1 0.0 1 0.0 I
+------4----------+ --+ -------------------.-------- +----------- ------- +
+---------------------------------------------------------------------+-------+

I OASPL 1107.7 I 86.3 II 1115.71 96.0 II 1120.71 106.7 I
------------- +--------+----------------4----------------------------------------.-

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVE, DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

J: :--

". '".. ' . .-... . . . . . . . . . .. *'*.*,- *.. -. - . - .. ' '..' '... .,, ,-,%,% .- , . ,- , ". " . .. - . .. . . . '1 .:, "
-. '....;... .-.- """-%',"-'- v..., ,...* * .,.. ,.,,... .,,., - %.. . 4',. ... \..... .... . , , . -,, ,,.,,,; . . . . . :e''



DN'W PROPELLER NOISE TEST

MICROPHONE: MP 7 ( PITCH ANGLE: 23.7 DEG )

DATA-POINT / RUN
SI

12.0-903-42-4.0--89-28---6.0-060--2. ------------------------------.-------------------------------
S FN-4 / 169 [ FN-5 / 170 1[ FN-6 / 171 ['! ?HN F I SPL ISPLAI F I SPL I SPLAII F I SPL I SPLA!

.. . . .-- .. . . . .-- - - - - - -- - ... . .. . . .-- -. .. . . . - --... . .. - - - - . . . . . . + . . . . . .

1 1 60.0 1104.3 178.1 11 70.0 1112.8 186.6 11 80.0 1115.4 192.9 1 .
2 120.0 90.3 74.2 140.0 98.9 182.8 1 60.0 1106.0 192.6 1.'

3 180.0 81.9 71.0 210.0 87.7 76.8 11 240.0 1101.4 1 92.8 1

4 240.0 73.5 64.9 280.0 74.2 65.6 320.0 91.2 84.6 "
5 300.0 78.4 71.8 350.0 0.0 0.0 400.0 88.9 84.1 -

6 360.0 58.7 53.9 420.0 0.0 0.0 480.0 74.8 71.6

7 420.0 0.0 1 0.0 490.0 0.0 0.0 560.0 80.4 77.2 -

8 480.0 0.0 0.0 560.0 0.0 0.0 640.0 78.9 77.0 -
9 540.0 0.0 0.0 630.0 0.0 0.0 720.0 65.7 64.9

10 600.0 0.0 0.0 700.0 0.0 0.0 800.0 0.0 0.0 -

11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 0.0 0.0 .0
12 720.0 0.0 0.0 840.0 1 0.0 0.0 960.0 0.0 0.0 ./5.

13 780 .0 0.0 0.0 1 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 1
14 II840.0 I0.0 0.0 11 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1
15 900.0 j 0.0 1 0.0 11050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1
16 960.0 0.0 0.0 111120.0 0.0 1 0.0 111280.0 1 0.0 1 0.0 1
7 1 1 1020.0 0.0 0.0 11190.0 0.0 1 0.0 111360.0 1 0.0 1 0.0 1

1 18 11080. 0 0.0 0.0 1 O2.0 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 H11140.0 1 0.0 1 0.0 11330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 0.0 111400.0 1 0.0 j 0.0 111600.0 1 0.0 1 0.0 1

21 1 I2m I I j . 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1

122 111320.0 0.0 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

23 11380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
24 1 1440.0 0 0 0 1 1680.0 1 0.0 1 0.0 1 1920.0 1 0 1 00 1

1 25 111300.0 0 ., 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 15bOG I j0 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

27 jjit20.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
28 Ii168(i).0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
29 111740.0 1 0. 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
30 16) C0 1 0.0 0.0 2100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
31 1I ) 1S 0.0 I G. 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

32 1192( 0 0 2 24 0 . 0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
33 1960.c 0 0 , 0 1 12310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
3.'+ 2C43.0 o. 0 1 ''330 0 1 0.0 1 0.0 112720.0 1 0.0 1 0 1.
35 2 13 0 1 0 ) 0 241)0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

I 3o 2160 0.0 0.) :_9.( 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 122r' 0 0 C - 0 12 5'W. 0 0.0 1 0.0 112960.0 1 0.0 1 0.0 1

1 8 2 .0 0 C.( ') 2h () . 0.0 1 0.0 1 3040.0 1 0.0 1 0.0 1
31 1 2 ,  1: , 7 30.1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1

I 4) .,i o ! ,' F 0. I j . 0.0 1 0.0 113200.0 1 0.0 1 0.0 J
- - --------- --.------- --------------------- 4 -------- +--------------+

4--------------------+------- ----- 4--------------------4---- ----------------------

W '' F 1 1)1 I I 1113.01 88.4 II 1116.11 98.0 1
------------------------ :----------------------------+------- --- +----------+

S .SL - [,1) CK>< i. ii. LI, .H Ri 2 -5 PA
S , -A- , IIII t -'." \ 1) 'Fi :sVRF L.A'iiL DBA RE 2E-5 PA

- .. . . . .. . . - - . . - - - - . . - , . . . . . - c , . , , . . - ;



DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------

I DATA-POINT / RUN

I FN-4 /169 II FN-5 /170 FN-6 /171 I
------------------------------------------ +------------------------

HINH F SPL I SPLAI F I SEI SPLAI F SI SE I SPLAI
---------------------- 4-----------------------+------------------------

1 1 11 60.0 1105.2 1 79.0 11 70.0 1109.5 1 83.3 11 80.0 1113.1 1 90.6 1

2 120.0 98.2 1 82.1 11 140.0 1106.8 1 90.7 11 160.0 1110.3 1 96.9

3 180.0 90.4 79.5 210.0 1102.2 1 91.3 11 240.0 1109.3 1100.7 1

4 240.0 84.5 75.9 280.0 98.5 1 89.9 1 320.0 1106.2 99.6 1

5 300.0 79.6 73.0 350.0 92.4 1 85.8 11 400.0 1104.7 1 99.9 1
6 360.0 72.1 67.3 420.0 89.1 1 84.3 11 480.0 1101.7 1 98.5 1

7 420.0 0.0 0.0 490.0 84.0 1 80.8 11 560.0 1100.0 96.8 I
8 480.0 0.0 0.0 560.0 81.8 78.6 640.0 97.5 95.6
9 540.0 0.0 0.0 630.0 78.0 76.1 720.0 95.6 94.8 I
10 600.0 0.0 0.0 700.0 71.4 69.5 800.0 93.6 92.8

11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 89.9 89.1i
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 88.1 88.1 .
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 85.0 85.0
14 840.0 0.0 1 0.0 980.0 1 0.0 1 0.0 111120.0 1 83.2 83.2 I
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 79.5 1 80.1 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 77.7 1 78.3 .

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 75.7 1 76.3 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 71.1 72.1 1

1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 71.3 1 72.3 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 0.0 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 0.0

1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

. 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1

1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 1 0.0 112310.0 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1

1 38 112280.0 1 0.0 1 0.0 12660.0 1 0.0 0.0 113040.0 1 0.0 1 0.0 1

1 39 12340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 .

------------------------------------------------------------------
+----------------+-------+-------4----------------+-------44----------------------

OASPL 1106.2 1 86.0 1I 1112.2 1 96.7 II 1117.0 1107.7 1
---------------------------------------------- +-------++---------+-------+------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SFLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

-U . ... • .
... . .. .. . . . .. . . . . .. . . . .. . . . . ..



.1%.

DNW PROPELLER NOISE TEST

MICROPHONE: MP 9 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------#

DATA-POINT / RUN

FN-4 / 169 H FN-5 / 170 FN-6 / 171 "

..---------------------------+-------+-------+4---------+-------+------+

IHNII F [ SPL I SPLAII F SPL I SPLAI[ F [ SPL I SPLA-
+. +-------- ----------------- ----------- +- -++------------+----------+-------+

i 1 1 60.0 1106.1 I 79.9 11 70.0 1109.8 83. 1 80.0 1115.1 1 92.6 1

I 2 120.0 99.0 1 82.9 11 140.0 106.6 I 90.5 11 160.0 1109.9 1 96.5 1

3 180.0 90.7 79.8 1 210.0 1 97.1 I 86.2 11 240.0 1108.5 1 99.9 1

4 240.0 82.1 i 73.5 280.0 100.4 1 91.8 11 320.0 1109.1 1102.5 1

5 300.0 81.7 75.1 350.0 95.2 1 88.6 11 400.0 1102.7 1 97.9 1

6 360.0 69.1 64.3 420.0 84.9 80.1 11 480.0 1101.3 1 98.1 1
7 420.0 58.3 53.5 490.0 82.7 79.5 11 560.0 1101.8 1 98.6 1

8 480.0 0.0 0.0 560.0 81.1 i 77.9 640.0 97.1 95.2 .

9 540.0 0.0 0.0 630.0 77.5 75.6 720.0 93.7 92.9 "
..10 600.0 0.0 0.0 700.0 72.9 71.0 800.0 95.0 94.2 -

- 11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 89.4 88.6 "
l"12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 85.6 85.6 ,

13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 87.8 1 87.8 1

14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 82.4 1 82.4 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 78.0 1 78.6 1

16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1
1 17 111020.0 1 0.0 1 0.0 11190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1

1 18 111080.0 1 0.0 1 0.0 11260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 11330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 1 0.0 I 0.0 111400.C 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0. -
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 I 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1..

1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 I 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 I 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

1 30 111800.0 1 0.0 I 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 0.0 112480.0 1 0.0 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 0. 0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1 V
1 37 112220.0 1 0.0 I 0.0 112590.0 1 0.0 I 0.0 112960.0 1 0.0 1 0.0 1

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1

1 39 112340.0 1 0.0 1 0.0 112730.0 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
40 112400.0 1 0.0 1 0.0 12800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1

-- +----------------- 4-----------------------------------------------------W

----------------------------- 4 ---------- + ++----------+----------+-------+

I OASPL 1107.0 1 8t-,.. il 1112.11 96.3 II 1118.01 108.1 I
-------------- +.----------+.----- +----------+-------.---------+--------+-------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL Dii RE .1:-5 PA
SPLA - A-WEIGHTED SOUND DR.,SVR, LEVFlI I)BA RE 2E-5 PA

-<-' ,-.', . .- ..., ...-.'. -"-...•.



DNW PROPELLER NOISE TEST

MICROPHONE: MP 1 ( PITCH ANGLE: 19.9 DEG )

------------------------------------------------------------------------------------
% DATA-POINT / RUN

j EN-I /163 EN-2 /164 EN-3 /165 "
----------------- +- .----------- ------------------------ ------------------

IHNII F I SPL I SPLAII F SPL I SPLAI F SPL I SPLA,
++-----------------H-----------.--------+--------+-------------------+--------+

1 70.0 1104.4 1 78.2 80.0 1107.2 1 84.7 11 90.0 1113.1 1 94.0 1

2 140.0 97.4 81.3 1 160.0 1106.7 1 93.3 180.0 1112.4 1101.5 1
3 210.0 95.9 1 85.0 1 240.0 1105.4 1 96.8 11 270.0 1113.4 1104.8 1
4 280.0 90.0 1 81.4 320.0 1102.5 1 95.9 360.0 1113.0 1108.2 1
5 350.0 85.9 1 79.3 400.0 1101.8 1 97.0 11 450.0 1111.3 1108.1 1
6 420.0 81.8 77.0 480.0 95.7 1 92.5 1 540.0 1110.5 1107.3 t
7 490.0 76.2 73.0 560.0 91.4 1 88.2 11 630.0 1110.1 1108.2 1
8 560.0 73.2 70.0 640.0 91.0 1 89.1 11 720.0 1108.6 1107.8 1
9 630.0 66.0 64.1 720.0 89.4 1 88.6 1 810.0 1107.7 1106.9 1
10 700.0 0.0 0.0 800.0 86.3 1 85.5 11 900.0 107.6 1107.6 1
11II 770.0 0.0 0.0 880.0 80.2 1 79.4 1 990.0 1106.3 1106.3 1
12 840.0 0.0 0.0 960.0 1 79.6 1 79.6 111080.0 1103.5 1103.5 1

13 910.0 1 0.0 1 0.0 111040.0 1 78.6 1 78.6 111170.0 1101.2 1101.8 1
14 980.0 1 0.0 1 0.0 111120.0 1 74.1 1 74.1 111260.0 1 99.6 1100.2 1
15 111050.0 1 0.0 1 0.0 111200.0 1 67.2 1 67.8 111350.0 1 98.2 98.8

116 11120.0 1 0 1 0.0 11280.0 1 63.5 1 64. 1114400 1 96.11 97.1 1

1 17 111190.0 1 0.0 1 0.0 111360.0 1 62.1 1 62.7 111530.0 1 96.2 1 97.2

18 111260.0 1 0.0 1 0.0 111440.0 1 61.2 1 62.2 11620.0 1 95.1 1 96.1 1
19 11330.0 1 0.0 1 0.0 111520.0 1 58.4 1 59.4 111710.0 1 92.7 1 93.7 1

1 20 111400.0 1 0.0 1 0.0 111600.0 1 51.6 1 52.6 111800.0 1 92.2 1 93.4
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 90.8 1 92.0 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 88.4 1 89.6 1
1 23 111610.0 1 0.0 1 -.0 111840.0 1 0.0 1 0.0 112070.0 1 85.6 1 86.8 1

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 84.8 1 86.0 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 85.6 1 86.9 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 83.0 1 84.3
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 82.8 1 84.1 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 82.8 1 84.1 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 80.7 82.0 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 78.6 1 79.9 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 77.2 1 78.5 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 78.5 1 79.7 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 76.4 1 77.6 1

34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 75.5 1 76.7 1
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 74.7 75.9

36 112520.0 1 0.0 1 0.0 12880.0 1 0.0 1 0.0 13240.0 1 69.6 70.8

1 37 12590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 70.2 71.4
1 38 112660.0 1 0.0 1 0.0 1!3040.0 1 0.0 1 0.0 113420.0 1 68.8 70.0 1
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 69.5 70.7
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 68.4 1 69.4
--------------- - +--------------------- 4-----------+---------+--------

4------------------+---------------------+---------+----------H-----------+------------------

I OASP, 1105.8 I 89.1 II 1112.4 1103.2 1I 1121.6 1117.7
+---------+---------4-----------4----- -+---------------------4-------------------

F - FREQUENCY HZ
Si, - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 2 ( PITCH ANGLE: 19.9 DEG )

+----------------------------------------------------------------------------

DATA-POINT / RUN I

I EN-i / 163 [[ EN-2 / 164 EN-3 / 165 I
----- -----------------------------------------------------------------

I HN [ F SPL I SPLA Il F SPL I SPLA [ F I SPL I SPLA "
------- + ----------------------------------------------------------

I 11 70.0 1107.6 81.4 80.0 1110.7 1 88.2 11 90.0 1115.0 1 95.9 1
2 11 140.0 103.0 86.9 160.0 1110.6 97.2 11 180.0 1117.7 1106.8 1
3 210.0 199.6 188.7 11240.0 1108.2 199.6 11270.0 1115.7 1107.1 1-.

4 2800 1 95. 1 87. 1 320.0 1104.5 197.9 11360.0 1113.7 1108.9 1.2.

5 350.0 190.6 184.0 11400.0 1103.8 199.0 11450.0 1117.1 1113.9 1.-
6 420.0 88.7 183.9 11480.0 1103.9 1100.7 11540.0 1117.2 1114.0 1J'

7 490.0 85.0 81.8 11 560.0 1100.5 1 97.3 11 630.0 1114.8 1112.9 1
8 560.0 81.6 78.4 640.0 97.8 1 95.9 1 720.0 1113.3 1112.5 1
9 630.0 74.8 72.9 720.0 94.8 1 94.0 810.0 1113.6 1112.8 1

I0 700.0 71.1 69.2 800.0 93.6 1 92.8 900.0 1114.1 1114.1 1
11 770.0 66.4 65.6 880.0 1 92.4 1 91.6 11 990.0 1111.4 1111.4 1
12 840.0 63.9 63.1 960.0 1 89.2 1 89.2 111080.0 1110.6 1110.6 1
13 910.0 1 0.0 1 0.0 111040.0 1 85.1 1 85.1 111170.0 1110.3 1110.9 1
14 980.0 1 0.0 1 0.0 11120.0 1 83.5 1 83.5 111260.0 1109.6 1110.2 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 81.3 1 81.9 111350.0 1108.1 1108.7 1

1 16 11120.0 1 0.0 1 0.0 111280.0 1 79.3 1 79.9 111440.0 1106.8 1107.8 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 76.0 1 76.6 111530.0 1106.1 1107.1 1

18 111260.0 1 0.0 1 0.0 111440.0 1 73.1 1 74.1 111620.0 1105.5 1106.5 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 70.9 1 71.9 111710.0 1103.9 1104.9 1
20 !140f.0 0.0 1 0.0 111600.0 1 68.2 1 69.2 111800.0 1102.0 1103.2 1

1 21 111470.0 0.0 0.0 111680.0 1 64.9 1 65.9 111890.0 1101.4 1102.6 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 61.0 1 62.0 111980.0 1101.8 1103.0 1
1 23 111610.0 0.0 1 0.0 111840.0 1 57.7 1 58.9 112070.0 1 99.7 1100.9 1

24 111680.0 0.0 1 0.0 i1920.0 1 52.7 1 53.9 112160.0 1 98.7 1 99.9 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 98.4 1 99.7 1
1 26 11820.0 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 98.0 1 99.3 1
1 27 11890.0 1 0.0 0.0 112160.0 1 0.0 1 0.0 112430.0 1 96.7 1 98.0 1
I 2S 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 96.3 1 97.6 1
1 29 11203,- 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 96.9 1 98.2 1

30 12100.0 1 0.0 1 0.0 J2400.0 1 0.0 1 0.0 112700.0 1 96.0 1 97.3 1
1 31 12i70.C 1 0.0 1 0.0 12480.0 1 0.0 1 0.0 112790.0 1 94.0 1 95.3 1

.32 1122Z,.0 1 0.0 1 0.0 j2560.0 1 0.0 1 0.0 112880.0 1 93.7 1 94.9 1
1 33 112310.0 0.0 0.0 112640.0 1 0.0 1 0.0 112970.0 1 93.8 1 95.0 1
S3- 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 93.8 1 95.0 1
1 35 12450.0 1 0.0 1 0.0 12800.0 1 0.0 1 0.0 113150.0 1 91.9 1 93.1 1

36 I252 .0 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 91.1 92.3 ,
37 I 25'0.0 0 .0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 91.1 1 92.3

1 38 1I266C.0 1 .0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 90.6 1 91.8 -
39 27W-0 1 0.0 0.0 113120.0 1 0.0 1 0.0 113510.0 1 89.3 1 90.5 .
40 iI28,0.0 ! .0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 88.8 1 89.8 1

+------------ 4-------------- 4--4----------------------------------------------

I OASPL 1109.6 94.2 11 1116.0 1107.6 11 1126.4 1123.8 1
1. ---------------- +------------------- 4-1-----------------------------------------------

F -FEQUENCY HZ

SPl, - SOT'M) PRESSUEE LEVEL DB RE 2E-5 PA
SPLA - A-1,EIMITED SOUND PRESSURE LEVEl. DBA RE 2E-5 PA



%

.%
DNW PROPELLER NOISE TEST

MICROPHONE: MP 3 ( PITCH ANGLE: 19.9 DEG )

+----------------------------------------------------------------------------'
DATA-POINT / RUN

I EN-1 / 163 [ EN-2 / 164 H EN-3 / 165
---------------------------------------------------------------------- ~

IHNII F SPLI SPLAII F SPL I SPLAII F I SPL I SPLA"
------ 4--- --------------------------------------------------- +--------------+

1 1 70.0 109.3 1 83.1 11 80.0 1114.1 1 91.6 1 90.0 1115.8 1 96.7 1

2 11 140.0 1104.7 88.6 11 160.0 1111.4 1 98.0 11 180.0 1116.3 105.4 1..

3 11 210.0 1100.2 1 89.3 240.0 1110.1 1101.5 270.0 1113.9 1105.3 1
4 280.0 96.4 1 87.8 11 320.0 1107.4 1100.8 11 360.0 1116.2 1111.4 1

5 350.0 92.5 1 85.9 1 400.0 1107.1 1102.3 11 450.0 1116.3 1113.1 1

6 420.0 90.5 1 85.7 11 480.0 1103.1 1 99.9 11 540.0 1113.1 1109.9 .

7 490.0 85.1 81.9 560.0 98.4 1 95.2 11 630.0 11i5.0 1113.1 1

8 560.0 80.4 77.2 640.0 98.2 1 96.3 11 720.0 j115.3 1114.5 1
9 630.0 77.6 75.7 720.0 95.9 1 95.1 11 810.0 1113.8 113.0 1

10 700.0 73.4 71.5 800.0 92.2 1 91.4 11 900.0 1113.6 1113.6 1
11II 770.0 66.9 66.1 880.0 88.6 1 87.8 11 990.0 1113.4 1113.4 '

12 840.0 65.0 64.2 960.0 1 89.0 1 89.0 111080.0 1111.2 1111.2 1
13 910.0 1 60.0 1 60.0 111040.0 1 88.0 1 88.0 111170.0 1109.0 1109.6 1

14 11 980.0 1 0.0 1 0.0 111120.0 1 85.6 1 85.6 111260.0 1110.6 1111.2 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 84.9 1 85.5 111350.0 1109.3 1109.9 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 85.9 1 86.5 111440.0 1106.3 1107.3 "

17 111190.0 1 0.0 1 0.0 111360.0 1 85.3 1 85.9 111530.0 1106.1 1107.1 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 83.7 1 84.7 111620.0 1107.0 1108.0

19 111330.0 1 0.0 1 0.0 111520.0 1 83.4 1 84.4 111710.0 1104.9 1105.9 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 82.9 1 83.9 111800.0 1101.6 1102.8 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 81.7 1 82.7 111890.0 1102.1 1103.3 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 80.6 1 81.6 111980.0 1102.2 1103.4

j 23 111610.0 1 0.0 1 0.0 111840.0 1 80.0 1 81.2 112070.0 1100.0 1101.2
1 24 111680.0 1 0.0 1 0.0 111920.0 1 79.5 1 80.7 112160.0 1 99.1 1100.3 1

25 111750.0 1 0.0 1 0.0 112000.0 1 78.9 1 80.1 112250.0 1 99.9 1101.2 1
1 26 11820.0 1 0.0 1 0.0 12080.0 1 78.3 1 79.5 112340.0 1 97.9 1 99.2 .

27 111890.0 1 0.0 1 0.0 112160.0 1 78.0 1 79.2 112430.0 1 95.8 1 97.1 I
1 28 111960.0 1 0.0 1 0.0 112240.0 1 77.5 1 78.8 112520.0 1 96.9 1 98.2 1
1 29 112030.0 1 0.0 1 0,0 112320.0 1 77.1 i 78.4 112610.0 1 96.8 1 98.1 1
1 30 12100.0 1 0.0 1 0.0 112400.0 1 76.5 1 77.8 112700.0 1 95 2 1 96.5 1

31 112170.0 1 0.0 1 0.0 112480.0 1 76.1 1 77.4 112790.0 1 94.4 195 7 " "
1 32 112240.0 1 0.0 1 0.0 112560.0 1 75.5 1 76.8 112880.0 1 94.9 1 96.1 i

33 112310.0 0.0 0.0 12640.0 74.6 75.9 112970.0 95.2 96.4 1
34 J2380.0 1 0 0 0 127200 1 74. 1 75.5 1 3060.0 1 94.0 1 5 2 1".

1 I ,5 12'-50.0 1 0.0 1 0.0 112800.0 1 73.5 1 74.8 113150.0 1 90.8 1 92.0 -
36 112520.0 1 0.0 1 0.0 112880.0 1 72.8 1 74.0 113240.0 1 91.6 1 92.8 1

37 12590.0 1 0.0 1 0.0 112960.0 1 72.2 1 73.4 113330.0 1 92.8 1 94.0 1
T8 2660.0 1 0.0 0.0 13040.) 1 71.6 1 72.8 113420.0 1 91.3 1 92.5 1

1 I273.0 0.0 0 113120.0 1 70.9 1 72.1 113510.0 1 88.1 1 89.3 1
i 2p-;T . 0.0 0.0 1;200.0 1 69.8 1 71.0 113600.0 1 89.4 1 90.4 "

---------------------------------------------+4 -------------------- 4----------------------------

4---+----------- 4 ----------- +------------------ -------------------------- +

S OA'PL I111 2 [95.3 I[ 1118.] 1109.0 II 1126.2 1123.9 1
4 +--------- - ---------- .. -- ---------- ------------ 4 ------------- -----------+

Y - VREQLL'NCY i."
Si1 - SOUND PhSSt.. I,E%,L, Pi' E 2- PA
SFLA - A-WE IGifIED SoUN)D il'ES RE LEVEL DBA RE 2E-5 PA

.. . ."' ."."" . ." " "" " " " ' .. . - ...-.. -.. "' ' """ "" " " " o"" -.-- d¢'



DN W PROPELLER NOISE TEST

MICROPHONE: MP 4 ( PITCH ANGLE: 19.9 DEG )

-------------------------------------------------- +-

I DATA-POINT / RUN

I EN-i / 163 II EN-2 / 164 II EN-3 / 165 "

- ---------------------------.. -------- ----- +------------------------------+

IHNiI F SPLI SPLAII F I SPL I SPLAII F SPLI SPLAI
---- +------------------4L ------- +--------------------------------------

1 70.0 1111.1 1 84.9 11 60.0 117.1 1 94.6 11 90.0 1117.7 1 98.6 1
1 2 11 140.0 1105.9 1 89.8 11 160.0 1111.6 1 98.2 11 180.0 1115.5 1104.6 1
1 3 11 210.0 1100.3 1 89.4 11240.0 1111.5 1102.9 1 270.0 1116.4 1107.8 1

4 280.0 98.4 1 89.8 1 320.0 1108.8 1102.2 1 360.0 1115.1 1110.3 1
5 350.0 92.5 85.9 400.0 1105.5 1100.7 11 450.0 1115.6 1112.4 1
6 420.0 88.9 1 84.1 1 480.0 1103.6 1100.4 11 540.0 1113.5 1110.3 1
7 490.0 83.6 1 80.4 11 560.0 101.4 1 98.2 1 630.0 1114.8 1112.9 1
8 560.0 80.3 77.1 1 640.0 1100.0 1 98.1 11 720.0 1112.9 112 1

9 630.0 76.6 74 7 20.0 1 95.8 1 95.0 11 810.0 1112.0 1111.2 1
I10 700.0 70.5 68.6 600.0 94.4 1 93.6 11 900.0 1112.5 1112.5 1
i11 770.0 62.4 61.6 880.0 92.1 1 91.3 11 990.0 1110.4 1110.4 1

12 840.0 0.0 0.0 960.0 1 88.5 1 88.5 111080.0 1109.7 1109.7 1
13 910.0 0.0 1 0.0 11040.0 87.0 1 87.0 111170.0 1109.5 1110.1 1
14 980.0 1 0.0 1 0.0 111120.0 1 85.2 1 85.2 111260.0 1106.5 1107.1 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 81.3 1 81.9 111350.0 1106.5 1107.1 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 77.4 1 78.0 111440.0 1105.6 1106.6 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 76.9 1 77.5 111530.0 1103.3 1104.3 1

1 111260.0 1 0.0 C.0 1440.0 1 74.3 1 75.3 111620.0 1101.1 1102.1 1
1 19 11330.0 1 0.0 0.0 111520.0 1 71.1 1 72.1 111710.0 1102.5 1103.5 1
1 20 H1400.0 0.0 1 0.0 I100.0 1 67.7 1 68.7 111800.0 1100.9 1102.1 1
1 21 111470.0 1 0.0 1 0.0 11680.0 65.2 1 66.2 111890.0 1 96.9 1 98.1 1

22 111540.0 0.0 1 0.0 111760.0 1 64.5 1 65.5 111980.0 1 97.7 1 98.9 1
1 23 111610.0 0.0 1 0.0 11840.0 1 59.6 1 60.8 112070.0 1 96.7 1 97.9 1
1 24 111680.0 0.0 0 920.0 59.1 1 60.3 112160.0 1 92.6 1 94.8 1
1 25 111750.0 1 0.0 0.0 112000.0 1 0.0 1 0.0 112250.0 1 94.4 1 95.7 1
I 2h 11820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 92.8 1 94.1 1
27 1890.0 0.0 0 0 : 0.0 0.0 1 0.0 112430.0 1 92.2 1 93.5 1
28 1960.0 0.0 0.0 022': 0.0 1 0.0 112520.0 1 92.7 1 94.0 1
29 12030.0 1 0.0 1 0.0 112320.,) 0.0 1 0.0 112610.0 1 92.0 1 93.3 1
30 112100 0 1 0.0 . 2" O, . r 1 0.0 1 0.0 112700.0 1 90.9 1 92.2 1
31 121700.0 1 0.0 i 1 ,' 0 1 0.0 1 0.0 112790.0 1 90.0 1 91.3 1

1 32 112240.0 I 0.0 1 . II C t) ) 0.0 1 0.0 112880.0 1 89.3 1 90.5 1
? 1 2310.0 1 0.0 1 16 0.0 1 0.0 112970.0 1 88.1 1 89.3 1

34 2380. 0 0. 0 0, 0! . 0.0 1 0.0 113060.0 1 85.8 1 87.0 1
3 12450.0 7 ). n .o n i 0.0 0.0 113150.0 1 87.4 1 88.6 1

1 36 112520.0 1 0.0 1 ) I K8 .2.0 0.0 0.0 113240.0 1 86.4 1 87.6 1
1 37 290 .0 0. C !I . 0.0 0.0 113330.0 1 83.4 1 84.6 1

F 6 0 11 .6 0 0. I 'n,> ) 0.0 0.0 13420.0 1 84.9 1 86.1 1

3' , 0 G 3 .... 12 0.0 0 0 1 13510.0 1 83.7 1 84.9 1
40 2>-dK70 r)C± (, , iOC I 0 . 0 .0 113600.0 1 81.8 1 82.8 1

---- ------------- -- -------- ---- +--------------------------+-------

4 ----- -+----------------------------~------------------------------

I o :, i, 1 . qU, il 111j.9 1109.5 I 125.6 1122.4 I
4--------------------- --- -- +------------------ 44 --------- +-------+------+

F - FREQUENCY HZ'"
SPL - SOUND PRESSLT, P A'., K RE - CA

SPLA - A-WEIGHTED S(i',iNID iiIL JEVEL DBA RE 2E-5 PA

................ .. .. ............ .... , , . ., --.- . .... .....



1r;-a~~~~e". ,,77-. 7-77

DNW PROPELLER NOISE TE:ST

MICROPHONE: MP P ( P10!'. .,', >L i .9 DEC

+-----------------------------------------------------------------------------------

IATA- PO i NT / RUN

I EN-1 / 163 EN-2 / 164 I EN-3 / 165 "'.
,,. 4 ---- --+ ----------- - -- - --- - ------ -4- - ------------------ + - ----- +-. I.' "l"'

.HN 1 F I SPLI SPLAII F SPL I SPLA 11 F I SPL I SPLA-
4- +- .----- + ----- -- ..-- .-- - - - - ------ - 4-- -- -------------- - .-.-- .---

I 1 70.0 1112.3 1 86.1 1 80.0 1118.9 96.4 1 90.0 1119.5 1100.4 1

2- 1 140.0 1107.0 1 90.9 1 160.0 112.5 1 99.1 11 180.0 1116.3 1105.4 1

I.3 210.0 98.4 1 87.5 H 240 0 109.3 1100.7 11 270.0 117.5 108.9 1

4 280.0 1 96.8 83.2 11 320.0 111.5 1104.9 11 360.0 119.6 114.8 1

H5 350.0 94.2 87.6 400.0 106.2 101.4 470.0 1111.0 107.8 ,

6 420.0 85.4 80.6 480.0 98.6 95.4 540.0 1112.7 109.5 1

-"7 490.0 79.0 1 75.8 1 560.0 1100.4 1 97.2 11 630.0 1113.0 111.1 1

8 560.0 77.5 74.3 640.0 97.7 1 95.8 11 720.0 1108.2 1107.4 1

9 630.0 72.1 70.2 720.0 92.6 1 91.8 810.0 1108.5 107.7 1

I1( 700.0 64.2 62.3 800.0 89.2 1 88.4 900.0 107.6 1107.6 1

* 1! 770.0 52.5 51.7 880.0 88.0 1 87.2 1 990.0 1106.6 1106.6 "

12 840.0 0.0 0.0 960.0 1 86.6 1 86.6 111080.0 1104.6 1104.6 1

' 13 910.0 1 0.0 1 0.0 111040.0 1 83.1 1 83.1 111170.0 1103.3 1103.9
- 14 980.0 1 0.0 1 0.0 111120.0 78.3 1 78.3 111260.0 1102.9 1103.5 -

15 111050.0 1 0.0 1 0.0 111200.0 1 75.9 1 76.5 111350.0 1100.5 101.1 1
1 16 111120.0 0.0 1 0.0 111280.0 1 73.9 74.5 111440.0 1 98.7 1 99.7

1 17 111190.0 1 0.0 1 0.0 111360.0 1 66.1 1 66.7 111530.0 97.9 1 98.9 1

1 18 11260.0 1 0.0 1 0.0 111440.0 1 63.5 1 64.5 111620.0 1 95.5 1 96.5 1

19 11330.0 1 0.0 1 0.0 111520.0 1 61.2 1 62.2 111710.0 1 93.2 1 94.2-"

1 20 111400.0 1 0.0 1 0.0 111600.0 0.0 1 0.0 11800.0 1 92.7 1 93.9 1

- 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 91.1 1 92.3 1

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 88.9 1 90.1 "

- 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 0.0 112070.0 1 91.2 1 92.4 .

. 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 86.7 1 87.9 -

1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 84.8 1 86.1 "

. 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 85.7 87.0 1
" 27 111390.0 1 0.0 1 0.0 112160.0 0.0 1 0.0 112430.0 1 80.0 1 81.3
-" S '1960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 83.8 1 85.1 I

2. 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 76.8 1 78.1 1

.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 78.9 1 80.2 I
1 31 12170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 81.1 1 82.4 -
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 71.7 1 72.9

1 33 12310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 I0.0
1 34 1 12380.0 1 0.0 1 0.0 12720.0 1 0.0 1 0.0 113060.0 1 0.0 0.0 I
I35 S2450.0 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 I
3, 2520.0 1 .0 1 0.0 1 880.0 1 0 0 0 113240 0 .0 0.0 O.C

T 112590.0 0.0 0.0 112960.0 0.0 0.0 113330.0 0.0 0.0

I 8 12660.0 1 0.0 1 0.0 13040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0

112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0
;12800.0 0., 1 0.0 13200.0 0.0 1 0.0 113600.0 1 0.0 1 0.0 .

- -P----------------........... -+----------4--------+---------++-----------4--------+---------

-- 4---------------+----------+---------4--------- ----------- +-------------------4 -- -. . . . . . . - -+ .. . . . -. . . . -. . . .- + . . .--. . . . . .-- --- 4 -- . . . . - -

(.'AS1 1113.7 1 95.6 II 121.0 1109.3 II 125.6 1120.2 I

*" - FPFhI DLNKY HZ

" Si' N - SOUND PkESSUIRE ,EVE , 1 )i P. 2F-5 PA

Sx .- A-WEI(GHTED SOUND .iKSSShK I VEL BA RE fE-5 PA

.. . . . . . ..'. % % % %"_ .% - . .% -. ,-•. . -,.. . . . . .... . ....-..•-....... - -. ,o . , .,r , .



DNW PROPELLER NOISE TEST

MICROPHONE: MP 6 ( PITCH ANGLE: 19.9 DEG )

+------------------------------------------------------------------------+
DATA-POINT / RUN -

F EN-I /163fI EN-2 /164 I EN-3 /165

[HN li F SPL I SPLA F SPL, SPLA il F [SPL, I SPLA [""

1 70.0 1112.2 1 86.0 1f 80.0 1118.9 1 96.4 11 90.0 1119.4 1100.3 1

2 11 140.0 1105.2 1 89.1 11 160.0 1111.0 1 97.6 11 180.0 1114.6 1103.7 1

3 210.0 94.5 83.6 11 240.0 1107.2 1 98.6 1f 270.0 1115.4 1106.8 1
4 280.0 94.0 85.4 11 320.0 1107.3 1100.7 11 360.0 1112.8 1108.0 1'

5 350.0 86.4 79.8 400.0 98.0 1 93.2 11 450.0 1103.3 1100.1 1
6 420.0 73.7 68.9 480.0 92.5 1 89.3 11 540.0 1109.2 1106.0 1
7 490.0 72.6 69.4 560.0 95.4 1 92.2 11 630.0 1103.5 1101.6 1

3 560.0 73.5 70.3 640.0 89.1 1 87.2 720.0 1 98.6 1 97.8 "

9 630.0 57.1 55.2 720.0 74.3 1 73.5 11 810.0 1103.0 1102.2 1
i10 700.0 0.0 0.0 800.0 83.7 1 82.9 900.0 95.1 1 95.1

11 770.0 0.0 0.0 880.0 75.5 1 74.7 990.0 89.4 1 89.4 "

12 840.0 0.0 0.0 960.0 1 59.3 1 59.3 111080.0 1 93.8 1 93.8 1
13 910.0 1 0.0 1 0.0 11040.0 1 0.0 1 0.0 111170.0 1 86.6 1 87.2 1

14 980.0 1 0.0 1 0.0 ff1120.0 1 0.0 1 0.0 111260.0 1 81.8 1 82.4 1

1 15 ff1050.0 f 0.0 1 0.0 ff1200.0 1 0.0 1 0.0 ff1350.0 1 84.6 1 85.2 -
16 ff1120.0 1 0.0 1 0.0 1f1280.0 f 0.0 1 0.0 111440.0 1 79.9 1 80.9 1
17 ff1190.0 1 0.0 1 0.0 ff1360.0 1 0.0 f 0.0 111530.0 1 58.3 1 59.3 1
18 ff1260.0 1 0.0 1 0.0 11440.0 1 0.0 1 0.0 ff1620.0 1 75.8 1 76.8 ,

19 ff1330.0 f 0.0 1 0.0 ff1520.0 J 0.0 1 0.0 ff1710.0 1 80.7 1 81.7 1

20 1f1400.0 1 0.0 f 0.0 ff1600.0 1 0.0 1 0.0 111800.0 1 74.3 1 75.5 1
2 21 ff1470.0 f 0.0 f 0.0 ff1680.0 1 0.0 1 0.0 111890.0 1 71.6 72.8 1

22 ff1540.0 1 0.0 f 0.0 1f1760.0 1 0.0 1 0.0 111980.0 1 66.6 1 67.8 1
23 f11610.0 f 0.0 0.0 1f1840.0 1 0.0 1 0.0 ff2070.0 1 0.0 1 0.0 1

24 11680.0 f 0.0 0.0 ff1920.0 1 0.0 1 0.0 ff2160.0 1 0.0 1 0.0 1
25 ff1750.0 0.0 0.0 f12000.0 1 0.0 f 0.0 112250.0 1 0.0 1 0.0 1
2, ff1820.0 f 0.0 f 0.0 ff2080.0 1 0.0 1 0.0 ff2340.0 1 0.0 1 0.0 1
27 ff1890.0 1 0.' f 0.0 ff2160.0 f 0.0 1 0.0 ff2430.0 1 0.0 1 0.0 1

1 28 1960.0 1 0.0 1 0.0 ff2240.0 f 0.0 1 0.0 1f2520.0 1 0.0 1 0.0 1
29 ff2030.0 0.0 0.0 ff2320.0 1 0.0 1 0.0 ff2610.0 1 0.0 1 0.0 1
30 2100.0 0.0 0.0 ff2400.0 1 0.0 1 0.0 ff2700.0 1 0.0 1 0.0 f
31 f12170.0 0.0 1 0.0 2480.0 1 0.0 1 0.0 ff2790.0 1 0.0 1 0.0 1
32 f2243.0 0.0 1 0.0 ff2560.0 f 0.0 f 0.0 112880.0 1 0.0 1 0.0 1

33 f 2310.0 f 0.0 1 0,J 112640.0 1 0.0 1 0.0 ff2970.0 1 0.0 f 0.0 1

34 ff2,80 O.0 1 0.0 ff2720.0 f 0.0 1 0.0 ff3060.0 1 0.0 1 0.0 f
3-, 1124-0.0 1 0 C 1 0.0 ff2800.0 f 0.0 1 0.0 113150.0 1 0.0 1 0.0 1
36 1f2520.0 1 0.0 f 0.0 ff2880.0 1 0.0 1 0.0 ff3240.0 1 0.0 1 0.0 1
37 2;290.0 0., 1 0.0 ff2960.0 1 0.0 1 0.0 ff3330.0 f 0.0 1 0.0 f
31 112660.0 f 0.0 1 0.0 ff2040.0 0.0 1 0.0 ff3420.0 1 0.0 1 0.0 1

39 "2-7300 0.0 . ; 3120.0 f 0.0 1 0.0 ff3510.0 1 0.0 1 0.0 1
40 112800.0 1 O ,o ).0 113200.0 f 0.0 1 0.0 ff3600.0 1 0.0 1 0.0 1

---------------- ------- 4 ---------------------------------------------

+ +------------------- -- -------- 4.-------------------------------------4J

I OASPL 11 .1 f 9? 8 1f 1120.1 1105.4 11 1122.7 1113.8 1
+----- -------------- --------------------------------------------- +------+------+

F - FREQUENCY H[Z
SPL - SOUND PRESSURE LEVEL 1)B RE 21-5 PA

SPLA - A-WE IGfiTED SOUND PiS'5 ;RE IlEl, PBA RE 2E-5 PA

"-%'2-'~~~~~~~.".._. ......."-.'"-->",-. , . . ,....';-....... ,,7*...-.... . . .



DNW PROPELLER NOISE TEST

MICROPHONE: MP 7 ( PITCH ANGLE: 19.9 DEG )

+------------------------------------------------------------------------+

SI DATA-POINT / RUN

"I EN-i /163 II EN-2 /164 II EN-3 /165 I
-- +-........-...--------+ + +-------+-------++----------------+-------+
I HNI F SPL I SPLAII F SPL I SPLAII F SPL I SPLAI
- -- 4-----------------+------------------------------4-----------------------+
S1 11 70.0 1109.6 1 83.4 11 80.0 1114.2 1 91.7 11 90.0 1119.6 1100.5 1

2 140.0 96.5 1 80.4 11 160.0 1103.8 1 90.4 11 180.0 1114.3 1103.4 1

I.3 210.0 86.4 75.5 240.0 99.3 1 90.7 11 270.0 1100.6 1 92.0 1
I'" 4 280.0 74.0 65.4 320.0 92.6 1 86.0 360.0 1104.5 1 99 7 1

',5 350.0 0.0 0.0 400.0 78.0 73.2 450.0 97.7 94.5
I-6 420.0 0.0 0.0 480.0 71.7 68.5 540.0 90.8 87.6 .

7 490.0 0.0 0.0 560.0 0.0 0.0 630.0 0.0 0.0
, 8 560.0 0.0 0.0 640.0 0.0 0.0 720.0 0.0 0.0",
.' I9 630.0 0.0 0.0 720.0 0.0 0.0 810.0 0.0 0.0 I
-1 .j0 700.0 0.0 0.0 800.0 0.0 0.0 900.0 0.0 0.0 .
S11 II 770.0 0.0 0.0 880.0 0.0 0.0 990.0 0.0 0.0 "
I"12 840.0 0.0 0.0 960.0 1 0.0 1 0.0 111080.0 1 0.0 1 0.0 1
I 13 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 111170.0 1 0.0 1 0.0 1

14 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 1
1 15 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 111350.0 1 0.0 1 0.0 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 0.0 1 0.0 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 0.0 1 0.0 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 0.0 1 0.0 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 0.0 1 0.0 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 1 4
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 0.0 1 0.0 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 0.0 1 0.0 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 0.0 1 0.0 1
1 28 111960.0 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1
. 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 0.0 1 0.0 1
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1
36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 0.0 1 0.0 1
37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0 1
" 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 0.0 1 0.0 1

------------------ 4----------+-------+-------+4---------+-------+-------
----------------------- +-------4---------+-------+-------+---------+-------+------..

IOASPL 1109.9 I 85.7 II 1114.8 1 96.2 II 1120.9 1106.7 1
+----------------------+-------+---------+-----------------------+--------------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

,.. I



DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 19.9 DEG )

-----------------------------------------------------------------------------
DATA-POINT / RUN i

I EN-I / 163 II EN-2 / 164 II EN-3 / 165 i
--------- +- ---------- -++ +-------+-------4---------+-------+-------+

IHN 11 F I SPL I SPLA II F I SPLI SPLA ii F I SPLI I SPLAI
----------------------------------------------------------------------

i 1 70.0 1107.7 1 81.5 11 80.0 1114.8 1 92.3 11 90.0 1112.1 1 93.0 1
1 2 11 140.0 1104.9 1 88.8 11 160.0 1111.2 1 97.8 11 180.0 1113.9 1103.0 1
1 3 1 210.0 1100.0 1 89.1 1 240.0 1110.4 1101.8 11 270.0 1113.5 1104.9 1

4 280.0 95.8 1 87.2 11 320.0 1107.7 1101.1 11 360.0 1113.4 1108.6 1

5 350.0 90.8 1 84.2 400.0 1105.3 1100.5 11 450.0 1112.8 1109.6 1

6 420.0 87.8 1 83.0 480.0 1102.1 1 98.9 11 540.0 1112.9 1109.7 1

7 490.0 83.8 1 80.6 il 560.0 1100.0 1 96.8 630.0 1112.5 1110.6 I
8 560.0 78.7 75.5 640.0 98.0 1 96.1 11 720.0 1111.8 1111.0 1
9 630.0 0.0 0.0 720.0 95.9 95.1 1 810.0 1111.1 1110.3 1

"10 700.0 0.0 0.0 800.0 93.4 1 92.6 11 900.0 1109.3 1109.3 1
i11 770.0 0.0 0.0 880.0 90.6 1 89.8 11 990.0 1108.5 1108.5 1

I 12 840.0 0.0 0.0 960.0 1 87.4 87.4 111080.0 1107.4 1107.4 1

13 910.0 1 0.0 1 0.0 111040.0 84.5 1 84.5 111170.0 1106.2 1106.8 1
14 980.0 1 0.0 1 0.0 111120.0 1 82.8 1 82.8 111260.0 1104.9 1105.5 "2

1 15 111050.0 1 0.0 1 0.0 111200.0 1 79.6 1 80.2 111350.0 1104.0 1104.6 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 77.4 1 78.0 111440.0 1102.5 1103.5 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 74.7 1 75.3 111530.0 1100.9 1101.9 1

1 18 111260.0 1 0.0 1 0.0 111440.0 1 73.0 1 74.0 111620.0 1100.2 1101.2 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 69.5 1 70.5 111710.0 1 98.5 1 99.5 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 65.2 1 66.2 111800.0 1 97.6 1 98.8 1

1 21 11470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 96.7 1 97.9 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 95.0 1 96.2 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 94.3 1 95.5 1 ,,.
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 92.4 1 93.6 1

1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 0.0 112250.0 1 90.6 1 91.9 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 90.2 1 91.5 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 88.8 1 90.1 1
1 28 111960.0 1 0.0 0.0 112240.0 1 0.0 1 0.0 112520.0 1 88.7 1 90.0.

1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 87.5 88.8
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 87.6 88.9 "
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 85.9 1 87.2 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 85.6 1 86.8 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 84.3 1 85.5 1
1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 83.4 1 84.6 .
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 83.3 84.5 .
1 36 112520.0 1 0.0 1 0.0 112880.0 0.0 1 0.0 113240.0 81.2 82.4 ,

1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 81.4 1 82.6 1

1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 113420.0 80.5 1 81.7 1
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 78.4 1 79.6 1"
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 78.0 1 79.0 1

S+---------------------++-------------------4-----------------------
+---------------------------------------------------------------------------

{ OASPL 1110.2 1 94.5 i 1118.3 1108.5 i 1123.2 1120.3 1
+--------------------------------------------------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA "'-"

SPLA - A-WEIGHTED SOUND PRESSLURE LEVEl, DBA RE 2E-5 PA

" '" " " '- -"," /', -"- '-' "'..'. '"_. -. '. ."-..' "'"-" :."." ." , . .'-.-.. .,.. .... .,"-'_, _'"'... ._, -,_ . .'. ', _,'
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DNW PROPELLER NOISE TEST
. ;p. .

MICROPHONE: MP 7 ( PITCH ANGLE: 19.9 DEG )

----------------------------------------------------------------------

DATA-POINT / RUN

I EN-I /163 jj EN-2 /164 II EN-3 /165 I

----------------------------------------------------------------------
IHNH F I SP I SPLAII F I SPL ISPLAII F I SPL I SPLAI

1 70.0 109.6 83.4 11 80.0 1114.2 1 91.7 11 90.0 1119.6 1100.5 1

2 140.0 96.5 80.4 1 160.0 1103.8 1 90.4 1 180.0 1114.3 1103.4 1
3 210.0 86.4 75.5 240.0 99.3 1 90.7 11 270.0 1100.6 1 92.0 1
4 280.0 74.0 65.4 320.0 92.6 1 86.0 11 360.0 1104.5 1 99.7 1
5 350.0 0.0 0.0 400.0 78.0 73.2 450.0 97.7 94.5-.
6 420 0 0.0 0.0 480.0 71.7 68.5 540.0 90.8 87.6 -
7 490.0 0.0 0.0 560.0 0.0 0.0 630.0 0.0 0.0 -
8 560.0 0.0 0.0 640.0 0.0 0.0 720.0 0.0 0.0 -
9 630.0 0.0 0.0 720.0 0.0 0.0 810.0 0.0 0.0 -

i10 700.0 0.0 0.0 800.0 0.0 0.0 900.0 0.0 0.0 .
11 770.0 0.0 0.0 880.0 0.0 0.0 990.0 0.0 0.0 ,
12 840.0 0.0 0.0 960.0 1 0.0 1 0.0 111080.0 1 0.0 1 0.0 1

I 13 910.0 1 0.0 1 0.0 111040.0 1 0.0 1 0.0 111170.0 1 0.0 1 0.0 1
14 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 1

1 15 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 111350.0 1 0.0 1 0.0 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1

17 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 111530.0 1 0.0 1 0.0 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 111620.0 1 0.0 1 0.0 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 111710.0 1 0.0 1 0.0 1
1 20 111400.0 1 0.0 1 0.0 (1600.0 1 0.0 1 0.0 111800.0 1 0.0 0.0 1
21 111470.0 1 0.0 0 16800 0.0 1 0.0 111890.0 1 0.0 1 0.0 1

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 0.0 1 0.0 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 0.0 1 0.0 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 0.0 1 0.0 1
1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 0.0 1 0.0 1

27 111890.0 1 0.0 1 0.0 ((2160.0 1 0.0 1 0.0 ((2430.0 1 0.0 1 0.0 1
128 1960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 1

1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 0.0 1 0.0 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 0.0 1 0.0 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 0.0 1 0.0 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 0.0 1 0.0 1
33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 0.0 1 0.0 1
34 2380.0 1 0.0 1 0.0 ((2720.0 1 0.0 1 0.0 ((3060.0 1 0.0 1 0.0 1
35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 0.0 1 0.0 1
136 12520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 0.0 1 0.0 1

37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 0.0 1 0.0 1
38 112660.0 1 0.0 0.0 113040.0 1 0.0 1 0.0 113420.0 1 0.0 1 0.0 1 -

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 0.0 1 0.0 1
140 12800.0 1 0.0 0.0 13200.0 1 0.0 1 0.0 13600.0 1 0.0 1 0.0 1
-+...-------------------------+-------+-------+---------+-------+-------+ '.

1 OASPL 1109.9 I 85.7 II 1114.8 I 96.2 II 1120.9 1106.7 1
+--------------+--------------4-----------------------------------------------

F - FREQUENCY HZ . ..
SPT, - SOUND PRESSURE LEVEL DB RE 2E-5 PA '"

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

...



DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 19.9 DEG )

+----------------------------------------------------------------------------+
DATA-POINT / RUNII 'p..

I ~N-1 /163 II EN-2 / 164 H EN-3 /165 I
- - -++---------+-------+----------------+------------------------+-------+-------+

IHNII F I SPL I SPLAI F SPL ISPLAII F SPLI SPLA,
S+--------------------+-----------------------4-----------------------+

1 11 70.0 1107.7 181.5 11 80.0 1114.8 92.3 11 90.0 1112.1 193.0 1.

1 2 10 140.0 1104.9 1 88.8 11 160.0 1111.2 97.8 1 180.0 1113.9 1103.0 
1 3 11210.0 1100.0 189. 1 240.0 1110.4 1101.8 11270.0 1113.5 1104.9 1''

4 280,0 95.8 1 87.2 11 320.0 1107.7 1101.1 I1 360.0 1113.4 1108.6 1
5 350.0 90.8 ( 84.2 11 400.0 1105.3 1100.5 1 450.0 1112.8 1109.6 1
6 420.0 87.8 1 83.0 11 480.0 1102.1 1 98.9 i 540.0 1112.9 1109.7 1
7 490.0 83.8 180.6 11560.0 1100.0 196.8 11630.0 1112.5 1110. 1

8 560.0 78.7 75.5 640.0 98.0 1 96.1 11 720.0 1111.8 1111.0 401

9 630.0 0.0 0.0 720.0 95.9 1 95.1 11 810.0 1111.1 1110.3 1

I 10 700.0 0.0 0.0 800.0 93.4 1 92.6 11 900.0 1109.3 1109.3 1

11 770.0 0.0 0.0 880.0 90.6 1 89.8 11 990.0 1108.5 1108.5 1
12 840.0 0.0 0.0 960.0 1 87.4 87.4 111080.0 1107.4 1107.4 1
13 910.0 1 0.0 1 0.0 111040.0 1 84.5 1 84.5 111170.0 1106.2 1106.8 1_.
14 980.0 1 0.0 1 0.0 111120.0 1 82.8 1 82.8 111260.0 1104.9 1105.5 1

1 15 111050.0 0.0 0.0 111200.0 1 79.6 1 80.2 111350.0 1104.0 1104.6 1
1 16 111120.0 1 0.0 1 0.0 111280.0 1 77.4 1 78.0 111440.0 1102.5 1103.5 1
1 17 111190.0 1 0.0 1 0.0 111360.0 1 74.7 1 75.3 111530.0 1100.9 1101.9 1
1 18 111260.0 1 0.0 1 0.0 111440.0 1 73.0 1 74.0 111620.0 1100.2 1101.2 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 69.5 1 70.5 111710.0 1 98.5 1 99.5 1
1 20 11400.0 1 0.0 1 0.0 111600.0 1 65.2 1 66.2 111800.0 1 97.6 1 98.8 1
1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 96.7 1 97.9 1
1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 95.0 1 96.2 1
1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 94.3 1 95.5 1
1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 92.4 1 93.6 1
1 25 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 112250.0 1 90.6 1 91.9 1
1 26 111820,0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 90.2 1 91.5 1
1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 88.8 1 90.1 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 88.7 1 90.0 1
1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 87.5 1 88.8 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 87.6 1 88.9 1
1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 85.9 1 87.2 1
1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 0.0 112880.0 1 85.6 1 86.8 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 84.3 1 85.5 1
1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 83.4 1 84.6 1
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 83.3 1 84.5 1
1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 81.2 1 82.4 -
1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 81.4 1 82.6 1
1 38 112660.0 1 0.0 1 0.0 113040.0 1 0.0 0.0 113420.0 1 80.5 1 81.7 1
1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 0.0 113510.0 1 78.4 79.6 1
40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 78.0 1 79.0 1

---- +------------------ 4-4----------------------------------------------
---------------------- 4 ------ 4-----------------------------------4---------------

I OASPL 1110.2 1 94.5 II 1118.3 1108.5 II 1123.2 1120.3 1
+------------------------------4------------ ... + -...... 44---------+-------+------+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA- ..



j , . - . 1 V ;, c v. (,, . .. ..-.. .%. -. " . , .... , .

DNW PROPELLER NOISE TEST - f
.

MICROPHONE: MP 9 ( PITCH ANGLE: 19.9 DEG )

+----------------------------------------------------------------------------

DATA-POINT / RUN

I EN-I /163 EN-2 /164 [[ EN-3 /165 .

--------------------------------------------------------------------- S

HNII F I SPL SPLA F ESPL SPLA ! F I SPLI SPLA,
S+--------------------4----------------------------------------------
11 70.0 1107.8 1 81.6 11 80.0 1115.0 1 92.5 11 90.0 1114.8 1 95.7 1

2 11 140.0 1105.4 1 89.3 11 160.0 1108.9 1 95.5 11 180.0 1110.8 1 99.9 1

3 210.0 94.7 83.8 11 240.0 1108.0 1 99.4 11 270.0 1117.3 1108.7 1

4 280.0 98.2 89.6 11 320.0 1108.7 1102.1 11 360.0 1114.2 1109.4 1

5 350.0 93.8 87.2 11 400.0 1101.5 1 96.7 11 450.0 1111.5 1108.3 1

6 420.0 84.4 79.6 480.0 1100.6 1 97.4 1 540.0 1115.0 1111.8 1
7 490.0 81.1 77.9 560.0 1101.4 1 98.2 11 630.0 1110.6 1108.7 1
8 560.0 81.8 78.6 640.0 96.2 1 94.3 11 720.0 1111.1 1110.3 1
9 630.0 76.2 74.3 720.0 91.5 1 90.7 11 810.0 1111.9 1111.1 1

I10 700.0 69.0 67.1 800.0 93.7 1 92.9 11 900.0 1106.5 1106.5 1
11II 770.0 0.0 0.0 880.0 87.6 1 86.8 11 990.0 1108.4 1108.4 1

12 840.0 0.0 0.0 960.0 1 84.4 1 84.4 111080.0 1108.1 1108.1 1
13 910.0 1 0.0 1 0.0 111040.0 1 85.4 1 85.4 111170.0 1105.9 1106.5 1
14 980.0 1 0.0 1 0.0 111120.0 1 80.3 1 80.3 111260.0 1104.1 1104.7 1
15 111050.0 1 0.0 1 0.0 111200.0 1 80.1 1 80.7 111350.0 1105.2 1105.8 1

1 16 111120.0 1 0.0 1 0.0 111280.0 1 74.9 1 75.5 111440.0 1103.0 1104.0"

1 17 111190.0 1 0.0 1 0.0 111360.0 1 71.9 1 72.5 111530.0 1 99.8 1100.8 1

1 18 111260.0 1 0.0 1 0.0 111440.0 1 73.0 1 74.0 111620.0 1102.1 1103.1 1
1 19 111330.0 1 0.0 1 0.0 111520.0 1 68.1 1 69.1 111710.0 1 98.3 1 99.3 1
1 20 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 111800.0 1 98.0 1 99.2 1

1 21 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111890.0 1 98.4 1 99.6 1

1 22 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 111980.0 1 94.4 1 95.6 1

1 23 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 112070.0 1 96.2 1 97.4 1

1 24 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 112160.0 1 96.6 1 97.8 1

1 25 111750.0 1 0.0 1 0.0 112000.0 1 00 1 0.0 112250.0 1 86.7 1 88.0 1

1 26 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 112340.0 1 95.4 1 96.7 1

1 27 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 112430.0 1 91.7 1 93.0 1
1 28 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112520.0 1 89.2 1 90.5 1

1 29 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 112610.0 1 91.8 1 93.1 1
1 30 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 112700.0 1 88.1 1 89.4 1

1 31 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 112790.0 1 88.5 1 89.8 1

1 32 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 112880.0 1 88.8 1 90.0 1
1 33 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 112970.0 1 86.8 1 88.0 1

1 34 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 113060.0 1 87.3 1 88.5 1
1 35 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113150.0 1 86.6 1 87.8 1

1 36 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 113240.0 1 87.4 1 88.6 1
1 37 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 113330.0 1 82.0 1 83.2 1
1 38 112660.0 1 0.0 1 0.0 13040.0 1 0.0 1 0.0 113420.0 1 86.9 1 88.1 -

1 39 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 113510.0 1 85.0 1 86.2 .
1 40 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 113600.0 1 78.4 1 79.4 1

S+--------------------+----------------------------------------------
----------------------------------------------------------------------------

I OASPL 1110.3 1 94.7 11 1117.6 1107.4 11 1123.1 1120.4 1
------------------------------ 4---------.--------------4-----------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

• . . .



DNW PROPELLER NOISE TEST

MICROPHONE: MP 1 ( PITCH ANGLE: 23.7 DEG )

+------------------ -----------------------------------------------------
DATA-POINT / RUN [mI I

S EN-4 /160 II EN-5 /161 I[ EN-6 /162
----------- +---------4---------+-------+-------+4--------+------+-------+
HNI I SPL I SPLAII F I SPL I SPLAII F SPL I SPLAI

---- +---------M----------------------------------------------------------
1 1 60.0 1103.8 177.6 11 70.0 1106.9 180.7 11 80.0 1109.6 187.1 1

2 120.0 93.5 77.4 140.0 97.7 1 81.6 11 160.0 1107.6 1 94.2 1

3 180.0 85.4 74.5 210.0 97.0 1 86.1 240.0 1106.9 1 98.3 1
4 240.0 81.5 72.9 280.0 91.9 1 83.3 320.0 1104.1 1 97.5 1

5 300.0 66.4 59.8 350.0 85.8 1 79.2 11 400.0 1102.2 1 97.4 I
6 360.0 68.3 63.5 420.0 84.2 79.4 480.0 98.2 95.0

7 420.0 62.1 57.3 490.0 76.7 73.5 560.0 93.7 90.5
8 480.0 56.2 53.0 560.0 68.9 65.7 640.0 93.7 91.8
9 540.0 0.0 0.0 630.0 69.4 67.5 720.0 91.1 90.3

i10 600.0 0.0 0.0 700.0 63.0 61.1 800.0 87.9 87.1
11 660.0 0.0 0.0 770.0 0 0 0.0 880.0 85.0 84.2
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 82.6 82.6
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 80.2 1 80.2 1
14 840.0 0.0 0.0 980.0 j 0.0 1 0.0 111120.0 1 74.8 1 74.8 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 69.2 1 69.8 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 67.6 1 68.2 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 66.4 1 67.0 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 63.8 1 64.8 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 63.3 1 64.3 1
20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1

1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

1 24 111440.0 1 0.0 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1

1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 0.0 1 0.0

1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0
30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

1 32 111920.0 1 0.0 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 I
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1

1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0

--- -------- +-------++-----------------+--------++---------+-------+-------+

----------------------------------------------------------------------
I OASPL 1104.2 1 82.1 II 1107.9 1 90.4 II 1114.0 1104.6 I

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 2 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------

i DATA-POINT / RUN -

I EN-4 /160 It EN-5 /161 (I EN-6 /162 "
-------------------------------------- W------------------------------------

HN F i SPLI I SPLAII F i SPL I SPLAiS F SPL I SPLA-
-------------------------------------------------------------------------- +-------+
I1 1 60.0 1105.1 1 78.9 1 70.0 1110.2 1 84.0 11 80.0 1112.4 1 89.9 1
2 120.0 99.4 1 83.3 11 140.0 1105.5 1 89.4 11 160.0 1112.7 1 99.3 1
3 180.0 93.9 1 83.0 11 210.0 1101.9 1 91.0 11 240.0 1110.5 1101.9
4 240.0 86.1 1 77.5 11 280.0 98.1 1 89.5 11 320.0 1107.4 1100.8 1
5 300.0 80.4 73.8 350.0 93.0 1 86.4 11 400.0 1106.5 1101.7 1
6 360.0 71.5 66.7 420.0 89.9 1 85.1 i1 480.0 1105.5 1102.3 1
7 420.0 70.4 65.6 490.0 87.6 1 84.4 560.0 1102.4 1 99.2 1
8 480.0 68.8 65.6 560.0 78.8 1 75.6 li 640.0 1100.2 1 98.3 1
9 540.0 0.0 0.0 630.0 78.1 76.2 720.0 96.7 95.9 "

I10 600.0 0.0 0.0 700.0 71.4 69.5 800.0 96.4 95.6
11 660.0 0.0 0.0 770.0 67.7 66.9 880.0 94.8 94.0 '
12 720.0 0.0 0.0 840.0 64.3 63.5 960.0 91.9 91.9 -
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 88.5 1 88.5 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 86.1 1 86.1 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 84.5 1 85.1 i
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 82.1 1 82.7 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 80.0 1 80.6 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 75.7 1 76. _7 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 0.0 111520.0 1 74.0 1 75.0 1
1 20 1(1200.0 1 0.0 1 0.0 11400.0 1 0.0 1 0.0 111600.0 1 71.0 1 72.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 67.0 1 68.0 1
1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 67.1 1 68.1 I
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 0.0 111840.0 1 61.5 1 62.7 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1. 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1
---- 4----------------------4---------------------------------------------+
---------- W--------------------------------------------------------4--------
I OASPL 106.4 1 87.7 11 1112.2 1 96.4 11 1118.1 109.9 1
--------------------------- 4--------------------------------------------+-

F - FREQUENCY HZ "".-.
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

A -. P P .~ F.P . .PP,



DNW PROPELLER NOISE TEST

MICROPHONE: MP 3 ( PITCH ANGLE: 23.7 DEG )
% .0

p~. --------------------------------------------------------------------------------- S

DATA-POINT / RUN

I EN-4 / 160 EN-5 / 161 II EN-6 / 162 I

--------------------- 4---------4-----------------+------------------------IHNII F SPL I SPLAII F [ SPL ISPLAII F [ SPL I SPLA[
-------- ----- ------- 4---------+-------+-------4----------+-------+-------+

1 1 60.0 1107.3 81. 1 70.0 1112.2 1 86.0 11 80.0 1115.3 1 92.8 1

1 2 11 120.0 ji00.8 1 84.7 11 140.0 1108.3 1 92.2 11 160.0 1113.5 1100.1 I
3 180.0 94.1 1 83.2 11 210.0 1103.8 1 92.9 11 240.0 1112.4 1103.8 1
4 240.0 87.4 78.8 280.0 99.3 1 90.7 320.0 1109.5 1102.9 1

5 300.0 77.4 70.8 350.0 94.3 1 87.7 11 400.0 1109.3 1104.5 1
6 360.0 78.5 73.7 420.0 93.3 1 88.5 11 480.0 1106.0 1102.8 I
7 420.0 71.4 66.6 490.0 87.1 1 83.9 11 560.0 1102.1 1 98.9 1
8 480.0 53.8 50.6 560.0 83.6 1 80.4 11 640.0 1101.6 1 99.7 1
9 540.0 0.0 0.0 630.0 75.9 1 74.0 11 720.0 1100.4 1 99.6 1

I10 600.0 0.0 0.0 700.0 75.1 73.2 800.0 97.0 96.2
I11 660.0 0.0 0.0 770.0 68.8 68.0 880.0 95.4 94.6

12 720.0 0.0 0.0 840.0 63.5 62.7 960.0 93.8 93.8
L 13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 91.2 1 91.2 1

14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 87.0 1 87.0 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 85.8 1 86.4 1

16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 84.8 1 85.4 1
1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 81.0 1 81.6 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 78.2 1 79.2 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 74.5 1 75.5 1

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 73.8 1 74.8 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 70.4 1 71.4 1

1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 67.4 1 68.4 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 62.9 1 64.1 1

1" 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 I 0.0 1 0.0 1

33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

34 2040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
35 2160.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
36 112160.0 1 0.0 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1

38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1

1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1

1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1
-------- +-------------------------------------------------+-------+-------

------------------------------ 4----------------+-----------------------------

I OASPL 1108.4 1 88.7 11 1114.4 1 98.4 11 1120.0 1111.5 1
------------------------------ +----------------+----------------------+-------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA



DNW PROPELLER NOISE TEST

MICROPHONE: MP 4 PITCH ANGLE: 23.7 DEG)

+----------------------------------------------------------------------------
DATA-POINT / RUN II I ..:

I EN-4 /160 II EN-5 /161 EN-6 /162 I
----------------------------- 4----------------------------------------------

IHNl F I SPLI SPLAII F I SPL I SPLAII F SPL I SPLA.
-- --. +-----------------------.+---------+-------+-------4----------------+-------+

I 1 11 60.0 1108.9 1 82.7 11 70.0 1114.0 1 87.8 11 80.0 1118.0 1 95.5 1
1 2 11 120.0 1101.9 1 85.8 1 140.0 1109.6 1 93.5 1 160.0 1113.3 1 99.9 1

3 11 180.0 95.0 84.1 11 210.0 1103.7 1 92.8 I 240.0 1113.4 1104.8 1
4 1 240.0 88.3 1 79.7 280.0 1102.2 1 93.6 I 320.0 1110.8 1104.2 1
5 11 300.0 78.5 1 71.9 11 350.0 1 96.3 1 89.7 11 400.0 1107.8 1103.0 1
6 11 360.0 74.9 1 70.1 11 420.0 1 90.5 1 85.7 11 480.0 1105.2 1102.0 1
7 420.0 73.2 68.4 11 490.0 1 86.2 1 83.0 11 560.0 1103.6 1100.4 1
8 480.0 71.3 68.1 11 560.0 1 79.4 1 76.2 11 640.0 1101.9 1100.0 1

1 9 540.0 0.0 1 0.0 11 630.0 78.8 76.9 11 720.0 98.0 1 97.2 1
i 10 600.0 0.0 1 0.0 700.0 70.0 68.1 11 800.0 95.8 1 95.0 1
11 660.0 1 0.0 0.0 11 770.0 1 73.1 72.3 880.0 1 93.9 1 93.1 1

,.12 720.0 1 0.0 0.0 11 840.0 1 62.4 1 61.6 960.0 1 89.9 1 89.9 1
13 11 780.0 0.0 1 0.0 910.0 1 0.0 1 0.0 111040.0 1 88.9 1 88.9 1
14 11 840.0 0.0 1 0.0 980.0 1 0.0 1 0.0 111120.0 1 86.8 1 86.8 1

1 15 11 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 83.4 1 84.0 1
1 16 11 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 78.7 1 79.3 1
1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 78.3 1 78.9 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 74.5 1 75.5 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 72.6 1 73.6 1
1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 68.4 1 69.4 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 61.6 1 62.6 1
1 22 111320.0 I 0.0 1 0.0 11540.0 0.0 1 0.0 111760.0 1 0.0 1 0.0 1
1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1
1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1
1 40 12400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1
-+.. "--------------+---------+-------+-------++---------+-------+-------+
+--------------------------------------------------------------------------- 4'

I OASPL 1109.9 I 89.8 II 1115.9 1 99.4 II 1121.2 1111.4 1
+------------------------------4---------+-------+-------4---------+-------+------+

F - FREQUENCY HZ
SPI -E

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA ..

* A

. ..-.-.



DNW PROPELLER NOISE TEST

MICROPHONE: MP 5 ( PITCH ANGLE: 23.7 DEG )

DATA-POINT / RUN

EN-4 /160 EN-5 /161 [[ EN-6 /162 [
- +-------------+--------+---------+----------+--------+--------------------------+--------

HN F SPLI SPLAII F [ SPLI SPLA F I SPLI SPLAI
S+-------------------------------------------------------------------

1 11 60.0 1109.9 1 83.7 70.0 1115.2 1 89.0 1 80.0 1120.1 1 97.6 1

12 1 120.0 1102.7 1 86.6 1 140.0 1110.5 1 94.4 1 160.0 1114.1 1100.7 1

3 180.0 93.2 1 82.3 11 210.0 101.5 1 90.6 11 240.0 1111.4 1102.8 1

4 240.0 83.8 1 75.2 280.0 1100.9 1 92.3 1 320.0 1113.6 1107.0 1

5 300.0 78.6 72.0 350.0 98.0 1 91.4 1 400.0 1107.7 1102.9 1

6 360.0 78.4 73.6 420.0 90.6 1 85.8 1 480.0 1102.1 1 98.9 1

7 420.0 56.2 51.4 490.0 82.8 1 79.6 11 560.0 1102.6 1 99.4 1

8 480.0 0.0 0.0 560.0 81.4 1 78.2 640.0 1100.1 1 98.2 1

9 540.0 0.0 0.0 630.0 71.7 69.8 720.0 93.6 92.8
i10 600.0 0.0 0.0 700.0 68.4 66.5 800.0 90.4 89.6

i11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 89.1 88.3

12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 88.1 88.1

13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 83.9 1 83.9 1

14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 78.9 1 78.9 1

15 900.0 1 0.0 1 0.0 111050.0 0.0 1 0.0 111200.0 1 78.4 1 79.0

16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 77.1 1 77.7 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 70.0 1 70.6

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 67.9 1 68.9 1
1 19 111140.0 1 0.0 0.0 1 l330.0 0.0 1 0.0 I1520.0 0.0 0.0 1

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1

1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1

1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1

1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1

1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0 1

1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

34 112040.0 0.0 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1

35 112100.0 0.0 0.0 2450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 .0

1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1

1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1

1 40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1
---- ---------------------------- +---------+------------------------+

+---+--------- +---------++-------------------+----------+---------+--------+

I OASPL 1110.7 I 89.7 II 1116.8 I 99.2 II 1122.5 1111.3 1
+--------------------------------- ---------------------------- +---------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

.. --- --, -...



DNW PROPELLER NOISE TEST

M-CROPHONE: MP 6 ( PITCH ANGLE: 23.7 DEG )

p +---------------------------------------------------------------------------------- )

DATA-POINT / RUN

------------------------------------- 4-------------------------------I EN-4 / 160 i l EN-S / 161 i EN-6 / 162 j '44'-,

HN F SPLI SPLAI F I SPLI SPLAJI F SPL I SPLAI

1 i 60.0 1109.7 1 83.5 11 70.0 1115.8 89.6 i 80.0 1120.9 1 98.4 1
1 2 11 120.0 1101.5 185.4 11 140.0 1108.6 192.5 11 160.0 1112.8 199.4 1-,

3 180.0 89.5 78.6 210.0 98.3 1 87.4 11 240.0 1109.7 1101.1 
4 240.0 80.7 72.1 280.0 97.9 189.3 11320.0 1109.6 1103.0 1',.

5 300.0 79.6 73.0 350.0 90.6 1 84.0 1 400.0 1100.2 1 95.4 1
6 360.0 70.4 65.6 420.0 79.9 75.1 480.0 95.3 92.1 -
7 420.0 63.6 58.8 490.0 74.8 71.6 560.0 97.6 94.4 I
8 480.0 0.0 0.0 560.0 76.0 72.8 640.0 91.0 89.1 -
9 540.0 0.0 0.0 630.0 65.0 63.1 720.0 77.0 76.2 .

I10 600.0 0.0 0.0 700.0 59.7 57.8 800.0 86.4 85.6
11II 660.0 0.0 0.0 770.0 0.0 0.0 880.0 79.8 79.0 ,
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 68.4 68.4 "
13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 11040.0 1 0.0 1 0.0
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 111200.0 1 0.0 1 0.0 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 0.0 1 0.0 1
1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 0.0 1 0.0 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 '
1 20 111200.0 1 0.0 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 0.0 1 0.0 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 1 0.0 1
1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0
1 28 111680.0 1 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1
1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1
1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1
1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1

35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 1180.0 1 0.0 1 0.0 1
1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1
1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0
40 112400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1

-.------- +-------++------------------------.---------+---------------4-
4----------- ---------------------------- 4-----------4-----------+------------4---------------------

I OASPL 1110.3 1 88.3 II 1116.7 1 96.4 II 1122.1 107.6 1
----------------- ---------------------- 4-----------4------------------------- +----------4-----------4-.%

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

= v*. -I_

., -..,,.



DNW PROPELLER NOISE TEST

MICROPHONE: MP 7 ( PITCH ANGLE: 23.7 DEG )

V.+---------------------------------------------------------------------------------------

DATA-POINT / RUN

I EN-4 / 160 II EN-5 / 161 EN-6 / 162
+-------- ------------- ---------- +---------+-------------------------+--------+

lNII F I SPL I SPLAII F I SPL I SPLAII F I SPLI SPLA.
+----.----------+-----+ ----------- +---------------------------+------ -------+

I 1 60.0 1106.9 1 80.7 I 70.0 1113.8 1 87.6 11 80.0 1116.3 1 93.8 1
2 120.0 91.3 1 75.2 11 140.0 1100.1 i 84.0 11 160.0 1104.8 1 91.4 1

3 180.0 81.0 70.1 210.0 88.8 1 77.9 11 240.0 1101.0 1 92.4 1
4 240.0 71.4 62.8 280.0 79.6 71.0 320.0 92.8 86.2 .

5 300.0 69.3 62.7 350.0 72.0 65.4 400.0 86.0 81.2 I
6 360.0 0.0 0.0 420.0 76.2 71.4 480.0 78.9 75.7
7 420.0 0.0 0.0 490.0 71.2 68.0 560.0 74.4 71.2 I
8 480.0 0.0 0.0 560.0 67.1 63.9 640.0 72.9 71.0 .

9 540.0 0.0 0.0 630.0 66.1 64.2 720.0 71.7 70.9
10 600.0 0.0 0.0 700.0 0.0 0.0 800.0 71.4 70.6 .
i11 660.0 0.0 0.0 770.0 0.0 0.0 880.0 0.0 0.0 .0
12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 0.0 0.0 I
13 780.0 0.0 0.0 910.0 0.0 1 0.0 111040.0 1 0.0 1 0.0 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 1
15 900.0 I 0.0 I 0.0 111050.0 1 0.0 I 0 0 111200.0 1 0.0 1 0.0 I
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 0.0 1 0.0 1
17 1020.0 0.0 0.0 1190.0 0.0 0.0 111360.0 I 0.0 1 0.0 1
18 1080.0 1 0 0 0 11260.0 0.0 111440.0 I 0.0 1 0.0 I

1 19 111140.0 I 0.0 1 0.0 111330.0 0.0 1 0.0 111520.0 1 0.0 1 0.0 1
1 20 111200.0 I 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 I 0.0 1

I 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
I 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

1 23 111380.0 0.0 1 0.0 1l1610.0 0.0 1 0.0 111840.0 1 0.0 1 0.0

1 24 111440.0 1 0.0 1 0.0 11680.0 1 0.0 1 0.0 111920.0 1 0.0 1 0.0 1

1 25 111500.0 1 0.0 1 0.0 111750.0 i 0.0 1 0.0 112000.0 I 0.0 1 0.0 1
1 26 11560.0 0.0 1 0.0 111820.0 1 0.0 1 0.0 112080.0 1 0.0 I 0.0 1
I 27 111620.0 1 0.0 1 0.0 111890.0 0.0 1 0.0 112160.0 1 0.0 1 0.0 I
I 28 111680.0 1 0.0 1 0.0 111960.0 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

I 29 111740.0 I 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1
1 30 11800.0 1 0.0 I 0.0 112100.0 1 0.0 I 0.0 112400.0 I 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 112170.0 I 0.0 1 0.0 112480.0 I 0.0 I 0.0 1

I 32 111920.0 I 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 111980.0 I 0.0 I 0.0 112310.0 0.0 0.0 112640.0 1 0.0 I 0.0
1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 12720.0 1 0.0 I 0.0
1 35 112100.0 I 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 I 0.0 1

1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 I 0.0 1 0.0

1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 I 0.0 1

1 38 112280.0 1 0.0 1 0.0 II2b60.0 1 0.0 1 0.0 113040.0 I 0.0 I 0.0 I
1 39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 I 0.0 I 0.0 1
1 40 112400.0 1 0.0 1 0.0 12800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0 1
- ----+.---------- -- ------------- - --+ +---- - + --------

+-------------.......... .----------------------------------------- -+---- -

I OASPL 1107.0 I 82.2 II 114.0 I 89.7 II 1116.7 I 97.9 I
+-------+---------------------- -------+ ++-----------+---------+--------+

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL, DB RE 2F-5 PA

SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DOA RE 2E-. PA

____- -V " "
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DNW PROPELLER NOISE TEST

MICROPHONE: MP 8 ( PITCH ANGLE: 23.7 DEG )

--------------------------------------------------------------------------------------------

DATA-POINT / RUN

I EN-4 / 160 [[ EN-5 / 161 EN-6 / 162 [
----------- +- ------------- +-- ----------------------- ----------- +--------+

IHNH F I SPLI SPLAI F SPL ISPLAII F SPLI SPLAI
+------------------------------------- ------------- -+ .---------- 4---.......-+-......-+ -

1 60.0 1106.9 1 80.7 11 70.0 1111.0 1 84.8 80.0 1115.1 1 92.6 1

1 2 11 120.0 1100.2 1 84.1 11 140.0 1108.5 1 92.4 160.0 1112.5 1 99. 1

3 180.0 92.7 1 81.8 i 210.0 1103.7 92.8 11 240.0 1111.2 1102.6 1
4 240.0 86.5 77.9 280.0 99.9 91.3 320.0 1108.6 1102.0 1

5 300.0 81.9 75.3 350.0 93.9 87.3 400.0 1106.4 1101.6
6 360.0 73.7 68.9 420.0 90.9 86.1 11 480.0 1103.6 1100.4 1
7 420.0 0.0 0.0 490.0 87.4 84.2 11 560.0 1101.2 1 98.0

8 480.0 0.0 0.0 560.0 82.6 79.4 640.0 99.3 97.4 I
9 540.0 0.0 0.0 630.0 76.3 74.4 720.0 97.2 96.4

10 600.0 0.0 0.0 700.0 75.6 73,7 800.0 95.4 94.6

i11 660.0 0.0 0.0 770.0 71.9 71.1 880.0 91.7 90.9 '

12 720.0 0.0 0.0 840.0 62.3 61.5 960.0 89.7 89.7 .

13 780.0 0.0 0.0 910.0 1 60.1 1 60.1 111040.0 1 86.9 1 86.9 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 111120.0 1 84.3 ; 84.3

15 900.0 0.0 1 0.0 111050.0 1 0.0 1 0.0 1 11200.0 1 81.9 1 82.5 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 79.0 1 79.6 1

1 17 111020.0 1 0.0 1 0.0 111190.0 1 0.0 1 0.0 111360.0 1 78.0 1 78.6 1

1 18 111080.0 1 0.0 1 0.0 111260.0 1 0.0 1 0.0 111440.0 1 73.3 1 74.3 1
1 19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 0.0 1 0.0 1

1 20 111200.0 1 0.0 1 0.0 11400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 111260.0 1 0.0 1 0.0 111470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1

1 22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

1 23 111380.0 1 0.0 1 0.0 111610.0 1 0.0 1 0.0 111840.0 1 0.0 1 0.0 1

1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 11920.0 1 0.0 1 0.0 I
1 25 111500.0 1 0.0 1 0.0 111750.0 1 0.0 1 0.0 112000.0 1 0.0 1 0.0 1
1 26 111560.0 1 0.0 1 0.0 111820.0 1 0.0 1 00 112030.0 0.0 1 0.0 ,

1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 112160.0 1 0.0 1 0.0

1 28 111680.0 0.0 1 0.0 111960.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 1

1 29 111740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 112320.0 1 0.0 1 0.0 1

1 30 111800.0 1 0.0 1 0.0 112100.0 1 0.0 1 0.0 112400.0 1 0.0 1 0.0 1

1 31 111860.0 1 0.0 1 0.0 112170.0 1 0.0 1 0.0 112480.0 1 0.0 1 0.0 1

1 32 111920.0 1 0.0 1 0.0 112240.0 1 0.0 1 0.0 112560.0 1 0.0 1 0.0 1

1 33 111980.0 1 0.0 1 0.0 112310.0 1 0.0 1 0.0 112640.0 1 0.0 1 0.0 1

1 34 112040.0 1 0.0 1 0.0 112380.0 1 0.0 1 0.0 112720.0 1 0.0 1 0.0 1

1 35 112100.0 1 0.0 1 0.0 112450.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 1

1 36 112160.0 1 0.0 1 0.0 112520.0 1 0.0 1 0.0 112880.0 1 0.0 1 0.0 1

1 37 112220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 112960.0 1 0.0 1 0.0 1

1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 113040.0 1 0.0 1 0.0 1

39 112340.0 1 0.0 1 0.0 112730.0 1 0.0 1 0.0 113120.0 1 0.0 1 0.0 1

140 2400.0 1 0.0 1 0.0 112800.0 1 0.0 1 0.0 113200.0 1 0.0 1 0.0
----------------...----------------------- -- --------- +-. ------------ ------------------

4.+---------- ----------- +---+----------+ +------------------------------

I OASPL 1107.9 1 88.0 II 1113.7 1 98.2 II 1119.1 1109.6 1
+---------------+ - .-------------- +-- ---------------------- ---------- +--------+

F - FREQUENCY HZ

SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA - A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA
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DNW PROPELLER NOISE TEST

MICROPHONE: MP 9 ( PITCH ANGLE: 23.7 DEG )

+----------------------------------------------------------------------------

I DATA-POINT / RUN I

I EN-4 /160 ff EN-5 /161 ] EN-6 /162 I
-+. 4-+-- - - - - - - - --+ + ....- +4- + - ---------- - +--------+-------+
IHNH F f SPL I SPLAI F I SPL I SPLAH F I SPLI SPLA"

S+--------------------+-----------------------------------------------
1 11 60.0 1107.5 1 81.3 11 70.0 1111.4 1 85.2 11 80.0 1116.8 1 94.3 1

1 2 1f 120.0 1100.7 1 84.6 11 140.0 1107.1 1 91.0 11 160.0 1111.5 1 98.1 1
3 180.0 91.6 1 80.7 11 210.0 1 97.3 1 86.4 1f 240.0 1110.3 1101.7 1
4 240.0 82.3 1 73.7 11 280.0 1101.5 1 92.9 1f 320.0 1110.8 1104.2 1

I 5 300.0 81.3 74.7 350.0 97.2 1 90.6 11 400.0 1103.2 1 98.4 1
I6 -f360.0 f74.8 I70.0 H420.0 f87.7 1 82.9 11 480.0 1102.6 1 99.4 1

I 7 420.0 65.7 60.9 490.0 85.2 1 82.0 11 560.0 1103.2 1100.0 1
I8 If480.0 I0.0 f0.0 ff560.0 I85.6 f82.4 If640.0 I98.0 f96.1f

. 9 540.0 0.0 0.0 630.0 78.1 76.2 720.0 94.8 94.0 "
10 600.0 0.0 0.0 700.0 75.6 73.7 800.0 96.1 95.3

, i11 660.0 0.0 0.0 770.0 71.1 70.3 880.0 90.2 89.4""
* 12 720.0 0.0 0.0 840.0 0.0 0.0 960.0 87.8 87.8

13 780.0 0.0 0.0 910.0 1 0.0 1 0.0 111040.0 1 89.5 1 89.5 1
14 840.0 0.0 0.0 980.0 1 0.0 1 0.0 ff1120.0 1 85.7 1 85.7 1
15 900.0 1 0.0 1 0.0 111050.0 1 0.0 1 0.0 ff1200.0 1 80.4 1 81.0 1
16 960.0 1 0.0 1 0.0 111120.0 1 0.0 1 0.0 111280.0 1 78.7 1 79.3 1

1 17 111020.0 1 0.0 1 0.0 1f1190.0 1 0.0 1 0.0 ff1360.0 1 79.1 1 79.7 1 -

1 18 111080.0 1 0.0 1 0.0 ff1260.0 1 0.0 1 0.0 111440.0 1 75.8 1 76.8 1
19 111140.0 1 0.0 1 0.0 111330.0 1 0.0 1 0.0 111520.0 1 65.2 1 66.2 "

1 20 111200.0 1 0.0 1 0.0 111400.0 1 0.0 1 0.0 111600.0 1 0.0 1 0.0 1
1 21 f11260.0 1 0.0 1 0.0 ff1470.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 1
22 111320.0 1 0.0 1 0.0 111540.0 1 0.0 1 0.0 111760.0 1 0.0 1 0.0 1

1 23 ff1380.0 1 0.0 1 0.0 ff1610.0 1 0.0 1 0.0 ff1840.0 1 0.0 1 0.0 1
1 24 111440.0 1 0.0 1 0.0 111680.0 1 0.0 1 0.0 ff1920.0 1 0.0 1 0.0 1
1 25 1f1500.0 1 0.0 1 0.0 1f1750.0 1 0.0 1 0.0 ff2000.0 1 0.0 1 0.0 1
26 ff1560.0 1 0.0 1 0.0 ff1820.0 1 0.0 1 0.0 ff2080.0 1 0.0 1 0.0 1

1 27 111620.0 1 0.0 1 0.0 111890.0 1 0.0 1 0.0 ff2160.0 1 0.0 1 0.0 1
1 28 111680.0 1 0.0 1 0.0 ff1960.0 1 0.0 1 0.0 ff2240.0 1 0.0 1 0.0 1
1 29 ff1740.0 1 0.0 1 0.0 112030.0 1 0.0 1 0.0 ff2320.0 1 0.0 1 0.0 1

1 30 ff1800.0 1 0.0 1 0.0 ff2100.0 1 0.0 1 0.0 ff2400.0 1 0.0 1 0.0 1
1 31 111860.0 1 0.0 1 0.0 ff2170.0 1 0.0 1 0.0 ff2480.0 f 0.0 1 0.0 1 .
32 111920.0 1 0.0 1 0.0 ff2240.0 1 0.0 1 0.0 ff2560.0 1 0.0 1 0.0 '

1 33 ff1980.0 f 0.0 1 0.0 ff2310.0 1 0.0 1 0.0 ff2640.0 1 0.0 f 0.0 1
1 34 112040.0 1 0.0 1 0.0 ff2380.0 1 0.0 1 0.0 ff2720.0 1 0.0 0.0 f
135 ff2100.0 10.01 0.0 ff2450.0 10.01 0.0 ff2800.0 10.0 0.0 1
36 112160.0 1 0.0 1 0.0 ff2520.0 1 0.0 1 0.0 ff2880.0 1 0.0 1 0.0 1

1 37 ff2220.0 1 0.0 1 0.0 112590.0 1 0.0 1 0.0 ff2960.0 1 0.0 1 0.01
1 38 112280.0 1 0.0 1 0.0 112660.0 1 0.0 1 0.0 1f3040.0 1 0.0 1 0.01
39 ff2340.0 10.01 0.0 ff2730.0 )0.01 0.0 ff3120.0 10.01 0.0 1

40 ff2400.0 1 0.0 1 0.0 ff2800.0 1 0.0 1 0.0 ff3200.0 1 0.0 1 0.0 1
+ -+.. +.-------+-----------------------------------------------------+.

---------------- +-----------------------+-------+-------++---------+-------+-------+

I OASPL 1108.4 1 87.8 I 1113.3 1 97.6 If 1119.7 1109.5 I
---------------------------------------------------------------------------

F - FREQUENCY HZ
SPL - SOUND PRESSURE LEVEL DB RE 2E-5 PA
SPLA- A-WEIGHTED SOUND PRESSURE LEVEL DBA RE 2E-5 PA

------------------------- ,
?. .-k4
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7. Comments on Data Interpretation
4%'°

In the preceeding chapters acoustic as-measured data are pre-

sented in terms of pressure-time histories and narrow-band spec-

tra for all microphone positions MP 1 to MP 9**

As stated in the "Executive Report" to this Appendix all data

have been analysed regardless of occasional microphone drop-outs .

or the occurrence of external pressure disturbances which may

distort the propeller noise-signature completely.

To avoid erroneous data interpretation, the following list sum-

marizes all those data-points (within the total test-program)

which should be deleted with respect to the microphone position

indicated:

Microphone Position MP 3: 4-

Delete analyses of Data Points BC-4
BC-5.

Microphone Position MP 6:

Subprogram Delete analyses of Data Points

Basic Program AN-1,2,3,4,5,7; BN-l,2,3,4,5,6,61,7
BC-1,2,3,4,5,6,61,7

Temperature Effect HN-3; IN-1,2,3; JN-I,2,3; KN-I,2
HC-1,2; IC-1,2,3;

Attitude Effect -.

Installation Effect FNC-7,8,9,10,I1,12

MP 8 has only been analysed for data points within the
"Attitude-effect" test-program.

*****~*** '.* . .- .. .° ..-.. *-._
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In addition, noise data acquired at microphone position MP 7

should be interpreted with care for such data-points which

combine low propeller rotational speeds with high tunnel flow-

velocities. Respective data are often disturbed due to the ef-

fects of microphone vibration. In each of these cases the res- V

pective averaged pressure-time history and the corresponding

level-spectrum should be inspected carefully. If both data re-

presentations do not exhibit any periodic behaviour the respec-

tive analysis should not be interpreted.

On top of the averaged pressure-time history plot the number of

averages as well as the magnitude of "disturbance-pressure- amp-

litudes" (which have been detected and deleted within the ana-

lysed time-interval) are indicated, the latter by nP. In case of

completely distorted propeller noise signatures, n P generally

assumes values of 496% (referenced to the minimum peak-to-peak V
pressure amplitude within the total number of propeller revolu-

tions analysed). If even higher disturbance amplitudes occur, -.

respective data analyses are marked by nP > *** and should be

deleted. Lists of harmonic levels in this case often contain

just one level-value for the fundamental frequency (HN=l) which

then however has no physical meaning.

Therefore, data interpretation should not be solely based on the

listing of harmonic levels. In particular, if only one harmonic

level at HN=l is listed, a careful inspection of the respective

level-spectrum (as calculated from the averaged time-history) is

necessary to ensure the physical relevance of this harmonic 1ev-

el.
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