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FAA/GAWA P-,OIDLL nA1RC2AFT

NOS9 8TIST PROGRAM

I. INTRODUCTION

ZA SepteMber, 4984, the Federal Aviation Administration,

with the cooperation and support of the General Aviation

Manufacturers Association, conducted a noise measurement program

on propeller-driven aircraft at Saline Municipal Airport,

Saline,. Kansao. The program objetives war':

-(1). to Weasure the benefits'of uoiseeabatement takeoff
protedures being'develbped by the manufacturers for

inclusion In the VilottsOpbratlngRandbook, and

(2) -o obtain takeoff notse data ubing proposed ICAO'Aihex

16 .and FAR Part 36 certificati6n procedures for

propeller-driven'sma1l. airplneb.

,.!CAO and FAA noise standards prescribe procedures for noise

certification of small propelle#Adrivsn:airplan6. 'The

standards require measurement'of the ubie leveis reso1ting from

level flyovers at 1000' at not less than the highest pover in

the normal operating range. The regulations.'also require

application of an aircraft performance correction based on the

aircraft's climb performance and the associated effect on noise

levels. %

Proposed changes to Chapter 6 of ICAO Annex 16 and FAR Part

36 Appendix F would substitute a takeoff test for the current

flyover procedures. For the Saline takeoff tests, the flight
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procedures (using maximum continuous installed power), general

test conditions, measuren. equipment and, procedures, and data

adjustments to correct for off-reference test conditions were in

accordance with the proposed regulatory changes. Where

appropriate, the measurements and data adjustments for the

reduced power takeoffs were also in accordance with the proposed

changes.

II. TEST LOCATION

Salina Muntclpal ,irport was selected because of its low

ambient noise level, the availability of a runway dedicated to

the tests and the proximity of the airport to the home field of

many of the aircraft. The test aircraft used runway 12 with a

right hand race track pattern. Figure I shows the flight track
overlaid on a airport obstruction chart.. Also shown on Figure

1 are the noise measurement and photographer sites and the

location of he aircroftrotation point. A detailed description

of the airport is contained in the master airport record dated

September 15a 1983, appended as Attachment A.

II. FLIGHT PROCEDURES .-

A. The noise 4easurement .pont. is required to be on the

extended centerline of the runway at a distance of 8200 feet

(2500m) from the start of takeoff roll. However, by using

flight path intercept procedures, the noise measurements were

made on a grassy area about 50 feet abeam runway 12-30 at about

midfield. In order for a test run to be acceptable, the aircraft



FAk/GAKA PROPILLIk AIRCRAFT

NOISE TEST PROGRAM -

I. INTRODUCTION

In September, 1984, the Federal Aviation Aduinitration,

with the cooperation and support of the Ge.eral Aviation

Manufacturers Association, conducted a noise measurement program

on propeller-driven aircraft at Salina Municipal Iirport, .L
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procedures (using maximum continuous installed power), general

test conditions, measurqment.equipment and procedures, and data

adjustments to correct for qff-reference test conditions were in

accordance with the proposed regulatory changes. Where

appropriate, the measurements and data adjustments for the

reduced power takeoffs were als in accordance with the proposed

changes.

II. TEST LOCATION

Salina Municipal Airport was selected because of its low

ambient noise, level, the availability of-a runway dedicated to

the tests and the proximity of the airport to the home field of 9...

many of the aircpaft. The test aircraft used runway 12 with a
many-

right hand race track pattern. Figure I shows the flight track

overlaid on an .airport obstruction chart.., Also shown on Figure

I are the noise measurement and photographer sites and the

location of tbe..aircraft rotation point. A detailed description

of the airport is contained in the master airport record dated

September 15, 1983, appended as Attachment A.

1I1. FLIGHT PROCEDURES

A. The noise measurement point is required to be on the

extended centerline of the runway at a distance of 8200 feet

(2500m) from the start of takeoff roll. However, by using

flight path intercept procedures, the noise measurements were _s

made on a grassy area about 50 feet abeam runway 12-30 at about

mldfield. In order for a test run to be acceptable, the aircraft
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were required to pkss over the measurement point within + 10

degrees from the vertical and within 20Z of the reference

altitude.

B. The reference altitudes were calculated for the

following atmospheric conditions:

(1) Sea level atmospheric pressure of 1013.25 mb,

(2) Ambient air temperature of 59"F (15C)

(3) Relative humidity of 70 percent, and

(4) Zero wind.

C. The takeoff reference altitudes for the proposed "

certification procedure were calculated by the manufacturer

assuming the following two segments:

(1) First segment.

(a) Takeoff power from the brake release point to

the point at which the height of 50 feet (15m)

above the runway is reached.

(b) A constant takeoff configuration selected by

the applicant was maintained through this

segment..

(c) The length of the first segment corresponded

to the airworthiness approved value for a takeoff

on a level paved runway.,

(2) Second Segment.

(a) The beginning of the second segment

corresponds to the end of the first segment.

(b) Each airplane was in the climb configuration

with landing gear up and flap setting
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corresponding to normal climb procedures

throughout the second segment.

(c) In each case, the aircraft velocity was

the speed for best rate of climb, Vy.

(d) Maximum continuous installed power and rpm

were maintained throughout the second segment.

(3) Tests using these procedures were designated the

"A" series.

D. The manufacturer of each test aircraft described a

reduced power takeoff procedure and calculated the reference

altitude at 8200 feet from the start of takeoff roll at maximum

takeoff gross weight under the atmospheric conditions specified

in Section IIIB. In general, the procedures used maximum

continuous power to 500 feet above ground leval, then power was

reduced to 75Z of maximum continuous with the lowest rpm

consistent with that power to continue climbing over the

measurement site. Tests using these procedures were designated

the "B" series.

E. The Piper Seneca III was also tested using a maximum

power rating limited to five minutes. The takeoff reference

altitude for this series (designated "C") was calculated using

the procedure described in Section IIIC.

IV. Data Acquisition

A. Acoustical Data.

(1). The terrain in the vicinity of the measurement

location was relatively flat with no obstructions

within a conical space above the measurement
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position, thp cone de fined byan axis. hormal to the

ground and by a half-ang.le 750 from the axis. The

grass was.moved to a height of about tvo inches.

(2) The measurement site was located 50 feet abeam of

runway 12-30 .ata point 50.00' from the threshold of

runway 12. As flight path, intercept procedures were

used, this site represented 8200' from start of

takeoff rol.l as required by the proposed regulation.

(3) Two identical microphone preamp systems situated

12 inches apart we-re used at the measurement site.

Each syst.em.ponsisted of a General Radio 1/2 inch

electret, microphone, (L962-9610) driving P-42

preamplifiers, with. the microphones oriented for

grazing incidence at four fe-et above the ground.

Three -inch wind.screens were used throughout the tests.

A 100-foot cable connected each microphone system to a

General Radio 19.88 Precision Integrating Sound Level

Meter (PISLM). One of the GR 1988 PISLMs drove a

Metrosonics Graphic Level Recorder. The acoustics

data, acquisition setup is shown in schematic form on

Figure 2, whereas the measured and corrected

acoustical data are listed in Section VIII. ,

B. Aircraft Position Data.

(1) Aircraft position relative to the reference flight

profile- and the noise measurement site was determined

by ocaling photographs taken of the aircraft as it

r4
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passed over cameras located along the flight track 100

feet before and 185 feet past the noise measurement

site. The altitudes calculated were averaged (with

proper weighting) to obtain the altitude over the

microphones. A polaroid camera was used to determine

in situ whether or not the aircraft was within the

test window (±202 of the reference altitude and ±100

from the azimuth). Acceptable data from at least six

overflights were required to insure a statistically

valid average sound level. Further, the variation in

these flights had to be such that the 902 confidence

level did not exceed 1.5 decibels.

C. Meteorological Data.

(1) Wind directLion agd velocity at ten meters above

ground were recorded for each run. Relative humidity

and temperature at ground level were recorded every 15

minutes throughout the tests. These data are

tabulated in Appendix A.

D. Aircraft Flight Data.

(1) For each test run, an FAA observer recorded the

manifold pressure or torque, propeller rpm, indicated

airspeed, altitude over the noise measurement site and

the outside aii temperature.

(2) A videotape record was made of the instrument

panel during each test run. Data from these tapes are

presented inAppendix B.

(3) Tachometer checks using a view-thru

tachometer were made on each test aircraft.

*..**i ii -- • - -- -- .



TABLE VIII

FAA/GAMA PROPELLER AIRCRAFT
NOISE PROGRAM

SALINAKS
FIELD ELEVATION 1270"

AIRCRAFT: MOONEY 201 TEST DATE: 9/16/84

REFERENCE ALTITUDE: 790'

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(H) DELTA(1) DELTA(2) DELTA(3) dBA(CORR)
-------------- -------- --------- -------- -------- --------- -------- --------
A56 793 76.55 .16 .04 .58 .62 77.95
A57 702 76.35 .14 -1.13 .58 .6 76.54
ASS 721 76 .14 -.67 .66 .62 76.55
A61 749 76.9 .15 -. 51 .66 .63 77.83
A62 717 76.4 .14 -.93 .66 .62 76.89
A64 838 76.35 .17 .56 .66 .62 78.36

AVERAGE>> 77.35

STD DEV>> 0.79

90Y C.I.> 0.65

AIRCRAFT: MOONEY 201 TEST DATE: 9/18/84

REFERENCE ALTITUDE 645.00 w/REDUCED POWER

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(S) DELTA(2) DELTA(3) dBA(CORR)

666 677.00 72.45 0.13 0.46 0.65 0.00 73.69
871 648.00 73.10 0.13 0.04 0.65 0.00 73.92
874 681.00 71.75 0.14 0.52 0.65 0.00 73.06
876 641.00 72.75 0.13 -0.06 0.65 0.00 73.47
B77 690.00 71.70 0.14 0.64 C.65 0.00 73.13
978 685.00 71.50 0.14 0.57 0.65 0.00 72.86

AVERAGE> 73.36

STD DEV>> 0.41

90Y C.I.> 0.33

22
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TABLE VII

FAA/GM PROPELLER AIRCRAFT
NOISE PROGRAM

SALINA,KS
FIELD ELEVATION 1270' ,

AIRCRAFT1 SENECA III TEST DATEs 9/18/84

REFERENCE ALTITUDE 928'

IEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) d9A(NEAS) DELTA(H) DELTA(I) DELTA(2) DELTA(3) dBA(CORR)

--------- --------- -------- -------- -------- -------- --------
A37 877 73.35 0 -.54 .14 .04 77.99
A3S 955 79.55 0 .27 .14 .04 79.00
A39 926 79 0 a .06 .04 78.10
A40 962 78.7 0 .34 .14 .04 79.22
A41 1024 s0 0 .94 .14 .04 81.12
A42 993 77.9 0 .65 .22 .06 76.83

AVERAGE>) 79.04

STD DEY)) 1.13

9o C..> 0.93

AIRCRAFTt PIPER SENECA III TEST DATEi 9/16/84

REFERENCE ALTITUDE 713.00 w/REDUCED POWER

MEAS.ALT NOISE LVL NOISE LYL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(I) DELTA(2) DELTA(S) dBA(CORR)

047 729.00 74.20 0.00 0.21 0.18 0.00 74.59
B48 709.00 74.20 0.00 -0.07 0.18 0.00 74.31
B49 005.00 73.65 0.00 1.16 0.18 0.00 74.99
B50 709.00 75.10 0.00 -0.05 0.18 0.00 75.23
651. 721.00 73.85 0.00 0.11 0.18 0.00 74.14
B52 715.00 74.45 0.00 0.03 0.18 0.00 74.66

AVERAGE>> 74.65

STD DEV>> 0.41

90 C.I.> 0.33

AIRCRAFT. SENECA III TEST DATE. 9/19/34

REFERENCE ALTITUDEs 1014-

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(S) DELTA(2) DELTA(3) dGA(CORR)
--- ------- --------- -----------------------------------------
C26 919 31.35 .13 -.94 .95 .22 92.26
C27 990 80.9 .2 -.23 .95 .22 82.04
C29 1016 31.25 .2 0 95 .22 92.62
C29 963 82.7 .2 -.3 .95 .22 83.77
C30 1094 79.65 .22 .73 .95 .22 61.77
C31 949 91.35 .19 -.64 .95 .22 92.07

AVERAGE)) 82.42

STD DEV>> 0.72

90% C.!.) 0.59

21
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TABLE VI

FAA/AIA PROPELLER AIRCRAFT
NOISE PROGR4

FIELD ELEVATION 1270'

AIRCR FTs MOONEY 231 TEST DATEs 9/18/84

REFERENCE ALTITUDE 778"

WEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(I) DELTA(2) DELTA(3) dBA(CORR)-- - -- -- - - -- - -- - - -- - -- - - -- -- - - .0-- -------- ;

A23 715 78.7 0 -.91 0 -.09 77.91
A24 669 79.15 0 -1.44 0 -.08 77.63
A25 837 77.2 0 .7 0 -.08 77.82
A26 827 77.35 0 .59 0 -.08 77.85
A27 936 77.35 0 .69 0 -.08 77.96
A28 827 77.35 0 .58 0 -.08 77.85

AVERAGE>> 77.82

STD DEY)> 0.11

90% C.I.> 0.09

AIRCRAFTs MOONEY 231 TEST DATE, 9/18/84

REFERENCE ALTITUDE 643 W/REDUCED POWER

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(1) DELTA(2) DELTA(3) dBA(CORR)
--- ------- ----------------------------------------------------
929 675 74.05 0 0.46 0 0 74.51
930 616 75.25 0 -0.41 0 0 74.84
831 651 74.1 0 0.12 0 0 74.22
332 592 74.65 0 -0.79 0 0 73.86
833 758 73.2 0 1.57 0 0 74.77

934 730 72.6 0 1.21 0 0 73.81

AVERAGE>> 74.34

STD DEV> 0.45

90% C.I.> 0.37

"...
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TABLE V

FAA/GAMA PROPELLER AIRCRAFT
NOISE PROGRAM

SALINA,KS
FIELD ELEVATION 1270'

AIRCRAFT. BEECH A-36 TEST DATE: 9/18/94

REFERENCE ALTITUDE 753'

MEAS.ALT NOISE LVL NOISE LYL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(1) DELTA(2) DELTA(3) deA(CORR)

A6 969 81.9 0 1.37 .2 0.60 84.07
A7 784 82 0 .39 .2 0.58 83.17
AS 793 90.55 0 .49 .2 0.58 81.82
A9 999 80.6 0 1.69 .2 0.61 83.10
A10 798 81.35 0 .55 .12 0.58 82.60

AVERAGE>> 82.95
STD. DEV> 0.83
904 C.I.> 0.79

AIRCRAFT% BEECH A-36 TEST DATE: 9/18/84

REFERENCE ALTITUDE -625 w/REDUCED POWER

MEAS.ALT NOISE LVL NOISE LYL

EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(1) DELTA(2) DELTA(3) dBA'.CORR)

all 597 76.3 0 -0.44 .07 0 75.95
812 679 75.05 0 0.78 .09 0 75.92
913 718 73.95 0 1.33 .09 0 75.37
914 694 74.45 0 0.86 .09 0 75.40
915 766 73.8 0 1.94 .09 0 75.83
916 759 74.85 0 1.86 .09 0 76.90
917 715 74.9 0 1.29 .09 0 76.28

AVERAGE>> 75.9a
STD DEY>> 0.50
90%' C.I.> 0.37



VIII. MEASURED AND CORRECTED DATA:

Tables V through XIV present the "as measured" noise levels

and airplane altitude over the measurement point for each data

run. To these noise levels are added the adjustments shown in

the tables for off-reference meteorological conditions, Delta

(M); altitude, Delta (1); helical tip Mach number, Delta (2);

and engine power, Delta (3) to obtain the corrected noise levels

shown.

Table XV presents the data used in calculating the

off-reference power correction, Delta (3) for airplanes with

normally aspirated engines (the beech A-36,the Mooney 201 and

the Cessna 210L).

...
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throughout the test run. The noise level over the measurement

site for this series averaged 82.42 dBA, 3.38 dB more than with

maximium continuous power and 7.77 dB over the level when the

reduced power procedures were used.

The data presented in Table IV are shown in graphical form

on Figure 3.
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data at other Mach numbers would be required to determine an

approved value for k for each aircraft.

E. Measured sound levels were adjusted for engine power by

algebraically adding an increment equal to:

Delta (3) - 17 Log .(P/P

where PT and P are the test and reference engine

powers, respectively.

For all of the tests. at maximum continuous power (and maximum

takeoff power for the Seneca III), an off-reference temperature

correction equal to the square root of the ratio of the absolute

temperatures, (T ref.std.atmo. /Ttest), was applied to

obtain the test engine power. For normally aspirated engines,

the following additional correction, taken from NACA Report No.

654 entitled "General Airplane Performance,' was used to

calculate PT:

HPAlt.. HPSea Level ( - 0.017)/0.883

where or- air density ratio.

These calculations are presented in Section VIII.

VII. Test Results

Table IV lists the fully corrected noise levels for the ten

aircraft tested in accordance with the proposed certifications

and the nine tested using reduced power. The noise reduction

achieved by reducing from maximum continuous power to about 751

power with a lower propeller rpm varied from about 3 to over 7

decibels with an average noise reduction of 4.4 decibels. The

Seneca III was also tested at maximum takeoff power

14 p ,
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where: HT is the height in feet of the test aircraft

over the measurement point, and

(is the rate of absorption for test day

" conditions at 500 Hz specified in the Society of

Automotive Engineer's Aeronautical Recommended

Practice #866A entitled"Standard Values of

Atmospheric Absorption as a Function of

Temperature and Humidity for Use in

Evaluating Aircraft Flyover Noise."

C. The measured sound levels vere adjusted for off-

reference altitude by algebraically adding an increment equal

to:

Delta (1)- 22 Log (HT/HR)

where: HT is as defined above, and

H is the reference height of the aircraft

over the measurement point.

D. For test runs where tho test helical tip Mach number

(M) was smaller than the reference helical tip Mach number
T

(MR), the measured sound levels were adjusted by algebraically

adding an increment equal to:

Delta (2) - k Log (MR/MT)

where the constant k was assigned the nominal value of

150 allowed in the proposed regulations when MT is

smaller than MR"

For those aircraft tested at two propeller rpms, values of k

were calculated and' re listed in Table III. It must be

emphasized that these constants were calculated from only two

nominal values of helical tip Mach numbers and that additional

1 ,-
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V. Aircraft Specifications

Table I presents selected phycical characteristics for each

of the test aircraft while Table II lists the reference takeoff

* performance values for each airplane.

VI. Data Adjustment

A. Adjustments to the measured data tabulated in Section

" . VIII were made in accordance with the proposed regulatory

changes to account for the effects of:

(1) Differences in atmospheric absorption between

meteorological test conditions and reference

conditions.

(2) Differences in the noise path length between the

actual airplane flight path

(3) The change in the helical tip Mach number between

test and reference conditions.

(4) The change in engine power between test and

reference conditions

B. No correction for atmospheric absorption was required if

"" the tests were conducted within the "no correction" window

(temperature between 50 and 95*F and relative humidity between

45 and 95 percent). The temperature was within the "no

correction" window for all of the data runs but the relative

humidity was below 451 for nearly one-half of the tests. For

- these, the measured sound levels were adjusted from test day

"" meteorological conditions to reference conditions by adding an

increment equal to:

Delta (M) - ( -0. 7)HT /000

• . " """". " -". .,."."-. . ."-"-... " "." ...-. " " " ¢ - '." ' " ' % " '.-. ... ,'""',o.. ,-.> ',2 ""-2 . .S"""
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TABLE IX
N.

FAA/GAWA PROPELLER AIRCRAFT
NOISE PROGRAM

SALINA,KS
FIELD ELEVATION 1270' I,

AIRCRAFT. CESSNA 210L TEST DATE: 9/18/84

REFERENCE ALTITUDE: 65t""

MEAS.ALT NOISE LVL NOISE LYL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(i) DELTA(2) DELTA(3) dBA(CORR)

ASO 714 83.05 .14 .B1 .97 .65 85.62 .
ASI 724 82.2 .14 .94 .97 .65 84.90
A83 553 83.5 .11 -1.63 .97 .61 83.56
A84 736 91.45 .15 1.1 .97 .66 84.33
A85 672 82.45 .13 .23 .97 .64 84.42
A86 675 82 .13 .27 1.04 .65 84.09

AVERAGE > 84.49 '

STD DEV > 0.71

90X C.I.> 0.58

AIRCRAFT: CESSNA 210L TEST DATE: 9/18/84 K
REFERENCE ALTITUDE 616.00 w/REDUCED POWER

MEAS.ALT NOISE LVL NOISE LVL
EVENT' AGL(ft) dBA(MEAS) DELTA(M) DELTA(S) DELTA(2) DELTA(3) dBA(CORR)
------------------------ -------- --------- -------- -------- -------- -------- --------

987 643.00 78.35 0.13 0.41 0.94 0.00 79.83 k
BSS 697.00 77.90 0.14 1.18 1 .3 0.00 80.25
999 601.00 79.70 0.12 -0.24 1.03 0.00 80.61
890 693.00 77.65 0.14 1.13 1.03 0.00 79.95
B91 523.00 80.30 0.10 -1.56 1.03 0.00 79.87

892 713.00 77.40 0.14 1.40 0.94 0.00 79.88

I
AVERAGE> 80.06

STD DEV > 0.31

90% C.I.> 0.26
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TABLE X

FAA/AMA PROPELLER AIRCRAFT
NOISE PROGRAI

SALINA,KS
FIELD ELEVATION 1270'

AIRCRAFT. BEECH BARON 58TC TEST DATEs 9/18/84

REFERENCE ALTITUDE: 837'

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(1) DELTA(2) DELTA(3) dA(CORR)

A93 871 81.9 .17 .38 1.43 .27 84.15
A94 952 80.3 .19 1.23 1.43 .27 83.42
A95 862 83.95 .17 .28 1.43 .27 86.10
A96 991 81.1 .2 1.61 1.43 .27 84.61
A97 961 82.1 .19 1.32 1.35 .27 85.23
A98 832 81.6 .17 -.06 1.43 .27 83.41

AVERAGE>> 84.49

STD DEV>> 1.06

90% C.I.> 0.87

AIRCRAFT% BEECH BARON 58TC TEST DATE: 9/18/84

REFERENCE ALTITUDE 685.00 w/REDUCED POWER

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(1) DELTA(2) DELTA(3) dBA(CORR)

9100 927.00 73.70 0.17 ,.80 1.14 0.00 76.81
B101 774.00 75.55 0.15 1.17 1.22 0.00 78.09
B103 797.00 74.90 0.16 1.'q 1.14 0.00 77.65
9104 747.00 74.45 0.13 0.83 1.14 0.00 76.57
8105 593.00 77.15 0.12 -1.38 1.22 0.00 77.11
8106 806.00 74.05 0.16 1.55 1.22 0.00 76.98

AVERAGE>> 77.20

STD DEV > 0.56

90% C.I.> 0.46
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TABLE XI

FA/~VPgPkj ARCRAFT p-

SALINAKS
FIELD ELEVATION 1270'

AIRCRAFT: CESSNA T303 TEST DATE. 9/19/84

REFERENCE ALTITUDEt 975'

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(I) DELTA(2) DELTA(3) dBA(CORR) "

A4 914 77.5 0 -.62 1.52 .18 78.58 1..
A5 1182 75.5 0 1.84 1.24 .13 78.71
A6 895 77.55 0 -.82 1.43 .15 78.31
A7 906 78 0 -.7 1.52 .18 79.00
AS 1191 74.4 0 1.91 1.52 .18 78.01
A9 1041 76.6 0 .63 1.52 .18 78.93

AVERAGE>> 78.59

STD DEV>> 0.38

90% C.I.> 0.31

2. . -
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TABLE XII
FAA/eIm1 PROPELLER AIRCRAFT

NOISE PROGIRA

SALINA,KS
FIELD ELEVATION 1270'

AIRCRAFTs BEECH 1900 TEST DATE. 9/19/84

REFERENCE ALTITUDEs 869

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(4t) dBA(MEAS) DELTA(M) DELTA(1) DELTA(2) DELTA(3> dBA(CORR)

AIO 782 80.55 0 -1.01 1.27 .2 81.01
All 964 77.95 0 .99 .92 .2 80.06
A13 951 80.8 0 .86 .48 .2 82.34
A3 1028 78.75 0 1.61 .92 .23 81.51
A16 931 77.9 0 .66 .92 .23 79.71
A17 977 79.95 0 1.12 1.01 .23 82.31

AVERAGE>> 81.16

STD DEY>> 1.11
-pq

90% C.I.> 0.91

AIRCRAFT: BEECH 1900 TEST DATE: 9/19/84

REFERENCE ALTITUDE 798.00 w/REDUCED POWER

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dBA(MEAS) DELTA(M) DELTA(l) DELTA(2) DELTA(3) dBA(CORR)

819 844.00 77.85 0.00 0.54 1.04 0.00 79.43
B20 952.00 74.80 0.00 1.69 0.85 0.00 77.34
B21 952.00 74.75 0.00 1.69 0.76 0.00 77.20
923 948.00 75.25 0.00 1.65 0.76 0.00 77.66
B24 834.00 77.45 0.00 0.42 0.85 0.00 78.72
B25 908.00 76.25 0.00 1.23 0.76 0.00 78.24

AVERAGE)> 78.10

STD DEV> 0.87

90. C.I.> 0.71
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TASLE XI I I

F.A0sAM, PROPELLER AIRCRAFT
NOISE PROGR4 AM *

SALINb*,KS 'i.
FIELD ELEVATION 1270'

AIRCRAFTs CESSNA 402C TEST DATEs 9/19/04

REFERENCE ALTITUDE 9 346'i "e

MEAS.ALT NOISE LVL NOISE LVL
EVENT AOL(ft) dSA(MEAS) DELTA(M) DELTA(1) DELTA(2) DELTA(3) dBA(CORR)

A36 964 79.55 .29 1.25 .87 ,2 82.16
A37  924 8o .28 .84 .87 .2 82.19
A38 958 79.8 .29 1.19 .67 .2 82.35
A40 082 80.15 .26 .4 .79 .18 81.78. .
A41 951 80.2 .29 1.12 .79 .18 82.58
^42 s 79.95 .27 .47 .79 .18 81.66

AVERAGE)> 82.12

STD DEV>> 0.35

90% C.I.> 0.29

AIRCRAFTs CESSNA 402C TEST DATE: 9/19/84

REFERENCE ALTITUDE 639.00 w/REDUCED POWER

MEAS.ALT NOISE LVL NOISE LVL.
EVENT AGL(ft) dIA(MEAS) DELTA(M) DELTA(M) DELTA(2) DELTA(3) d8A(CORR)
---------------- -------- --------- -------- -------- -------- -------- --------
945 776.00 75.10 0.39 1.86 0.70 0.00 78.05
046 537.00 79.05 0.16 -1.66 0.79 0.00 78.34
047 677.00 76.65 0.20 0.55 0.70 0.00 78.10
648 752.00 75.80 0.23 1.56 0.70 0.00 78.29
849 651.00 76.80 0.20 0.19 0.79 0.00 77.97
950 597.00 80.15 0.19 -0.65 0.79 0.00 80.47

AVERAGE> 78.54

STD DEV>> 0.96

90. C.I.> 0.79
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TABI ATT

FAA/GAMA PROPELLER AIRCRAFT "- -
NOISE PROGRAM "

SALINA.KS
FIELD ELEVATION 1270'

AIRCRAFTs PIPER NAVAJO CHIEFTAIN TEST DATEs 9/19/64

REFERENCE ALTITUDE 810.

MEAS.ALT NOISE LVL NOISE LVL
EVENT AGL(ft) dDA(MEAS) DELTA(M) DELTA(l) DELTA(2) DELTA(3) dBA(CORR)

A51 915 82.65 0.27 1.16 1.40 0.32 85.81
A52 920 81.60 0.28 1.22 1.40 0.32 84.82
A5S 776 82.55 0.23 -0.41 1.40 0.32 84.09
A54 934 82.30 0.28 1.36 1.40 0.32 85.66
A55 901 82.60 0.27 1.02 1.32 0.32 85.53

AVERAGE ) 85.18

STD DEY)) 0.72

5o:% C.I.> 0.69

* .. -:

7F.CRAFT; PIPER NAVAJO CHIEFTAIN TEST DATEi 9/1;/84

KEFERENCE ALTITUDE 654 w/REDUCED POWER

MEAS.ALT NISE LVL NCISE LVL
EVEN", 046L.i t) dSA(MEAS) DELTA(M) DELTA(l) DELT1"2) DELTA(3' dE~a-, CORR)

857 5,79.00 77.85 0.29 3.85 1.37 0.00 83.36
E 1907.00 77.50 0.27 3.12 I..7 0.00 62.2-

Soo 690.00 79.55 0.21 0.51 1.46 0.00 81.73
E 93.0' 77.40 0.28 3.35 1.37 0.00 82.4 -
8o2 SiC4. 0 78.60 0.25 2.44 1.37 0.00 S2.66"

AVERAGEwe 82.49

STD DEV>> 0.60 '

asc. I. "
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TABLE XV

FAA/GAMA PROPELLER AIRCRAFT .

NOISE PROGRAM

SALINA.KS ~
FIELD ELEVATION 1270'

AIRCRAFT BEECH A-ad TEST DATE: 9/18/94

MAX.CONT.POWER AT S.L. 300 bhp

ASO ALTITUDE ALTITUDE DENSITY STD.TEMP OAT POWER AT DELTA 3
EVENT AGL(ft) MSL(ft) RATIO DEG.F DEO.F ALTITUDE DS

Ad q69 2139 .93889 51.4 62 276.44 0.160
A7 784 2054 .94126 51.7 62 277.31 0.58
A8 793 2063 .94101 131.6 62 277.20 0.58
A9 899 2169 .93805 51.3 62 276.13 0.61
A10 798 2068 .94087 51.6 61 277.42 0.59

AIRCRAFT: MOONEY 201 TEST DATE: 9/18/84

MX.CONT.POWER AT S.L. 200 bhp

ALTITUDE ALTITUDE DENSITY STD.TEMP OAT POWER AT DELTA 3

EVENT AGL(ft) MSL(ft) RATIO DEG.F DEG.F ALTITUDE DS

A56 793 2063 .94101 51.6 68 193.77 0.62
A57 702 1972 .94355 52 68 184.40 0.60
A58 721 1991 .94302 51.9 70 183.93 0.62
A61 749 2019 .94224 51.9 70 183.73 0.63
A62 717 1987 .94313 51.9 70 183.95 0.62

A4838 2108 .94255 51.9 70 1133.90 0.62

AIQCRAFTs CESSNA 210L TEST DATE. 9/18/84

MAX.CON'T.POW.ER AT S.L. 285 SHP

-LTITUDE ;-LTITUDE DENSITY STD.TEIIP OAT POWER AT DELTA
EVENT 4GL~it) MSL~ft) RATIO DEG.F DEG.F ALTITUDE

A80O 714 1984 .94322 51.9 75 260.95 0.65
Ae1 724 1994 .94294 51.9 75 260.96 0.65
A83 553 1823 .94774 52.5 75 262.53 0.61
A94 736 2006 .9426 51.8 75 260.73 0.66
A95 672 1942 .94431P 52.1 75 261.37 0.64
A86 675 1945 .94431 52.1 76 261.10

20
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APPENDIX A

METEOROLOGICAL DATA



TADLI Al

FAAIGAMA PROPELLER AIRCRAFT
NOISE PROGRAM

SALINA MUNICIPAL AIRPORT TEST DATE: 9118/14

3AR.PRESS. TEMP. REL.KHflID. VIND AT 103.
TIME In.Hg. Dog F Percent SPERED-ph) DIR

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

7:30 30.25 49.8 so 0.5 BE
7:44 50.6 so 1.0 SE
5:32 30.27 53.6 so 3.0 SE
6:43 54.6 a6 3.0 SEL
9:01 56.3 64 2.5 SE

lf:38 30.2? 60.1 74 4.0 SSE
9:58 62.? 70 3.0 a

10:10 62.4 66 4.0 SSE
10:29 30.26 63.1 62 5.5 SSE

11:16 66.4 5? 9.0 SE
11.38 30.26 67.6 54 6.0 SSE
12:02 71.5 46 11.0 SSE
12:31 30.26 74.5 46 5.5 a

1:30 30.23 76.4 42 4.5 35
1:49 77.4 42 6.0 SSE
2:09 30.22 7?.? 36 4.5 551
2 : 37 76.6 36 6.0 BE

3:40 30.19 77.6 44 10.0 BE
3: 9 77.6 36 7.0 SE
4:16 30.16 79.7 38 6.0 SE

4:57 30. 16 79.8 38 ?.0 ESE
5:21 79.9 40 6.0 BE
5:40 60.2 40 6.0 ESE

.1*



TABL -*- ,- .2 - .

TAISE PRGAM

SALINA MUNICIPAL AIRPORT TEST DATE: 9119 184

DAR.PRESS. TEMP. REL.HUMID. WIND AT l~n.
TIME In.Hq. Dog F Percent SPEED(aph) DIR

7 :40 30.15 55.0 66 2.0 SE
8:13 56.7 73 a2.0 SE
85:34 59.. 51 1.0 SE

9:24 30.16 61.0 67 4.0 SSE
9:46 64.0 t0 5.0 SSE

10 :0 7 63.0 52 4.5 sac
10:21 71.1 50 7.0 SSE
10:29 74.1 49 4.0 SSE

11:09 78.5 34 11.5 SSE
11:33 30. 14 52.5 4.5 5

12:06 54.0 30 5. 0 SSE
12:46 57.1 28 8 .0 SE
1:16 87.4 25 5.0 SE
1:31 66.6 25 5.0 ESE
1:51 86 .2 24 6.0 S5E

4 : 23 30 .01 83 .0 25 10.0 SE
4:36 66.1 23 12.0 SE
4:54 63.5 22 10.0 S5E
5:10 s7.7 22 10.0 SE
5 21 87.5 214.0 SE
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APPENDIX B

COCKPIT DATA
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TABLE 31

FAAIGAMA PROPELLER AIRCRAFT
NOISE PROGRAM

AIRCRAFT: BEECH A-36 TEST DATE: 9/18/54

COCKPIT DATA
VIDEOTAPE FLIGHT ENGINEER'S LOG

IAS ALTITUDE MANIFORD PROP OAT
EVENT TINE Knots OVER MIC PRESSURE RPM DEC F

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

A6 7:55:51 100 660 27.5 2700 62
A7 8:04:45 102 770 27.5 2700 62
A$ 5:22:31 103 780 27.5 2700 62
A9 8:28:21 100 820 27.5 2700 62

AIO 8:31:41 102 780 27.5 2700 61

3l1 5:36:45 105 480 27.5 2400 61
912 8:42:48 103 520 28.0 2400 60
313 8:46:16 --- 690 28.0 2400 61

314 8:49:50 100 680 28.0 2400 61
815 8:53:44 101 760 28.0 2400 61

316 8:57:04 101 680 28 2400 61

TABLE 22

FAAIGAMA PROPELLER AIRCRAFT
NOISE PROGRAM

AIRCRAFT: MOONEY 231 TEST DATE: 9118/84

COCKPIT DATA
VIDEOTAPE FLIGHT ENGINEER'S LOG

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

IAS ALTITUDE MANIFORD PROP OAT
EVENT TIME Knots OVER MIC PRESSURE RPM DEG C

- -- -
A23 9:54:36 97 670 40.0 2695 12

A24 9:57:55 95 680 40.0 2695 12
A25 10:01:06 97 800 39.8 2695 12
A26 10:04:01 97 300 40.0 2695 12
A27 10:07:08 97 790 39.5 2695 12
A28 10:10:11 97 790 39.5 2695 12

329 10:13:45 95 650 35.0 2400 13
230 10:16:45 95 5 0 35.2 2400 13

331 10:19:54 95 640 35.2 2400 13

332 10:22:50 95 570 35.0 2400 13
333 10:29:09 95 640 35.0 2400 13

334 10:32:14 95 700 35.0 2400 14

- .-



TABLE 3

FAAJGAMA PROPELLER AIRCRAFT
NOISE PROGRAM

AIRCRAFT: SENECA III TEST DATE: 9/18/84
C SERIES: 9119/84

COCKPIT DATA
VIDEOTAPE FLIGHT ENGINEER'S LOG

IAS ALTITUDE ZIANIFORD PROP OAT
EVENT TIME Knots OVER MIC PRESSURE RPM DEG F

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

A37 11:27:20 90 770 40.0 2600 62
A38 11:32:26 9p0 880 40.0 2600 62
A39 11:37:33 92 880 40.0 2600 62
A40 11:42:2v 91 880 40.0 2600 62
A41 11:46:57 91 920 40.0 2600 62
A42 11:51:37 90 IF0 0 40.0 2600 63

B47 12:16:28 95 710 34.0 2400 63
948 12:21:10 93 710 34.0 2400 63
349 12:25:4 7 90 730 33.5 2400 63
350 12:30:30 92 680 33.5 2400 63
B31 12:35:20 90 700 34.0 2400 63
32 12:40:33 92 700 34.0 2400 63

C26 11:09:01 92 820 40.0 2800 75
C27 11:13:55 93 580 40.0 2800 75
C28 11:19:00 90 900 40.0 2800 75
C29 11:23:43 90 890 40.0 2800 75
C30 11:28:23 90 960 40.0 2800 75
C3l 11:32:56 90 820 40.0 2800 75



TABLE 34

FAA/GAMA PROPELLER AIRCRAFT
NOISE PROGRAM

AIRCRAFT: MOONEY 201 TEST DATE: 9116/84

COCKPIT DATA

VIDEOTAPE FLIGHT ENGINEER'S LOG

IAS ALTITUDE MANIFORD PROP OAT

ENT TIME Knots OVER MIC PRESSURE RPM DEG C

56 1:40:29 87 770 27.5 2700 20

57 1:43:46 89 700 26.0 2700 20
is8 1:46:32 87 700 28.0 2700 21
L61 1:54:55 as 730 28.0 2700 21
L62 1:57:33 87 700 28.0 2700 21
L64 2:03:01 -- 800 26.0 2700 21

366 2:09:19 83 670 27.5 2400 21
171 2 :2 3: 24 89 610 28.0 2400 21
074 2:31:49 86 670 28.0 2400 21
176 2:37:49 a7 640 25.0 2400 21
377 2:39:24 87 690 26.0 2400 21
378 2:42:15 87 660 28.0 2400 21

TABLE 35

FAA/GAMA PROPELLER AIRCRAFT
NOISE PROGRAM

AIRCRAFT: CESSNA 210L TEST DATE: 9/11/4

COCKPIT DATA
VIDEOTAPE FLIGHT ENGINEER*S LOG

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

lAS ALTITUDE MANIFORD PROF OAT

VENT TIME Knots OVER MIC PRESSURE RPM DEG F
-------- -------- ---- - - -

p.80 3:43:29 97 680 F.T. 2700 75

hot1 3 : 4 4:56 96 740 F.T. 2700 75
h.83 3:55:36 97 570 F.T. 2700 75
h864 3:59:19 97 710 F.T. 2700 75

h.85 4:03:08 96 660 F.T. 2700 75
A856 4:0 6:30 96 660 F.T. 2700 76

367 4: 10:2 8 97 640 F.T. 2400 76

366 4:14:19 97 690 F.T. 2400 76

169 4:16:21 96 610 F.T. 2400 76

390 4:22:10 97 660 F.T. 2400 76

391 4:25:33 97 540 F.T. 2400 76
392 4:28:45 98 700 F.T. 2400 76

7



TABLE B6

FAA/CAMA PROPELLER AIRCRAFT
NOISE PROGRAM

AIRCRAFT: BEECH 5TC TEST DATE: 9/18184

COCKPIT DATA

VIDEOTAPE FLIGHT ENGINEER'S LOG

TAB ALTITUDE MANIFORD PROP OAT
EVENT TIME Knots OVER MIC PRESSURE RPM DEG F

A93 4:58:19 115 770 39.5 2685 78

A94 5:01:47 112 620 39.5 2685 78
A95 5:05:56 111 780 39.5 2685 78

A96 5:08:04 114 e80 39.5 2685 78
A9?7 5:11:11 113 840 39.5 2685 78

A98 5:14:39 115 730 39.5 2685 78

9100 5:24:00 116 720 36.5 2400 78

9l01 5:27:35 115 680 36.5 2400 76

3103 5:34:13 117 720 36.5 240C 78
o104 5:39:55 115 680 36.5 240C 78

8105 5:42:30 115 540 36.5 2400 78
3106 5:45:46 113 750 36.5 2400 78

TABLE B?

FAAIGAMA PROPELLER AIRCRAFT

NOISE PROGRAM

AIRCRAFT: CESSNA T303 TEST DATE: 9/19184

COCKPIT DATA
VIDEOTAPE FLIGHT ENGINEER'S LOG

.AS ALTITUDE MANIFORD PROP OAT

EVENT TIME Knots OVER MIC PRESSURE RPM DEG F

A4 8:12:36 105 840 32.5 2370 72

As 8:17:29 105 1080 32.5 2370 68
A6 8:22:46 105 820 32.5 2370 70

A? 8:28:14 105 640 32.5 2370 72
AS 8 :33:42 102 1060 32.5 2370 72

A9 8:40:18 105 940 32.5 2370 72

• ...-... ,.~~~~~~~~~~~........,...... .,',.:.... ,,.... . .-........-.-



TABLE 8-

FAAIGAMA PROPELLER AIRCRAFT

NOISE PROGRAM

AIRCRAFT: BEECH 1900 TEST DATE: 9/19/84

COCKPIT DATA
VIDEOTAPE FLIGHT ENGINEER'S LOG

--------------------------------- ------------------------
IA5 ALTITUDE PROP OAT

EVENT TIME Knots OVER MIC TORQUE RPM DEG C
S----

Ai0 9:23:30 138 770 3400 1690 23
All 9:28:32 140 640 3400 1700 23
A13 9:36:53 145 850 3400 1700 23
A15 9:45:42 140 860 3400 1700 24
A16 9:49:37 138 840 3400 1700 24
A17 9:53 28 135 870 3400 1700 24

B19 10:02:16 140 820 3400 1550 24
B20 10:07:14 135 870 3400 1550 23
B21 10:11:48 137 ag0 3400 1550 22
B23 10:20:35 140 870 3400 1550 23
B24 10:24:39 140 770 3400 1550 23
B25 10:28:42 137 * 840 3400 1550 23

L.
TABLE B9

FAA/GAMA PROPELLER AIRCRAFT
NOISE PROGRAM

AIRCRAFT: CESSNA 402C TEST DATE: 9119184 t-
COCKPIT DATA

VIDEOTAPE FLIGHT ENGINEER'S LOG

IAS ALTITUDE MANIFORD PROP OAT
EVENT TIME Knots OVER MIC PRESSURE RPM DEG C

A36 ........ 39.0 2700 23
A37 ........ 39.0 2700 23
A38 .--- --- 39.0 2700 23
A40 1:18:00 110 840 40.0 2700 22
A41 1:21:03 110 930 40.0 2700 22
A42 1:24:24 110 880 40.0 2700 32

B45 1:34:02 110 780 29.5 2450 21
846 1:37:00 110 570 29.5 2450 22
B47 1:39:59 110 710 29.5 2450 21
B43 1:43:12 Io 780 29.5 2450 21
B49 1:47:05 110 650 29.5 2450 22
B50 1:50:52 110 620 29.5 2450 22

.-..



TABLE 310

FAAIGAMA PROPELLER AIRCRAFT
NOISE PROGRAM

AIRCRAFT: PIPER NAVAJO CHIEFTAIN TEST DATE: 9119184

COCKPIT DATA
VIDEOTAPE FLIGHT ENGINEER'S LOG

IAS ALTITUDE MANIFORD PROP OAT
EVENT TIME Knots OVER HIC PRESSURE RPM DEG F

A51 4:31:04 107 820 4P.0 2560 82
A52 4:36:20 105 840 49.0 2560 82
A53 4:41:03 107 700 49.0 2560 52
A54 4:45:48 104 640 49.0 2560 82
A55 4:50:14 105 780 49.0 2560 82
A56 4:55:49 104 1020 49.0 2560 al

857 5:01;34 110 0o 40.0 2400 51
358 5:06:09 112 820 -40.0 2400 al
B60 5:14:55 113 640 40.0 2400 82
B61 5:19:38 t13 860 40.0 2400 81
362 5:24:08 111 790 40.0 2400 al

...
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