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SECTION 1

1.0 INTRODUCTION AND SUMMARY

During recent years, NASA has developed the General Aviation
Synthesis Program, GASP, which allows an analyst to quickly perform
parametric studies associated with the preliminary design of gen-
eral aviation engine/airframe systems. Until now, GASP has lacked
a detailed computer model for the prediction of turbojet-and turbo-
prop-powered aircraft noise levels. Program NOISE fulfills that
need. Although not currently integrated into GASP, NOISE is close-
ly associated with GASP, and can utilize the results of a GASP de-
sign process as input.

Program NOISE predicts general aviation aircraft far-field
noise levels at FAA FAR Part 36 (FAR 36) certification conditions
(ref. 1). It will also predict near-field and cabin noise levels
for turboprop aircraft and static engine component far-field noise
levels.

NOISE is a useful computational tool for assessing the impact
of GASP aircraft design options upon FAA certification noise
levels. Utilization of NOISE will enhance the capability of GASP
to systematically perform design trade-off studies, optimizing the
aircraft design while minimizing the impact of the resultant noise
upon the environment.

NOISE has been ceveloped as a series of modules, each of which
performs a specific task within the noise prediction process. The
modules are integrated through the use of an executive control
module and a data bank containing information to be passed between
modules.

Wherever feasible, input data hes been initialized to the
default values most likely to be required by the user. The major-

1



ity of data initialization is done in block data subroutines.
Extensive documentation has been added within the program, through
comment cards, to clarity the calculation procedures and to sim-
plify subsequent modifications.

Input is made through NAMELIST statements, except for title
cards. Output options are available and range from a summary of
the FAR 36 predicted noise levels to a detailed analysis of static
engine noise levels and component flyover predictions at every 0.5~
second interval along the flight profile.

NOISE was verified with simulations of twin-engined turbofan
and turboprop general aviation aircraft operating at FAR 36 certi-
fication conditions. The predicted levels were well within the 54B
tolerance requirement when compared with actual FAA certification
noise levels.

All terms are defined in the symbol list, Appendix C.

[ 3}



SECTION II

2.0 NCISE PREDICTION METHODOLOGY OVERVIEW

This section presents an overview of the approach that the
user should take to implement the NOISE program for the prediction
of FAR 36 certification noise levels. It is important for the user
to understand that the approach is divided into two phases. The
first phase is external to NOISE and encompasses the engine/
aircraft/flight profile definition and the preparation of input
data to NOISE. The second phase involves the execution of program
NOISE for user-specified conditions. A block diagram of the over-
all procedure is given in Figure 1.

2.1 Engineering Approach - Phase 1

The procedure begins with the definition of the reference
engine, on a component basis, and the reference aircraft. Next,
the performance flight profile for the appropriate noise pred‘~%ion
condition (approach, full-thrust takeoff or level flyover) must b«
determined so that the engine/aircraft performance parameters for
the acoustic analysis can be defined.

The engine cycle parameters for the takeoff condition are
determined based on the aircraft altitude and operating conditions
at 6500 meters (21,315 ft) from brake release. A listing of the
required engine cycle parameters, on a component basis, can be
found in the NAMELIST Tables, Paragraph 6.2. The engine cycle
parameters for the approach condition are determined for the air-
craft on a 3-degree glide slope at an altitude of 120.1 meters (394
ft) with maximum flaps. The engine cycle parameters used in the
sideline prediction are those that correspond to the aircraft alti-
tude at which maximum sideline noise occurs. For a typical gas
turbine-powered business aircraft, this altitude is approximately
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300 meters (984 ft). In addition to the engine cycle parameter
values, the user must also determine the aircraft velocity, flight
angle and angle-of-attack.

The results of these efforts are a definition of the appro-
priate flight profiles and engine operating conditions at takeoff,
sideline, and approach conditions per FAR 36.

An externally generated flight profile is not necessary to
determine engine/aircraft performance for level flyovers. Instead,
the user should determine the engine/aircraft performance parame-
ters directly for a 304.8-meter (1000-ft) altitude level flyover
with the engine operating at the highest power in its normal oper-
ating range. The aircraft must operate at a constant speed in its
cruise configuration with propellers synchrouized. In Phase II,
NOISE will generate the level flyover flight profile for these con-
ditions.

The preliminary design intent of program NOISE allows the uti-
lization of a single engine/aircraft operating performance condi-
tion in the prediction of flyover noise levels. While some accu-
racy may be lost because engine and aircraft performance variations
are not accounted for throughout the flight path, the resultant
prediction accuracy is within the scope of the program and a sub-
stantial amount of computing time is saved.

The procedures outlined above for Phase I are external to pro-
gram NOISE. The user must execute these procedures with engine/
aircraft performance and mission analyses programs, such as those
found in the GASP system.



2.2 Engineering Approach - Phase II

Phase II involves the execution of program NOISE, utilizing
the engine/aircraft parameters determined in Phase I.

After NOISE validates the input data and establishes appropri-
ate default values, where necessary; the PATH module in program
NOISE creates a flight profile for noise predictions. This profile
is established at 0.5-second intervals throughout the f£light path.
Two options are available to the user. For the first option, the
user can input values defining the aircraft speed and attitude over
the microphone measuring location. NOISE will then generate a
straight line approximation of the flight profile. For the second
option, the user can input the flight profile created in Phase I
through a separate computer mass storage logical unit such as a
disk or tape file.

When the flight profile has been established, the static free-
field noise spectra for individual engine components are predicted
in the STATIC module as a function of the engine geometry and cycle
parameters. The system has been designed functionally so that the
predictions of sound level spectra from each engine component noise
source (fan, compressor, combustor, exhaust jet, turbine, and pro-
peller) are performed in separate subroutines. This facilitates
the modification of the predictive methodclogy as technological
improvements are made, with a minimum disruption of other func-
tions. Static-~to-flight component noise suurce corrections are
made within the STATIC noise prediction module. Tne output of the
STATIC component noise prediction module provides individual compo-
nent noise levels in 1/3-octave bands for l0-degree increments from
10° to 160° from the engine inlet centerline at a 30.5-meter (100-
ft) radius. Details of the individual component noise prediction
procedures can be found in Section 3.



The FLYCON module controls the calculations for in-flight air-
craft noise levels based on the predicted free-field static noise
source spectra corrected to flight conditions. For the FAR 36
takeoft, sideline and approach conditions, the 30.5 meter (100 ft)
corrected spectra for each source are "flown" along the acoustis
flight profile by executing the FLYOVR module. The slant distance
and angle of radiation between the engine centerline and the propa-
gation path to the microphone are calculated each 0.5 second from
brake release. The calculation procedure uses two coordinate sets
for the computation of distance and angular positions. A fixed set
of coordinates is placed at the point of brake release, and moving
coordinates are placed on the airplane.

For the takeoff condition, the measurement microphone is
defaulted to a location 6500 meters (21,325 ft) from brake release
and directly under the flight path. The sideline condition
requires an iteration process to determine the measurement micro-
phone location relative to the brake release reference point. The
microphone is located on a path parallel to and 450 meters (1476
ft) from the runway centerline. The position of the microphone
along the path is defined as the point at which the maximum effec-
tive perceived noise level, LEPN' occurs. The approach condition
measurement microphone is located underneath the flight path 2291
meters (7516 ft) from touchdown. This corresponds to the FAR 36
microphone location as long as a constant 3-degree glide slope is
maiantained to touchdown.

For each slant distance and angle of noise radiation, the
noise-source spectra are corrected for the following flight and
propagation effects:

(a) Spherical divergence (inverse square law)
(b) Atmospheric abso.ption

(c) Number of engines

(d) Wing shielding (inlet sources only)



(e) Reflecting ground plane
(f) Bxtra-ground attenuation.

The flight effects of Doppler shift and dynamic amplification
of moving sources are calculated within the STATIC module as
static-to-flight corrections. The total engine noise spectra are
obtained at each 0.5-second interval by adding the individual noise
source spectra antilogarithmically.

For each flyover c~andition, the LP' LPA' LPN' and LTPN are
calculated each 0.5 second for each noise source and for the total
aircraft noise until the flyover noise levels at the microphone
locations are at least 10-dB below the maximum Lopn® The resuyltant
duration time, duration correction and LEPN are calculated for each
noise source and for the total noise in accordance with the calcu-
lation procedures contained in Appendix B of FAR 36, except that
the 90-dB Lqpy limit is optional.



SECTION III
3.0 NOISE MODULE DESCRIPTION

This section provides a br.ef description of the control logic
and engineering methods used within the modules. Top-down program-
ming techniques were utilized throughout the development of the
program. Each module was designed independently around its speci-
fied task and tested with driver programs utilizing data selected
to check all module options. An outline of the executive software
system is shown in Pigure 2.

NOISE is comprised of six major modules:

Executive Control

Input

Flight Profile Generation

Engine Component Static Noise Level Predictions
Aircraft Flyover Noise Level Predictions

O 0 0 0 0 0

Cutput.

3.1 Executive Control Module (NOISE)

The main program, NOISE, is the basic control module for air-
craft noise predictions; it controls the overall logic and process-
ing for the noise prediction conditions specified Ly the user.
NOTSE calls the input module and, subsequently, the static and fly-
over control modules and the output module, as required.

3.2 Ynput Module {INDATA)

Subroutine INDATA reads user-input data through NAMELISTS and
establishes default values for certain variables, if not input by
the user. The follcewing NAMELISTS have been estaplished:



INAL
g;R‘GpooR QUAL
NOISE
EXECUTIVE
(NOISE)
1
COMPONENT FLIGHT FAR % oUTPUT
NOISE PROFILE FLYOVER NOISE IneuT m
PREDICTIONS GENERATION PREDICTIONS (MMDATA) PROUT)
l (STATIC) (PATH) (FLYOVR)

s ®
FAN/AXIAL
—l COMPRESSOR \
[FANPL)
CENTRIFUGAL
L COMPRESSOR
(CENTRF) *

COMBUSTOR NOISE PREDICTION DATA BANK
B (comB) PRCGRAM CONTROL DATA

ENVIRONMENTAL DATA
xT
JETRY)

AIRFRAME DATA
ENGINE DATA
COMPONENT DATA
FLIGHT PROFILE DATA
CERTIFICATION DATA
NOISE SPECTRA DATA

(BLOTK DATA, LABELED COMMON
(TURBIN) 8LOCKS)

AXIAU/BRADIAL
TURBINE

PROPELLER/ ] ,
PROPFAN -
(FFPROP)

INTERIOR
NOISE
{CABIN)

4
4

Figure 2. Executive Software System Crganization.
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o &CONT - sets the flyover condition and output

options
o &ENV - establishes the ambient conditions and
static prediccrion geometry
o &SYS - establishes the engine and aircraft des-
cription or variables
o &FPRO - establishes the variables required to gen-
erate a flight profile
o &FAN
&CENT . . . .
SBURNER establish the required input variables for
SJET - use by each of the component prediction
STURB modules
&PROP
o &FLY - sets iteration limits for determining the
maximum sideline';FPN and sets options for
FAR 36 calculatio
o &CAB - establishes input variables required for

cabin noise predictions

INDATA checks certain critical variables and aborts the program if
they are not specified. 1It also sets the control logic for calling
the component modules in the proper order. The majority of data
initialization is done in a BLOCK DATA subroutine, so that certain
defauit values can be assumed by the user.

3.3 Acoustic Flight Profile Generation (PATH)

Subroutine PATH generates an approximate straight line profile
for the user-specified FAA certification condition, and it assumes
a constant aircraft velocity throughout the profile. PATH also
contains an option to accept a user-input flight profile on logical
unit 55 which must conform to a specified file format. The source
code can also be changed by the user so that an existing computer-
formated flight profile can be read. The flight profile generated
by PATH gives the aircraft position (range and altitude), angle of
attack, and climb angle at 0.5-second intervals. If the user-input

11



profile option is invoked, PATH interpolates it at 0.5-second
intervals.

The maximum lengtn of time for any profile is 249.5 seconds.
The initial time is established as 0.0 seconds. For the straight-
line profile approximsation, the user must input either the aircraft
velocity or Mach Number or the program will abort.

The takeoff and sideline profiles include a takeoff ground
roll from brake release to a point just past aircraft rotation.
This distance (TOROLL) is input by the user, cr defaults to 1371.6
meters (4500 ft) for fans and jets or to 701.0 meters (2300 ft) for
turboprops. After rotation, the aircraft flys at a constant vel-
ocity (VEL), flight angle (FLTANG), and angle of attack (ANGAFT).

The time rate of ~hange of aircraft altitude and range, and
thus the profile, are determined by:

Qi%%gl = Y sin (7)
and
d(ta:ge) = vy cos (7)
where Vo — 1is the aircraft velocity
Y - 1is the aircraft flight angle
alt - is the aircraft altitude

range is the aircraf: range from the rotation loca-

tion.

12



ORIGNRL PASE
OF POOR QUALITY
The approach condition is defaulted to give a constant 3-
degree glide slope path to touchdown. The initial range is computed
to Jjust exceed the 1l.4-radian (80-degree) half-cone angle
centered on the microphone location. The user has the option to
modify the glide slope angle and the initial range.

Flight profile geometries are depicted in Pigures 3 through S
for FAR 36 certification conditions. If the user selects the
option to input an externally-generated profile on logical unit 55,
according to the specified format (see User's Manual for format
instructions), and the flight velocity or Mach Number have not
previously been input through NAMBELISTS, PATH will select the
flight velocity to be used for the prediction procedure. For take-
off and approach conditions, the velocity is defaulted to that at
the aircraft's position over the measuring st.tion [YfAA(l) for
approach and XFAA(2) for takeoff]. For the sideline c.undition, the
flight velocity is selected at a default aircraft altituade of 300
meters (984 ft). This corresponds to the average altitude at which
wite maximum sideline effective perceived noise level occurs for a
wide variety cof gas turbine-powered aircraft. The user can over-
ride the default altitude.

Q“WT

—{ Torou /—-

IF'AA

(=9 FOR
SIoeLnE 4 FT. GBSERVER TAKEQFF)
OBSERVER < v .
,l; : XFAADY) % »[

Figure 3. Flight Profile Geometry for Takeoff and Sideline.
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Figure 5. Flight Profile Geometry for Level Flyover.



3.4 Engine Component Static Prediction Procedures

3.4.1 Static Control Module (STATIC)

Subroutine STATIC calls each coamponent noise source
module in a user-specified order. Axial fan inlet and discharge
noise spectra are computed individually and are treated as sepa-
rate noise sources through internal program logic. The component
static noise spectra are predicted in 1/3-octave bands, over a
range of 20 Hz to 20000 Hz. After the spectra for each noise source
are returned to STATIC, a Doppler frequency shift is made on the
spectra, if required.

A subset of the spectra, covering the frequency range of 50 Hz
tc 10000 Hz, is procduced for use in the flyover moduie. If the
user-specified ambient temperature and relative humidity are not
FAA standard day conditions (77°F and 70-percent RE), atmospheric
absorption corrections to the FAA standard day are made in conjunc-
tion with the creation of the flyover subset spectra. Output of
the individual component static spectra includes atmospheric
absorption for the user-specified ambient conditions.

Certain static-to-flight corrections, if applicable, are per-
formed within the STATIC module or within the component modules
called by STATIC. These corrections are briefly described below:

(a) Doppler Shift ~ The 1/3-octave frequency spectra are cor-
rected for the shift that occurs in a moving source rela-
tive to a fixed observer. This frequency shift is calcu-
lated using:

£ =__"o
l-MocosB

15



16

(b)

(c)

ft = observed frequency
M, = aircraft Mach number
fo = gource frequency
B = angle from engine inlet to observer

Subroutine DOPPLE, obtained from NASA-LeRC, is used to
calculate the Doppler freguency shifts.

Doppler Amplification (Dynamic Effect) - The change in Lp
that occurs due to the motion of a moving source is cal-

culated. The analytical model for noise propagation of a
nwing source is used as the basis of the calculation.
The correction is computed by:

AdB = CA log10 1
1-M_cosp
o

where Mo and g are defined in (a) above. and default
values for CA = 40.0 for fan, compressor, and turbine and
propeller loading noise; 20.0 for combustor noise; 10.0
for propeller vortex noise.

The dynamic amplification is applied to the fan inlet and
discharge noise, combustor noise, turbine noise, and pro-
peller-noise levels. This effect is not applied to the
jet noise. The dynamic effect correction on the jet-~
noise level, along with the relative-velocity effect when
the engine forward speed is greater than 2zero, is
described in ref. 2.

Inlet Cleanup for Fan Noise - Pan inlet and discharge

broadband and discrete noise levels are adjusted for in-
flight cleanup effects (ref. 3) as follows:

0 Broadband Noise:

For rotor-stator spacing (RSS) < 100 percent
AdB = 0.
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For RSS >100 percent OF RQ

4dB = -5 lcg (RSS/300) - 2.39

Discharqe Fan Tone:

For RSS <100 percent
AdB = 0.

For RSS >100 percent
4dB = -10 log (RSS/300) - 4.78

Inlet Fan Tones:

For RSS <100 percent (for all harmonics)

-3.0 for 6 <1.05

8dB = 3 6 for 6>1.05

For RSS >100 percent

Fundamental tone [with and without inlet guide
vanes (IGVs)]:

AdB = -10 log (RSS/300) -

_ 3.0 for 5<1.05
4.78 8.6 for § >1.05

First harmonic:

4dB = -10 log (RSS/300) -

_ 0.8 (no 1IGVs)
4.78 - 55 (with I1GVs)

17



Second harmonic:

4dB = ~10 log (RSS/300) -

0.2 (no IGVs)
0.6 (with IGVs)

4.78 -
where RSS = Ratio of rotor-stator axial spacing to rotor axial
chord projection x 100, percent

8= [1?3 B] . the fundamental tone cutoff factor.

If §<1.05, the fundamental tone is cutoff and does not
propagate to the far field. 1Ifé >1.05, the fundamental tone
is cut on and does propagate.

Rotor tip Mach No.

o

\'J Number of stator vanes

B Number of rotor blades

[}

3.4.2 Fan and Axial Compressor Noise Module (FANPL)

The fan and axial compressor noise module (FANPL) is based on
the NASA-LeRC prediction procedure described in ref. 3. The com-
puter code corresponding to the ref. 3 procedure was supplied by
NASA-LeRC. Noise emitted from fans and axial compressors is com-
posed of discrete and broadband components that radiate from the fan
inlet and discharge engine ducts. At supersonic rotor tip speeds,
a shock-wave generated combination tone noise also radiates from
the fan inlet duct.

FANPL follows the methodology of ref. 3 by predicting separ-
ately the spectral shape, peak noise level, and free-field direc-
tivity of each contributing noise component. Corrections are also
applied for inlet gquide vanes, rotor-stator spacing, inlet flow
distortion and discrete tone cutoff. A schematic of the FANPL
prediction methodclogy is shown in Figure 6.
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Figure 6. Fan Noise Prediction Methodology.

The ref. 3 noise prediction methodology, summarized herein, is
based on correlations with NASA-LeRC large full-zcale¢, single-stage
fan test data. When correlations were performed by Garrett with
test data from smaller general aviation class turbofan ...gines, the
procedure usually overpredicted fan discrete tone levels at angles
of 10 degrees to 40 degrees from the ianlet and underpredicted at
angles of 80 degrees to 100 degrees. Co~bination tone noise was
found to be substantially overpredicted at 2ll inlet angles. These
correlations with general aviation turbofans resulted in revisions
to the ref. 3 procedure for fan inlet and dizcharge di«crete tone
directivities and for combinat‘on tone levels and directivity.

The fan and compressor inlet and discha:rge discrete and broad-
band noise contributions are calculated from the basic equation
formulated in ref. 3:
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Lo = 20 logl0 (AT/ATO) + 10 log10 (m/mo)

+ Fl [(MTR),(MTR)D] + FZ (RSS) + F3 (0)

where: Lc = One-third octave band characteristic partial
sound pressure level (broadband or discrete tone
contribution), of a single-stage fan at 1l-m
radius, dB

AT = Total temperature rise across fan, °R
AT, = Reference value of T, 1°R

th = Mass flow rate through fan, lb/sec

mo = Reference value of !, 1 1lb/sec

Mog = Rotor tip relative Mach number

Design point value of Mpr

5

zv

o
n

:

Rotor=stator spacing in percent at rotor tip

C )
L]

Directivity or polar angle relative to inlet
axis, degrees

The function Fy is determined from the appropriate curves in ref. 3
for inlet or discharge discrete or broadband ncise. F2 is deter-
mined as a function of rotor-stator spacing with or without the
effect of inlet distortion depending on static or flight mode. F,
is determined from the appropriate directivity curve for each noise
contribution. The sound pressure level for each contribution is
calculated from LC given above, with a spectrum shape function
determined as a log normal distribution centered about 2.5 times

20



tie blade passage frequency for broadband noise, and as a series of
discrete tcne multiples of the blade passage frequency, accounting
ror cutoff and inflow distortion effects. The function F3 is
optionally revised for general aviation class fans as shown in
Figures 7 and 8.

A combination tone noise component is also included for first-
stage fans when the rctor tip speed is supersonic, Its peak level
is computeu for center frequencies at 1/2, 1/4, and 1/8 of the
fundamental blade passage trequency, and is given by

Lo = 20 log;, (AT/AT.) + 10 logyo (/M) + Py (Myp)

’ r
+ F2 (6) + F3 (f/fBP, HTR) + C

where: £ =1/2, 1/4, or 1/8 of the fundamesntal blade passage
frequency
fbp = Fundamental blade passage frequency
Cc = Constant

r 14 ’ ’
and F;, P2, and F3 are functions of curves presented in ref. 3. F3
[4
and F3 are optionally revised for general aviation class engines as
shown in Figures 9 and 10.

The inlet discrete, broadband, and combination tone spectra,
and the discharge discrete and broadband spectra are combined on an
energy basis at each polar angle to form the total fan and axial
compressor free-field sound pressure levels.

Fan noise module validation studies wez2 made in two steps.
First, comparisons were made betw2en predicted and measured data
from NASA Fan A, Fan B, and Fan QF~-1. The fan module predictions,
with no correction factors applied, were consistently about 34B
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below the predictions reported in ref. 3. The NASA-supplied list-
ing and Garrett codes were carefully compared, and no differences
were found. The second step of the validation consisted of a com-
parison between predicted and measured engine data for several
general aviaticn class torbofan engines, including the Garrett
TFE731, ATF3, and QCGAT, and the Pratt & Whitney JT1SD. Engine
acoustic test data was utilized because acoustic test data for
isolated fan components was not available. Similarly, engine test
data was used to evaluate the remaining engine component noise
prediction procedures found in succeeding sections of this report.
The prediction method of ref. 3 was found to consistently over-
predict the measured noise levels of the smaller, general aviation
class fans. The most pronounced differences between measured and
predictad levels occur in the fan inlet quadrant at takeoff static
conditions where combination tones are major contributor to the
total fan inlet noise level.

Significent differences in discrete tone levels were also
found to exist at small inliet angles and at angles of 100 degrees
and 110 degrees for some engines at takeoff static thrust. Typical
examples of the initial prediction comparisons on a total engine
noise basis are shown in Figure 11. The fan noise contribution
dominates the higher frequency range of the data. Therefore, com-
parative evaluations of fan noise predictions should be restricted
to frequencies above 1000 Hz.

This analysis led to a revision of the fan directivity
indices for the predicted discrete and combination tone levels.
Comparisons between the original and revised directivity correc-
tions are presented in Figures 7 through 9.

The overprediction of combination tone levels of all avail-
able data at all inlet angles led to a revision of the procedure
that predicts the peak combination tone levels based on fan blade
tip relative Mach number. A comparison of the revised and original
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procedures for combination tones is shown in Figure 10. The
revised combination tone procedure was developed by correlating the
tone levels and rotor relative tip Mach numbers of the test data. A
best fit was applied to the correlated data while maintaining the
parameters and pnilosophy of the original procedure. As a result,
combinztion tones at the takeoff static thrust condition are
slightly overpredicted for QCGAT, TFE731 and ATF3 engines and some-
what underpredicted for the JT15D engine. Although the combination
tone characteristics and relative levels vary with engine models,
the revised procedure improved the combination tone predictions for
most available test data.

The resulting revised fan noise prediction procedure has
improved the accuracy of fan noise predictions for general aviation
class turbofan engines when compared with the available test data.
Because each engine model in this class exhibits unique engine
noise characteristics, the revised procedure was designed to pro-
vide the best overall prediction for all engines for which test
data was available. It does not necessarily predict the true noise
spectra of any individual fan within the data base. Figure 12 pre-
sents typical comparisons of the revised procedure with measured
static engine test data.

The directivity corrections for predicted discrete tone
levels were not changed at angles beyond 110 degrees, as shown in
Figure 8. Thus, there are no significant differences between the
original and revised prediction procedures at these angles, unless
the combination tone levels are high enough to make a meaningful
contribution to the overall predicted engine spectra. This can be
demonstrated by evaluating the original and revised predicted
spectra at 120 degrees, Figures 11 and 12, (b), (d), and (f). The
original procedure predicted high combination tone levels for the
IT15D, Figure 11(d). The revised procedure eliminated the effect
of the combination tones, Figure 12(d), and improved the prediction
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when compared with the measured spectrum. On the other hand, com-
bination tones do not contribute significantly to the original pre-
dicted spectrum at 120 degrees for the TFE731 and the QCGAT
engines, Figures 11(b) and (f). Thus, the revised procedivre pre-
dicts essentially the same spectra at 120 degrees, Figures 12(b)
and (f), as does the original procedure.

Differences in the discrete tone levels between test data
and the revised prediction procedure still exist; however, in the
majority of cases, they have been improved when compared with the
original procedure of ref. 3. Discrete tone revisions were limited
to adajus.ments in the directivity correction curves. A more
detailed analysis of the discrete tone characteristics, including
the parameters that contribute to the peak fundamental tone level
and the relative rolloff of its harmonics, should provide further
improvements to the fan prediction procedure. Similarly, further
improvements in the combination tone model could be achieved
through additional analysis and an expanded data base.

Program NOISE provides the user with the options of invok-
ing either the revised (default) or original procedures for dis-
crete and combination tone level predictions. Because the original
and revised procedures have been correlated only with single-stage
fan data, caution should be used when making two-stage fan predic-
tions. No provision has been made for blade row attenuation
between stages.
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3.4.3 Centrifugal Compressor Noise Module (CENTRF)

The centrifugal compressor is used extensively in small gas
turbine engines, primarily for general aviation turboprops, tur! -
fans, and auxiliary power units (APU). For turbofans, the centri-
fugal compressor is used in the engine core, and the high-frequency
noise generated by the high-speed compressor is significantly
attenuated as it propagates upstream through the fan. For turbo-
props, the centrifugal compressor noise levels tend to be signifi-
cantly below the propeller noise levels at takeoff and level fly-
over conditions. At apnroach condition, the centrifugal compressor
can make a measurable contribution to the total flyover noise
levels. In the CENTRF module, centrifugal compressor noise levels
are calculated in accordance with the methodology described sche-
matically in Figure 13.

The semi-empirical prediction procedure is based on a series
of Garrett acoustic tests performed on turboprop and APU compressor
rigs and engines. Linear regression analyses of compressor rig
test data was used to correlate normalized overall sound power
level, Lw, with impeller tip incidence angle. The results, as
independently derived for an APU compressor in Figure 14, agree
well with the axial fan broadband results of Ginder and Newby (ref.
5).

In order to facilitate noise predictions without requiring the
knowledge of impeller incidence angle, a revised correlation based
on the deviation from design flow angle was developed. The devi-
ation from design flow angle is calculated in the program based on
the user-supplied design point values for mass flow and rpm. The
normalized overall sound power level correlates well with deviation
flow angle as shown in Figure 15. Fach individual turboprop com-
pressor correlates with the deviation from design incidence angle,
and the combined data yields a correlation coefficient of 0.874.
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The basis for the centrifugal compressor noise module is the
calculation of overall sound power level from the equation below:

LW = 138.68 + 10 loglo (ml) + 20 1oglO(AT/T) + 0.808 (8-80)
where

13

L, = overall sound power level, dB re 10 ~° watts

compressor masas flow, 1lb/sec

e
[
[}

AT/T compressor total temperature rise ratio, °R/°R

6-6D deviation from design flow angle, degrees
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The overall sound pressure level is determined for each
angle from the engine inlet centerline by applving a directivity
correction, DI, as follows:

Lp., (8) = Ly + DI(6) -20 log)y (R) -10.5

where
L = overall sound pressure luvel, 4B

DI = directivity correction factor
R = far-field distance from engine to observer, ft.
6 = angle from inlet centerline, degrees

The directivity correction is obtained from analysis of various

engine data as shown in Figure 1. The true centrifugal con-
pressor directivity is difficult to determ.. from most available
+§ -
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Fignre 16. Centrifugal Compressor Directivity.
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far-field ground static turboprop data because the propeller noise
contributions become significant. The AFAPL data (ref. 6) does
not contain propeller noise; however, the compressor noise radi-
ited near the inlet axis was shielded by the dynamometer used in
the test Additional centrifugal compressor directivity data was
obtained from APU inlet far-field tests where the inlet noise is
directed through a straight duct. Note the APU directivity data
agrees guite well with Heidmann's result (ref. 3) for fan inlet
broadband noise. The final directivity model selected, shown in
Figure 16, agrees with Heidmann's curve up to 60 degrees, then
decreases more rapidly to better represent the measured data.

The sound pressvre level spectra are determined by applying
a spectral shape correction, SI, for each frequency. The spectral
shape is expressed in terms of the compressor blade passage fre-
quency, fbp' given by

f

bp B x RPMC/60

where

fbp = compre3sor blade passage frequency, Hz

(e
n

number of .ompressor blades
RPMC = compressor physical speed, RPM

The spectral shape is applied for each 1l/3-octave band fre-

quency as follows:

Lp (0,£) = LP (9)-SI(£f)-0.001 R x ATM - CAECDB

oa
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where:
Lp = sound pressure level, dB

SI(f) = frequency correction array, dB

ATM = atmospheric absorption correction, dB per 304.8
meters (1000 ft)

CAECDB

Doppler dynamic amplification factor

m
1}

frequency, Hz

The Doppler dynamic amplification factor is given by

CAECDB = CAEC log [1. - M, x cos (0)]
where
CAEC = amplification constant, generally = 40.0
Mo = aircraft flight Mach number

The spectral shape is determined from analysis of turboprop
compressor rig and static engine data, as typically shown in Fig-
ure 17. The spectral shape of the static engine data contains
largz contributions from propeller higher harmonics and broadband
noise due to inflow turbulence. The identical compressor operating
in .me rig exhibits a much more pronounced blade passage frequency
peak. Tae selected spectral shape fits the engine data at high
frequencies and gradually tails off at the lower frequencies to be
more representative of the compressor rig data. Initial attempts
to separate the discrete and broadband noise contributions were
unsuccessful due to the complex variation of spectral shape over
the compressor operating range. The compressor noise spectra
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exhibits two distinct shapes that relate to cutoff of the rotor-

only fizld of the impeller. Below cutoff, the blade passage fre-

quency generally is not dominant in the spectrum. Above cutoff,

the compressor blade passage frequency is highly dominant as evi-

denced by the cut-on spectra shown in Figure 17. A single-shaft

turboprop engine generally will operate with the compressor blade
passage tone cut-on for the FAR 36 aporoach, takeoff, and sideline
flight conditions; hence,

the prediction procedure considers only
cut-on spectral shapes.

The centrifugal compressor noise module was substantiated by
comparing predicted and measured turboprop static noise data.

A
typical comparison is shown in Figure 18.

In order to determine
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the actual centrifugal compressor noise contributions to the total
engine data, propeller noise was estimated using an in-house
detailed propeller prediction program. The propeller noise contri-
bution dominates at frequencies up to 800 Hz. The predicted com-
pressor noise agrees well at the blade passage frequency, and the
spectral shape of the compressor noise agrees satisfactorily with
the measured data.

The centrifugal compressor prediction model is based on engine
configurations where no line-of-sight blockage exists between the
compressor and the far-field. Thus, caution should be used when
making centrifugal compressor noise prediction for turbofan or tur-
boprop applications where the compressor is located downstream of
either a fan or axial compressor stage or a tortuous inlet flow
path. No provision has been made for upstream blade row attenua-
tion or propagation through curved ducts. It is recommended that
centrifugal compressor noise calculations be omitted for these

cases.
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3.4.4 Combustor Noise Module (COMB)

The following prediction procedure uses equation (9) from ref.
7, to predict combustion noise. Combustor steady-state parameters
are used to calculate combustion noise for existing conventionally
designed gas turbine engines according to the methodology outlined
in Pigure 19,

The procedure begins with the computation of overall sound

power level, L., dB re 10713 watts. The equation is given as

P3 To 2
(o]

w

The peak frequency is then calculated, based on engine type.
Turbofan peak frequency is computed from the following equation:

P
£ = 740 | [1 3 [518.7
peak \/53‘ 3116. T4

with limits of 355 Hz and 1000 Hz. If the computed values are out-~

side the frequency limits, the peak frequency is set to 400 Hz.
Turboshaft engine core noise peak frequency is not computed, but
set to 400 Hz. The spectrum is computed from a normalized spectrum
shape derived from ref. 8 and shown in Pigure 20.

The spectrum shape factor is applied to the overall sound
pressure level at each 10-degree angle for the specified input
distance. The computed overall sound pressure level includes
dynamic amplification. The 1/3-octave sound pressure level spectra
is given by

Lp(6,£,R) = Lw -20 log (R/3.28) + DI(6) + FSNXf

~CAEC log10 (1-Mo cos 6)

41



OF POOR QUALITY COMBUSTOR NOGISE
|
SEMA-ENPIRICAL EQUA
INUT: PF3, T3, Te Wy
I
SOURCE
SVERALL SOUND POWER LEVEL
1
EMPIRICAL BIRECTIVITY
TABLE
| .
SOURCE
OVERALL SSUND PRESSURE LEVEL
il
EMPIRICAL SPECTRAL
SHAPE TABLE
|
COMBUSTOR SOURCE SPECTRA
Figure 19. Core Noise Prediction Methodology.
. -y
10
‘a-
s
- 304
3
e
2
ad
48
70~
‘. L Y . ]
10 w! 1t w
RATIO OF FR:QUENCY TD PEAK FREQUENCY, tp
Figure 20.

Normalized Combustion Noise Frequency
Spectrum.




ORIGINAL F..o. '~
where OF POOR QUALITY

FSNX, = (f/fpeak), spectrum shape factor, Figure 20

DI(9) = (LP'LW)G’ directivity, Figure 21

CAEC

Dynamic amplification, user defined, default
value = 20.0

The directivity functions used in tais program are shown in
Figure 21 as a function of engine type. Turbofan directivity was
taken from ref. 7, Figure 13. Turboshaft directivity uses the
values of ref. 7 for angles of 10 degrees through 130 degrees.
Beyond 130 degrees, tne directivity from ref. 8 is used and refor-
nated to be compatible with the ref. 7 directivity definition, (Lp-

LW)
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Figure 21. Combustion Noise Directivity.
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The prediction procedure is successful in correlating combus-
tion noise over a significant size range of engines. Figures 22
an@ 23 compare predictions with static JT15D measured l/3-octave
sound pressure level data that has jet and turbine predicted levels
subtracted from it so that only high frequency compressor and low
frequency combustor sound levels remain. This component removal
procedure gives visibility to the reievant low frequency segment of
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Figure 22, JT15D Combustion Noise Comparison, 50 Degrees
Approach Power Predicted Jet and Turbine Noise
Removed from Data.
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Figure 23. JT15D Combustion Noise Comparison, 120 Degrees
Approach Power Predicted Jet and Turbine Noise
Removed from Data.
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the measured data, showing that the peak 1/3-octave level predic-
tion does compare favorably. Reasonable agreement in spectrum
shape is obtained in the forward quadrant. In the aft quandrant,
excess core noise below 200 Hz is unaccounted for in the

prediction.

Figures 24 and 25 show that good agreement was obtained when
comparing static TPE331 turboprop data with the prediction model.
The data is dominated by combustor and compressor noise. Jet
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Figure 24. TPE331 Combustion Noise Comparison, 60 Degrees.
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Figure 25. TPE331 Combustion Noise Comparison, 120 Degrees.
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noise is not significant because of the low discharge velocity, and
the turbine noise is insignificant because the blade passage fre-
quencies occur above 20 kHz. Good agreement is also obtained
between predictions and measured small APU core noise. Figures 26
and 27 compare predictions with the GTCP36 series APU (140 equiv-
alent SHP output) at the peak radiation angle, 120 degrees, and at
150 degrees. This data is composed only of high frequency radial
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Figure 26. GTCP36 Series Combustion Noise Comparison,
120 Degrees.
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Figure 27. GTCP36 Series Combustion Noise Comparison,
150 Degrees.
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turbine and low frequency combustor exhaust noise. Inlet compres-
sor noise was isolatec during the test. The peak frequency level
is slightly overpredicted, but the spcetrum shape is satisfactory,
neglecting the tailpipe resonances below 500 Hz.

The combustor prediction procedure deveicped from the methods
of refs. 6, 7 and 8 was found to correlate the full range of gen-
eral aviation turbine engines more consistently than the indi-
vidual methods. The parametric expression of ref. 8 provided the
best correlation of turbofan and turboprop combustor noise sound
power level, but failed to correlate APU data, whereas ref. 7 did
provide a reasonable correlation. The poor correlation of the APU
data by ref. 8 may be related to the turbine transmission loss
expression, as this expression apparently underpredicts the com-
bustion noise .ransmission loss through the turbine. Further work
is required in correlation of small engine turbine transmission
loss, and particularly radial turbine transmission loss.

3.4.5 Jet Noise Module (JET81)

The jet noise module is based on the prediction procedures
developed at NASA-LeRC by J. Stone, refs., 2 and 9. It has the
capability to predict accurately the static or in-flight noise
levels generated by a jet exhausting from either a coaxial or
single-jet nozzle normaliy used on general aviation turbofan or
turbojet engines.

JET81 was created from a computer code provided by NASA-LeRC,
and no significant modifications were made to the code. The meth-
odology for the jet noise prediction procedure is shown schemati-
cally in Figure 28,
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Figure 28. Jet Moise Prediction Methodology.

The jet module was verified for single and coaxial jet data
contained in the above references. Total agreement was found
between the JET81 code and the published results. Further valida-
tion studies were ~erformed comparing predicted jet noise levels
with data from NASA JT15D test data and from Garrett QCGAT, TPE331,
and APU test data. The QCGAT .ngine is representative of general
aviation turbofans with coaxial nozzles. Engine measurements and
predictions are presented at takeoff power where the jet ncise is
assumed to dominate over the combustor noise at low frequencies.
At the higher frequencies, deviations from the predicted jet noise
are due to noise contributions of other engine components. (A typ-
ical comparison between predicted and measured jet noise spectra at
140 degrees from the inlet axis is shown in Figure 29.) The jet
noise directivity at 250 Hz, the predicted peak frequency, is pre-
sented in Figure 30. Good overall agreement between predicted and
measured coaxial jet noise is observed,
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The TPE331l engine is representative of gencural aviation tur-
voprops with single-jet exhausts. Excellent 2igreement between
predicted and measured jet noise spectra at 160 degrees from the
inlet axis was obtained as shown in Figure 31, The directivity of
the 250-Hz peak frequency jet noise is presented in Figure 32,
Good agreement is observed between predicted and measured direc-
tivity indices.
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Figure 31. TPE331 Jet Noise Comparison, 100-Percent rgm,

Full Power, 160 Degrees from Inlet Axis.
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Figure 32, Directivity Index at 250~Hz Octave Band
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The jet noise prediction module provides good agreement with
measured JT15D turbofarn jet noise levels at takeoff condition as
shown by Figures 33 through 35. Bxcellent agreement exists between
predicted and measured jet noise levels at all angles up to 140
degrees. Typical comparisons for the 90-degree and 130- degree
cases are shown in Figures 33 wnd 34. At 150 degrees, the predicted
jet noise levels are slightly below the measured levels, with the
peak frequency of the jet noise shifted two 1i/3-octave bands, as
shown in Pigure 35.

In summary, the jet noise prediction procedures based on
refs. 2 and 9 provide good agreeme.t with measured jet noise
levels for all engines in the available general aviation data
base.
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Figure 33. JT15D Jet Noise Comparison at Takecff Condition
at 90 Degrees froa Inlet Axis
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Figure 34. JT15D Jet Noise Comparison, at Takeoff Condition,
at 130 Degrees from Inlet Axis.
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3.4.6 Turbine Noise Module (TURBIN)

The axial and radial turbine noise prediction methodology is
baced on the General Electric "Preliminary Prediction Procedure® of
(ref. 10) and by their unpublished submittal to the SAE A-21 Com-
mittee, (ref. 1ll). The Preliminary Method is based on turbine
parameters readily available during preliminary design and predicts
total turbine noise, rather than synthesizing the total signature
from individual turbine stage predictions. No distinction is made
in prediction methodology between axial and radial turbines. The
turbine cycle parameters used to correlate axial turbine noise are
sufficient to correlate radial turbine noise. 7The primary differ-
ences in the noise prediction calculations for the two types of
turbines are the empirical constants used in the prediction equa-
tion and the empirical directivity and frequency spectrum tables of
ref. 10. Figure 36 outlines the methodology used for turbine noise
prediction.

The turbine procedure is based on the peak overall sound pres-
sure level, occurring at 110 degrees from the inlet centerline.
The peak overall sound pressure level for axial turbines 1s given
by

L = 40 log (AT/T) -20 log {(V_) + 10 log (A) + 164.

|4 10 t
Peak

where
AT/T = 1 - (l/PR)(K—l)/K, turbine normalized ideal work
extraction

PR = Turbine total to static pressure ratio
vt = Blade tip speed of last stage, ft/sec

A= Actual turbine nozzle exit area, ft2
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Figure 36. Turbine Noise F-ediction Methodology.

The above equation predicts the peak overall sound level at
70.4 meters (231 ft) and contains standard day atmospheric absorp-
tion, extra ground attenuation, and ground reflection reinforcement
of about 1.5 dB at high freguencies.

The corresponding radial turbine peak overall sound level
relationship is given by

L = 8.75 log (a&T/T) - 20 log (V

p + 10 log (A)
Peak

)
+ 167.5

for a source-receiver distance of 7.6 meters (25 ft). It contaiins
only FAA standard day atmospheric absorption.
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The axial turbine peak tone level at the turbine blade passage
frequency is computed from

L, = 40 log (AT/T) - 20 log (V,) + 10 log (A)
tone

+ 165-CORR
where

CORR = FAA standard day atmospheric correction + extra ground
attenuation at 70.4 meters (231 ft), dB.

The axial turbine peak overall and peak tone levels both con-
tain atmospheric absorption and extra ground attenuation at 70.4
meters (231 ft).

The radial turbine peak tone level at 7.6 meters (25 ft) is
given by

LP = 20 log (AT/T) -20 log (Vt) + 10 log(a)
tone + 165

The overall sound level and peak tone level at each angle are
determined, using the directivity corrections (DI) illustrated in
FPigures 37 and 38, by the expressions

L {(¢) =L - DI(9)
Poa PPeak

L () = L

o - DI(0)

tone Ptone

The directivity table of ref. 10 was revised, redefining the
overall and tone sound pressure level corrections and eliminating
the distinction between approach and takeoff conditions. The
resulting directivity corrections peak at 110 degrees, have a much
sharper drop-off on either side of the peak angle and are used for

both approach and takeoff conditions.
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Figure 37. Axial Turbine Overall And Peak Tone
Level Directivity Corrections.

As shown in Figure 38, no distinction is made between radial
turbine overall and tone directivity corrections. The one set cf
corrections is used for both approach and takeoff conditions.

The overall broadband sound level determined by subtracting
the fundamental blade passage tone from the overall sound level at
each angle is given by

(L, /10) (L /10)
L P - 10 Ptone ]

Pgp,0a = 10 log [10 oa

The broadband frequency spectrum, Lp o+ is obtained from
empirical tables, illustrated in Figures 39 g%d 40. The peak fre-
quency of radial turbine broadband noise, 5000 Hz, is independent
of speed, number of blades, and turbine diameter when correlated
with available Garrett radial turbine data. The spectrum roll-off
has been observed to change with engines, but no simple parameters
have been determined which correlate this change in rolloff.

56



RIGINAL
OF POOR QUAL
°
5
]
g -1
2
RS
:
&
4‘-
-» L \J v X B 1 1

+~
[ . L " | 10 120 "w 18
ANGLE FROM INLET, DEGREES
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Figure 40. Radial Turbine Broadband Spectrum.

The overall sourd level spectrum is obtained for each fre-
quency and angle as the sum of the tone and broadband levels, given

by
(Lp _/10) (Lp /10)
Lp = 10 log (10 BB + 10 “tone

The spectrum is then adjusted to the input distance by comput-
ing and adding the necessary corrections for spherical spreading
and atmospheric absorption. For axial turbines, the extra ground
attenuation at 70.4 meters (231 ft), 1.85 dB, is retained because
it compensates for the high frequency ground reflection reinforce-
ment of approximately 1.5 dB.

Verification of the axial turbine methodology was conducted
primarily on turbofan engines. The peak tone frequency on avail-
able general aviation turboshaft and APU data is above the highest
frequency of interest, 20,000 Hz. Figures 41 and 42 compare QCGAT
measured total engine sound level data and turbine sound level
predictions at approach and takeoff power settings for a 110 degree
radiation angle. Combustion, jet, and compressor component levels
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Figure 41. QCGAT Hardwall Coannular, Approach
Power, 110 Degrees.
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Figure 42, OQCGAT Hardwall Coannular, Takeoff
Power, 110 Degrees.

were not removed from the data. The peak tone level is underpre-
dicted by 2 dB at approach, bw+t is in excellent agreement at
takeoff. Similar comparisons with JT15D measured data are shown in
Figures 43 and 44, but results are difficult to interpret because
the measured sound spectrum is dominated by the fan fundamental and
second harmonic at the radiation angle of maximum turbine tone

sound level.
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Figure 43. JT15D Approach Power, 110 Degrees.
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Figure 44, JT1S5D Takeoff Power, 110 Degrees.

The radial turbine noise prediction methodology was validated
with measured data acquired on the GTCP36 series and GTCP85 series
APU models. The 36 series APU models use a reverse annular com-
bustor rather than a can combustor used on the 85 series models and
have a 20-percent Smaller turbine wheel diameter than the 85
models. The broadband spectrum shape, derived from the GTCP36
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series APU, shows good agreement in Figures 45 and 46. Figures 47
and 48 compare predictions with GTCP85 series APU data. Blade tone
and broadband sound levels correlate very v211 but the predicted
broadband spectrum shape is too broad.

In summary, predicted axial turbine peak tone levels agree
with measured data to within 2 dB. This agrecement was achieved by
defining a new overall directivity pattern to obtain overall and
peak tone sound level directivity corrections. Radial turbine
sound level correlation was achieved using the same engine-cycle
parameters required by the axial turbine prediction methodology.
Good correlation of radial turbine peak tone level and peak broad-
band level was obtained, but the broadband spectrum shape showed a
variation with engine model not accounted for in the prediction

procedure,
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Figure 45. GTCP36 Series Radial Turbine, 120 Degrees.
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Figure 46. GTCP36 Series APU Radial Turbine, 150 Degrees.
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Figure 47. GTCP85 Series APU Radial Turbine, 120 Degrees.
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Subroutine FFPROP calculates far-field noise for propeller
aircraft, based on the graphical procedure described in SAE Aero-
space Information Report AIR 1407, ref. 12, and modified to gen-
erate a frequency spectrum using the procedure of ref. 13. A cor-
rection for swept blades i1s included from ref. 14. A vortex noise
routine, based on ref. 15, is also included.

Overall sound pressure level is determined in the main sub-
routine. The directivity index, relative harmonic levels, far-
field swept blade correction, and vortex noise are caiculated in
separate subroutines. Program flow is shown in Figure 49.

PROPELLER NOISE

|

INPUT PROP DATA
SHP, DIAP, NBP, RPMIP,
DIST, VEL, TAMB

|

CALCULATE

~SWEPT BLADE CORHECTION

-TIP SPEEDS AND MACH NUMBERS
~PARTIAL LEVELS FL1, FL2, FL3

]

CALCULATE DIRECTIVITY INDEX |

CALCULATE DYNAMIC AMPLIFICATION FACTOR

|

CALCULATE PROPELLER HARMONIC LEVELS

|

CALCULATE VORTEX NOISE

+0AD PROP HARMORNICS IN BANDS

SOURCE SPECTRA

Figure 49. Propeller Noise Prediction Methodology.
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Figures 1, 2, and 3 in Appendix B, taken from the graphical
dure of ref. 12, were converted into the following equations:

FL1 = 16 log (SHP) + 38 MR + 16
FL2 = -20 log NBP? ° DIAP + 33
FL3 = -20 log (R) + 54

FL1, FL2, and FL3 are far-field partial levels, 4B

SHP is the shaft power per engine

MR is the propeller rotational tip Mach number

NBP is the number of blades

DIAP is the propeller diameter, ft.

R is the distance between the propeller and observe., ft.

The overall sound pressure level is the sum of the three
al levels corrected for directivity and swept blades.

The directivity index, swept blade correction, :ielatire har-
levels, and blade vortex noise are calculated in smaller sub-
nes described below.

o SUBROUTINE DI - This subroutine calculates the directi-
vity index of propeller noise Lased on Figure 4, Appen-

dix B (ref. 12). The routine consists of a cubic spline
fit through the directivity index curve. The cubic con-
stants are in data statements in the subroutine.

o SUBROUTINE FFHAR -~ This subroutine calculates the rela-
tive harmonic levels for the first 20 harmonics and is
based on the graphical technique presented on Figure 5,
Appendix B (ref. 13). The routine consists of arrays
that represent curves from the reference figqure. Corre~




lations of calculations and measurements indicated that
an assumption of harmonic levels for S bladed propellers
resulted in better predictions for all 2-, 3-, and 4-bladed
propellers.

o FUNCTION FFSWP - This function subroutine calculates a
correction to far-field noise for swept blades and is
based on Figure 6, Appendix B (ref. 14). The routine
consists of piecewise cubic fits of the curves of the

reference figure, and the cubic constants are listed in
data statements in the routine,

o SUBROUTINE BANDS - This subroutine calculates propeller
vortex noise in 1/3-octave bands and also adds the prop-
eller harmonics to the appropriate bands. The vortex
(broadband) noise is based on the method of ref. 15. The
dynamic amplification factor (CAEP} for the propeller

harmonics is defaulted to 40. in the input subroutine;
hawever, the propeller vortex noise dynamic amplifi-
ca.ion factor is always set at 10.

Verification of the propeller methodology was conducted using
Twin Otter measured data from ref. 22. Comparisons of predicted
and measured propeller noise svectra are shown in Figures 50 and
5i. The measured data shown was acquired -Juring level flight using
two wingtip microphones, one motinted on a wingtip boom in the propel-
ler plane, and one mounted on the trailing edge of the wingtip. The
predicted spectra were corrected to these microphcne locations.
The figures show good agreement between measured and predicted
levels. TiLe difference between measurement and prediction for the
aft wingtip microphone (Fic»-e 51) at high frequencies is thought

to ve due to wing shieldirg

65



ORIGINAL PAGE 1S

OF PCOR QUALITY
= PREDICTED
28 -1 H O MEASURED
g 10
= o
g D o O
100
2 - A
3
§ o o©o o
% o (o] %o
]
8 T — 1 T v T ] Bl v
&8 15 2% 1000 2000 4000 ooe
ONE-THIRD OCTAVE SAND CERTER FREQUENCY, HZ
Pigure 50. Comparison of Predicted and Measured Propeller
Noise Spectra, 90 Degrees from Propeller Axis.
= PREDICTED
C MEASURED
120
e
Z 10
&
=
2 o
g 190 Oo
3 ° 0
o
[ ] L] 7 1 4 v v v T L
§3 125 258 500 1000 2098 4000
ONE-THIRD OCTAVE BAND CENTER FREQUENCY, HZ
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The CABIN module calculates aircraft cabin noise for multi-
engine propeller or jet aircraft. The routine calculates both pro-
peller and boundary layer noise. The basis for the program is a
graphical procedure developed for NASA-Lewis by Hamilton-Standard
and described in ref. 14. Each of the 12 graphs in this procedure
was converted into equation form or was approximated by linear or
cubic eguations using curve fitting techniques. Figure 52 shows
the normal program flow of the CABIN wmodule.

Cabin normally calculates propeller and boundary layer noise
separately and then totals the two. If it is used for nonpropeller
aircraft, cthe default propeller data will be calculated, but only
the boundary layer noise should be considered. Engine noise is not
included, so aft cabin boundary layer noise calculations wmay be
lower than measured levels.
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Figure 52. Cabin Noise Prediction Methodology.
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CABIN includes equations for the first two graphs of ref. is.
The first equation represents a partial near field level based on
horsepower and propeller diameter (from Figure 7, Apoendix B), and
is given by:

NL1 = 135 + 15 log (SHP) - 40.336 log (DIAP)

where SHP {2 the shaft horsepower absorbed by the propeller and
DIAP is the diameter of the propeller. The second graph in the
reference procedure is a correction for radial distance fram the
propeliler tip and reference tip Mach number (from Figure 8, Appen-
dix B). The equation for this graph is

NL2 = 12 - [14 + 40 (1-Mp)] (1 + 109.1_%5};1)

where

Y/D is the dimensionless radial tip-fuselage clearance (Y) normal-
ized by D, the propeller diameter, and MT is a reference tip Mach
number defined as foliows:

MT = rotational t:p Mach number, Mp. for Mpy <0.85

(Mpy;=0.85)
Mr =Mt oo M) 0-85 Mgy 0.9

My

helical tig Mach number, MTH' for MTH >~0.9

Other calculations for CABIN are described in the individual
smaller subroutines described below.

o SUBROUTINE RELHAR - This subroutine calculates the rela-
tive levels of the first ten propeller harmonics, as a

function of helical tip Mach number. The routine is
based on the data in Figure 9, Appendix B (ref. 14).
Figure 53 shows a computer-generated eguivalent of part
of Figure 27 of ref. 14 which was calcnlated by RELHAR to
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Pigure 53. Near-Field Harmonic Distribution of
2-Bladed Propeller.

test the subroutine. The constants for a cubic equation
for each curve in the referenced@ figure were calculated
and stored in data statements in RELHAR. RELHAR also
normelizes the relative harmonic level. The procedure is
based on data for 2, 3, 4, 6, or 8 bladed propellers.
Five bladed propellers are treated as four, seven bladed
propellers are treated as six, and more than eight are
treated as eight blaaed proupellers.

SUBROUTINE AXIAL - This subroutine calculates the axial-
correction for variations in propeller noise in the fore
and aft direction from the propeller disk. The routine
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is based on Figure 10, Appendix B (ref. 14). Cubic
equations were piecewise fit to the four curves in that
figure.

Linear interpolation is performed in the subroutine for
values between the curves. In order to extrapolate
beyond the values in the above mentioned figure, an equa-
tion was assumed which was of the form

2
= - + _X/D
XC 20 log |1 ( tant

By choosing the correct constant in this equation, the
slope and absolute value of the endpoint of each curve in
the referenced figure were matched. The four curves in
the referenced figure are generated by functions ONE,
TWO, THREE, and FOUR where the data statements with the
cubic constants are located.

SUBROUTINE PRCOR - This routine calculates a correction
factor for cabin pressurization that is based on Fig-

ure 11, Appendix B (ref. 14). Linear equations were
piecewise fit to the six curves in that figure, which are
calculated by functions CRVA, CRVB, CRVC, CRVD, CRVE, and
CRVF. Linear interpolation is performed in PRCOR for
values between the six curves.

SUBROUTINE TL - This subroutine calculates the ctransmis-
sion loss of the fuselage and is based on Figure 12,

Appendix B (ref. 14). The transmission loss, in dB, is a
function of frequency and is represented mathematically
as follows:

TL = 33 0 <f <400
TL = 33 + (17/560) (£-400) 400 < £ < 960
TL = 50 960 < f



SUBROUTINE BLSPL - This routine calculates the boundary
layer noise on the exterior of the fuselage and is based
on Figures 13, 14, 15, and 16, Appendix B ({ref. 14).
Figure 13, Appendix B, determines the overall! boundary

layer noise as a function of altitude and flight speed.
The equation derived from the data in PFigure 13,
Appendix B, is as follows:

L, =40 log V - 0.23 ALT - (ggr

Poa

+ 33.9

where V is aircraft velocity in knots and ALT is altitude
in thousands of feet.

Figures 14, 15, and 16, Appendix B, are used to determine
the 1/3-octave spectra of the boundary layer noise rela-
tive to the overall level. Figure 14, Appendix B, deter-
mines a reference frequency which is used to predict the
peak level frequency. The following equation closely
approximates the dara in the figure:

fref = 22.0 V1.215/d0.79
where V is velocity in feet per second and d is the dis-
tance aft of the airplane nose in feet. Figure 15,
Appendix B, gives a reference frequency multiplier to
determine the peak frequency as a function of altitude.
Piecewise linear equations were fit to the curve of that
figure.

Figure 16, Appendix B, is a normalized spectrum shape
centered on the frequency of maximum noise level des-
cribed above. The spectrum shape is loaded into ar array
through data statements, and calculations are made for
that part of the spectrum where the relationship is
linear.
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The subroutine determines which 1/3-octave band the
center frequency falls within, and adjusts the spectrum
shape frequencywise so that the maximum level is in that
band. The 20-Hz to 20,000-Hz spectrum is then normalized
and added to the overall level.

o FUNCTION AWATE - This function returns the appropriate A-
weighting for arbitrary discrete tones from 10 Hz to
20,000 Hz, This function is used to calculate the A-
weighted sound level for propeller noise. (A-weighting

is a continuous smooth function of frequency, and putting
the propeller tones in appropriate l/3-octave bands and
weighting the bands creates some error.)

AWATE is based on a cubic spline fit through the A-weighting
constants, and the resulting cubic constants are stored in data
statements in the function subroutine.

o FUNCTION SWEEP - This function calculates the correctio:.
factor for swept blades and is based on Figure 17, Appen-

dix B, (ref. 14). Cubic equations were fit to the data
in this figure and the resulting constants are stored in
data statements in the function subroutine.

o FUNCTION CABALT - This function returns an altitude cor-
rection to cabin noise calculations based on Figure 18,

Appendix B, (ref. 14)., Linear equations were piecewise
fit to the monotonic function in the referenced figure.

The output for CABIN is written in a long and short format.
The short format is only 20 lines long and lists only the inputs and
propeller noise. It was designed for interactive terminal use, and
has been removed through comment statements in the NOISE program.
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The long form includes input, boundary layer noise, calculated
constants, and predicted noise levels.

The CABIN module procedure was verified with measured cabin
noise data from twin-engine reciprocating and turboprop-powered
executive aircraft, Good agreement was obtained, as shown in
Sample Test Case 5 of Appendix A,

3.5 Aircraft Plyover Noise Level Predictions

3.5.1 PFlyover Control Module (FLYCON)

Subroutine FLYCON is the control module for the scution of
all flyover procedures. It calls the primary flyover module (sub-
routine FLYOVR) and the output module (subroutine PRINT).

The sideline condition requires special consideration. An
iteration procedure is performed on sideline noise levels because
the exact sideline observer location at which the maximum Lepn
occurs is not known beforehand. Therefore, an efficient iteration
search, using the golden section method (ref. 20), is used to

determine the maximum sideiine L Default observer range loca-

tion boundary values are set at f:g aircraft rotation location and
at the takeoff condition observer range location. The default
value for the sideline range tolerance is set at 30.5 meters (100
ft.). Normally, 12 to 13 iterations are required to converge. The
iteration time can be reduced if the user inputs initial range
boundary values that are significantly closer together. The golden
section method assumes that there is only one maximum LEPN value

between the range boundaries.
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3.5.2 Plyover Noise Prediction Module (FLYOVR)

Subroutine FLYOVR predicts aircraft flyover noise levels for
FAR 36 takeoff, sideline, approact and level flyover certification
conditions. FLYOVR predicts LEPN' LPN' LTPN' LP and LpA levels for
each engine source and for the total aircraft noise in 0.5-second
intervals along the user-specified acoustic flight path.

For each time interval on the flight path, the slant distance
and engine-observer noise radiation angle are computed from direc-
tion cosines through a call to subroutine ORIENT. The previously
calculated static noise spectra for each source are then interpol-
ated at the engine-observer radiation angle to determine the source
spectra radiated toward the observer at the time interval being
analyzed.

Next, the flight noise spectra are adjusted for the following
flight and propagation corrections:

Atmospheric Attenuation - Atmospheric attenuation is calculated in
accordance with SAE ARP 866, ref. 16, for standard-day conditions
of 77°F and 70-percent humidity along the entire flight path
length. Subroutine ATMABS determines the atmospheric absorption at
304.8 meters (1000 ft.) for nonstandard ambient conditions during

the static source prediction process.

Inverse Square Law - The noise reduction due to spherical diver-

gence is calculated by

- 4dB = 20 log propagat1og distance

where R i3 the source-observer distance used for the static predic-
tions.
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Number of Engines - The noise increase for the number of engines is
calculated by

AdB = 10 log (number of engines)
At takeoff and approach conditions for aircraft with more than one
engine, and with the engines out of phase, this correction is

reduced by 0.5 dB per engine.

Wing Shielding Effect - Turbofan and turbojet engine inlet noise

levels are corrected by a call to subroutine WING to simulate the
reduction due to wing shielding. There is no wing shielding pro-
vision for turboprop engine installations. Wing shielding effects
are calculated based on the theory of diffraction around a barrier,
as contained in ref. 17. The wing shielding model used in sub-
routine WING uses the actual engine/wing relational geometry of the
referenced aircraft. The shielding effect on inlet radiated noise
for a fuselage-mounted engine located over-the-wing is calculated
based on the relative position of the aircraft with respect tc FAR
36 measurement stations at each 1/2-second interval along the
flight profile, as shown in Figure 54. Wing shielding corrections
are made only for a fuselage-mounted engine instailation. The
variable LOCENG in NAMELIST &SYS is set to 1 to specify a fuselage-
mounted engine. Wing shielding eff=2cts then are included for this
engine installation if IWING in NAMELIST &FLY is set to 0 (default
option).

The wing shielding procedure used is based on optical-
diffraction (Fresnel) theory, which assumes that only the incident
wavefield that is close to the leading edge or tip of the wing con-
tributes appreciably to the wavefield defracted over the wing. The
wing shielding effect is not restricted to the shadow zone (the
region where the observer cannot see the sound source) but also
affects a small transition region close to the shadow zone by
interfering with the direct wave.
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Figure 54. Wing Shielding Noise Reduction
Computation Model.

The inlet noise reduction (NR) by wing shielding is determined
for each 1/3-octave band freqguency (fi) at each 1/2-second time
increment by

20 log -——Y¥2 "8 _ 450, N> 0

tanhy 27N

NR(f,) 20 109 —¥2TNL__ 4 5.0; -0.2.N<0
- tany 2 7|N|

0- ; N<-0.2

where N, the Fresnel number, is defined as

2 fié

N =+ —
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¢ = free stream speed of sound
fi = frequency for each 1l/3-octave band, hz
6 = difference in source-receiver path Jength between the

direct and diffracted sound fields
5= AB + BC - AC (for leading edge shielding)

or AF + FC - AC  (for wing-tip shielding)

The model used for the calculation is shown in Figure 54. The
user must input 3 engine-wing distances, depicted as AE, EB, and Ef
in Figure 54. WING determines whether the effective barrier is the
wing leading edge or the wing tip. This can, and usually does,
change along the flight profile at the sideline condition.

The sideline microphone is shown in Figure 54 at Position C,
and the engine is located at Point A. Line AE represents the height
of the engine centerline from the wing. Line AB connects the fan
centerline to the edge of the wing. Line AC shows the relative
position of the fan with respect to the microphone. Line EF
represents the distance between the projection of AE on the wing
ané the wing tip.

The maximum noise reduction for wing shielding for any 1/3-
octave band is set at 24.5 dB as a practical limit.

Reflecting Ground Plane - In lieu of adding a constant 3.0 48 at

each 1/3-octave fregnency for each noise source due to the presence
of a reflecting plane, subroutine GNDREF calculates the yground-
reflection correction for each 1/3-octave frequency, based on th:
path-length difference between the direct and reflected acoustic
wave (due to the presence of the reflecting ground plane).
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The method used is based on the -:ithods contained in ref. 18
as modified to ayree with experimental data. The ground-reflection
correction is calculated for each l1/3-octave - '‘quency at each 0.5-
second time interval. The correction is added to the free-field
noise prediction for each noise source.

The correction, AdB, that is added to the free-field level is

found from

= 10 I A 2
AdB = 10 uoclo{ 1+ (Q-Qgq/2)

. sin(0.72571 Ar/A)
+ 2 (Q.Qg;-Qg5/2) 0.72571 Ar/A

. cos (6.32496 Ar/k-—é)}
where
A = the wave lengtl
b = phase of reflection coefficient

Ar = the path-length difference betweer the reflected and
direct wave

Z = the ratio of the path length of t.e¢ reflected wave to the
path-length of the direct wave

Q = the reflection coefficient, computed as a function of «
locally reacting surface impedance model typical of an
acoustically absorbing ground plane.

The quantity QSJ is an energy-scattering coefficient to
account for the incoherence of the numerous turbulent eddies that
generate jet noise in the boundary layer between the jet and the
quiescent surrounding atmosphere. The quantity QSG is an energy-
scattering coefficient for surface roughness or "waviness." This
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parameter becomes important for frequencies where the wave length
is approximately equal to the size of surface icregularities. The
inclusion of Qcq and Qg3 corrections is a user option.

Figure 55 shows the values of QSJ and QSG as a function of fre-
quency that are used in the ground reflection correction calcula-

tion.

Extra-GrounG-Attenuation (EGA) - Extra-ground attenuation, AdB,

for each 1/3-octave freguency at each 0.5 second is calculated in
stbroutine EGAC, taken from a NASA program, ref. 19. The correc-
tion is based cn the distance rfrom the source to the receiver, and
the elevation angie between the source and receiver and the ground
plane. Corrections are set to zero for elevation angles above 45
degrees. The extra-ground-attenuation corrections are subtracted
from the predicted levels for each source at the sideline condition
only.
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Reflection Correction Calculation.



For all time increments along the flight path, the values of

LPN and LTPN for each source and the aircraft total are computed in

subroutines PERNL and TONCOR and retainel. Values of maximum L

Lppys Lp and Lp,
continuously updated throughout the flight path and retained alorg

PN'
for all sources and the minimu~ slant distance are

with their respective time interval indices. The user has the
optior to stop the flight path analysis when the LTPN for the total
noise is 10 @8 lelow the maximum Lopn found.

When the flight path analysis has b.en completed, the total
time history of LPN and LTPN is analyzed for each source to calcu-
late the duration times and corrections associated with the maximum
Lopn-
puted. The calculati:on procedures adhere to the prescribed methods
of FAR 36, Appendix B, except that the Lopn limit of 90 dB in
Paragraph B.36.9.F is implemented as a user option.

The LBPN for each source and the total noise is then com-

3.6 OQutput Module

The output module consists »f two subroutines: PRINT and
PROUT.

Subroutine PRINT is the basic printer output module. It
allows the user to specify one of 3 levels of output detail: sum-
mary, intermediate, and full.

The summary ocutput includes the user-input and de. aulted-input
data and a one-page summary of %‘ne final computed values of LEPN
and maximum Lopns Dpn’ Lp and Lpa tor each source and the total air -
cr>ft.

The intermediate printout in.ludes the summary plus a listing
of the flight profile, 2 summary of noise levels at the minimum
aircraft--obs rv~r slant distance, and spectra of the static noisa
sources.
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The full printout includes the intermediate printout plus a
detailed noise level summary, by source, at every 0.5-second
interval a2long the profile.

The variable that controls the output option is IPOUT in NAME-
L.ST &CONT.

Subroutine PROUT generates a onre-page listing of the static
noise spectra for each source at all angles from frequencies of
20 hz to 20,000 tiz. It also tabulates the overall noise leveis and

the computed power level. PROUT is controlled through the variable
IPOUT.

3.7 Utility Subroutines

o Subroutine SUMSPL

SUMSPL computes the overall Lp and LPA of an input spec-
trum from 20 Hz to 20,000 Hz. An option restricts the
frequency spectrum to a range from 50 Hz to 10,000 Hz.

o Subroutine POWER

POWER computes the spectral and overall Ly from 20 Hz to
20,000 Hz for a free-field (no reflecting planes) input
noise spectra. It is used to compute the sound power
ievels for each static noise source.

o Subroutine GOLD1

GOLD! initiates a one-dimensional golden section search
for the maximum sideline LEPN' Iterations are performed
on the sid~line microphone location until its location
for maximum LEPN is determined within a user-specified
range tolerance, defaulted to 30.3 meters (100 ft).

GOLD! consists of computer code found in ref. 20.
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Subroutines TERP and SERCH

TERP and SERCH are used to linearly interpolate two- and
three-dimensional data arrays. They are NASA routines
taken from ref. 19.

Subroutine PERNL

PERNL calculates the perceived noise level, I"PN' for an
input spectra from 50 Hz to 10,000 Hz. It follows the
calculation procedures o. FAR 36, Appendix B, and is

based on material from ref. '9.

Subroutine TONCOR

TGRCNR computes the tone correct:ion to be applied to the
Lpn of a noise spectra and is based on ref. 19. It
includes an option, IPSEUD, to exclude =2nv tone correc-
tions below 1000 Hz. The tone correction is used to
eliminate any spurious tones due to ground reflections.
It should not be used when a propeller source is
included. TONCOR adheres to the procedures of FAR 36,
Appendix B.

Subroutine FAALIM

FAALIM computes the FAR 36 noise certification effective
perceived noise level limits according to the certifica-
tion condition specified (IFAA), the aircraft maximum
takeoff gross weight (WGMAX), the applicable FAR 36 noise
stage (ISTAG), and the type of aircraft engine (NTYE).

The noise limit value is printed on the summary output so
that the user can compare predicted noise levels with the
applicable FAR 36 certificatiorn limit.



Subroutine UNITS

UNITS converts input data units from the SI system to the
English system prior to performing calculations when the
user specifies SI units for the ISI option. 1In additian,
ONITS converts certain default values to SI units at
program initialization to prevent those values from being
converted :nccrrectly to English units after the input
data has been read.

Subroutir.e PRPCOR

PRPCOR calculates a performance correction to turboprop
level flyover noise levels as required by FAR 36,
Appendix F. Input data that must be supplied to PRPCOR
includes the distance from brake release to clear a
15.2-meter (50-ft) obstacle, the certified best rate of
climb, and the aircraft velocity for best rate of climb.
Unless all three values are specified, the performance
corrections will not be made.
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4.0 PROGRAM FUNCTIONAL FLOWCHART

A functional flowchart depicting the major subroutine inter-
faces is presented in Figure 56.

NOISE
INDATA
>3 ATMABS
UnTS
—p PATH

>3 STATIC
0

FI YCOR

=% FLYOVR —.@

4

Yy

»1 60L0 1
1 PRINT
PRINT
PRPCOR

Figure 56(a). Flowchart of Major Subroutine Int:rfaces.
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Figure 56 (b) and (c).
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Figure 56(c)

Flowchart of Major Subroutine Interfaces.
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SECTION V
5.0 PROGRAM VERIFICATION

The turbofan/turbojet option of program NOISE was verified by
predicting the FAR 36 takeoff, approach, and sideline certifi-
cation noise 1levels for a Garrett TFE731-2 turbofan-powered
Lear 36 executive jet aircraft. The output of NOISE for these
predicted conditions is presented in Appendix A, Sample Test
Cases.

A comparison of the NOISE-predicted levels with the certifi-
cation data documented in FAA Advisory Circular 36-1B, ref. 22, is

presented below.

Effective Perceived Noise level, EPNAdB

Certiggﬁation NOISE Certified
Condition Prediction (FAA, Reference 22)
Approach 9]1.2 92.2
Takenff 85.2 84.0
Sideline 88.1 86.9

The predicted levels at all three FAA certification condi-
tions demonstrate a level of accuracy that far exceeds the toler-
ance requirements cf 5 EPNdB.

The turboprop option for a level flyover was verified with a
Mitsubishi MU2J business aircraft powered by two Garrett
TPE331-6-251M engines. The measured level for this aircraft dur-
ing a 1000-foot level flyover is 76.8 dB(A). The predicted
flyover noise is 78.1 dB(A), well withir the 5 dB(A) tolerance
requirements. The computer generated ourput for this condition is
presented in Appendix A.
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The cabin noise option was verified with a prediction of
noise levels in an Aero Commander 680E and a Gulfstream Commander
1000. Measured levels in the 680E aircraft range from 97 to
101 dB(A) with an average of 99 A@B(A) in the center of the cabin.
The predicted level was 98.7 dB{A), which agrees with the average
measured level. The predicted level of 93.2 dB(A) at the center
of the cabin for the Commander 1000 was also in good agreement
with measured levels, which range from 90 to 92 d4dB(a). The
computer-generated output for the 680E prediction is presented in
Appendix A.
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SECTION VI

6.0 USER'S MANUAL

6.1 Introduction

Program NOISE is the executive control program for the com-
puter prediction of FAR 36 certification noise levels for general
aviation turbofan, turbojet, and turboprop aircraft. By calling
five major modules, NOISE effectively controls all program sub-
routines.

NOISE is a companion preliminary design tool to the NASA Gen-
eral Aviation Synthesis Program, GASP. As such, it should provide
FAR 36 noise level estimates to within 5 EPNdB. Seven noise pre-
diction options are available:

FAR 36 Approach

FAR 36 Takeoff

FAR 36 Sideline

FAR 36 Level Flyover

Static components at takeoff operating point
Static components at approach operating point
Cabin noise

Noise predictions are made on an engine component basis and
summed to obtain total engine/propelier flyover noise levels. The
following components and noise sources can be specified by the
user for inclusion in the noise prediction study:

Fan

Axial Compressor
Centrifugal Compressor
Combustor

Jet
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Axial Turbine
Radial Turbine
Propeller

6.2 NAMELIST Organization

NOISE contains 12 NAMELIST blocks for program input. The
NAMELISTS are functionally organized so that the input of their
variables follows the flow of the program logic. A list of the
NAMELIST groups and their functicnal descriptions is tabulated
below:

NAMELIST Description

&CONT Major control variables

&ENV Environmental (ambient) conditions

&SYS Engine/aircraft descriptors

&FPRO Flight profile generation variables

&FAN Fan/axial compressor noise prediction
variables

&CENT Centrifugal compressor noise prediciton
variables

&BURNER Combustor noise prediction variables

&JET Jet noise prediction variables

&T RB Turbine noise prediction variables

&PROP Propeller noise prediction variables

&FLY Flyover noise control variables

&CAB Cabin noise prediction variables

The variables for each of these NAMELIST blocks are presented
in Tables I through XII. Default values are given, and a descrip-
tion of each variable along with any necessary instructions is
provided. For example, in NAMELIST group &CONT, Table I, the
major control variables are IFAA, IPOUT, ISTAGE, ICAB and ISI.
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TABLE 1

NAMELIST GROUP: CONT

VARIABLE DEFAULT DESCRIPTION

IFAA 0 Master program control variable:

0, stop program

1, FAR 36 approach

2, FAR 36 takeoff

FAR 36 sideline

4, FAR 36 level flyover

5, static engine predictions, takeoff
6, static engine predictions, approach
7, cabin noise predictions only

LU T (O IO (O 1
w
-

(If IFAA >8, program will abort)

IPOUT 1 Output detail level option:

1, Summary; input and FAA certification
levels

2, Intermediate; summary plus minimum
slant distance, flight profile, and
static engine spectra

= 3, Full; intermediate plus detailed fly-
over source analysis at all 0.5-
second intervals

ISTAGE 3 FAR 36 stage limit (1, 2, or 3) to be
applied. All new :ircraft types are certi-
fied to Stage 3 limits

ICAB 0 Cabin noise prediction option
0, No prediction

1, Cabin noise predicted
(NAMELIST &CAB must be input)

ISI 0 System of units option for input data

0, English units
1, SI units
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NAMELIST GROUP: ENV

TABLE II

VARIABLE DEFAULT

DESCRIPTION

TAMB 536.69
PAMB 2116.22
RH 70.0
DIST 100.0
ANGLE 10-160
(acray of

length 16)

NLOC 16

Ambient temperature at source, °R
Ambient pressure at source, psf
Relative humidity, percent

Distance from engine at which static
predictions are made, ft.

Angles from engine inlet at which static
noise predictions are made, degrees.
(Default is 10 degrees :o 160 degrees

in 10-degree incremenrts).

Number of angles in ANGLE array.
(Maximum number is 6)



TABLE III

NAMELIST GROUP: SYS

VARIABLE DEFAULT DESCRIPTION
NTYE C Aircraft engine type:
= 0, defaults to turbofan with warning
message

1, Turbofan

2, Turbojet

3, Turboprop

4, Propeller noise source only; ICOMP is
not to be specified

ICOMP Array of engine components to be used as
(array of length 6) noise sources:

0, end of sources

1, Fan

2, Axial Compressor

3, Centrifugal Compressor
4, Combustor

5, Jet

6, Axial Turbine

7, Radial Turbine

8, Propeller

The ICOMP array must be filled in the order
in which the user inputs the individual com-
ponent NAMELISTS.

A maximum of 6 sources may be specified.
ENP 2.0 No. of engines on aircraft

LOCENG 1 Engine location on aircraft

1, fuselage-mounted
2, wing-mounted

XL 5.5 Distance from engine inlet to wing leading
edge, ft. See Section 3.5.2(f) of Final
Report for further explanation.

YL 2.6 Distance from engine inlet centerline to top
wing surface, ft.
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NAMELIST GRCUP:

TABLE III (Cont'd)

SYS {Continued)

VARIABLE

DEFAULT

DESCRIPTION

ZL

IPHASE

ANSENGI

ANENGE

WGMAX

AMACH

IDOP

16.7

Distance from engine inlet centerline to
wing tip, ft.

(YL, YL and ZL are used for wing-shielding
ccrrections and are applied only to the
inlet nuvise contributions of fuselage-
mounted engines.

Phase synchronization of multiengine in-
stallations:

0, Engines in phase
1, Engines out of phase

Angle between engine inlet and aircarft
centerlines, degrees.

Positive if above aircraft centerline.
Argle between engine exhaust and aircraft
centerlines, degrees.

Positive i below aircraft centerline.

Aircraft maximum takeoff gross weight, 1b.

Aircraft flight velocity, fps
(Computed from AMACH if VEL = {.)

Aircraft Mach No.
(Computed from VEL if AMACH = 0.)

Note: Either VEL or AMACH must be user-
specified if flyover noise is requested;
otherwise program will abort.)

Option to Doppler-sanift noise source fre-
quency spectra for aircraft motion rela-
tive to observer

0, No Doppler shift
1, Doppler shift
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NAMELIST GROUUP:

FPRO

TABLE IV

VARIABLE

DEFAULT

DESCRIPTIOR!

IDPRO

FLTANG

94

0

Acoustic flight profile generation option

= 0, Straight line approximation
= ], User input profile

If IDPRO = 1, *he user wmust input the flight
profile on Logical Unit 55 according to the
following fixed-field format (6E1l2.5):

Columns Variable

1-12 Time, sec.

13-24 Range from brake release, ft.
25-36 Altitude above runway, ft.
37-48 Aircraft velocity, fps
49-60 Aircraft angle of attack, degrees
61-72 Aircraft climb angle, degrees

A series ¢of the above-described records must
be entered in ascending time interwvals.
Linear interpoiation wili be performed be-
twean intervals. The maximum overall time
interval is 249.5 seconds.

Takeoff:

11.0

(fans, jets)
5.0
{(props)

Approach
3.

0

Only if IDPRO = 0 are the remaining NAMELIST
variables entered.

Constant cliab angle for takeoff and side-
line, or constant glideslope anglie for
approach, degrees

The approach default conforms to FAR 36 pro-
cedures.



NAMELIST GRQUP:

TABLE IV (Cont'd)

FPRO (Continued)

VARIABLE DEFAULT DESCRIPTION
ANGAFT Takeoff: Constant aircraft angle of attack, degrees
7.2
(fans, jets)
10.0
(props)
Approach:
4.0
Level
Flyover:
0.0
TOROLL Fans, jets: Distance along runway from brake release to
4500. aircraft rotation on takeoff. ft.
Props:
2300.
APDIST 10685.0 Initial aircraft approach range from touch-
down, ft.
(Default conforms to FAR 36 procedures.)
XALT 1000.0 Aircraft altitude over observer for a level
flyover, ft.
(Default conforms to FAR 36 procedures.)
ALTJT 934.0 Air-oraft altitude at sideline condition

estimated for aircraft location at point of
maximum sideline LEpN. This variable is
us2d only when IDPRG = 1.
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NAMELIST GROUP:

TABLE V

FAN (FOR FANS AND AXIAL COMPRESSORS)

VARIABLE DEFAULT DESCRIPTION
1GV 0 lnlet guide vane:
= 0, no IGV's,
= 1, fan has inlet guide vanes
IFD 0 Inlet flight mode option:
IFD = 0, flight mode
IFD = 1, static and ground roll mode
NH 8 Number of blade passage frequency
harmonics to be calculated
NSTG 1 Number of fan stages
NBF 0 Number of first-stage fan blades
NVAN 0 Number of first-stage stator vanes
RSS 100. Rotor-stator axial spacing/axial chord x 100,
percent
WAFAN 0. Total mass flow at fan inlet, 1lb/sec
RPM 0. Fan physical speed, rpm
DELT 0. Total temperature rise across fan, °R
FPR 0. Fan pressure ratio, must specify if DELT = 0.
FANDIA 0. Fan tip diameter, ft.
FANHUB 0. Fan hub diameter, ft.
TIPMD 0. Fan design point relative tip Mach number
TIPM 0. Fan relative tip Mach No., computed if
TIPM = 0.
FANEFF 0. Fan a2fficiency, must specify if DELT = 0.
NBF2 0 Number of fan blades, second stage
NVAN2 0 Number of stator vanes, second stage
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NAMELIST GROUP:

TABLZ V (Cont'd)

FAN (FOR FANS AND AXIAL COMPRESSORS) (Continued)

VARIABLE DEFAULT DESCRIPTION
FAND2 0. Fan tip diameter, second stage, ft.
TIPMD2 0. Fan second stage design point relative Mach
number
TIPM2 0. Fan second stage relative tip Mach number
RSU2 100. Second stage rotor-stator spacing constant
PRAT 0. Ratio of pressure ratios between stages,
P3/Py + By/Py
TRAT 0. Ratio of temperature rises between stages,
(T3-T,)/ (T,-Ty)
FANEF2 0. Second stage fan efficiency
IBUZ 0 = 0, Revised combination tone noise
calculation
= 1, Original NASA combination tone noise
calculation
ITONE 0 = 0, Revised discrete tone calculation
= 1, Original NASA discrete tone calculation
CAEF 40. Dynamic amplification factor
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NAMELIST GROUP: CENT

TABLE VI

VARIABLE DEFADLT DESCRIPTION

RPMC 0. Compressor physical rotational speed at
operating condition, rpm

RPMCD 0. Compressor physical rotational speed at
design point condition, rpm

T, 0. Compressor inlet temperature, °R

P1 0. Compressor inlet pressure, psf

DELTC 0. Compressor total temperature rise ratio,
AT/T

CMASS 0. Compressor mass flow at operating condition,
1lb/sec

CMASSD 0. Compressor mass flow at design point, 1lb/sec

DTLE 0. Inducer inlet tip diameter, ft

DHLE 0. Inducer inlet hub diameter, ft

NBC 0 No. of compressor blades

CAECN 40. Dynamic amplification factor
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TABLE VII

NAMELIST GROUP: BURNER

VARIABLE DEFAULT DESCRIPTION

WACOMB 0. Combustor mass flow, lb/sec

'1‘3 0. Combustor inlet temperature, °R

T4 0. Turbine inlet total temperature, °R
P3 0. Combustor inlet total pressure, psf
CAEC 20. Dynamic amplification factor

See Pinal Report, Section 3.4.1(b)
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NAMELIST GROUP: JET

TABLE VIII

VARIABLE DEFAULT DESCRIPTION
\'A 0. Fully expanded primary jet velocity, fps
TJ 0. Primary jet total temperature, °R
GAMJ 0. Primary jet specific heat ratio.
Will be calculated from TJ if not input.
RHOJ 0. Fully expanded jet density, slug/cubic ft
Will be calculated if not input.
DJ 0. Primary jet outer diameter, ft
Use throat for convergent-divergent nozzle
HJ 0. Primary jet annular height, ft
Must be at least 0.5 DJ for a circular jet
AJ 0. Fully-expanded jet area, sq. ft.
Will be calculated if not input
V32 0. Fully-expanded secondary jet velocity, fps
TJ2 0. Secondary jet total temperature, °R
GAMJ 2 0. Secondary jet specific heat ratio
DJ2 0. Secondary jet outer diameter, ft
HJ 2 0. Secondary jet annular height, ft
EL2 0. Axial distance from secondary jet exit plane
to primary jet exit plane, ft
ALFAJ 0. Angle between jet velocity and nozzle
forward velocity, degrees.
Will be internally calculated if flyover
condition is specified.
PHIJ 0. Small angle defining sideline, degrees.
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Used only for sideline and is internally
calculated if sideline flyover (IFAA=3) is
specified and PHIJ is 0.0 at input.



TABLE VIII (Cont'd)

NAMELIST GROUP: JET (Continued)

VARIABLE DEFAULT DESCRIPTION

Vo 0. Nozzle (aircraft) forward velocity, fps.

If VEL is specified in &SYS, VO is set
to VEL.

INVOPT 0 Calculation option for inverted jets only

(V32 > VJ):

0, merged and premerged summed
1, merged only

-1, premerged only
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NAMELIST GROUP: TURB

TABLE IX

VARIABLE DEFAULT

DESCRIPTION

RPMT 0.
DT c.
DH 0.
ACN2Z 0.
NBT 0
DTOT 0.
PRTS 0.
GAM .T 1.333
CAET 40.
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Turbine physical rotational speed, rpm

Axial turbine tip diameter, radial turbine
exducer exit tip diameter, ft

Axial turbine hub diameter, radial turbine
exducer exit hub diameter, ft

Turbine exit flow area, square ft will be
computed from DT and DH if defaulted to O.
Must be input if DH not specified.

Number of turbine rotor blades
Nondimensional isentropic temperature drop
for the entire turbine section. Required
input if PRTS = 0.

Turbine section pressure ratio, total-to-
static.

Required input if DTOT = 0.

Turbine specific heat ratio

Dynamic amplification factor.
See Final Report, Section 3.4.1(b).



TABLE X

NAMELIST GROUP: PROP

VARIABLE DEFAULT DESCRIPTION
DIAP 1. Propeller diameter, ft.
NBP 1 No. of propeller blades.

Set NBP to its negative value to indicate a
swept-blade propeller

SHP 1. Engine shaft horsepower absorbed by the
propeller, hp

RPMP 1. Propeller rotational speed, rpm

CAEP 40. Dynamic amplification factor.
See Final Report, Section 3.4.1(b).

BLTH 0.0292+* Propeller blade thickness at 70-percent
span.

BLCH .65% Blade chard at 70-percent span.

BLAK 5.% Propeller blade angle of attack at 70 per-

cent-span.

BLAREA 6.174* Total blade area on one side of all
blades, ft2

*Default values correspond to a Hartzell T10282, 102 inch diameter,
3-bladed propeller.
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NAMELIST GROUP:

TABLE XI

FLY
VARIABLE DEFAULT DESCRIPTION
XFAA Range locations of measuring stations
(array) (microphones) for FAR 36 certification, ft.
(1) 7516. Approach
(2) 21325, Takeoff
(3) 21325. Sideline (initial right-hand default
boundary for iteration)
(4) 0. Level flyover
YFAA Height of measuring stations, ft
(array)
(1) 4. Approach
(2) 4. Takeoff
(3) 4. Sideline
(4) 4. Level flyover
ZFAA Sideline distance of measuring stations, ft
(array)
(1) 0. Approach
(2) 0. Takeoff
(3) 1476. Sideline
(4) 0. Level flyover
XLSIDE TOROLL Initial left-side boundary for sideline
iteration.
XRSIDE XFAA (3) Initial right~side boundary for sideline
iteration.
10S 1l Option to include energy-scattering coeffi-
cients in ground-reflection calculations.
See Final Report, Section 3.5.2(e).
= 0, do not include coefficients
= 1, include coefficients
IDUR 1 Option to stop flyover analysis when total
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engine LTPN is 10 dB down from its maximum
value

= 0, 4¢ not stop at 10 4B downpoint
= 1, stop at 10 dB downpoint



NAMELIST GROUP:

TABLE XI (Cont'd)

FLY (Continued)

VARIABLE

DEFAULT

DESCRIPTION

ICUuT

IPSEUD

KGOLD

XTOL

IWING

0

100.

Option to limit duration interval for LEpPN
calculation to tone-corrected noise levels
above 90 48, per FAR 36, Appendix B,
[36.8.5(n)])

= 0, do not impose limit
= 1, impose limit

Option to eliminate tone correction
calculations for LpN for frequencies bhelow
1000 Hz. This option should not be used for
propeller cases since propeller noise
harmonics occur below 1000 Hz.

0, do not impose option
1, impose option

Option to print convergence monitor in sub-
routine GOLD1l for sideline iterations.

0, do not print
1, print

Convergerce tolerance distance for sideline
microphone location in determining sideline
location of maximum LgpN, ft. The number
of required LppN iterations decreases as
XTOL is increased.

Wiag shielding option; valid only for
turbofan/turbojet aircraft with fuselage-
mounted enyines.

0, impose option
1, do not impose option
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NAMELIST GROUP: FLY

TABLE XI (Cont'qd)

{Continued)

VARIABLE DEFAULT DESCRIPTION
The following are used only for a turboprop
airplane in a level 1006 ft flyover. They
are used for a performance correction to the
predicted levels.
DS0 Single Takeoff distan:e to 50-ft altitude at
engine: maximum certified takeoff weight, €t.
2000.
Multi-
engine:
2700.
RC 0. Certified best rate of climb, fps
vY 0. Airplane speed for best rate of climo, fps
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(If RC = 0 or V¥ = 0, no performance
correction is made.)



TABLE XI1J

NAMELIST GROUP: CAB

VARIABLE DEFAULT DESCRIPTION
DIAP l. Propeller diapeter, ft
NBP 1l No. of propeller blades.

Set NBP to its negative valne to indicate
a swept-blade propeller.

SHP 1. Engine shaft horsepower absorbed by the
propeller, hp

RPMP 1. Propeller rotational speed, rpms

ALTIT 7500. Aircraft altitude for cabin noise, ft.

TC 1. Radial propeller tip-to-fuselage clearance,
ft.

FAD 0. FPorward or aft distance, relative to plane
of propeller, where noise calculations are
made, ft.

PRES 0. Cabin pressurization, psf

DAFT 10. Fuselage distance aft of aircraft nose,
where boundary laver noise is calculated,
ft.
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6.3 Data Input Instructions

The inclusicn of ezch NAMELIST in the input file is dependent
upon the value of the master control variable, IFAA, in RAMELIST
&CONT. Table XIII presents a listing of required NAMELISTS for
each value ¢f IFAA, and the order in which they xust be iaput.

In addition, noise component KAMELISTS must be input, in type
and order, accnrding to the user-input values specified for the

engine component array, ICOMP, in NAMELIST &SYS.

Failure to include all required NAMELISTS in their proper
order will restlt in a program abort.

All NAMELISTS must be entered according to the following for-
mat:

(a) EBach NAMELIST block must start with an & in Column 2,
followed immediately with the NAMELIST name.

(b) A blank must occur in the column following the NAMELIST
name.

(c) Data is entered in the remaining record columns accord-
ing to the format: Variable Name = value. Commas must

separate each variable set.

Array values are input in array index order such as
shown in the following examples:

(i) LI 4 ICOHP = 1'4'5'6' NTYE 81' LI

(ii) ..., XFAA(3) = 10000., ...
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*Include &CAB only when ICAB = 1 in NAMELIST &CONT

TABLE XIII. ORDER OF INPUT TO NOISE

Flyover Noise Studies (1 < IFAA < 4)

&COAT

TITLE CARD

SENV

&SYS

&FPRO

(BEngine/Propeller Component NAMELISTS)
&FAN
&CENT
&BURNER "
&JET
&TURB
&§ PROP

&FLY

&CaB (*)

S&CONT IFAA = 0 &END (Program Stop)

Static Compou>nt Noise Studies (5 < IFAA <6)

&CONT

TITLE CARD

SENV

&SYS

(Engine/Piropeller Component NAMELISTS)
&FAN
&CENT
&BURNER bl
&JET
&TURB
&PROP

&CAB (*)

S&CONT IFAA = 0 &END (Program Stop)

Cabin Noise Studies Only (IFAA = 7)

&CONT

TITLE CARD

&SYS

&CAB

&CONT IFAA = 0 &END (Program StoOp)

**Enter components in the order specified in array ICOMP in NAME-

LIST &S5YS.

Enter only those components specified.
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In (i) the first four locations of ICOMP are filled with
*1*, "4, "S5", and "6". Locations 5 and 6 retain their
default values of 0. In (ii) only the third location of
XPFAA has been changed from the default value.

More than one card may be used for a NAMELIST block. A
comma must follow the last variable set on an intermedi-
ate or initial card of a multicard set. Data on all
cards must start in Column 2.

(d) A space followed by &END after the last variable set in
a block indicates the end of the block. The "&END"
alternatively may be entered, starting in Column 2, on
the card following the last variable set.

(e) If default values are used for all variablec in a
NAMELIST, the NAMELIST card must still be entered. An
example is as follows:

&FPRO &END

Typical input data sireams are shown in the example in Fig-
ure 57. Although the program logic is capable of multicase execu-
tion, Jdefault values are set in DATA stactements of BLOCK DATA sub-
routines, and the user must assure himself that succeeding cases
are properly initialized through user input. It is highly recom-
mended that only one case be input per execution.

If the user selects the external flight profile option in
NAMELIST &FPRO, he must input the profile on Logical Unit 55

according to the format described in Table V.

The input file used in the program READ statements is LIN.
It is set to logical unit 5 in labeled COMMON/IO/ in BLOCK DATA.
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OF POOR QUALITY
“LCOWT  IFIAY 2 TPOUTY Y, TSYERw T L ENlY— PR
TEETIL/ZLEARIE VOKEDFF STPULATVION FLYJIVER WOEISE PRENICTICHN
CENY gEMN

ESVS NTYLel,ICONP 2l ,4,550,VEL=200,29UGNAX]17C00.

EUPe249LOCERE=] CEXD

APPRD PLTANEWI O 93 TORCLLE 300 7 ANCARTw P2y —— —— —— - — -
CEWD

CEaN I‘O'ODFE1'309""'1091.55'20009‘5“0!l'!o319.““"""1-IZSDT'.'Q'I-‘%
WRFENEL0N , A2,0PNwITLCY oy DELTORO, P — — -

CEND

ERUSNEDP VACTMe28,25645T3512069,5T422287,4,P3e27905, EEND

CIET VIvI009. 2 TIn]827,5039,9990, 00,9,V 320022,+,T322813.s"

B 201,629205322,3340, EL2=,T8 EEYD

sTumn "-7'2007000f7-l026630“..7“0'T-’o..lc‘t‘.‘?a’.f'ﬂYU.Cs SEND
CELY AT T19212304 9 TUTING R0, TNYP ] C€END — ~

CSCONT JFAA=C KENN

(a) Input Stream for a Takeoff Condition Prediction

SCONT IFAA®S,IPQUT=3,J5TAG=3 GCEND

TYPICAL BUSINESS JET TuRSOFaN AT TAKEDSF STATIC THRUST fQwcR

CENY TA%8=536,¢2 LEND
ESYS NIVES o ICONP 15495569399 ENPelpL O ZNGe2, 05 sV olepIl=lSes
IPHASE=0s IDOP=0 o:ZND I
SFaAN lFﬂ.lpliF.zalN'lﬂ‘bboQSS"C3QDFA‘0t.‘! 769)5!'”03'.706!
TIPRDe1 .12, TIPHa1,.3553,

_MAFAN®68.01oRPH=12361¢sDELT 81410 e
ITINE=Qs IBUI=D>»
SEND

_GBURNER WAT(N8=2]1T7410)T30100]epT0n225349P301%323%,2 CEND

GJET ViIeo)l05TersTiol36060900eB785,400,862T725,V]2003]),5T32%621e4>
04201040169, HI22420637,EL 29,78 LEND

_STURB RPNT=1536],9072192029DH=e8165ACNTea%»N87=55,DT0T 2030101 ZEND
SCINT LFAA=U &eND

(b} Input Stream for a Static Condition Prediction

’

CCONT IFAA=7,IPQUT*3;ICAB«1 KEND
CABIN NOISE TEST CASE, AERQ COMMANDER 680F
CENY Tanse515, EEND
&STS NTYE=6)» ICONP=8y LOCENCR2,VEL =270, EEND
__GFPRO _XALT=750J, BEND
GCAB DIAP=T, 75, NBPo3 ) SHPaZA3 TS5, RPAPCLTES s AL TI T 75004, TC*037%
FAD®0esPRES=0.sDAFT=10, LEND
_ GCONY JFaAe) GEND

(c) Input Stream for a Cabin Noise Prediction

Figure 57. Sample Input Streams.
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6.4 Input Data Requirements

All user input is through NAMELIST blocks except for the
titie card. Many variables are required only when certain options
are invoked, and it is not necessary to define them when these
options are not used.

NAMELIST input variable types adhere to standard FORTRAN con-
ventions. Variable names which begin with the letters I through N\
represent integer values (no decimel point allowed). All other
variable names represent real values (decimal point is used).

The master control variable, IFAA, specifies the noise condi-
tion to be used in the prediction study, and it controls all basic
program logic paths.

The printer control option, IPOUT, allows the user to specify
three levels of output: summary, intermediate, and full. Other

major option flags available to the user include:

IDPRO

To select flight-profile generation methcd

IPHASE To specify multiengine synchronization

IDOP - To include Doppler shift £light effects

IDUR ~ To stop the analysis when the engine LTPN is 10 3B
down from its maximum level

1QS - To include energy-scattering coefficients in
ground-reflection calculations

IPSEUD - To exclude tone levels below 1000 Bz in LTPN calcu-

lations

112



ICUT - To limit LEPN duration correction interval to LTPN
ievels above 90 4B

IS1 - To establish the system of units for input data.

All options, except IFAA, are defaulted to values that would nor-
mally be specified by the user.

It is obvious that all input data must be consistent in phys-
ical units. Each input variable should be carefully reviewed
prior to program execution. Input data errors are often readily
apparent in the resulting program output. However, many times an
incorrect input variable will result in only a small error in the
numerical output. Unless the user is cognizant of the impact of
every input variable on the output, these smaller errors can go
undetected. Thus, it is imperative that the user carufully review
and check all input data for its validity.

6.5 Diagnostic Messages

Error and warning messages are established throughout the
program. They inform the user of the reason for a program abort
due to input values or of certain key default values assumed due
to a2 lack of sufficient input parameters. These messages are pre-
ceeded by "axxx22". A listing of these diagnostics is provided in
Figure 53.

6.6 Output

The main output file used in the program WRITE statements is
set as LOT. It is defaulted to logical unit 6 in labeled COMMON/
10/ in BLOCK DATA. In addition to the use of WRITE (LOT, xxx)
statements, the diagnostic messages are repeated using PRINT xxx
statements. This is done to facilitate the use of interactive
execution of NOISE.
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ORIGINAL PAGE 18
OF POOR QUALITY

c
C
C
¢
C

PROGRAM NOISE DIAGNOSTICS

ERROR, WARNING, AND INFORMATIVE MESSAGES
PRINTED ON OUTPUT DEVICE FOR INTERACTIVE USE AND

»>&  WRITYEN Y0 TAPE6L FOR PRINTER QUIPUT. = = __

C

C
c

i

'

!

geeceeccccecccccececcecccecaaccecceccicecgerceccccccecceccecccce
SUBROUTINE INDATA C

cecrcecccececceccecccace

$eeeeIHVALID OPJIGN FLAG TO INDATA»10PT=s13:STOP

*32¢s ( INDATA)PROGRAN STOP, IfFAd=p]3
Se¢8¢ ( INDATAIVEL AND AMACH NOT DEFINED. STOP.

| ¢sess(INDATA)INVALID NTYE SET JO TURBOFAN €1 . __ = . _ .

sesse( INDATA)INVALIO NTYE SET TO TURBOPROP (3)

S84 (INDATA)INVALID NO. OF ENGINES SET TO »F3.1

$oeee (INDATA)INVALID ENGINF LOCATION SEY_IQ FUSELAGE (1
®e250( INDATA)ENGINE COMPONENTS NOT INPUT, SET TO ICOMP=,612
*e50¢ (INDATAIVEL AND AMACH = 0..PROGRAM STOP.

o Ssses(INDATA)ICOMPL{+IXs)es12, INVALIO. PROGRAM STOP. ~

*ea 00 (I"IDAT2)INSORC=0 FOR ENGINE TYPE ,I1l». PROGRAM STOP

rgeeecececcecceecceccece

€

. SUBRQUTINE STATIC C -

;eeeeeeececccececccecccce

Se&esSTATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY
— _CONDITICNS (77 DEG €5 70 PCT RH) FOR FLYOVER PREDICTIONS ONLY/
SSEFCWARINING, INOMPU,11,)m,12, JINVALTD.SUBRDUTINE

STATIC.PROGRAM wILL SET THIS COMPONENT SPL ARRAY TD 0.

geeeeecececccceccccccce

.C

SUBROUTINE FLYCON C

ceecceecececcecceeccece

$#24$SUBROUTINE FLYOVR NOT EXECUTED BECAUSE IFAA s,13

‘teecececcecececreaccece

¢

SUBROUTINE PRINT C

Leceeccccecceccececcecc

*6%¢0p STRAIGHT LINE SROFILE WILL BE COMPUTED FRONM
A COM3INATION OF THE ABODVE VARIABLES./
_2sse0p USER-INPUT_FLIGHT PROFILE JN LJGICAL UNIT
55 wILL BE USED FOR FLYODVER PRREDICTIONS./
$*x#2THE FLIGHT PRJIFILE WILL BE TERMINATED WHEN THE
OVERALL ENGINE PNLTC IS 10 DB BELOW ITS MAXIMUM YALUE (IDUR=}).
*s¢%¢ A DIPPLER FREQUENCY SHIFT wILL BE APPLIED
TO ALL SOURCE STATIC SPECTRA AS A FUNCTIIN OF FLIGHT

——-— MACH ND. AND ANGLE FROM INLET.

*EseeMAXINUY TURBOPROP FLYOVER NOISE LEVEL
IS sF5.1s DBCAY/

. %essef | YOVER AIRCRAFT NOISE PREDICYIOM CASE COMPLETED®e¢se

¢SS ENGINES WERE ASSUMED TO BE OUT OF PHASE
(IPHASE=1).

____%e%*2290 DB LIMITATION IMPOSED DN DURATION . ___

CORRECTION PER FAA FAR3G6,)B36.94Fp» (ICUT21),
*$20PSEVUDDTONES BELOW 1000 HZ WERE ELIMINATED
__ ___PER FAA FAR3IGy BI6.5.M , (IPSEUD=]).,
*esosFLYOVEP NOISE LEVELS INCLUDE A DOPPLER SHIFT,

Figure 58. Program Noise Diagnostic Messages.



ORIGINAL PAGE 18
Of POOR QUALITY

cgecceccecccsecececececccccececccececcceccecececeeccccecceecccccccecceisece
C ¢
C PROGRAN NJISE DIAGNOSTICS (CONTINUED) ¢

L£ i S N —_ <
geecceeeccececcceccececceccecceececccecceececccecccceccccacccceccceccececcccectece
ceeecceececcecacceccceccce
C SUBROUTINE FLYOVR C
gceeceecccecocceccceecce
COeeSAIR RAFT ALTITUDE IS NEGATIVE.STOP PROFILE AND
CALCULATE EPNLS — - —_—
*eseeDURATICN INTERVAL OECREASED FDR-AQ-‘ECAUSE 1¢ 08 DOWN
CRITERIA WAS LINITED YO 90 DB (PNLTC) PER FAR3S.
*eeeMAX PNLT AT FIRST INTERVAL FOR A4, EPNL APPROX.
eseeoenmuX PNLY AT LAST INTERVAL FOR , A4, .EPNL APPROX.
et ePROFILE END REACHED BEFNRE 10 08 DOWN FROM MAX PNL
TC FOR , A4, EPNL APPROX.
cecececeeeccecsiececcrcecc
c SUBROUTINE GUL™1 C
geecceececececcecccececc
Qe FRROR MFSIAGE SUBRNUTINE GOLCLleewese,/,
Kpsll9e IS MOT 0 OR 1)
800 ERROR FFSALC SVARPOUTINE GOLOYeseee,/,
ALprsEl5. 7o NOT SMALLER THAN XR»sE1%.7
SESROERROR MESSAGE SUBROQUTINE GOLDleeene, s,
FpsE15.7, DOFS NOT LIE BETWEEN Co AND 1,
geeeceecececcreccccece
c SUBKOUTINE PERNL €
geeeeccecceccceccccccec
COMRBLARNING ., «3AND» 13, SPL OF FS.1» DB EXCEEDS
MAXIMUN VALLID PNL VALUE OF 150..+SUBRDUTINE PERNL,
ceececceceeccerccccccc
C SURRQUTINE Jt T3] C
geeceLcececcceccecceccc
SREPSANFA LTIU PARAMETES REYOUND FIG.e 12 NO FREQUENCY
FERPFORMEN IN JET PREDICTION,
geeeceeccoecceceree
C FUNCYION TMACH €
ceeeecenrcLecececnr
oo e (FMACH) MACH HPD DID MNOT CONVERGE IN 50
TY SATIEN, FOR CeNTRTFIGLAL COMPRFESOR.!/

Figure 58. Program Noise Diagnostic Messages (Cont'd)
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Proper allocation of resources for both output files should
be established in the job control language procedures at the
user's installation.

Three printer output options, through the variable IPOUT, are
available to the user: summary, intermediate and full.

Sample output of the full (IPOUT=3) output option is pre-
sented in Appendix A.
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SECTION VII

7.0 CONCLUSIONS AND RECOMMENDATIONS

Ecogram NOISE meets, and exceeds, the major contract Task II
objective of predicting turbofan- and turboprop-powered general
aviation aircraft noise levels within a 5 dB level of accuracy at
FAR 36 certification conditions. As such, it is capable of being
used for preliminary design aircraft system studies.

Predictions for a typical turbofan-powered business aircraft
were demonstrated to be within 1.2 EPNAB of FAA certified levels
at all FAR 36 certification conditions. Level flyover predictions
for a typical turboprop-powered business aircraft were demon-
strated to be within 1.3 dB(A) of measured test data. The accur-
acy of near-field and cabin noise level predictions was also veri-
fied for reciprocating and turboprop-powered business aircraft.

The program computer code wats written in modular form with
extensive internal documentation. It is based primarily on
accepted NASA noise prediction procedures, where applicable, for
gas turbine engine components, modified to more accurately repre-
sent general aviation-sized engine components. A new procedure
was established under this contract for centrifugal compressor
noise predictions, based on in-house contractor data.

The following enhancements to program NOISE are recommended:

o) Enhancements to Component Noise Prediction Procedures

Further analysis should be performed, using an exteinded
engine/component data base, for the following items:

- Fan discrete and combination tone noise prediction
procedures
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- Separation of centrifugel compressor discrete and
broadband components; inclusion of the effects of
cutoff on the fundamental discrete tone

- Far-field attenuation of combustor noise due to
turbpine transmission 1losses, particuvlarly for

radial turbine applications

- Radial turbine broadband noise prediction proce-
dure.

Addition of Measured Static Engine Noise Data Module

Aircraft manufacturers frequently would prefer to
utilize measured static engine acoustic test data, when
it is available, as the basis for flyover noise level
predictions.

Component static noise spectra for a specific engine
would be synthesized within program NOISE from a combin-
ation of predicted component and measured engine 3tatic
noise levels and spectral shapes. An improved static
noise model of the specific engin. being studied should
result. 2'ne synthesized spectra, with apprcpriate
static-to-flight corrections, would be projected to the
flight condition,

The inclusion of such a procedure into the NOISE program
would increase the accuracy of the flyovzr predictions,
and would be of added benefit to general aviation air-
craft manufacturers during their preliminary dJesign
tradeoff studies.



Addition of Acoustic Treatment Design/Prediction Module

Increased emphasis is being placed on the reduction of
aircraft noise levels at general aviation airports. To
meet the present and future noise standards of many such
airports, the inclusion cf engine acoustic treatment may
be necessary in advanced general aviation aiircraft pre-
liminary design studies. An acoustic treatment module
within program NOISE would calculate the attenuation
spectrum that can be obtained within a user-specified
treatment envelope for each noise source selected for
treatment. Flyover prediction comparisons of tne
treated and untreated engine would indicate the degree
nf atteruation that could be achieved. The maximum
feasible noise reduction for a given treatment envelope
and the sources having the greatest potential for effec-
tive treatment would be identified. Additional enhancu-
ments could include the efrect of acoustic treatment
designs upon weight, performance anc¢ cost parameters.

Integration of Program Noise into the GASP System

At the present time, NOISE is an independent, self-
contained program. For a GASP-based design study
requiring noise-lev.:l estimates, the user must maunu.'ly
extract certain input and output GASP variables and pro-
vide them as input to MOISE. This increases both the
possibility c¢f input data errors and the total schedule
time required to complete the design stuly. The inte-
gration of NOISE into GASP would deccrease or eliminate
these potential probleins and would provide the user with
a si1ngle design system for all trode-of€ studies.
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APPENDIX A

Sample Test Case 1

Apprcach Condition for a Turbofan-Powered
Executive Aircraft

PRECEDING PAGE BLANK NOT FILMED
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HASA LEWIS RESEARUCH TENTER PAGE 1
NASA GASP NOISE MODULE OUTPUT

FEARUGTI 00200 00 3005 0 0000 0000 00 90 360636 606 000 50 60000 2000 03000000 00 530 06-6-30-06 3630 00 30 08 D0 30 30 06 30 0608 07 3630 00 3 00 00 00 00 00 0F 00 0000 01 00 34 00 00 00 08 30 00 96 36 3000 30 B8 0F 30 9898 U007 06 36 00 08 08 06 00 0 FE-00 05 05 06 00 06 08 08 90 00 08 00 96 08 06 U008 008 0005 08 96 06 00 96 00 06 400 00 0608

TFU731/LEAR36 APPROACH SIMULATION FLYOVER NOISE FREOICTION
BEAP00 0000 080010000000 06 00.00-00 9000.00 0 D030 0000 000090 00.35 0600 360005 0600000000 0600 200090 0096 00.00 0 0000 06 00 00 00 0 0020005 00.00 0 00 0000 00 00 06 00000000 000 06 00 0600 000 00 3006 00 00 00 00 00 D000 06.00-06 00 00-06 60000 004 00 0000 00 0096 00 00.9000 00 00 09.00 00 0 000090 0000 6 00 00 08 W08 B 08

INPUT DATA - USER INPUT AND DEFAULT VALUES USEOD
0T 0000000 000000 0000 00 08 00 0000000000 00 3000000 00 00000 00 0006 000050 000 0000 00 000 06 0600 00 0 00 0000 0000 00 0 0000 00 06060 00 08 00.30 D608 06 06 00 0000 00 06 006 D0 00 0800 04 36400 00 00 0600 00 0648 06 00 06 00 00 000 00 0008 00 06 00 08 06 00 00 4130 106 00 00 00 15.00 04 04 00 04 00 0008 8 00 46

CONTROL VARIADLES %
60000020 06 0106 2000 009000 0608 30 00 00 08 00

IFAAZ 1  APPROACH, IPOUT= 3 FULL ’ I187TAG= 3 ICAB= O ISIs 0 (ENGL UNITS)

0000000003000 018 00 08 3090 20 06 N 000

ENVIRONMENTAL VARIABLESH
030 00 060000 0600000 00 000598 90 2090 0 30 00 04 0008

TAMB=536.7 PAMBZz 2116.2 Wz 70, DIST= 100.C NLOC= 16
ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 5C.0 60.0 70.0 80.0 90.0 100.0 110.0 1207.0 130.0 140.0 150.0 160.0

000 0000 00 36 06 5 30 35 0000 06 3 3% 269090 2098 90 % 6 48 g
ENGINE/AIRCRAFT SYSTEM ®
606 36 9630 06 38 38 06 3 36 24 35 90 3 38 36 38 36 ¢ 96 3 30
4444 +ENGINE VARZIABLES+¢4e¢
ENGINE TYPE(NTYE)S L (FAN ) ..vuvevevnnocenernnsoso EMGINE COMPONENT ARRAY(ICOMP) ® 1 'y ] 6 0 0

FAMN COMB JET ATUR NONE NOME .8 <
240+ ¢AIRFRAME VAXIABLES+¢¢00 ﬁ
AMACH=0.22 VEL= 253.2 ENPz 2, ANENGIZ 0.0 ANENGEE 0.0 XL= 8.8
YL= 2.6 ZL3 16.7 WGHMAX= 17000, LOCENGS 1 IPHASES 0 100P= 1 “
498 3 36 00 8 36 % N0 50 2608 30 20 04 ¢
FLIGHT PROFILE ®
430 9035 36 36 35 06 3¢ 95 S8-0e 90 30 % 06
10PROZ O VELz 253.2 AMACH=0.22 r1LIANGY 3.0 ANGAFT= 4.0
TOROLL= 0. APDIST=10685.0 XALT21000.

unuwnp STRAIGHY LINE PROFILE WILL BL COMPUTED FROM A COMBINATION O THZ ABOVE VARIABLES,

00000000 0000030 003000 00 2 00 %

FLIGHT OPTIONS #

000000000 0100 00 209000 00 0 06 0

KeoLD= @ XLSIDE= 0.0 XRSIDE= 0.0 1Q8: 1} curs 0 IPSEUDE 1
IDUR= 0 XTOL= 100. INING= 0

XFAA= 7019.,21325.,21325., 0., YFAA= L 9. Q. 4. ZFAAs 0.» 0. 1476., 0.y
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NASA LEWIS RESEARCH CENTER PAGE 2
NASA GASP NHOISE MOOULE OUTPUT
U000 0000 060500 00 06 0508 05-0606.00 0647 00 06 400005 000000 00000 000000050005 00.00 0000000000000 0000 00 0000 00 00 000,00 30 06 00 00 30 0000 600 00 00 0 00 00 00 3000 00 006 04 0000 00 00 0009 00 00 0006 000000 00 000000 06 0000 00000 00 000000 0006 .00 0 00 0096 0100 00 0000 06 00 00 000001 00 0040 00 00 00 0
TFE731/LEAR3IS APFROACH SIMULATION FLYOVER NOISE PREDICTION
AT 000000 00000890 00 00 0000 .00 06 00 0000 90-0000.00 3000 00 00 00 00 00 0000 060 00 00 0000 00 06 0 0600 0 00 08 00006 06 O 46,06 00 0600 060600 0F 06 90 000 06 90 06 000098 00000 00000000 000 00 90 00 00 06 00-00.00 000 00 30 00 000 00 0000 00 00 3090 903 96 96 00 0094 00 010440 30 01 040 04 00 00 00 o 600 04 SH 0 A0
HANRB RN SRR B R HRBARBAR BB R PSRN D BN
ENGINE COMPOMENT VARIABLES AT INPUTH
OO OEO 000000 00000 08 00 00 0000 0 00 90 000000 0006 00 3090 300 06 38 38 94 00 6

+4449FAN 40000

IGV= 0 IFD= © Nz 8 NSTEs ) NBFs 30 NVANE109 g
RS83=200.00 WAFAN= 79.18 RPM= 8391, DELY= 48.50 FPR= 0.0 FANDIA= 2,3190

FANHUB= 1.1250 TIPMD=1.4800 TIPM=0.0 FANEFF=).0 NBF2s 0 NVANRE O %
FAND2: 0.0 TIPMD2=0.0 TIPM2:0.0 RS823100.00 PRATE 0.0 TRAT=0.0

FAMNEF2=0.0 IBUZ= 0 ITONE: O AMACH=0,2229 CAEFs® 40,0 §
*40¢9COMBIes s

WACOMB=  17.38 13:1436.0 7421875.0 P3r 14472.0 CAECs 20.0 3
AMACH=0.223 ﬂ
P00 JET 40000

Vs 791.7 TJ:1254.7 DJ3 0.9%9% HJ20.50000 GAMJ=],3330 vJes 692.1 a
TJ2= 587.2 DJ2= 1.6292 HJ2=20.33490 GAMJ231.4010 EL2= 0.78 ALFAJE 0.0

mild= 0.0 Vo= 2%3.2 INVOPTs ©

44404ATURG G000

RPMT= 15094.0 DT= 1,266 OH= 0,745 ACNZ= 0,824 NBTs 80 PTOTV=0, 35000

PRYS= 0.0 GAMAT=1.33300 CAET= 40.0 AMACH=0,223

nuwun A DOPPLER FREQUENCY SHIFY WILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AND ANBLE FROM INLET.
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NASA LEWIS RESEARCH CENTER PAGE 3
NASA GASP NOISE MOOULE OUTPUT
30 1096 0 000000 D 060006 JE00 0 30 0 063006000630 4606 3630 06.06 4060 3030 3000 9038 00690 360000 40 005030 000600 048 0034 00000 00 000006 0600 06 00 4090 0 0000 00 00 00 00 0 00 0 0000 10 0-00 00 6 000 3000 00 00 06000600 0000 0 D000 0000 00 0640 0000 0008 00 00 009000 0000 0000 08 06 0006 00 I 0008
LEAR36/TFE731 NOISE PREDICTION AT FAR3é APPROACH CONDIT.ON
360000 000090 000 30-00-30 30 30-00-0000 30 00360030 0-00-00 30 30 00018 060016 00 000 36 00-0006.00 1000300 00 000006 3000 90 1630 0600 3630 06 000 20 00 20 0000 0 30 0000 000 00 3000 0 00 0000 00 0 00-00 0 00 -0 0 00 00 00 00 0 00 000 0 00 5400 00 0000 9000 000 000006 0000 06 00 00 06001 0 00 0000 0. 00 0. 00 0048 0004
FLIGHT PROFILE GENERATED FOR FLYOVER PREDICTIONS
60060006000 0008 1030 200010 06 00 0000 00 0036 1000 3000 06 9000 00 00 30 0000 000 0000 0000 0000 00 0 000 000000 0 000 00 000 10 00 0 000000 0 00 0 00 0 0 0 0 00 000 6 00 0 00 0 00 06 0000 0 0 0 0 0 00 00 00 0 000 0 0 0 .00 00 -0 000 0 000 000 0 00 0 00 0 0000 0 00 0 0000 0 06 8 0000 0

VEL= 253.2 AMACH=0.223 TOROLL= 4500. APDIST=10685, XALT=1000. (FOR LEVEL FLYOVER)
TINE  IPRO  RANGE ALTITUDE  AIRCRAFT FLIGHT
SECONDS FEET FEET ANGLE OF ANGLE
ATTACK,DEG DEB
0.0 1 10685.0 560.0 4.0 3.0
0.5 2 10558.6 553.3 4.0 3.0
1.0 3 104321 546.7 4.0 3.0
1.8 4  10305.7 540.1 4.0 3.0
2.0 T 793 533.5 4.0 3.0
2.5 6  10052.9 526.8 .0 3.0
3.0 7 9926.4 520.2 4.0 3.0
3.5 8 9800.0 513.6 4.0 3.0
4.0 9 9673.6 507.0 4.0 3.0
4.5 10 9547.2 500.3 .0 3.0
5.0 1n 9420.7 493.7 4.0 3.0 =4
5.5 12 9294.3 487.1 40 3.0
5.0 13 9167.9 480.8 4.0 3.0
6.5 14 9041.5 473.8 4.0 3.0
7.0 15 8915.0 467.2 4.0 3.0
7.5 16 8788.6 460.6 4.0 3.0
8.0 17 8662.2 454.0 4.0 3.c @ v
8.5 18 8535.7 447.3 4.0 3.0
9.0 19 8409.3 440.7 4.0 3.0 ﬁ
9.5 20 8282.9 434.1 4.0 3.0
10.0 21 8156.5 427.5 4.0 3.0 (7 3
10.5 22 8030.0 420.8 4.0 3.0
11.0 23 7903.6 414.2 4.0 3.0
11.5 26 7777.2 407.6 4.0 3.0
12.0 25 7650.8 401.0 4.0 3.0
12.5 26 7524.3 394.3 4.0 3.0
13.0 27 7397.9 187.7 4.0 3.0
13.5 28 7271.5 381.1 4.0 3.0
14.0 29 7145.1 374.5 a.0 3.0
16.5 30 7018.6 347.8 4.0 3.0
15.0 31 6852.2 361.2 4.0 3.0
15.5 32 6765.8 354.6 4.0 3.0
16.0 33 6639.4 347.9 4.0 3.0
16.5 3% 6512.9 361.3 .0 3.0
17.0 35 6386.5 334.7 4.9 3.0
17.5 3% 6260.1 328.1 4.0 3.0
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NASA GASP NOISE MODULE OUTPUT
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OA(20-20K)
LINEAR
A-SCALE
PP E0440
OA(50-10K)
LINEAR
A-SCALE
HEEIIEIIGS
PERCEIVED
NOISE LEVL
PNL

PNLTC

72.5
74.4

76.6 80.5
78.4 8l1.6

84.3
85.4

#uuuuSTATIC LEVELS AT AMBIENT CORRECTED TO

88.0 91.5
88.9 92.2

FAA STD DAY

95.4

CONDITIONS (77 DEG Fy» 70 PCT RH) FOR FLYOVER FREDICTIONS ONLY

90.5 92.1

&3

89.7 90.9
89.0 950.7

g &
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89.4

98.4 101.1 102.8 103.5 103.7 103.5 101.7
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HOISE SOURCE= COMB »# DISTANCE

1/3 OCTAVE
BAND CENTER
FREQUENCY
NS

20.0
25.0
31.5
49.0
50.0
63.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400.0
500.0
630.0
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
3150.0
4000.0
5000.0
6300.9
8000.0
10000.0
12500.0
16000.0
20000.0

1060.0

MIKE LOCATIONS IN DEGREES

10.
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28.6
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54.3
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1.1
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70.9
70.2
68.8
67.2
64.6
61.8
59.0
55.1
51.1
47.7
44.1
39.9
35.7
31.1
25.7
20.0
13.8

6.6

30.

31.9
35.9
40.0
4.1
%8.5
52.6
55.8
9.3
62.5
66.9
67.6
70.0
71.2
72.2
71.3
69.9
68.2
65.6
62.8
59.9
55.9
52.0
48.6
45.0
40.8
36.5
31.9
26.4
20.8
14.5

7.3

40.

33.5
37.6
4l1.6
5.8
0.1
4.1
57.4
60.8
64.0
66.4
69.0
71.4
72.5
73.3
72.3
70.9
69.1
66.4
63.6
60.7
56.7
52.8
49.4
45.7
4l1.5
37.2
32.6
27.0
21.4
15.1

7.8

50.

35.4
39.4
43.5
47.7
se2.1
5.9
59.2
62.6
65.7
68.1
70.7
72.9
73.9
74.6
73.5
72.0
70.1
67.4
64.6
61.5
57.4
53.6
50.2
46.5
42.2
37.9
33.2
27.7
22.0
15.6

8.3

NASA LEWIS RESEARCH CENTER
NASA GASP MOISE HODULE OUTPUT
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LEAR3G/TFE73]1 NOISE PREDICTION AT FAR36 APPROACH CONDITION
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NASA LEWIS RESEARCH CENTER

NASA GASP NOISE MODULE OUTPUT

B0 363838 36 30 38 36 30 30 36 306 96 3 3606 W6-6-36-6 3696 38 38 3836 38 30 036 36330 36 98 38 36 36 6 36 36 3638 36 3 36 363 36 31 36 36 36 0636 36 36 3 08 3 3636 30 3636 36 3¢ 26 36 36 3620 36 36 36 36 36 38 36 96 DE-I6IE I N30 38 3636 38 3 36 6 30 36 36 3 33636 36 96D 36 3¢ 2630 06 OF 36 96 0 36 S-08 98 3% 08 9606 96 3 3¢ 96-06 3-8 9% 2696

TFE731/LEAR36 APPROACH SIMULATION FLYOVER HOISE PREDICTICN

FE 3636 60606 30 3630 36 36 30 30 36 06 06 6 S 36 J0I0TE 36 30 U038 263630 30 6 30 20 36 36 26 30 3 36 363 3 3636 36 3¢ 36 06 3036936 36 34 36 3628 3 8 36 36 3636 36 36 3638 36 36 36 36 30 2036 3 36 2 35 3P I 36 369698 3 363 3 66 JE 26 6 I 36 36 D6 3¢ 6 6 26 D633 D6 36 396 0 36 326 6 38 D6 6 3696 D6 3¢ 3F 3 D 34 36 9 36 96 336

NOISE SOURCE= JEY #» DISTANCE

100.0 #»

ONE-THYPD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUIRMARY

FE 3007 363036 38 06 30 36 36 36 96 36 38 36 06 20 26 30 3636 36 36 0 36 3630 36 36 3 30 30 36 I 56 30 3¢ 36 36 36 36 3636 3 636 20 30 36 30 30 30 06 36 0636 36 36 30 26 30 3606 30 30 3836 3638 36 6 36 3 D6 36 36 0 3636 36 36 3 36 06 30 36 3¢ 0 366 36 D636 36 336 36 3 3 33 D634 36 3 36 36 336 34 36D 3636 I 36 3¢ 36 36 3 36 36 3 9F 3 I € 36 WO

1/3 OCTAVE
BANT CENTER
FREQUENCY
062620 26 94 36 96 94

20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400.0
500.0
630.0
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
3150.0
4000.0
5000.0
6300.0
8000.0
10000.0
12500.0
16000.0
20000.0

MIKE LOCATIONS IN DEGREES

SOUND PRESSURE LEVEL,DB

10. 20. 30. 40. 50. 60. 70. 80. 90. 100.. 110. 120. 130. 140. 150. 160.
596 35 30 30 36 34 0F 3650 36 J6 3¢ 36 3 36 38 3636 3 36 36 36 36 8 36 36 3 3 36 O6 3¢ 36 6 D6 IE 36 30 3630 36 2 06 3 06 I 36 FH36 D6 6 36 D636 36 2 36 D6 26 36 3 36 3 D6 6 36 36 36 I6 26-D6 36 3¢ 36 36 2F 3 3 D6 3 OF 36 36 2 3¢ 3¢ I 06 3¢ ¥ 36 3¢ 3% 3¢ W96
57.3 57.4 57.6 57.8 58.1 58.4 58.8 59.3 59.8 60.4 61.0 61.6 64.0 68.0 70.4 70.5
59.4 59.5 59.7 59.9 60.2 60.6 61.0 61.4 62.0 62.5 63.1 63.8 66.3 70.9 73.2 72.6
61.7 61.8 61.9 62.1 62.4 62.8 63.2 63.7 64.2 4.8 65.4 66.0 69.1 73.8 75.5 74.3
64.C 64.1 64.3 64.5 64.8 65.1 65.5 66.0 66.5 67.1 67.7 68.3 71.5 75.8 77.2 75.9
65.9 66.0 6.2 66.4 66.6 67.0 67.4 67.8 68.4 68.9 69.5 70.2 73.2 77.0 78.5 77.4
67.5 67.6 67.7 67.9 68.2 68.5 68.9 69.4 69.9 70.6 71.0 71.8 74.9 78.1 79.5 78.6
68.7 68.8 68.9 69.1 69.4 69.7 70.1 70.6 71.1 71.6 72.2 73.3 76.4 79.2 80.3 79.2
69.7 69.7 59.9 70.1 70.4 70.7 71.1 71.5 72.0 72.5 73.1 74.5 77.3 79.5 80.4 79.0
70.5 70.6 70.7 70.9 71.2 71.5 71.9 72.3 72.8 73.4 73.9 75.6 77.9 79.3 79.8 78.0
71.2 7:.3 71.5 71.7 71.9 72.2 72.6 73.1 73.5 74.1 74.6 76.2 78.0 78.8 78.6 76.1
71.7 71.8 71.9 72.1 72.4 72.7 73.1 73.5 74.0 74.5 75.0 76.5 77.6 77.9 77.1 74.3
72.0 72.1 72.2 72.4 72.7 73.0 73.3 /3.8 74.2 74.8 75.3 76.4 76.8 76.5 75.5 72.5
72.2 72.2 72.4 72.6 72.6 73.1 73.5 73.9 74.6 74.9 75.4 76.2 76.0 75.1 73.8 70.7
72.1 72.1 72.3 72.5 72.7 73.0 73.4 73.8 74.3 74.8 75.3 75.8 75.0 73.6 72.1 68.7
7.9 72.0 72.1 72.3 72.6 72.9 73.2 73.6 74.1 74.6 75.1 75.3 73.9 72.2 70.4 67.0
71.5 71.6 71.7 71.9 72.1 72.4 72.8 73.2 73.7 74.2 74.7 74.6 72.8 70.7 68.7 65.1
70.9 71.0 71.1 71.3 71.5 71.8 72.1} 72.6 73.0 73.5 74.0 73.7 71.6 69.2 67.0 63.2
70.2 70.3 70.4 70.6 70.8 71.1 71.5 71.9 72.3 72.8. 73.4 72.8 70.4 67.8 65.3 61.4
69.5 69.6 69.7 69.9 70.1 70.4 70.8 71.2 71.6 72.1 72.6 71.9 69.3 66.4 63.7 59.6
68.5 68.6 66.7 68.9 69.1 69.4 69.8 70.2 70.6 71.1 71.6 70.86 68.0 66.9 61.9 57.6
67.6 67.6 67.7 67.9 68.2 68.4 68.8 69.2 69.6 70.1 70.6 69.7 66.8 63.5 60.2 55.9
66.5 6(.6 66.7 66.9 67.1 67.4 67.7 68.1 68.6 69.1 69.6 68.6 65.6 62.0 56.6 54¢.1
65.4 65.5 65.6 65.8 66.0 66.3 66.6 67.0 67.5 68.0 68.5 67.5 64.3 60.6 56.9 52.2
64.2 64.3 64.4 64.6 64.8 65.1 65.5 65.9 66.3 66.8 67.3 66.2 63.0 59.1 S5.1 50.3
63.1 63.1 63.3 63.4 63.7 63.9 64.3 64.7 65.1 65.6 66.1 65.1 61.8 57.7 53.5 48.8
61.9 61.9 62.1 62.2 62.5 62.8 63.1 63.5 64.0 64.4 64.9 63.9 60.5 56.2 51.8 46.7
60.7 60.8 60.9 61.1 61.3 61.6 61.9 62.3 62.8 63.3 63.8 62.7 59.2 54.7 50.0 44.8
59.6 59.6 59.7 59.9 60.1 60.4 60.8 61.2 61.6 62.1 62.6 61.5 58.0 53.3 48.4 43.0
58.4 %8.5 58.6 58.8 59.0 59.3 59.6 60.0 60.5 60.9 61.5 60.3 56.8 51.9 46.8 4l1.2
57.1 57.2 57.3 57.5 57.7 58.0 58.3 38.7 59.2 59 7 60.2 59.1 555 50.3 44.9 39.2
55.9 56.0 56.1 56.3 56.5 56.8 57.2 57.6 58.0 58.5 59.0 57.9 54.3 48.9 43.3 37.4

SOUND
POWER

LEVEL,DB

114.0
116.4
118.7
120.7
122.3
123.6
124.6
125.2
125.4
125.4
125.3
125.1
124.8
124.49
124.1
123.5
122.8
122.0
121.3
120.3
119.4
118.4
117.4
116.4
115.3
114.3
113.5
112.9
112.6
112.7
112.9
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0A(20-20K)
LINEAR 83.3 83.3 83.5 83.7 83.9 84.2 84.6 85.0 85.5 86.0 86.5 87.0 87.6 88.7 89.2 87.5
A-SCALE 79.9 79.9 80.1 0.2 80.5 80.8 61.1 81.5 82.0 82.5 83.0 82.7 80.9 79.0 77.3 74.1
EE020 000
OA(50-10K)
LINEAR 83.1 83.2 83.3 83.5 831.8 84.1 84.9 84.8 85.3 85.8 B86.4 86.9 B87.4 88.3 88,5 B86.7
A-SCALE 79.9 79.9 80.0 80.2 680.5 680.8 81.1 81.5 82.0 82.5 83.0 82.6 80.8 79.0 77.3 74.1
+E44000 40
PERCEIVED
NOISE LEVL
PNL 2.6 92.7 92.8 93.0 93.2 93.5 93.9 9%.3 94.8 95.3 95.8 95.5 93.8 92.6 91.2 88.1
PNLTC 92.6 92.7 92.8 93.0 93.3 93.6 93.9 9%.3 94.8 95.3 95.8 95.5 93.8 92.6 91.2 8.2

#eeneGTATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY CONDITI

3

(77 DES F, 70 PCT RH) FUR FLYOVER PREDICTIONS ONLY

ALIVNRO ¥00d 40
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bel

MOISE SOURCE= ATUR ## DISTANCE

1/3 OCTAVE
BAND CENTER
FREQUENCY
000600 00 00 2 620

20.0
25.0
31.5
40.0
30.0
63.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400 0
500.0
630.0
800.0
10¢€0.0
1250.0
1600.0
2000.0
2500.0
3150.0
40C0.0
5000.0
6300.0
8000.0
10020.0
12500.0
16000.0
2¢0000.0

100.0 %«

MIKE LOCAVIONS IN DEGREES

10. 20 30. 40. S0. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 160.
638 36 36 36 36 36 36 D006 3o P5 36 2 36 D6 30 336 36 3 D6 3636 3 36 6 36 V& 36 B 3 I6-IEI6 3 36 36 DI 3626 I3 36 303636 36 3 ¢ 36 IE-I6 36 36 36 36 36 30 2036 36 36 -2 36 30 36 30 b 366 36 36 36 o 96 96 3 3¢ 96 36 -3¢ 36 3636 30 9F 36 36 36 3¢ 063
42.6 33.64 44.1 44.8 45.3 45.9 46.3 46.8 47.3 51.3 53.3 52.3 48.5 43.7 39.5 37.3
43.5 44.4 45.1 45.7 46.3 46.8 47.3 647.8 48.3 52.3 54.3 53.3 49.5 44.7 40.5 38.3
44.5 45.3 46.1 46.7 47.3 47.8 48.3 48.8 49.3 53.3 55.3 54.3 50.5 45.8 41.5 39.3
5.5 46.3 47.1 47.7 48.3 48.8 49.3 49.8 50.3 54.3 $6.3 S55.3 51.6 46.0 42.5 40.3
46.5 47.4 48.1 48.7 49.3 49.8 50.3 50.8 51.3 55.3 57.3 56.3 52.5 47.7 43.5 41.3
47.5 48.6 49.1 49.7 50.7 30.8 S51.3 51.8 52.3 56.3 58.3 57.3 53.6 48.8 44.5 42.4
48.5 49.4 50.1 50.7 51.3 51.9 52.4 52.8 53.3 57.3 59.3 58.3 54.6 49.8 45.5 43.4
49.6 50.4 51.1 51.8 52.3 52.9 53.4 53.8 54.3 58.3 60.3 59.3 55.5 50.7 46.5 44.3
50.6 S51.4 52.1 52.8 53.3 53.8 54.3 54.8 55.3 59.3 61.3 60.3 56.6 51.8 47.6 45.4
51.5 52.3 53.1 53.7 54.3 54.8 55.4 55.9 56.4 60.6 6.4 6l.% 57.6 52.8 48.5 46.4
52.6 53.4 56.2 54.8 55.4 55.9 56.4 56.8 57.3 61.3 63.3 62.3 58.6 53.8 49.5 47.4
53.6 54.4 5¢.1 55.8 56.3 56.9 57.3 57.8 58.3 62.3 64.3 63.3 59.6 54.8 50.6 48.4
54.5 55.4 56.1 56.8 57.3 57.9 58.4 58.8 59.3 63.3 65.4 64.4 60.6 55.8 51.6 49.4
55.5 56.4 57.1 57.8 58.4 58.9 59.¢ 59.9 60.4 64.4 66.4 5.4 61.7 56.9 52.6 50.4
56.6 57.5 58.2 58.8 59.4 59.9 60.4 60.9 61.4 65.4 67.4 66.4 62.7 57.9 53.6 51.5
57.6 58.4 59.2 59.8 60.4 60.9 61.4 61.9 62.4 66.4 68.5 67.5 63.7 59.0 54.8 52.6
58.6 59.5 60.2 60.9 61.4 62.0 62.6 63.0 63.5 37.4 69.4 68.4 64.5 59.6 55.3 53.1
59.7 60.5 61.2 61.9 62.4 62.8 63.1 63.6 64.0 68.0 70.0 69.0 65.2 60.4 56.2 54.0
60.2 61.0 61.8 62.4 62.9 635 64.0 66.5 65.0 69.0 71.0 70.0 66.3 61.5 57.3 55.1
61.1 62.0 62.7 63.4 63.9 64.5 65.0 65.5 66.0 70.0 72.1 71.1 67.3 62.4 58.2 56.1
62.2 63.0 63.3 64.4 65.0 65.5 66.0 66.5 67.0 71.1 73.2 72.3 68.7 64.0 59.8 57.7
63.1 64.0 6¢.8 65.5 66.1 66.8 67.4 68.1 68.7 72.9 75.1 74.3 70.7 66.0 61.. 59.8
64.8 65.7 66.5 67.3 68.0 68.8 69.4 70.2 70 ' 75.2 77.6 76.8 73.3 69.0 64.9 62.8
66.7 67.8 68.7 69.0 70.4 71.3 72.3 73.1 7 3 78.0 80.1 79.2 75.5 70.6 66.4 04.3
69.9 70.8 71.6 72.4 73.1 73.7 76.1 74.7 7 3 79.4 8l.6 80.7 77.0 72.4 68.2 66.1
71.2 72.1 72.9 73.6 74.3 5.0 75.7 76.3 76.9 8l.1 83.2 82.3 78.6 73.8 69.7 67.5
72.7 73.6 74.4 75.2 75.8 76.5 77.3 77.6 78.2 82.3 84.5 83.6 79.9 75.2 71.0 48.8
73.9 74.7 75.5 76.3 76.9 7.6 78.2 78.6 79.4 63.5 85.7 84.8 81.1 76.2 72.1 70.0
74.7 75.6 76.4 77.1 77.8 78.5 78.9 79.6 60.3 84.6 86.9 86.1 82.6 78.3 74.2 72.1
75.1 76.0 76.9 77.7 78.5 9.3 80.4 81.2 81.9 86.1 88.3 87.5 83.8 78.9 74.7 72.5
76.7 77.6 78.5 79.4 80.3 8l.1 8l1.1 81.8 82.5 86.7 89.0 88.0 84.2 79.3 75.1 72.9

NASA LEWIS RESEARCH CENTER
NASA GASP NDISE MODULE OUTPUT
B0 000000006 00 0000636 000600036 60006 0006306163606 303006 006 0600 20060636 1636 360636 00 36 06060636 36 3606 06.36 16 .36 16 6 36 36 16 36 2006 063 00-36 1000 06 00600006 360036 6 060036 06 0606 3 303616 360036 0006 0 37 36060606 200006 00636 30 6000606060006 0606 36 0008
LEAR3IS/TFE73,. NOISE PPEDICTION AT FAR36 APPROACH CONDITION
SEA0 0500 0600000636 0606 06 1000 00 J600-00-06 06 T8 0506 00 36 06 36 00-00-06.36.00 00080436 006 06-6-36.00 063096 06 36 6 36 36 06 0608 6 0636 06 30 36 3006 0630 06.06-06 0606 36-06 .38 000606 30 066 36.06 2 36 06 366 36 3636 -36-06-00 36 000 36- 306 00 3636 30 3006 3636 96 0636 30 06 6 36 366 30000 36 36 .38 36 26 .06 -6 06000 48
ONE~THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY
B 00606 e 6063000 00 D OE 0600606 30 060638 06 36 38 306 36 16361936 0696 366 36363606 260600 16.06-36-06-06-06 36 36 36-36-06.36 T6 1636 7896 06 06 36360 16-06 36 06 36 3636 36-06 36 000636 36-00-00-06 0696 06 363606 30 3636 1606 36 06 36 160630 06 060606 30 9036 3006 36 36 36 0006 066 36 36 30 00 06 06 30 06 00060606 30 B-06-0. 06

SOUND PRESSURE LEVEL,DB

.

SOUND
PCWER
LEVEL,DB

9%.0
100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.1
109.0
110.0
111.1
112.2
113.2
114.2
11F.2
115.%
116.9
118.0
119.2
1211
123.6
126.3
128.0
129.8
131.5
133.2
135.3
138.0
14C.0

$1 39vd TYNIOO

ALITVND ¥00d 40
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i3
OF POOR QuaL Ty

XXX T XYY
OA(20-29%)
LIKEAR
A-SCALE
s0s0500000
OA(FQ-10K )

o
"oy

1.7 Jd2.4 83.
.7 82.

80.1 80.9 @&
79.5 85.3 81.9 M

79.3
78.6

LINEAR
A-SCALE
tess0s0000

3.7 89.%8 &7.3
3.8 89.6 07.5

PERCEIVED
NOISE LEVI

[N 2

PHL
PNLTC

s8ussSTATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY CONDITIONS (77 DEG F, 70 PCT PH) FOR FLYOVER PREDICTIONS ONLY



9e1

N/SA LEWIS RESEARCH CENTER

NASA GASP NOISE MODULE OUTPUT

DD U000 AN SN0 0000000000000 0000 DA DI T 000N D000 00 00 40000 N0 0000 U0 U000 000000 00 00 08 00 O 000 000 000 U000 00000000 D00 06000000 000 30 06 0 0 D 008 D0 00 DO 0¥ 16 08 606 0 00 0608 G0 00 08 083006 06 06 00 06 0 0 00 0F 08 00 0030 0600 0

TFE731/LEARYS APPROACH SIMULATION FLYOVER NOISE PREDICTION

DN 00 A 0T D 2000000000000 000 N30 U0 U000 02PN U000V X000 0 003D O0 030 OO0 0000000 D600 00N O 0602 O 000000020 000 00 00 00 0 00 06 30 D0 D0 06 00 0006 08 08 3000 08 B8 B o5 U0 B0 06 06 06 98 00 36 08 0F 04 08 3¢ 96 9 98 3¢ M

NOZ3E SOURCE= TOTL w#» QDIST'NCE =
TEDEID 0000000000020 0600000 000 000000 006600000000 0006 000000 00 0 06 000 0000 00 006 0 D000 0006 00000 0000 000 00 000 0600 00 0 40 000 060 00 0690 00 06 0 30 00 00 08 I8 00 1 00 00 06 06 39 08 D 00 0600 D010 06 00 000 06 7% 06 D640 06 30 0006 006 1 001600 00 00 1000 30 0 20 ¢

173 OCTaVE
BAND CENTER
FREQUENCY
L I123 22T

20.0
25.0
31.5
40.0
50.0
53.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400.90
$00.0
630.0
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
1150.0
4000.0
5000.0
6300.0
8000.0
.0000.0
12500.0
16000.0
23000.9

10.

57.5
59.6
81.7
64.1
66.0
67.6
68.8
69.9
70.9
?71.8
72.5
73.2
73.7
7%.0
73.7
73.1
72.8
72.1
72.8
73.8
76.0
78.3
80.49
82.1
88.5
85.3
85.6
9.7
85.7
87.7
85.2

20.

57.6
59.7
61.9
64.2
66.1
67.7
69.0
70.1
n.1
7.0
72.9
3.7
74.3
?4.7
74.3
73.6
73.0
72.6
73.1
74.5
76.9
79.1
81.2
83.1
89.7
86.0
86.6
93.0
26.3
88.8
86,1

30.

57.8
59.9
2.1
69.9
66.3
7.9
69.2
70.3
7.4
2.4
73.3
74.3
74.9
7%.3%
74.9
4.1
73.9
72.9
73.2
4.6
76.8
79.0
81.1
8%.2
89.4
85.6
86.7
92.6
8¢.0
5.6
85.9

100.0

40.

58.0
60,1
62.3
69.6
66.5
63.2
69.5
70.6
71.8
72.8
73.9
75.90
75.6
76.90
75.%
79.6
73.8
73.17
73.4
7%.7
76.8
78-9
81.0
83,5
89.0
85.1
86.9
92.1
85.7
88.3
85.5

*

MIK? LOCATIONS IN DEGRERS

50.

58.3
60.4
62.6
649.9
b, v
8.9
69.9
72.1
72.3
73.8
76.?7
7%.8
76.5
76.8
76.2
5.3
7%.3
73.3
73.1
73.7
75.3
77.2
79.1
82.2
87.1
32.9
85.7
90.1
84.2
86.7
84.2

60.

58.7
60.8
63.0
65.3
67.2
8.9
70.3
71.5
72.8
749.0
78.3
76.4
77.0
77.2
7.8
7%.6
76.8
73.4
72.9
73.0
74.0
75.8
77.2
a1.l
84.6
80.9
84.7
87.4
83.0
85.0
8%.3

70.

59.1
6l1.2
63.49
65.7
67.7
69.3
70.7
72.1
73.3
.6
76.0
76.9
77.7
77.%
76.8
75.9
78.6
73,6
72.9
72.8
73.6
74.6
78.6
82.5
8g.4
79.7
86.6
82.3
83.9
83.4
82.%

80,

89.6
61.7
63.9
66.2
68.2
69.8
71.3
72.6
73.9
5.2
76.6
77.%
78.3
77.9
77.1
76.2
75.0
73.9
7.3
73.2
73.8
75.0
7.2
faz.2
79.9
80.3
86.1
1.9
83.9
83.3
82.8

SOUND PRES3IURE LEVEL,DB

90.

60.1
62.2
64.5
66.3
68.8
0.4
72.0
73.4
74.7
6.2
77.6
78.5
79.¢
78.7
77.8
76.8
78.8
74.5
7%.90
74.1
74.9
76.3
77.9
83.0
80.8
ai1.e
86.6
82.7
84.6
83.9
831.5

200.

6 0
63.0
658.2
67.5
69.8
71.2
72.7
74.2
78,6
77.2
78.6
79.4
80.1
79.8
74.6
77.6
76.6
75.%
75.4%
75.8
76.9
78.4
§0.5
84.5%
83.1
84.7
es.1
88.6
87.2
87.1
87.2

110,

61.8
63.8
66.0
2.3
70,2
71.9
73.4%
7%.9
76.3
77.9
79.3
80.0
80.8
79.8
79.0
78.1
77.0
76.3
76.4
77.0
78.2
79.8
8z.2
8c.3
84.6
86.4
88.7
87.3
88.6
29.0
89.3

220,

62.2
64.3
66.5
£8.8
70.8
72.6
74.4
76.0
77.4
78.9
80.0
80.6
80.8
80.0
79.0
77.6
76.6
8.9
76.90
76.8
78.1
79.9
82.4
84.9

130.
FEDEUA 000000 060 V000000000000 0000000000 b O TN D000 00 0007 0 00 00 00 30 0 00 000000000 00 30 6 30 00 00 20 96 3 06 -0 36 00 6 049006 85 960 20 6 00 0 00 10 06 30 30 20 06 00 36 30 96 96 00 4 9836 30

64,2
66.%
69.3
71.6
73.8
7%.2
76.9
78.1
79.0
79.9
80.4
80.6
80.9
79.2
77.9
76.5
7%.9
74,1
7%.2
75.%
77.1
79.0
81.9
a8%.7
83.2
85.6
86.4
a8.1
88.9
8r.3
85.0

140,

68.0
70.9
73.8
75.8
77.1
78.3
79.8
80.0
890.2
80.4
80.6
80.4
79.7
78.%
76.9
75.0
73.1
71.9
71.8
72.8
7.6
76.2
80.4
80.1
80.3
84.2
82.1
82.8
82.4
81.3
80.7

180.

70.4
73.2
7.8
?7.2
8.8
79.¢6
80.8
80.8
80.%
80.2
7¢.8
79.8
78.9
77.8
75.9
73.8
7..6
69.8
68.8
69.2
70.6
72.1
76.6
75.7
76.1
80.3
77.6
78.7
78.2
77.0
76 .4

1560.

70.5
72.6
7.3
76.0
77.8
78.7
79.8
79.5
79.0
78.6
78.%
78.7
77.9
76.5
74.9
72.6
70.1
68.90
66.1
68.7
66.9
66.3
72.9
71.8
72.4
76.7
73.9
78.2
74.9
74.1
73.7

ONE~THIRD DCTAVE BANG A{D OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY

sSoND
POMER
LEVEL,DB

114.2
116.¢6
118.9
120.9
122.%
123.9
128.2
126.1
126.8
127.6
3128.5
129.1
129.3
120.8
127.9
126.8
125.6
124.7
124.6
125.3
126.7
128.8
130.9
134.2
136.0
135.5
138.4
148.0
138.7
140.9
141.4



LET

940900049

OA(20-20K)
LINEAR 9.8 97.9 97.7 97.4 9%.8 94.2 93,8 93.8 94.2 96.4 97.8 97.4 95.9 94.1 92.3 90.5
A-SCALE 95.0 96.0 95.8 95.6 93.9 92.1 91.3 91.2 92.0 94.1 95.3 95.0 93.6 91.1 87.5 8&4.§
se40000000
OA(50-10K)
LINEAR 95.5 96.6 96.3 96.1 9.5 92.8 91.9 91.9 92.8 94.5 95.8 95.4 9.5 93.1 91.6 89.8
A-SCALE 9.6 95.6 95.4 95.2 93,8 91,7 90,7 90.7 91.5 93.4 9.5 94.3 93,1 90.7 @87.2 &4.2
PeP0000000
PERCEIVED
NOISE LEVL
PHL 108.0 109.0 108.9 108.7 107.3 105.6 104.9 104.9 105.7 107.4 108.4 108.2 107.3 105.6 102.6 99.7
PNLTC 109.1 110.1 110.0 109.8 108.3 106.4 106.4 105.8 106.5 108.0 108.8 108.5 107.5 106.1 103.2 100.3

ALVYND ¥00d 30
$1 39vd wnDwo
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NASA LEWIS RESEARCH CENTER PAGE 10
NASA GASP NOISE MODULE QUTPUT

D00 3030 3008 50 363050 38 20203050 390 36 30 30 30 50 00 30 20 36 36 0630 3026 90 3036 30 50 3630 06 3000 00 30 06 30 00 38 0 30 3030 30 36 D0 3034 3630 36 0 30 30 36 30 36 20 00 30 30 06 38 30 26 3¢ 0 D6 06 00 08 36 D6 30 06 26 36 36 38 30 38 3636 30 00 08 36 30 36 36 06 36 96 30 26 36 30 06 3% 2 DF 0036 96 08 30 56 3¢ 3¢ 0096 36 36 3F 36 06 3 36 98- 96 06 08 0

TFE731/LEAR36 APPROACH SIMULATION FLYOVER HOISE PREDICTION

A0 D0 D00 0000220 00 36 30 N0 00 00200600 00006 0 06 D6 26 203630 00 8 0 00 00 0 36 30 06260 062030 00 06 06 20 50 D20 N0 2000 0 36 30 4 00 3006 36 20 30 06 00 06 D626 06 30 36 06 36 06 00 26 00 06 20 06 36 00 D606 D 8 D0 9636 06 38 30 36 36 06 38 26 D6 3¢ 30 38 36 0 36 36 D 00 36 30 06 0 36 0 08 56 3¢ OF D6 9% 56 3 08 ¥ 00 36 96 0% ¢ 00 06

DETAILED FLYOVER NOISE LEVELS,BY COMPOMNENT, AT EACH 1/2 SECOND INTERVAL ALONG THE PROFILE
AT 0000008 20 9000 90 0630 0000 .00 00 0000 0000 30 0063608 00000 00 0030 0030 00 0000 X 0000 30 000060 000600 0-00 30 00 00 06 000 30 46 0 0000 0100 06 000 D4 06 00 00 00 400006 0630 06 3000608 00 0 00 00 060606 3 08 D6 300600 366 06 00 060 06 00 06 00 00 0 38 060 0F 360600 0 000 00 060 96 000000 06-0.08 960 04 0

ENGINE- ELEV

TIME RANGE ALTITUDE  SLANT  OBSERVER  ANGLE PNL PNLTC  OVERALL  A-WEIGHTED
SEC FEET  FEET DIST,FT ANGLE,DEG DEG  COMPONENT DB (1) 08 DB(A)
0.0 10685.0  560.0 3707.9 9.6 8.6 FANI  53.5 56.1 92.1 “2.9
EAND  24.2 24.5 13.1 14.1
coMB  49.0 49.2 46.3 40.9
JET 55.9 56.1 52.9 a6.4
ATUR  44.5 45.3 36.6 34.3
TOTL  60.3 62.7 54.1 49.0
SEO0 0000 2000 00 06 20 30 30 8 0 96 36 3036 3030 30 36 3890 5 20 3 3090 36 0600 38 30 34 3 36 30 3096 30 30 3 30 5036 2 38 3036 3606 90 26 363 36 3¢ 30 36 ¢ 90 96 30 36 36 3 D0 06 04 D6 36 06 3 36 36 38 36 36 08 36 6 30 26 3¢ 36 3690 36 3¢ 3F D6 30 3¢ 36 30 36 30 00 08 30 3¢ 3¢ 0F 06 30 D834 36900 06 3 06 36 6 I 0831 3¢ 06 30 303606 8 OF 3¢ 94 000408
0.5 10558.6  553.3 3581.9 9.8 8.8 FANI  564.8 57.1 42.9 “3.7
FAND  24.3 24.6 13.2 14.2
coMB  49.5 49.7 46,7 41.49
Jet 56.3 56.8 53.2 46.9
ATUR  45.2 46.0 37.1 3.9
TOTL  61.0 63.5 84.5 49.5
6003630 3020 00 38 3000 30 54 36 36 2636 10 20 30 30 36 30 36 36 30 36 3 36 36 34 30 36 20 70 26 0038 30 0 36 30 2 36 36 36 3¢ 26 30 3596 30 0 38 36 36 36 36 36 20 30 30 36 30 36 30 36 36 26 38 8 36 06 D 30 36 36 20 28 3 36 56 36 2 36 36 3¢ 30 36 36 36 26 3¢ 3¢ D 3036 3 2 36 30 36 Db 30 35 D 2096 JE 36 34 2 06 36 3¢ 38 OF 06 36 96 0 F 3% DE-O8 08 06 00 36 3¢ 3090 08
1.0 10432.1  546.7 3456.0 10.0 9.0 FANI  55.8 58.0 43.8 44.6 gg
FAND  24.7 24.9 13.4 14.4
coM®  50.1 50.3 47.1 %2.0 (7]
JET 56.9 57.2 53.6 47.4
ATUR  45.9 46.6 37.6 35.6 =
TOTL  61.8 64.3 54,9 50.1
lll!lillil!lllliilllﬂﬂllll'ﬂllllﬂ'lll!Ill’l!!l!ll!l!ll'!l'l"ll*!i!!llﬂﬂ!l”lll'ﬂ'lC"Il“ll#illl!.ﬂﬂlIlllﬂl“*ll*lllﬂ""ﬂmiﬂ'lmg v
1.5 10305.7  540.1 3330.2 10.3 9.3 FANI  56.5 58.9 44.6 45.5 >
FAND 25 3 25.6 13.6 9.7 ,2 g
coM8  50.8 51.0 47.5 42.5
JEY 57.6 58.0 53.9 47.9 aa
ATUR  46.6 47.3 38.) 3.2
TOTL  62.6 68.0 55.3 0.8
600 0E38 56 36 30 30 3690 36 36 98 9038 2696 30 6 30 36 38 3636 36 3098 36 30 4060 30 06 2690 28 8 303050 36 36 36 96 30 36 30 3000 30 D6 36 36 36 36 36 20 06 3 30 26 36 36 38 36 30 08 30 38 36 96 36 36 36 9630 96 36 38 3 36 26 3 36 34 626 3 9F 06 OF 0 3096 30 98 30 36 30 D6 3 56 3-8 D8 3438 36 3 96 S-I6AE 8 3¢ 36 8 408 -9 06 08 O DE-IE-06 3¢ 20 9604
2.0 10179.3  533.% 3204.3 10.5 9.5 FANI  57.5 59.8 45.8 46.4
FAND  26.1 26.5 14.1 18.1
COMB  51.4 51.7 47.9 43.1
JEY 58.2 58.7 54.3 48.5
ATUR  47.4 48.0 38.7 36.9
TOTL  63.49 65.7 55.7 51.4
HI0I0 0360 0000 30 30-06 30 30 00 36 36 20 30 2634 3 0 35 36 3600 046 3038 36 30 30 30 003030 36 36 90 30 56 56 00 36 3630 36 00 0 30 36 63 0030 30 3 3056 30 06 30 00 36 36 36 D6 36 3t 38 36 D6 00D 98 3606 36 36 36 06 0836 30 36 30 3¢ 30 96 38 36 D 3006 D0 06 30 36 36 36 36 36 38 08 D% 34 30 04 FE96 3 06 3 08 D6 06 90 3¢ -6 0 36 3¢ 38 O 06 3¢ 38 06 204
2.5 10052.9  526.8 3078.6 10.8 9.8 FANI  58.5 60.8 46.4 47.3
FAND  26.8 28.0 14.6 15.6
coms  52.1 52.5 48.4 43.8
JET 58.9 59.4 54.7 49.1
ATUR  48.2 48.9 39.3 37.6

TOTL 64.3 66.5 56.2 52.2
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FEC 303636368 38 303806 3 36 3806 3538 36 36 363606 3038 36 36 363630 300 36 3636 36 3090 38 36 352036 36 3006 3036 36 3636 3436 9036 35 08 3696 36 38 3 36 38 30 4 36 3636 38 4F 36 36 36 30 36 30 98 36 336 3¢ 36 36 3 96 J-H-06 36 06 D 36 36 96 JEIE 38 695 3 36 36 36 266 P1-I6-I0-06 36 36 26 T-IEIHHEIE SDHIESHIEIEIE JHIE 9098 0 IHE

35.5

1708.7

89.5

5311.0

179.9

0.9

6363636 30 35 3Dk 36 36 36 36 36 96 36 26 38 36 3 3 3 36 36 3636 20 5300 0036 63 90 20 36 34 36 36 36 06 348 38 360 o 36 36 3606 30 36 36 38 36 36 D06 HIE 3 36 br 16 36 3630 D 3 36 36 06 36 36 3056 38 98 9 3 3 36 36 36 0636 34 36 3 36 36 3¢ 6 IEJEIEV I U6 I FET 36626 DI JEI I FE-IE-IEIEI U6 6 D66 3036 38 38 90 3436 34 96 96 34

36.0

FEII 360838 360 36 3300030 36 38 36 08 336 90 3016 2-V-06 36 36 3006 36 9030 341630 30 26 38 3038 34 D6 38 J6 300363836 36 JEDEI0-J-00 300 JIE-T6 36 26 38 36 1663036 3636 36 28 36 3HIE 6 0IEIE 96 3636 3636 638 903650 3 3636 36 I 3036963096 38 36 96 36 J-00-36-06-3H-36 £330 06 00 36 DU 3-DEI6-30 00 30-3-00-00-0 38 3¢ 309094
1455.9

36.5

1582.3

82.9

76.3

5437.3

5563.6

179.8

179.7

0.8

0.7

FEIEIE 06 23 36 30 36 36 3036 36 30 90 636 36 30 38 D638 30 530 36 3630 36 3036 36 36 36 30 36 3698 36 3 30 36 36 96 36-36 6 3636 36 D 36 36 3 30 36 3636 30 36 36 3¢ 36 3¢ 30 336 36 36 36 2% 9F 3025 36 0 36 3 3 36 36 36 3¢ 36 3636 36 3 3 3 3 36 30 36 3¢ H-F 06 36 36 36 36 IE-IE -3¢ 3T 336343 36 JHIEE JE-IF-DH-IE-IE-08 36 3069 30 068 960

37.0

1327.4

69.7

5689.9

179.7

0.7

00T U0 3030 36 33036306 386 36300 36 30 36 3436 3600 3606 3635 303636 36 36 3 36 23436 36 36 56 38 36 38 36 3630 96 369606 36 36 T 3636 38 338 36 3636 36 630 96 30 3 36 36 6 30 30 36 4896 36 3t 3630 3690 903030 36 36 36 3636 3636 36 36 36- 0006 38 36 36 36 36 36 06 30 3 I6-06 2096 3636 606 3606 36 36 36 2606 36 0000 96 3¢ -3

37.5

12063.0

63.0

5816.3

179.6

0.6

FANI 24.2 24.2 13.0 14.0
FAND 29.1 29.4 18.4 18.9

coms 53.9 $4.1 52.8 45.2

JET 46.4 46.6 67.4 35.5

ATUR 29.8 30.0 23.3 19.9

ToTL 55.6 55.7 53.9 45.6

FANI 24.2 264.2 13.0 16.0

FAND 28.5 28.8 17.9 18.4

coms 53.4 53.6 52.3 4%.7

Jer 45.8 46.0 46.9 35.0

ATUR 29.4 29.6 22.7 19.4

T0TL 55.1 55.2 53.4 45.1

FANT 26.2 26.2 13.0 16.0

FAND 28.0 28.3 17.4 17.9

coMB 52.9 53.1 51.8 “a.1

JET 45.3 45.5 66.4 36.5

ATUR 28.9 29.1 22.2 19.0

TOTL 54.6 54.6 52.9 49.6

FANI 24.2 24.2 13.0 14.0 2 o
FAND 27.6 27.8 17.90 17.5 F ]
coms  52.3 52.5 51.3 43.6 o
JET 44.8 45.0 45.9 34.0 3 S
ATUR 8.5 28.7 21.7 18.5 o
TOTL 56.9 56.1 52.4 44,1 o
FANI 26.2 24.2 13.0 14.0 g ;
FAND 27.1 27.6 16.6 17.1 >R
coMB 51.8 52.0 50.7 4. cm
JET 44.3 44.% 45.4 73.4 2 &
ATUR 28.1 28.3 21.2 18.1

TOTL 53.5 53.6 51.9 43.5

FANI 24.2 26.2 13.9 14.0

FAND 26.6 26.9 16.1 16.7

cors 51.2 51.4 50.2 42.4

JET 3.7 43.9 4%4.9 32.9

ATUR 27.6 27.8 20.7 17.6

TOoTL 52.9 53,0 51.3 42.9

FANI 26.2 26.. 13.0 4.0

FAND 26.2 26.5 15.8 16.3

coMB 50.6 50.8 49.8 41.8

JET 43,1 43.3 44.3 32.3

ATUR 27.3 27.5 20.1 17.2

TOoTL 52.3 52.4 50.7 42.3
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S50 550505006550008505805000085550 7850005000000 000000V0000R00SS000800006000000SI00SOOSSIOBCRIGIUPERBOLSFRIUSII NSO ESE0PSSSIsOPIDse

38.0 1676.6 56.4 5%2.6 179.5 0.5 FANT  26.2 26.2 13.0 6.0
FL®  25.0 26.0 15.6 16.0
B 9.9 50.1 48.9 4l.1
I «2.5 2.7 43.6 31.6
AT 27.0 27.2 19.5 16.7
ToTL s1.7 51.7 50.0 61.6
Ad g e dd 22 2 d ad 2 d 2 ot 22 2 T2 22l S Y22 YR YT Yy Y T YA YR AT Y Y Y I Y N R P Y A P Y Y YR Y P Y Y Y VPP PR Y Y Y Y I YTRR YT Y T Y Y T FY PVFE VY FFEY Y F vy ey
8.5 950.2 «9.8 6069.0 179.4 0.4 FANT  24.2 2.2 13.0 14.0
FAD 5.6 25.7 15.1 15.7
cors 9.2 49.4 “8 .2 “0 .6
JET «1.8 «1.9 “3.0 5.0
AR 26.8 27.0 18.9 16.3
TotTL  s1 3 51.1 %9.3 2.9
GG SO VSOOIV PDNOVIVEI I IPIITII VRS EAS TSRO USINEOOORPISOCTRSUSUEPPIERIIGUOBOIGESESCEPIOIISSOSSDORIIIROISISIIDEDIBEessosNIe
39.0 823.7 «3.2 6195.4 179.4 0.6 FANI 26.2 26.2 13.9 14.0
O 25.1 25.6 16.8 .5.5 Q9
cca 8.8 “8.7 47.4 39.6 3
JEY e1.1 a1.2 «2.2 30.2 s
AR 26.8 2.7 18.3 16.9 =
ToTL  50.3 50.3 8.5 %0.1 g 2
SO0 00800950RS NSRRI EISOOOUIIESETOSPOITEIPTEES DSBS OEOPICESUSPATS IS IeNSODPEISOIODETISIIGISERSIES IOl ISEIISEEsetInOesNsseeses x e
39.5 697.3 3.8 6321.8 179.3 0.3 AT 26.2 26.2 13.90 6.0 P
FAND 25.0 25.3 164.5 15.3 P g
core 7.7 %7.9 6.6 38.8 55
JET «0.3 %0.3 a1.6 29.6 - M
AT 26.2 26.6 17.7 15.6 -
TOTL  49.§ “9.6 “7.7 39.3 1 a
(222 e sl 2 22222222 2 22222222222 JX T 22222 22 27132y 2 22 Yy Y A A2 Y s Yy Y A ARy Y YL oy oA s o sy
40.0 573.9 29.9 6648.2 179.2 0.2 FaNl  164.0 2¢.2 13.0 14.0
0 6.9 2s.2 16.3 18.1
OB 66.9 «7.1 45.7 18.0
JET 39.5 39.5 %0.6 28.%
ATR  25.9 26.2 17 0 15.3
TOTL 8.7 “8.8 46.9 38.8
OSSOSO P IS0V PSSPSNOSSSEIBISVESESENSNQUIOOSOSUDISUEONRPICPOIBONOIPIUSIIERTITSNSOISDICIISEOPYSSISSINEIDIISIErIODePIESODE IS
©0.5 6.5 23.3 6574.6 179.2 0.2 FANI  24.2 264.2 13.0 16.0
FAD  26.8 28.1 16.2 16.9
COm  4s.0 “n.3 .5 37.1
JET 313.7 38.7 39.7 27.8
AR 28.7 28.9 16.4 1.1
ToTL  47.9 48.0 «5.9 37.6
L 22222 XY 2222 2222ty 222 22T 2 T2 s YRy Y o2 ey Y i AR R g Yy e S A Yy Y Y A Y YR A A TP Yy Y I T A e s A ey o e )
a1.¢ 518.0 6.7 6701.0 179.1 0.1 Fant  26.2 26.2 13.0 16.0
L 26.7 25.0 16.0 16.8
co® 45 2 5.8 ¢3.9 6.2
JET 37.9 37.9 8.8 2.9
ATR 28.8 25.6 18.9 16.9
eCTL «7.3 a7.2 5.0 3.8



0s1

ARDBIRDIRBRRIIRVGUIBIRBRRLRAIRASAENBOBIRNPOR PSR REBRRVAROLABRVCP IS PRY ARSI NSRRI VAP RRANSISTRBNRBRRI RSP RN ERBERRARN ¢ SADIERRUREE NN DN

41.5 191.6 t10.0 6827.4 179.1 9.1 FANI 24.2 26.2 13.0 16.9
FAMND 26.7 25.0 14.0 14.7
corm 4.5 494.8 43.1 35.%
JET 37.2 37.2 38.0 £6.2
ATUR 25.3 25.4 15.5 14.9
TOTL 46 . % %6.5 44,5 3.1
LTI AT TR T PP PR YA Y LAY S L P LAY Y TR YT ALY TR AT CAA YA PRI PA YR Y PTY Y Y YT TP Y UL ST PT O Y PR P P ORI As 2 22 P oA P 2 R T YA T Py 1)
2.9 65.2 3.6 €983.8 179.0 -0.0 FANI 4.2 24.2 13.0 4.0
FAND 24.7 25.0 14.0 16.7
covs 4.1 “9.4 42.6 35.1
JET 36.8 36.8 37.6 25.8
ATUR 2%.28 25.3 15.3 164.9
TOTL 496.1 46.1 43.8 .7

B0 5000005000000 0000 0000 30 9000 00 00 00 000000 10 FHU0 U000 0000 00 3000 0000 00 054008 00 08 30 00 00 0600 00 0000 00 00 54 00 000000 08 30 0000 08 V006 00 0000 0000 06 D000 00 1 G000 06 0000 00 00 0000 50 00 00 Y600 00 0000 08 V000 08 05 08 00004008 U001 405 SROLS0 140 SO0 THIH 00 30 30 00000050 00

ALNVNO ¥oOod 10
3 ) [ TNIORO
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NASA LEWIS RESEARCH CENTER PAGE 11
NASA GASP NOISFE MOOULE OUTPUT
00000000000 00006 000 00 0000 0500 010000 0000 00004000 .00 00 00 000 05010000 060000 0000 0000 016 09.00 00 000001000 2000 SO0F-00.00 0000000000 0 06 0 06 16 00 04 0000 0 00 0 0000000 0000 0 000100 00000000 00 0008 0100 U000 0000 0 00 010 30 0 0040 00 30 0040 014040 015 41450000 0 01 01 SO0 SN
TFE731/LEAR3ZS APPROACH SIMULATION FLYOVER NOISE PREOICTION
I.II.I.II.Q'.QI.'I.O.'I'lll!i!III'.ﬂ!”lI'!"!.IQII'.I".'.I.I’I'i....II".-ﬂ'l“'I'ﬂ".."Q'.'.'I.I.I...'.."..l"...'l..".’.."m-
AJRCRAFT NOISE LEVEL PREDICTIONS AT MINIMUM SLANT DISTANCE
S50 000000.0090 0000 0000 0000 00 90 00 00004000 .00 010105060000 0000 0100 .00 00 0100 00 000000 050040 0100 0000 040 0 0000 0 00 000 00 0000 00 00 3000 0 001 00 06 0 00 0000 00 0 0040 0000 0000 08 0000 00 00 0000 0000 00 0000 0600 0 00 0000 00 0045 0000 0 0006 0000 00 0000 0 00 0008 000006 00 000000000 0100 B OH0R

ENGINE - ELEV g (o)
TimME RANGE  ALTITWDOE SLANT  OBSERVER  ANGLE PNL PHLTC OVERALL  A-WEIGHTED )
] 4+ FEETY FEEY DISY.FT ANGLE,DEG OEe COMPONENT DB os o 0B(A) 8 ')
14.5 7018.6 367.8 363.8 9.1 89.9 FANI 87.8 60.2 “4.7 a8.7 o %
FAND 92.1 93.0 79.1 79.3 or
cors 83.9 84.0 7.1 73.9 Po)
JEY 87.2 87.2 78.9 75.3
ATUR 87.8 87.9 7.0 74.7

TOTL 97.0 97.7 84.49 8g.4
IR TRI0 000000000000 06 0000 0100000 00 0 00 0000 0100 0000 00 0000 0000 000 00 0106 01 08 0600000 00 0 00.00 00 0000 0040000 0506 0000 0 00900190 0000000 H000.00 0060 00 0000 000 00 00 40600 06 0000 000 0008 00 00090 00 0100 0006 000100 013 SHUHI0-0000-0000 0008 SHIHSHIHIH 0 000 0000 6HILOHI O

§i 30vd

ALTIVA
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NASA LEWIS RESEARCH CENTER PAGE 12
HASA GASP NOISE MODULE OUTPUT
SH4000.00 00000090 1000 90 0095 00 00 313000 0008 90 3000000000 0008 000000 00 608 30 300600 5008 00 50 00 00 36 0090 00 36.00 3130 /6 900090 36 0100 00 0608 90 00 0003600 0000 00 00 00 00 00 30 06090 00-00 06 00 00 06 000 0000 00 00030 00 0006 06 000006 00 030 08 0600 00 0608 0000 0006 000000 00 0000 00 00 0006 00 08 00 00 00 0640
TFE731/LEAR36 APPROACH SIMULATION FLYOVER NOISE PREDICTION
0000 30000008 000008 900000 0000 00.08.00 009000 500006 30 06.90-90 000000 0600 06 36 08 3030 00 0806 0000 08 36 1696 00 00 00 06 00 0.00 000036 90 00-06.00 06 .00 06 2008 000040 06 00 0.00.08 0000 00 00 000 08 000008 00 U006 000 06 00 0006 06 00 0106000600 08 010006 0606 08 95 3000 0060006 90 0030 90 01 0090 3000 90 0030 0 9006 940

SUMMARY OQUTPUT OF PREDICTED NOISE LEVELS
00000000000 36 000000 00 5000 00 00 400000 000090 400000 3000 0000 00006 0000 00 00 0-00-00 90 0000 00 00000 00090 00.6.00-00 30.00.00 0000 0000 40690 000 06 6 00 06 06 0 07 36 000 00 00 0 04 06 0 00 00 00 0830 00 0000.00 0606 90 00 0006 06 0006 00 0640 0000 0000 00 0 00 06 000000000608 006 00 00 0008 06 30 0608 36 NG04 90 SO0

MAX  TIME AT ANGLE,DEG TIME AT ANGLE,DEG MAX TIHE AT MAX TIME AT
EPNL  PNLTC MAX MAX DUR owm MAX MAX MAX OVERALL MAX A-WEIGHTED  MAX
COMPONENT DB 0B PHLTC PNLYC CORR TIME PNL PHL PHL 1} OVERALL o8 A-WEIGHTED
FANI 76.6 80.8 11.85 29.0 -%.6 7.0 79.4 1.5 29.0 65.6 11.5 66.1 11.5 g
FAND 86.2 9.5 15.0 110.5 -8.9 3.0 93.9 15.0 110.5 80.9 15.0 81.2 15.0
cors 78.4 84.7 15.0 110.5 -6.3 5.5 84.6 15.0 110.8 80.0 15.0 74.3 13.0 g
JET 81.3 87.8 15.0 110.5 -6.% $.0 87.7 15.0 110.5 79.5 15.0 75.9 18.0 8 )
ATUR 83.1 93.2 15.0 110.8 -10.1 2.8 93.1 15.0 110.5 80.2 15.0 80.0 15.0 P §
ToTL 91.2 99.7 15.0 110.5 -8.4 3.0 99.2 15.0 110.8 86.2 15.0 84.7 15.0 a a
FAR36 STAGE 3 NOISE LIMIT FOR INPUT AIRCRAFT IS 98.0 EPN(DB) .

FE00 0000000 00 00000 36.00 000 36 06.00-00 06 9000 3006 00 HH0 0830 0630 06 00-00 3-00 003600 30 0000 96 4630 0606 00 18 30 0000 0030 0006 30 00 90-00 400 00 063190 000 0000 9000 90 0600 0000 0600 000 07 3600 06 00 060 00 3000 00 0130 000006 0000 00 0000 00 0 06-00-06-90 05 00 0000 30 00 D000 6 00000 D00 0 06 00 -0 08 30 01048
ununnFLYOVER AIRC:) ..FT NOISE PREDICTION CASE COMPLETEO®usun

6000000000806 9000 060130 0000000 00 3000 09000 00.00 06 00 5090 0000 00 06 D008 30 00 00 090 1000 0 00 0000 00 08 06 0600 00 00.90 000 00905000 00 06 08 000000 06 90 .06 0 00 0000 0000 060 00 0600 00 00.00 .30 000 0000 30 40 00 000 - 000000 6 08 0600 A0 000600 000 0000 060100 0 00 00000 000 0000000034 00 8

#uuauPSEUDOTONES BELOW 1000 HZ WERE ELIMINATED PER FAA FAR36, B36.5.M , (IPSEUDsl).

#uunnf LYOVER NOISE LEVELS INCLUDE A DOPPLER SHIFT.
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NASA LFWIS RESEARCH CENTER
NASA GASP NOISE MODULE OUTPUT

PAGE 13

60000030 0030303030 30-00-00 00 20 90 30 20 0-06 90 0630 30 00-00 08 0690 3090 3000 36 06 00 38 00 00 30 00 00 3008 36 30 9808 00 303000 30 3036 98 3638 30 06 06 9630 30 0630 00 00 3806 30 30 06 30 98 36 30 D0 08 00 00 00 00 00 08 06 D600 0000 D6 06 00 08 08 30 0038 06 00 06 96 008 01 06 38 3 30 080 3 U606 06 36 06 30 08 00 08 0036 08 00 0% 08 36 08 98 0408

TFE731/LEAR3S APPROACH SIMULATION FLYOVER NOISE PREDICTION

006 00000000 00 0600 20 00 2000 0030 00.30 00 30 2008 36-0 3038 30.00 36 96 3030 08 30 36 0 3090 0096 9090 3008 3800 20 30 3090 30 36 06 0038 38 063 30 00 06 00 3490 36 08 30 0 36 3034 0 30-30 0038 3006 38 08 34 0 0608 06 00 00 08 D5-9-00 30 38 08 06 00 30 06 36 08 00 08 00 00 0008 06 08 06 06 08 36 30-06 08 08 06 08 0F O 008 0 00 0-00 98 48 3¢ 04-0¢

$044444044INPUT VARIABLE STATUS AT JOB END+esee
+44444499¢INPUT VARIABLE STATUS AT JOB ENDéetee
INPUT DATA - USER INPUT AND DEFAULY VALUES USED

SESES0 06 30203030 3000 000 0050 30 060000 06 70 00 00 30 00 300030 30 00 00 08 06 30 30 3650 30 500000 30 000030 06 400 90 08 06 06 06 36 30 06 06 3030 58 00 30 30 D6 0100 3430 00 90 20 06 30 00 50 08 300608 36 08 96 9% 08 38 36 00 36 08 06 08 08 30 3430 36 6 38 38 30 38 3030 06 006 0054 5100 04 00008 08 0496 38 30 38 0830 06 90 90 08 08 08 3 5 08 3¢ 08

CONTROL VARIABLES #
020909030 9096 905890 94.00 .90 9004 20 0 04 00

IFAA= 1 APPROACH, IPOUTZ 3 FULL ’ I8TAG* 3 ICAB= 0
4003006 0030 0098 9000 00 5 30000 4 9090 0 30 SO B

ENVIRONMENTAL VARIABLES#*
2690 3006 90 1090 -0 00 96 0 30 00 90 0006 00 4 30 M 00 00

TAMB2536.7 PAMBZ 2116.2 RH3 70. 0IST= 100.0 NLOC= 16

I81= 0

ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0

FE5006 00 5096 30 00 06 3606 3 30 00 9 96 90 2096 90 01 3¢ 90 08

ENGINE/AIRCRAFT SYSTEM #
69090 96000000 30 000000 4000 0090 00090 3030 20 3040 08

+4-++ENGINE VARIABLES¢¢++2¢

ENGINE TYPE(NTYE)= 1 (FAN ) ,..cceieveccevccesosceeesENGINE COMPONENT ARRAY(ICOMP) = 1
FAN

+44+AIRFRAME VARIABLES¢#4 e

AMACH=0.22 VEL= 253.2 ENPz 2, ANENGIZ 0.0 ANENGEE 0.0

YL 2.6 ZL= 16.7 WGMAXs 17000, LOCENG= 1 IPHASE= ©

(IS ETTT LY A v

FLIGHT PROFILE »

0090 00 00 308 36 9090 9096 00 90 W 08

I0OPRO= O VEL= 283.2 AMACH=0.22 FLTANG= 3.0

TOROLL= 0. APDIST=10685.0 XALT=1000.

#unuwA STRATGHT LINE PROFILE WILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES.

62000 0000 00 30 20 0 190 2036 M 2400

FLIGHT OPTIONS w

4900046 30 309090 2 0030 090 30 94 9

KeoLD= 0 XLSIDEs= 0.0 XRSIDE= 0.0 198 1 ICUTs O
IDUR= O XTOL= 100. IWING= ©

XFAAZ 7019.,21325.,21325., 0., YFAAS 4. 9. Gy 4., ZFAAS 0.»

4 5 6

COMB JET ATUR NONE NONE

XL= 5.8
100Ps 1
ANGAFT= 4.0
IPSEWDs 1
0., 2476., Q.0

(ENGL UNITS)

0

ALITVNO ¥00d 10
Sl 3TVd TYNIDS
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NASA LEWIS RESEARCH CENTER

NASA 64SP NOISE MODULE OUTPUT

S5 ORI 0000 20000 0000 30 00 0030 00 50 00 06 00 30 500505036 35 30 0000 24 2000 00 3000 00 00 0600 30 0 2000 3600 0000 0006 0 0030 00 00 34 00.00 96 06 30 00 08 300000 00 04 30 00 08 08 00 4 9035 0 00 00 00 08 063500 S-00-00-00 0898 0830 06 00 30 0106 08 00 DHSR00-00 08 0600 0000 0 S5 0-06 00 300000 0150 0000 0001 36 08 06 000000019000 06
TFE731/LEAR36 APPROACH SIMULATION FLYOVER NOISE PREDICTION

PAGE 14

AT Y00 U0 TG T T T 2000000000000 00 00 D0 300000 00 006 00 30 00 00 06 00 30 90 00 3006 3006 D0 00 0F 00 00 00 30 30 0 06 OF 08 0F 36 00 56 96 00 06 30 06 06 08 08 36 08 06 36 30 06 94 0896 08 08 38 08 9 00 0 3000 3¢ 08 36 00 9100 48 96 96 58 00 0 0F-D-08 06 08 00 38 0 90 0006 06 00 0058 00 96 98 0% 08 06 08 000698 90 0190 96 08 00

4504944444 INPUT VARIABLE STATUS AT J0B EMDeéess
4444942444 INPUT VARIABLE SYATUS AT JOB ENDtseee

30500000 500 90 00 90 9% 38 38 46 36 0 00 30 90 00 38 30 30 96 30 06 30 00 30 0 30 00 30 906 00 3¢ 94

ENGINE COMPONFNT VARIABLES AT INPUTH
91 380800 90 05 6303890 90 0000 000000 90 00 0000 0000 34 30 36 30 9400 01 9046 009 00 00 00

¢3444FAN 40000

16V 0 IFGC= 0 NH= 8 NSTG= 1 NBFs 30 NVAN=109

RS3=200.00 WAFANS 79,18 RPM= 8391, DELY= 45.80 FPRz 0.0 PANDIAS 2.3190 2
FANHUB= 1.1280 TIPMD=1.4800 TIPM=0.9549 FANEFFz0.0 NBF2s 0 NVAN2: ©

FAND2= 0.0 TIPMD2=0.0 TIPM2:0.0 RS82=2100.00 PRAT= 0.0 TRAT=0.0

FANEF2=0.0 IBUZs 0 ITOME= O AMACHz0,.2229 CAEF= 40.0

24904COMBoISG S

WACOMB= 17.38 ¥3=1036.0 T7421878.0 P33 16472.0 CAEC= 20.0 8 v
AMACH=0.223 ﬁ
P44 JET 44000

vJs 791.7 1J21254.7 DJz 0.9594 HJ=0.47970 6AMJ321,3330 vJ2s 692.1 a
TJ2= 587.2 DJ2= 1.6292 HJ2:0,33490 GAMJ221.4010 ELe=s 0.78 ALFAJE 0.0

PHIJ= 0.0 Vo= 283.2 INVOPY= 0

$4344ATURG G0

RPMT= 15094.0 DT= 1.266 DH: 0,745 ACNZ= 0.8264 NBT= 80 0T0T=0.35000

PRTS2 0.0 GAMAT=1.37300 CAEYs 40.0 AMACHE=(Q,223

#unue A DOPPLER FREQUENCY SHIFT WILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AND ANGLE FROM INLET.



APPENDIX A
Sample Test Case 2

Takeoff Condition for a Turbofan Powered
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NATA LEWIS RESEARCH CENTER PAGE 1L
NASA GASP NOISE MODULE GUTPUT
BRI AN b CIN PN 00I000 0000 000006 00 06 000000 0006 06 000 00 00 00 0600006 06 00 06 0000 00 06 06 00 00 00060 00 00 00 060 06 00 00 06 000000000 00-00-0F 090 08 00 06 00 010 06 00 0000 0100 00-08 060000 00 00 0000 00-00-00 00 00 0000 0600 00 .08 00 00 30 00.08-00

LEAR36/TFE731 NOISE PREDICTION AT FAR3I6 TAKEOFF COHDITION
S0 0000000000006 0000 0000600 30 00 000030 030 050600 0 0036 36 0 06203000 20600 00 00 0026 0006 00 00 D0 06 000 30 00 30 00 06 006 30 00 0638 06 690 00 300030 00 00 200 00 36 0% 00 00 D0 36 D406 0034 90 36 00 00 06 0030 06 00 0400 08 02 300 9006 0608 0000 9408 06 006 06-05 3006 00 30-06 06 086 0 00 36 0% 98 06 08 45 4 0606 0¥

INPUT DATA - USER INPUT AHD DEFAULT VALUES USED
360000006 0000000000000 0600 00 006 06000 0006 0000 0 0000 0636 00 26 00600 360000 006 06 00 1036 56 0 00 30 006 00 000 0620 000620 00 30 00 00 00 06 0 00 0000 06-30 0010 30 2000 060000 0000 6 36 060 06 D 0 00 06 000 06 0000 00 0606 00 006 00300 0000 0000 00 0006 00 0000 0w 0646 90 60 00 0600 00 06 08 00 40 06906 0048

CONTRGL VARIABLES #
0000000090 0000 0000 08 06 00 00 06 00-0.90 00 36

IFAA= 2  TAKEOFF , IPOUT= 3 FULL » ISTAGE 3 ICAB= ¢ I8X= 0 (ENGL UNITS)

0600050630 06 0 063636 06 36 3036 36 36 36 & % 30 45 9 04

ENVIRONMENTAL VARIABLES#
00020 300506000 3696 4608 46 00 30 36 2030 00 4 96 96 40 3¢

TAMB=536.7 PAMB= 2116.2 RH3 70. DIST= 100.0 NLOC= 16
ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0

60600 2000 06 30 06 000 00 000600 00 000 00-38.36 26 960 3¢ g
ENGINE/AIRCRAFT SYSTEM #»

+4444ENGINE VARIABLESe++04
ENGINE TYPE(NTYE)= 1 (FAN ) .iciceeccevsnscecannensss ENGINE COMPONENT ARRAY(ICOMP) = 1 ) -] 6 0 0
PAN COMB JET ATUR NONE NONE

3
424+ 0AIRFRAME VARIABLES444¢ E a

AMACH=0.25 VEL= 288.2 ENP3 2, ANENGI= 0.0 ANENGE= 0.0 XLe 5.5
Ytz 2.6 ZL=x 16.7 WGMAX= 17000. LOCENG= 1 IPHASE= 0 100P= 1
02000 38 00 96 3030 30 100600 100096 08

FLIGHT PROFILE »

030 3836 30 2000 00 00 0600 00 00 38

IOPRO= O VEL>® 288.2 AMACH=0.25 FLTANG=11.0 ANGAFT= 7.2
TOROLL= 4500. APDIST= 0.0 XALT=1000.

wuunsA STRAIGHT LINE PROFILE WILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES.

658 4630 24 36 36 36 36 3 38 36 96 3% 4 %

FLIGHT OPTIONS #

6306 3 06 00 26 30 36 98 36 3% 36 30 3% 3¢

KGOLD= O XLSIDE= 0.0 XRSIDE= 0.0 IQSs 1] ICUT= 0 IPSEUDE 1
IOUR= 1 XTOL= 100. IWING= 0

XFAA= 7516.,21230.,21325., 0., YFAAz 4., 4.y 4.y G, ZFAAT 0., 0.y 1476., 0.,

uuunnTHE FLIGHT PROFILE WILL BE TERMINATED WHEN THE OVERALL ENGINE PNLTC IS 10 DB BELOW ITS MAXIMUM VALUE (IDURs1).



NASA LEWIS RESEARCH CENTER PAGE 2
NASA GASP NOISE MODULE OUTPUT
062610030 00000 0 V630 3 000 00 0 D D0 38 0630203690 30 3696 6.6 36 9606 30 30 36 T 3030 304600703630 36 0036 06 06 60030 00 36 06 06 6 08 06 4696 06 30 00 01 06 0036 06 00 30 00 06 00 0 D0 00 o0 36 0 08 06 00 00 0008 350696 36 10 06 9596 06 90 3006 38 30 090 36 00 0 30 06 6.0 06 0 90 36 08 06 9006 0k 06 OF 46 96 18 6 30 0k 0 4 06 0%
LEAR36/TFE73) NOISE PKIDICTION AT FARI, TAKEOFF CONDITION

AU 60006 0000 20006030 0606000 AU 0 U D000 30 30 00 06 D06 0D D00 OO 06060000600 06 V600 o 030 00 00 D 00 D000 00 0 00 0E 6 U6 00 0606 D00 6 000005 00365 30 3 0 6 00000 0 080609 06 06 08 O D BE K 0% 0 00 0 00 00 3 00 90 38 00
W06 36 30 70 36 30 36 36 26 6 D6 3695 36 36 36 2 06 36 96 96 16 36 06 36 30 20 06 30 04 36 3096 38 0

ENGINE COMPONENT VARIABLES AT INPUT#
3696 000000 06 0600 00000006 06 10 0600 06 1000 00 030 0006 40030 30 00 06 30 6 0 00 8

LSt

44944FAN #4804

6V= 0 1FD= 0 NH= 8 NSTG= 1 NBF* 30 NVANE109

R552200.00 WAFANZ104.82 APM= 11161, DELTs 80.70 FPR= 0.0 FANDIA= 2.3190

FANHUB= 1.1250 TIPMD=1.4800 YIPN=0.0 FANEFF=0.0 NBF2: 0 NVANZ2 @

FAND2Z 0.0 TIPMD250.0 TIPHM2=0.0 RS322100.00 PRAT= 0.0 TRAT20.0

FANEF220.0 18UZ= O ITONE= © AMACH=0,2537 CAEF= 40.0 2 o
444 4COMBe4I 2 E
WACOMB= 28.85 73:1269.0 T4=2287.4 P3z 27995.0 CAEC= 20.0 ‘8 ]
AMACH=0.254 ot %
4923 JET 44444 A ;
vJ=1509.0 TJ21427.0 DJ= 0.9594 HJ=0.50000 €AMJ=1.3330 vizs 922.0 Vo)
TJ2% 613.0 DJ2= 1.6292 HJ220,33490 GAMJ251.4010 EL2z 0.78 ALFAJE 7,20 P>
PHIJ= 0.0 Vo= 288.2 INVOPT= 0 ? ‘,2‘
+43¢3ATURS+4 0 a a"
RPMT= 2007%.0 0= 1.266 DH= 0.745 ACNZ= 0.82¢% NBT=z 80 DTOT»0.45000

PRTSZ 0.0 GAMAT=1.33300 CAET= 40.0 AMACHZ0, 254

wanun A DOPPLER FREQUENCY SHIFT WILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AND ANGLE FROM TMLET,
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NASA LEWIS RESEARCH CENTER FAGE 3
NASA 6ASP NOISE MODULE OUTPUT
u-an“uunnnuu“umnnumnnuuiuluuunnumﬂﬂmuululunnuuuuusnlau"n“nn»nunh"llmwuunmuuwllunnuuuunnuwuﬁnwumwnlnnumu;ul“uuuuu
LEAR36/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION
n-un"nuunnnnnuuuun"unnunnuuunnnnnlnmﬂtuuuuunuuuuuumuummmaunuuuuuunuuuuuulu-'mauwumuwmuuuuuuuunauunmumumululuunuuuuuuuunnnu
FLIGHT PROFILE GENERATED FOR FLYOVER PREDICTIONS
auuuuuuwnumuuunn"ululn-uunnun-uuunuunmuumuunmnnnuunauuuuum"nun-u-mummmmuu-muuumuuuuunmuuuuluu"-munuuuunuuun&ﬁnnnuuuuuiu

VEL= 288.2 AMACH=0.256 TOROLL® 4500. APOIST= 0. ¥ALT=1000. (FOR LEVEL FLYOVER)
TIME  IPRO  RANGE ALTITUDE  AIRCRAFT FLIGHT
SECONDS FEET FEET ANGLE OF ANGLE
ATTACK,DEG DEG

0.0 1 4500.0 0.0 7.2 1.0
0.5 2 4641.5 27.4 7.2 11.0
1.0 3 4782.9 54.8 7.2 11.0
1.5 4 4924.4 82.3 7.2 1.0
2.0 5 5065.9 109.7 7.2 11.0
2.5 6 5207.3 137.1 7.2 11.0
3.0 7 5348.8 164.5 7.2 13.0
3.5 8 5490.3 191.9 7.2 11.0
4.0 9 5631.7 219.4 7.2 11.0 % g
%.5 10 5773.2 246.8 7.2 1.0
5.0 n 5914.7 274.2 7.2 11.0
5.5 12 2056.1 301.6 7.2 1.0
6.0 13 6197.6 329.1 7.2 1.0 o
6.5 14 6339.1 356.5 7.2 11.0
7.0 15 6480.5 383.9 7.2 11.0 'g v
7.5 16 6622.0 411.3 7.2 11.0 5 §
8.0 17 6763.5 438.7 7.2 11.0 =4
8.5 18 6904.9 466.2 7.2 1.0 3
9.0 19 7046.4 493.6 7.2 11.0 @
9.5 20 7187.9 $21.0 7.2 11.0

10.0 21 7329.3 548.4 7.2 1.0

10.5 22 7470.8 575.8 7.2 1.0

1.0 23 7612.3 603.3 7.2 11.0

11.5 24 7783.7 630.7 7.2 11.0

12.0 25 7895.2 658.1 7.2 11.0

12.5 26 8036 7 685.5 7.2 11.0

13.0 27 8178 1 712.9 7.2 11.0

13.5 8 8319.6 740.4 7.2 11.0

14.0 29 8461.1 767.8 7.2 11.0

14.5 30 8602.5 795.2 7.2 1.0

15.0 3 8744.0 822.6 7.2 1.0

15.5 32 8685.5 850.1 7.2 11.0

16.0 33 9026.9 877.5 7.2 1.0

16.5 34 9168.4 904.9 7.2 1.0

17.0 35 9309.9 932.3 7.2 1.0

17.5 36 9451.3 959.7 7.2 11.0

18.0 37 9592.8 987.2 7.2 1.0

18.5 38 9734.3 1014.6 7.2 11.0
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9875.7
10017.2
10158.7
10300.1
10441.6
10583.1
10724.5
4vd66.0
11007.5
11148.9
11290.4
11431.9
11573.3
11714.8
11856.3
11997.7
12139.2
12280.7
12422.1
12563.6
12705.1
12846 .5
129688.0
13129.5
13271.0
13412.4
13553.9
13695.4
13836.8
13978.3
14119.8
14261.2
14402.7
14544.2
14685.6
14827.1
14968.6
15110.0
15251.5
15393.0
16534.4
156/5.9
15817.4
15958.8
16100.3
16241.8
16383.2
16524.7
16666.2
16807.6

1042.0
1849.4
109..8
11264.3
1151.7
1179.1
1206.5

1233.9
1261.4
1288.8
1316.2
1343.6
1371.1
1398.5
1425.9
1453.3
1480.7
1508.2
1535.6
1563.0
1590.4
1617.8
1645.3
1672.7
1700.1
1727.5
1754.9
1782.4
1809.8
1837.2
1864.6
1892.1
1919.5
1946.9
1974.3
2001.7
2029.2
2056.6
2084.0
2111.4
2138.8
2166.3
2193.7
2221.1
2248.5
2275.9
2303.4
2330.8
2358.2
2385.6
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11.0
11.0
11 0
11.0
11.0
11.0
11.0

11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.90
11.0
11.0
11.0
11.0
11.0
1.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
1.0
11.0
11.0
11.0
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53.5
54.0

59.9
59.%

68.0
68.5
69.0
69.5

118
119
120
121
122
123
126
125

16949.1
17090.6
17232.0
17373.5
17515.0
17656.4
17797.9
17939.4
18080.8
18222.3
18363.8
18505.2
18646.7
18788.2
18929.6
19071.1
19212.6
19354.0
19495.5
19637.0
19778.4
19919.9
20061 .4
20202.8
20344.3
20435.8
20627.2
20768.7
20910.2
21051.6
21193.1
21334.6
21476.0
21617.5
21759.0
21900.4
22041.9
22183.4
22324.8
22466.3
22607.8
22749.2
22890.7
23032.2
23173.6
23315.1
23456.6
23598.0
23739.5
23881.0
¢u022.4
24163.9

2613.1
26440.5
2467.9
2495.3
2522.7
2550.2
2577.6
2605.0
2632.64
2659.8
2687.3
2714.7
2742.1
2769.5
2796.9
2824.4
2851.8

2879.2
2906.6
2934.1
2961.5
2988.9
3016.3
3043.7
3071.2
3098.6
3126.0
3153.4
3180.8
3208.3
3238.7
3263.1
3290.5
3317.9
3345.4
3372.8
3400.2
3427.6
3455.1
3482.5
3509.9
3537.3
3564.7
3592.2
3619.6
3647.0
3674.4
3701.8
3729.3
3756.7
3784.1
3811.5
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11.0
11.0
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11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
i1.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
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11.0
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70.0
70.5
71.0
71.5
72.0
72.5
73.0

75.5

77.5

283%%28

95.5

24305.4
24446 .8
24588.3%
26729.8
24871.2
25012.7
25154.2
25295.6
25437.1
25578.6
25720.0
25861.5
26003.0
26144.4
26285.9
26427.%
26568.8
26710.3
26851.8
26993.2
27134.7
27276.2
27417.6
27559.1
27700.6

27842.0
27983.5
28125.0
28266.4
28407.9
28549.4
28690.6
28832.3
28973.8
29115.2
29256.7
29398.2
29539.6
29681.1
29822.6
29964.0
30105.5
30247.0
30388.5
30529.9
30671.4
30812.9
30954.3
31095.8
31237.3
31378.7
31520.2
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11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
1.0
11.0
11.0

11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
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193 31661.7 5264.8 7.2 11.0
194 31803.1 5292.3 7.2 11.0
195 31944.6 5319.7 7.2 11.0
196 32086.1 5347.1 7.2 11.0
197 32227.5 5374.5 7.2 11.0
198 32369.0 5401.9 7.2 11.0
199 32510.5 5429.4 7.2 11.0
200 32651.9 5456.8 7.2 11.0
201 32793.4 5484.2 7.2 11.0
202 32934.9 5511.6 7.2 11.0
203 33076.3 5539.1 7.2 11.0
20¢ 33217.8 5566.5 7.2 11.0
205 33359.3 5593.9 7.2 11.0
206 33500.7 5621.3 7.2 11.0
207 33642.2 5648.7 7.2 11.0
208 33783.7 5676.2 7.2 11.0
209 33925.1 5§703.6 7.2 11.0
210 34066.6 5731.0 7.2 11.0
211 34208.1 5758.4 7.2 11.0
212 34349.5 5785.8 7.2 11.0
213 34491.0 5813.3 7.2 11.0
214 34632.5 5840 7 7.2 11.0
215 34773.9 5868.1 7.2 11.0
216 345h.4 589%.5 7.2 11.0
217 3505¢6.9 5922.9 7.2 11.0
218 35198.3 5950.4 7.2 11.0
219 35339.3 5977.8 7.2 11.0
220 35481.3 6005.2 7.2 11.0
221 35622.7 6032.6 7.2 11.0
222 35764.2 6060.1 7.2 11.0
223 35905.7 6087.5 7.2 11.0
226 36067.1 6114.9 7.2 11.0
225 36188.6 6142.3 7.2 11.0
226 36330.1 6169.7 7.2 11.0
227 36471.5 6197.2 7.2 11.0
228 36613.0 6224 .¢ 7.2 11.0
229 36754.5 6252.0 7.2 11.0
230 36295.9 6279.4 7.2 11.0
231 37037.4 6306.8 7.2 11.0
232 37178.9 6334.3 7.2 11.0
233 37320.3 6361.7 7.2 11.0
234 37461.8 638%9.1 2.2 11.0
235 37603.3 6416.5 7.2 11.0
236 37744.7 6443.9 7.2 11.0
237 37886.2 6471 .4 7.2 11.0
238 38027.7 6498.8 7.2 11.0
279 38169.1 6526.2 7.2 11.0
240 38310.6 6553.6 7.2 11.0
241 38452.1 6581.1 7.2 11.0
242 38593.5 6608.5 7.2 11.0
243 38735.0 6635.9 7.2 11.0
244 38876.5 6663.3 7.2 11.0
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1z22.0
122.5
123.0
123.5
124.0
124.5
125.0

125.5

126.0

126.5

127.0

127.5
128.0
128.5

129.0

129.5
130.0
130.5
131.0

31 8
1.2.0
132.5
24T 0
'35
1364.C
134.8%
135.0

135.5

136.0
136.5
137.0
137.5
138.0
138.5
139.0
139.5
140.0

140.5

141.0
161.5
142 0

142.5

143.0

143.5

144.0
1644.5
145.0
145.5
146.0
146.5

147.0

147.5

245
246
267
2648
249
250
251
52
253
254
25%
256
257
258
259
26
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
{88
289
290
291
292
293
294
295
296

39017.9
39159.4
39300.9
39442.3
39583.8
39725.3
319866 .7
40008.2
40149,.7
40291.1
40432.6
40574.1
40715.5
40857.0
40798.5
71139.9
1281 4
41422.9
41564.3
4170%.8
41847.3
41988.7

2130.2
+2271.7
%2413.1
42554.6
42696.1
42837.5
©2979.0
43120.5
43261.9
43403.9%
43544.9
43686.3
43827.8
41969.3
44210.7
4%252.2
44393.7
44535.1
64676 .6
44818.1
44959 5
45101.0
45242.5
45383 ¢
45525.4
45666.9
45808.3
45949.8
46091.3
46232.7

6690.7
6713.2
6745.6
6773.0
6800.4
6827.8
6855.3
6882.7
6910.1
6937.5
6964.9
6992.4
7019.8
7047.2
7074.6
7102.1
7129.5
7156.9
7184.3
7211.7
7239.2
7266.6
7294.0
7321.4
7348.8
7376.3
7403.7
7431.1
7458.5
7485.9
7513.4
7540.8
7568.2
7595.6
7623.1
7650.5
7677.9
7705.3
7732.7
7760.82
7787.6
7815.0
7842.4
7849.8
7897.3
7924.7
7952.1
797%.5
8006.9
8034.4
8061.8
8089.2
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148.0
148.8
169.0
149.5
150.0
150.5
151.0
151.5
152.0
152.%
153.0
153.§
1%4.0
154 .8
155.0
155.58
156.0
186.5
157.0
1%7.5
158.0
158.58
159.0
159.5
160.0
160.5
161.0
161.5
162.0
1462.5
163.0
163.5
164.0
164.8
165.0
165.5
166.0
166 .5
167.0
167.5
168.90
168.5
169.0
169.5
170.0
170.5
171.0
171.8
172.0
172.8

297
298
299
300
301
302
303
304
305
306
307
308
309
310
3
312
313
314
315
316
317
318
319
320
321
322
323
324
328
326
327
328
329
330
35
330
333
33
335
336
337
338
339
340
341
342
343
34%
345
346

46374.2
4651%.7
46657,1
46798.6
46940.1
47081.5
47223.0
47364.5
47506 0
476647.4
47783.9
47930.4
48071.8
48213.3
483584.8
498496 .2
48637.7
48779.2
%8920.6
49062.1
$w9203.6
49345.0
49486 .8
49628.0
49769.4
49910.9
£0052.4
80193.8
50335.3
50476 .8
50618.2
50759.7
50901.2
Bl042.6
51184.1
51328.6
51467.0
51608.8
51750.0
51891.4
52032.9
§2174.4
52315.8
52457.3
82598.8
$2740.2
52881.7
53023.2
83164.6
53306.1

8116.6
81644.1
8171.5
8198.9
8226.3
8253.7
8281.2
8308.6
8336.0
8363.9
8390.6
8418.3
8445.7
86473.1
8500.5
8527.9
8555.4
8582.8
8610.2
8637.6
8665.1
8692.5
8719.9
8747.3
8774.7
8802.2
8629.6
8857.¢
8884.4
8911.8
8939.3
8966.7
8994.1
9021.F
9048.9
9076.%
9103.8
9131.28
9158.6
9186.1
9213.5
9240.9
9268.3
9208.7
v3es.2
9350.6
9378.0
9405.4
9432.8
2460.3

- a s e = - - « e s e -

. - e e o o o o . . o .
MO POPRPNRRPONRNRNRDRNDPROORIIOONNNORONONRDPOPRRRONNRNNRNOITRRNRORNRNYPRPORRORNNNNPPON

NNNSNSNNNMNNSNSNNSANNNGYNNANNANSNSANNNSNNNNNNSNY NNANNSNNSNNSNANNNNNNAN

11.0
11.0
1.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11,0
11.0
11.0
11.¢
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
1.0
1.0
1.0
11.9
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
1.0
11.¢0
11.0
1.0
11.0
11.0
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173.0
173.5
174.0
174. %5
175.0
175.5
176.9
176.5
177.0
177.%
178.0
178.5
179.0
179.5
180.0
120.5
181.0
181.58
182.0
182.5
173.0
123.5
184.0
164 5
185.0
185.5
184.0
186.5
187.0
187.5

7

’
359
%1
352
353
154
3158
3%
357
3158
5%

¥»1
32
43
344
345
%6
367
b2 1)
%9
370
371
372
373
374
378
376
377
378
379
180
181
382
383
384
388
384
A7

359
390
371
332
393
3%
398

53467.6
531589.0
$3730.%
53£72.0
564013.4
54154.9
5429% .4
54037.8
54%79.3
£4720.8
54842.2
55003.7
6514%5.2
55284 .6
55428.1
55549.6
$5711.0
55852.5
$59%4.0
5613%.6
5427¢.9
566418. 4
$4559.8
54701.3
$4842.8
84904 .2
571:%.7
87267.2
576408.6
57%50.1
57691.6
5/833.0
57974.5
5811¢.0
582%7.4
$83%3.9
58540.4
5L481.8
58823%.3
58964.8
$9106.2
59247.7
593189.2
59630.6
§9472.1
59213.6
59985.0
£00%6.5
60238.0
60379.4

9487.7
9515.1
9642.9%
7569.9
4597 .6
9424 .8
9%52.2
979.6
97067.1
9734.5
9761.9
2789.3%
9816.7
944 .2
9L71.6
999.0
9926. 6
99%3.8
9981.3
10008.7
10034.1
10063.5
10090.9
10118.4
10145.48
10174.2
10700.6
10228.1
102%5.8
10282 9
10310.3
1033°.7
10348,
10392.6
10420.0
10647.64
10474.08
10802.3
10529.7
10587.1
10584.5
10611.9
10639.6
10646.8
10694.2
10721.46
10749.1
10776.5
10803.9
10831.3
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11.¢
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11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
1.0
11.0
11.0
11.0
11.0
11.0
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11.6
11.0
11.0
11.0
11.0
11.0
11.0
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11.0
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11.0
11.0
11.0
11.0
11.0
11.0
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198.0
198.5
199.0
199.5
200.0
200.5
201.0
201.5
202.0
'02.5
203.0
203.5
204.0
204.5
205.0
205.5
206.0
206.5
207.0
207.5
208.0
208.5
209.0
209.5
210.0
210.5
211.0
211.5
212.0
212.%5
213.0
213.5
214.0
214.5
215.0
215.5
216.0
216.5
217.0
217.5
218.0
218.5
21%9.0
219.5
220.0
220.5
221.0
221.5
222.0
222.5
223.0
223.5

397
398
399
400
401
%02
403
404
405
406
407
408
409
410
411
410
@13
4l4
%15
414
417
418
419
420
421
422
a3
424
428
426
427
428
429
%30
31
@32
433

3%
436
437
438
439
440
441
442
4463
Gab
4usS
446
447
w48

60520.9
60662.4
60803.8
60945.3
61086.8
é6l1228.2
61369.7
61511.2
61652.6
61794.1
61938.6
62077.0
62218.5
62360.0
6250i.4%
62642.9
62784.4
62925.8
63067.3
63208.8
63350.2
63491.7
63633,2
63774.6
63916.1
64057.6
64179.0
64340 S
64422.0
64623.5
64764.9
64906 .4
65047.9
65189.3
65330.8
65472.3
€5613.7
657585.2
65896.7
66038.1
©6179.6
66321.1
66462.5
66604.0
66745.5
66886.9
67028.4
67169.9
67311.3
67452.8
67594 .3
67735.7

10858.7
10886.°
10913.6
10941.0
10968.4
10995.8
11023.3%
11050.7
11078.1
11105.8
11132.9
11160.4
11187.8
11215.2
11242.6
11270.1
11297.5
11324.9
11352.3
11379.7
11407.2
11434.6
11462.0
11489.4
11516.8
11544.3
11571.7
11599.1
11626.5
11653.9
11481.4
1170&.8
11736.2
11763.6
11791.1
11818.5
11845.9
11873.2
11900.7
11928.2
11955.6
11963.0
12010.4
12037.8
12065.3
12092.7
12120.1
12147.5
12174.9
12202.4
12229.8
12257.2
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449 67877.2 12284.6 7.2 11.0
450 68018.7 12312.1 7.2 11.0
451 68160.1 12339.5 7.2 11.0
452 68301.6 12366.9 7.2 11.0
453 68443.1 12394.3 7.2 11.0
454 68584.5 12421.7 7.2 11.0
455 68726.0 12449.2 7.2 11.0
456 58867.5 12476.6 7.2 11.0
457 ¢9008.9 125064.0 7.2 11.0
458 69150.4 12531.4 7.2 11.0
459 69291.9 12558.8 7.2 11.0
460 65433.3 12586.3 7.2 11.0
461 69374.8 12613.7 7.2 11.0
462 69716.3 12641.1 7.2 11.0
463 69837.7 12668.5 7.2 11.0
464 69999.2 12695.9 7.2 11.0
465 70140.7 12723.4 7.2 11.0
466 70282.1 12750.8 7.2 11.0
467 70423.6 12778.2 7.2 11.0
468 70565.1 12805.6 7.2 11.0
469 70706.5 12833.1 7.2 11.0
470 70848.0 12860.9 7.2 11.0
471 70989.5 12887.9 7.2 11.0
472 71130.9 12915.3 7.2 11.0
473 71272.4 12942.7 7.2 11.0
474 71413.9 12970.2 7.2 11.0
475 71555.3 12997.6 7.2 11.0
476 71696.8 13025.0 7.2 11.0
477 71838 3 13052.4 7.2 11.0
478 71979.7 13079.8 7.2 11.0
479 72121.2 13107.3 7.2 11.0
480 72262.7 13134.7 7.2 1.0
481 72404.1 13162.1 7.2 11.0
482 72545.6 13189.5 7.2 11.0
483 72687.1 13216.9 7.2 11.0
484 72828.% 13244.4 7.2 11.0
485 72970.0 13271.8 7.2 11.0
%86 73111.5 13299.2 7.2 11.0
487 73252.9 13326.6 7.2 11.0
488 73394.4 13354.1 7.2 11.0
489 73535.9 13381.5 7.2 11.0
490 73677.3 13408.9 7.2 11.0
491 73818.6 13436.3 7.2 11.0
492 73960.3 13463.7 7.2 11.0
493 74101.7 13491.2 7.2 11.0
494 74243.2 13518.6 7.2 11.0
495 74384.7 13546.0 7.2 11.0
496 74526.1 13573.4 7.2 11.0
497 74667.6 13600.8 7.2 11.0
498 74809.1 13628.3 7.2 11.0
499 74950.5 13655.7 7.2 11.0
$00 75092.0 13683.1 7.2 11.0
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NOISE SOURCE= FANI ## DISTANCE =

1/3 OCTAVE
BAND CENTER
FREQUENCY
60024 902000 30 24 3¢

20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400.0
$00.0
630.0
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
3150.0
4%000.0
5000.0
6700.0
8000.0
10000.0
12500.0
16000.0
20000.0

100.0

MIKE LOCATIONS IN DEGREES

1.

3600 36 3030 30 636 36 36 4 3036 06 363 30 2630 36 36 36 36 36 06 30 36 26 36 D606 30 34 3030 05 20 6 08 406 36 30 36 3t 38 06 30 08 D8 36 36 36 36 3 36 36 30 9620 36 06 3626 2 06 30 96 38 30 30 3 20 -3 30 3 6 D U 56 3638 30 58 06 3¢ 90 D6 30-34 6 06 06 96 08

27.2
30.1
33.0
36.0
39.1
42.1
45.1
48.3
51.4
54.4
58.0
61.4
66.8
68.6
72.9
77.0
81.9
83.0
85.5
89.9
89.2
90.3
93.2

88.8

20.

28.
3.
34.
37.
40.
43,
46.
49,
52.
55.9
59.4
62.8
66.3
70.2
79.4
78.5
83.4
84.3
87.0
91.2
90.4
91.7
94.5
92.4
89.9
97.5
90.9
89.7
9%.0
89.1
89.5

ocooconGLrLSMO

30.

30.0
32.9
35.8
38.8
4%2.0
44.9
48.0
51.2
54.2
57.3
60.9
64.3
67.8
7.7

40.

31.3
36.2
37.2
%0.2
43.3
4%6.3
49.3
52.5
55.6
58.7
62.3
65.7
69.3
73.2
77.4
81.6
86.0
86.8
89.9
93.6
92.4
9.1
96.5
93.5
91.4
96.8
89.4
89.7
93.2
87.9
89.2

50.

31.2
34.1
37.0
40.0
43.2
46.1
49.2
62.4
55.5
58.6
62.2
65.6
69.2
73.2
77.%
81.7
85.7
86.5
89.8
93.0
91.8
93.8
95.7
92.2
90.9
94.9
86.8
87.9
91.1
85.3
87.5

NASA LEWIS RESEARCH CENTER
NASA GASP MHOISE MODULE QUTPUT
630.90.00 103006 50 0-30 30 400030 00 000020 0100 30010 36 .00 2000001 00000 0090 0836 50 000 0000 3600 00 00 000030 0000060600 30 6 0600 1 0038 360606 060 06 D0 0608 30 06 0000 2606 06 00 69600 3600 066 30 00 006 08 30 D636 06 0 00 00 306 000606 31 0600 36 06 4606 06 0 0 0606 06 36100 06 0 0606 05 000606 3400 8 9608
LEAR3S/TFE73) MOISE PREDICTION AT FAR36 TAKEOFF CONDITION
Ut D06 026 00220 0036 00 06 0000 DG 2600 D6 26 36 36 36 36 D60 36 36 36 D36 36 36 3636 30 3636 20 28 36 30 36 20 3 36 26 26 36 ¢ 090 36 06 4 36 D638 30 20 06 06 8- 26 96 D¢ 6 36 26 9% 36 96 00 30 30 36 36 06 D 36 06 34 30 36 960606 36 3¢ 30 D6 2 3 8 36 96 3596 34 3 90 36 36 0F 16 6 06 D6 26 06 36 B 2t 36 96 96 36 08 I 95 9898 36 3¢ 38 3¢ 0

#%  ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOLSE LEVEL SUMMARY
0000000 06 06060 00-00 0606 30 06 000006 06 00 3000 00 30 90 2600038 30 06000030 0000 30 6.0 0038 30 2656 63636 06 000010 96-06 30636 2-36.08 06 3606 D0 30 30 060 36 36 30 30 06 360630 36 06 06 36 6 38 0608 06 0036 08 06 06 066 063606 3606 30180604 08 06060406 060606 08 06 0690 1606 00 06-06-06-06.06-06 06 06 6 9898 06 3606 04 96060

SOUND PRESSURE LEVEL,DB

60.

3.0
33.9
36.8
39.9
43.0
45.9
49.1
52.2
55.3
£8.6
62.1
65.5
69.2
73.2
77.5
81.8
85.2
86.3
89.8
92.3
91.3
93.5
94.6
90.8
90.2
91.9
84.1
86.0
88.1
82.5
85.5

70.

30.7
33.6
36.6
39.8
“2.7
45,7
48.9
52.0
55.1
58.5
62.0
65.49
69.2
73.3
77.5
82.5
83.9
86.1
90.6
90.3
91.0
94.0
92.5%
38.7
91.0
85.9
81.7
86.1
8.4
81.6
79.9

80.

28.0
30.9
33.9
37.1
40.0
43.1
46.3
49.3
52.4
56.0
59.3
62.8
66.7
70.9
75.0
79.9
80.8
83.5
87.8
86.9
88.1
9.0
88.6
85.0
87.9
81.1
77.9
83.1
76.5
78.4
75.8

0.

25.3
28.2
31.3
34.4
37.3
40.4
43.6
46.7
49.8
53.4
56.7
60.3
64.2
68.4
72.6
77.1
77.9
80.9
84.8
83.6
85.2
87.8
84.7
81.5
83.3
76.2
74.2
78.6
71.4
73.9
70.6

100.

24.2
27.1
30.1
33.3
36.2
39.3
42.5
45.5
48.7
52.%
55.7
59.3
63.3
67.5
71.8
75.8
76.6
79.9
83.3
82.0
84.0
86.0
82.4
79.5
79.0
73.2
71.4
73.5
67.0
68.9
65.2

110.

23.1
26.0
29.0
32.1
35.1
33.2
4l.4
44%.4
47.7
51.3
54.7
58.3
62.4%
66.6
70.9
74.5
75.5
78.9
8l.6
80.5
82.8
84.1
80.2
77.3
75.3
70.7
68.7
68.3
63.0
¢3.5
59.5

120.

22.0
24.9
28.0
31.0
34.0
37.1
40.3
43.4
46.7
£0.2
53.7
57.4
61.5
65.7
70.0
73.0
74.3
78.0
79.9
79.2
81.6
82.1
78.1
75.1
72.4
68.6
66.2
63.9
59.8
58.4
54.2

130,

20.8
23.8
26.9
29.9
32.9
36.1
39.2
42.2
45.8
49.1
52.6
56.4
60.6
64.7
69.7
71.0
73.3
77.8
77.3
78.2
81.2
79.4
76.1
73.3
70.9
66.5
64.2
60.1
57.6
53.9
49.9

140.

19.8
22.8
25.9
28.6
3.9
35.1
38.2
4l1.2
%4.8
48.1
51.6
55.5
9.7
63.8
68.7
69.7
72.3
76.7
75.9
77.0
80.0
77.6
74.4
71.4
68.2
64.8
62.0
58.2
55.0
50.9
“6.7

PAGE

1580,

18.8
21.7
24.9
27.8
30.9
34.1
37.1
40.2
%3.8
47.1
50.7
54.5
58.7
62.9
67.7
68.6
71.3
78.5
74.5
75.9
78.7
76.1
72.86
69.8
66.6
63.2
60.2
£6.5
52.9
48.6
4%.4%

'S

160.

17.8
20.7
23.9
26.8
29.9
33.1
36.1
39.2
4%2.8
46.2
49.7
53.6
57.8
62.0
66.6
67.5
70.3
74.4
73.3
74.8
77.5
74.6
71.4
68.3
65.2
61.8
58.6
55.1
51.2
%6.9
a2.7

SOUND
POMHER
LEVEL,DB

78.2

81.1

84.1

87.1

90.2

93.2

96.3

99.5
102.6
105.9
109.4
112.9
116.6
120.7
125.0
129.3
132.2
133.9
137.4
139.3
139.1
141.3
142.1
139.2
138.6
142.1
135.5
136.8
140.2
136.8
139.1
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[ ZX XXX 2N )
CL 20-20K)
LIHEAR
A-SCALE
2448400449
OA(50-10K)
LINEAR
A-SCALE
(TSR ELE X2
PERCEIVED
HOISE LEVL
PrL
PHLYC

162.4 103.5 103.9 105,73 103.2 162.0 190.8 $7.8 4.1 92.1 99.4 @&s8.7 B87.z2 85.8
10Z.1 103.3 103.9 10%.5 103.5 102.5 101.5 58.2 94.0 %2.9 91,1 &9%.% B&.0 86.6
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101.8 103.) I03.7 104.2 103.6 102.4 101.4 98.2 9.8 92.9 91.1 89.5 88.0 66.6

214%.6 115.8 1%6.3 ¥17.1 136.2 115.3 113.9 110.7 1673 105.4 103.4 101.5 99.% 98.0
115.6 117.0 137.4 131R.3 117.7 316.8 115.% 112.3 105.8 106.8 184.0 102.0 100.0 938.¢
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o n
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9.7
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149.9
158. %
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NASA LEWIS RESEARCH CENTER
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60.

OHE-THIRD OCTAVE EAND AMD OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY
SOUND PRESSURE LEVEL,DB

Ao 06060000 000000 00 05 00 000090060 00000000 0000 0606 08 000 00 10 60 00 00 D06 00 00 00 08 06 8 06 0090 95 06 00 00 600 00 06 D090 0006 00 00 00 W 00 06 0 00 00 90 06 00 00 05 06 0090 06 30 960690 05 05 0606 0 6 06 06 36 06 06 06 9608 06 36 95 06 0 96 38 06 06 30 05 08 05 06 06 S8 06 3506 4F 56 06 05 06 0% 96 90 08 o8 38 36 3% 08 40 05 05 08

11111111310959911 12086480216455
“ TIT IS “ 5 B 2 6 4 ° “ 1 6 o Q 7 OMNOOOC~mOON
- oM TIIONDNOOONDONNYN

ne
$0.

6 e 8 B_/ 7 7 7 B o 2 “ SAQ “ 7 5 ™~ 9 7 6 FPTOWNWOC M =OMN
“ 4 “ “ “ 6 “ “ 4 5 6.9 “ o 6 1 6 - 5 9 3 VOe~grO0ONMNO
HMOUONMMIITINNNNOONOVOONO Y

100.0
“0.

3 3 3 3 3 3 3 3 3 “ B.’ 6 0 9 2 3 3 6 s “ 5.9.7 " 1.’.9 5 2 5

s 5 5 5 5 5 5 5 S 5 5 7 o 6 1 7 2 7 1 5 9 o~ 5 7 o 3 3 z 9 2 4
AMANNMITMIIITAOLVINN O OO0

30.

7777777777062266093213164 036776
5 5 5 5 n 5 5.5 5 5 NOONMND 2 7 1.5 8 1 3 4 9 0 3.5 L
MENNMMIIITNINGDOOWN O

LEAR3ZG/TFE731 HOISE {REDICTION AT FAR3S TAKEQFF COMDITION
20.

A0 0000000005 0000 000000 0000500 00 06 A0 U000 00 00 B 00 0 DO 06 O D00 0000 00 000000000 0 000 006 0600 600 0 0006 A 0000 06 0 0 06 060000 S 00 06 0005 800 06 8 00 000 00 596 06 00 06 30 00 08 00 46 06 96 06 06 45 30 46 08 06 0.5 06 00 00 08 08 16 3500 05 08 36 06 8%

DISTAMNCE

o o o o ° o ° o o 0 o 2 9 3 7 6 6 6 o C DO~ 9 WOeMMNDOD N
6 6 6 6 6 6 6 6 6 6 6 6 6 9 1.8 3 5 3 “ % < o 9 [ T N0
-~ N TIT IO W 0 N W

MIKE LOCATIONT IN DEGREES
10.

100.0
125.0
315.0
400.0

0 ° 5 ° ° o °
owm~o omo
NNM PN OD

1/3 OCTAVE
BAND CENTER
FREQUENCY
[Ty T Y]

160.0
200.0
250.0
500.0
630.0
800.0
1000 ©
1250.0
1600.0
2000.0
2500.0
3150.0
4000.0
$000.0
6300.0
8000.0
10000.0
12500.0
16000.0
20000.0

HOI3E SOURCE= FAMHD ew

170



LT

e tee
OA(20-20K)
LINEAR
A-SCALE
treettetee
OA(50-10K)
LINEAR
A-SCALE
Pr10000000
PERCEIVED
NOISE LEVL
PHL
PNLTC

67.0

66.6
66.4

79.0
81.1

72.4
71.1

70.7
70.5

83.1
85.2

76.1
74.8

74.4

86.9
88.9

79.8
78.5

77.9

90.7
92.7

wuuun3TATIC LEVELS AT AMBIENT CORRECTEC TO

82.0

81.7

94.2

FAA STD DAY CONDITIONS (77 OEG F, 70 PCY RH) FOR FLYOVER PREDICTIONS ONLY

90.1 92.9 95.4 96.8
89.1 92.0 94.5 95.9

1
W~

85.0 89.0 92.0 94.58 95.9
84.8 68.8 91.7 94.3

23

23
0o

-0

9.6
96.0

95.6
95.6

97.5 101.5 104.6 107.2 108.6 108.7 108.2 108.6
9.5 99.8 104.7 108.1 110.7 111.9 110.4 109.4 111.1 109.2 105.5 101.8

94.3 90.3 86.3
93.7 89.7 é5.8

93.3 89.3 85 3
93.4 89.4 85.5

106.5 102.6 98.8

ALNvNd ¥00od 10

$1 I0vd TYNIDWO



LT

NOISE SOURCE= COMB #»

1/3 OCTAVE
BAND CENTER
FREQUENCY
2030496 3036 9 96

20.0
25.0
31.5
%0.0
50.0
63.0
80.0
100.0
125.0
160.0
200.0
2%0.0
315.0
400.0
500.0
630.0
800.0
1000.0
1259.0
1600.0
2000.0
2500.0
3150.0
4000.0
$000.0
6300.0
8000.0
10000.0
12500.0
16000.0
20000.0

DISTANCE

100.0

%%

MIKE LOCATIONS IM DEGREES

10.

P62 06 630 2836 0 3006 96 00 06 36 16 36 3 X6 06 30 3606 06 06 36 D6 3 6 36 06 336 36 36 36 Tt 36 D6 35 26 96 06 00 36 6 36 06 3 D6 D6 26 606 06 36 D6 36 D 36 06 3 36606 D6 36 36 D 36 6 36 36 36 38 9 DEOF 30 56 6 363 06 06 6 3¢ 36 2 8 04 06 96 96 96 3¢

35.6
39.7
43.7
47.8
52.2
56.4
59.9
63.3
66.7
69.3
72.0
74.6
76.1
77.4
77.2
76.0
74.5
72.2
69.5
66.7
63.1
59.1
55.5
52.0
48.0
43.8
39.3
34.0
28.3
2e2.2
15.3

20.

37.4
41.4
45.4
49.5
53.9
58.1
61.6
65.0
68.4
70.9
73.6
76.2
77.7
78.9
78.7
77.%
75.8
73.5
70.8
68.0
64.3
60.3
56.8
53.3
49.2
45.0
40.5
35.2
29.5
23.3
16.4

30.

39.0
43.0
47.0
51.2
5.5
59.7
63.1
66.6
69.9
72.4
75.1
77.¢
79.0
80.2
79.8
73.4
76.8
74.4
71.7
68.9
65.1
61.1
57.6
54.1
50.0

40.

40.7
44.7
48.7
52.9
57.3
61.3
64.7
68.2
.4
73.9
76.6
79.0
80.3
81.3
80.8
79.3
7.7
75.2
72.49
69.6
65.7
61.8
58.3
54.7
50.6
46.3
41.7
36.3
30.6
26.4
17.3

50.

42.6
46.6
50.7
54.9
59.2
63.2
66.6
70.0
73.1
75.6
78.2
80.5
81.8
82.6
81.9
80.4%
78.6
76.0
73.2
70.3
66.3
62.4
59.0
55.3
51.2
46.9
“2.2
36.8
31.1
24.8
17.6

NASA LEWIS RESEARCH CENTER
NASA GASP NOISE MODULE OUTPUT
603006066 06 060600000656 06 663036 00630 06 3636 06 06 3630 06-06 30 06 08 98- 06 06036 .38 36.06.06 D0-30.06.06 36 06 36 36 D636 36 36 06 36 36 00 06 06 30 6 0 06 36 36 36 336 6 0 04 6 06 096 3606 06 00 300600 060006 0606 98 06 06 D6 06 98 D6 06 06 08 D06 06 36 06 3636 06-36 0696 363630 3696 08 96 30 36 91 36 04069696946 08
LEAR36/TFE731 MOISE PREDICTION AT FAR36 TAKEOFF CONDITION
6206069606 06 06000 000006 06 00-06--06-46 26-3006-36.00-00 30 0 6-36-08-36-06 16 30-00-36-00 38 36 6 36.30.06 36 06160696 30 06 36 3036 30 36206 0630 36 06 6 1608 0604 06 3696 300036 3496 36 06 36 06 6 6 06 00 0000 00 36 06-D0-0C 06 16-96- 34 36 36 08 6.0 06 D6 36-0E96.06.06-06 5606 3636 3 36 36 696 36 36 6 06-96.06 96 3 36 96 36 16 3¢ 3¢ 3¢ 6

ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMHARY
P00 08 000090000006 3000003006 00 00 30 00 00 00 20 0 0030 06 00 36 D6 206 D06 006 93006 2006 3606 3036 30-06 26 36 06 06 06 30 36 D60 06 0616 30 06006 0000606 96 0016 30 083600 369696 06 3038 0606 3036 36 3436 36 06 06 24 36 D6 DD D06 36 36 1696 56 90363630 38 08 36 D030 36 36 36 06 36 36 3606 16 8 o 96 36 08 34 06

SOUND PRESSURE LEVEL,DB

60.

43.9
47.9
52.0
56.2
60.5
64.4
67.7
7.1
74.1
76.6
79.2
81.3
82.5
83.1
82.2
80.6
78.7
76.1
73.2
70.2
66.2
62.3
58.9
§5.2
51.0
46.7
41.9
36.4
30.7
24.3
17.0

70.

45.1
%9.1
53.2
57.5
61.8
65.4
68.8
72.3
74.9
77.6
80.3
81.9
83.3
83.3
82.2
80.8
78.6
75.9
73.2
69.7
65.8
62.2
58.7
56.7
50.6
46.3
%l1.3
35.9
30.3
23.4
16.5

80.

46.4
50.4
54.5
58.9
63.1
66,6
70.0
73.4
75.9
78.6
8l.2
82.7
84.0
83.7
82.4
80.9
78.6
75.9
73.1
69.5
65.5
62.0
58.5
54.4
50.3
45.9
4%0.8
35.4
29.8
22.8
15.9

90.

48.3
52.3
56.5
60.8
64.9
68.3
71.8
75.1
77.6
80.2
82.7
84.1
85.2
84.7
83.3
81.7
79.2
76 .4
73.7
69.8
65.9
62.4
58.9
54.7
50.6
46.2
41.0
35.6
29.9
22.8
15.9

100.

49.9
564.0
58.2
62.5
66.5
69.9
73.3
76.5
79.0
81.6
84.0
85.2
86.1
85.4
83.9
82.2
79.6
76.8
74.0
70.0
66.2
62.7
59.1
54.9
50.8
46.3
41.0
35.6
29.9
22.6
15.8

110.

51.0
55.1
59.3
63.6
67.5
70.8
74.3
77.3
79.8
82 4
84.6
85.8
86.4
85.6
864.0
82.2
79.5
76.7
73.7
69.7
€5.9
62.5
58.8
54.6
50.49
45.8
40.5
35.1
29.3
22.0
15.2

120.

51.7
55.8
60.1
64.4
68.1
71.5
74.9
77.8
80.3
82.9
84.9
86.0
86.5
85.4
83.8
81.9
79.2
76 .4
73.2
69.2
65.4%
62.0
58.3
54.0
49.8
45.2
39.8
34.5
28.5
21.2
14.4

130.

1.9
56.0
60.3
64.6
68.1
7.6
75.0
77.7
80.3
83.0
84.6
86.0
85.9
84.8
83.3
81.1
78.4
75.7
72.2
68.2
64.7
61.2
57.3
53.1
49.9
4.0
38.8
33.5
27.1
20.1
13.3

140.

52.0
56.1
60.5
64.8
68.2
71.7
75.1
77.6
80.3
82.9
84.4
85.7
85.5
84.3
82.8
80.5
77.8
75.0
71.4
67.5
664.0
60.5
56.5
52.3
48.1
43.1
37.9
32.6
26.1
19.2
12.3

PAGE

150.

81.9
56.1
60.4
64.6
68.0
71.5
74.9
77.%
80.1
82.6
84.1
85.3
85.0
83.7
82.1
79.8
77.0
74.3
70.6
66.7
63.2
59.7
55.6
51.5
67.2
92.2
37.0
3.7
25.1
18.2
11.4

6

160.

51.9
56.1
60.5
64.6
68.0
71.5
74.8
77.3
80.0
82.5
83.9
85.1
84.7
83.3
81.8
79.4
76.6
73.9
70.1
66.2
62.7
59.2
55.1
51.0
46.7
4l1.7
36.4
31.1
24.5
17.6
10.8

SOUND
POKER
LEVEL,DB

99.6
103.6
107.9
112.2
116.0
119.4
122.8
125.8
128.4
131.0
133.1
134.5
1377
134.5
133.2
131.5
129.2
126.5
123.6
120.1
116.3
112.8
109.3
105.5
10).4

%7.2

92.6

87.8

82.8

77.4

71.8

ALITVND ¥00d 40
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(22222044424

OA(20-20K)
LINEAR 84.9 86.4 87.6 88.7 90.0 90.5 91.0 91.5 92.6 93.5 93.9 93.9 93.6 93.2 92.8 92.5 142.7
A-SCALE 8l1.6 83.0 B84.1 85.0 36.1 86.4 86.6 86.8 87.7 88.3 88.4 88.3 87.7 87.2 86.6 86.3 137.7
Y R X Y
OA(50-10K)
LINEAR 84.9 86.4 87.6 88.7 90.0 90.5 91.0 1.5 92.6 93.5 93.8 93.2 93.6 93.2 92.7 92.5 142.7
A-SCALE 81.6 83.0 84.1 85.0 86.1 86.4 86.6 86.8 8&7.7 686.3 88.4 88.3 87.7 87.2 86.6 86.5 137.7
P559340 494
PERCEIVED
NOISE LEVL
PNL 91.1 92.5 93.7 .8 95.9 9.4 9.6 9.9 97.9 98.6 98.8 98.7 98.1 97.7 97.1 96.8
PNLTC 91.2 92.6 93.8 .9 9.1 9.5 96.7 97.0 % 8.0 9%93.8 98.9 98.8 98.2 97.8 97.2 96.9

HuuuuSTATIC LEVELS AT AMBITNT CORRECTED TO FAA STO DAY CONDIYIONS (77 DEG F, 70 PCT RH) FOR FLYOVER PREDICTIONS ONLY

ELT

§i 39vd WNIDINO
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VLt

NOISE SOURCE= JET

1/3 OCTAVE
BAND CENTER
FREQUENCY
6000000062
20.0
25.0
31.5
40.90
50.0
63.0

20000.0

w%  DISTANCE

100.0

ot

MIKE LOCATIONS IN DEGREES

10. 20. 30. 40. S0. 0. 70. &0. 90. 100. 110. 120. 130. 140. 150. 160.
9698 22636 T3 06 6 26 J0 06 D36 30 3 D 0 36 26 6 36 30 6 26 D6 36 2 36 I6 26 26 6 06 3 36 36 36 36 2 36 36 8 36 36 B 36 36 6 36 DI D 3 T Db 36 JE D6 6 336 I 36 36 6 96 D6 IF J6 26 3k 36 36 36 I 36 3¢ 36 36 J-IF I IE B 26 I 6 362636 08 -0y
61.1 61.3 61.5 61.8 62.3 63.0 63.8 64.8 65.9 67.4 69.1 71.6 75.4 78.8 81.8 65.1
63.5 63.6 63.8 64.2 64.6 65.3 66.1 67.1 68.2 69.7 71.3 74.1 78.4 82.2 85.1 87.6
65.8 65.9 66.1 66.5 67.0 67.6 63.4 69.6 70.6 72.0 73.7 76.6 61.5 85.6 88.3 90.1
66.3 63.4 68.6 69.0 69.4 70.1 70.3 71.9 73.0 74.5 76.1 79.2 84.7 89.2 91.3 92.5
70.4 70.5 70.8 71.1 71.6 72.2 73.0 74.0 75.2 76.6 78.3 81.3 87.2 92.2 93.5 94.2
72.6 72.7 73.0 73.3 73.8 74.5 75.3 76.2 77.4 78.9 80.5 83.9 90.6 94.7 95.1 95.6
75.0 75.1 75.3 75.7 76.2 76.8 77.6 78.6 79.8 81.2 82.9 86.4 93.0 96.5 96.8 96.8
76.9 77.1 77.3 77.7 78.2 78.8 79.6 80.6 61.8 83.2 84.9 88.4 94.3 97.8 98.2 97.6
78.5 78.6 78.9 79.3 79.8 80.5 81.3 82.3 83.5 84.9 86.6 90.0 95.5 98.8 99.4 98.0
79.8 80.0 80.2 80.6 81.2 81.8 82.7 83.7 84.9 86.3 88.1 91.8 96.5 99.6 100.0 97.5
80.8 80.9 81.2 8l.6 82.2 82.8 83.7 84.7 85.9 87.3 89.3 93.1 97.6 100.0 99.8 96.4
81.6 81.8 82.1 82.5 83.1 83.7 84.6 B85.6 86.8 88.2 90.3 94.1 97.5 99.5 98.8 94.6
82.4 82.5 62.86 83.3 £3.8 84.5 85.3 86.4 87.6 89.0 91.1 94.6 97.2 98.5 97.0 92.6
82.9 &3.1 83.4 83.8 84.4 B85.1 85.9 86.9 88.1 89.5 91.7 94.7 96.5 97.1 95.1 90.6
83.2 83.4 83.7 B84.1 84.7 85.4 86.3 87.3 88.5 89.9 91.8 94.2 95.2 95.5 93.3 88.6
83.4 83.6 83.9 84.3 84.9 B5.6 86.5 87.5 88.7 90.1 91.9 93.5 93.9 93.8 91.4 86.6
83.3 83.5 683.8 84.3 84.9 85.6 66.5 87.5 88.7 90.1 91.7 92.7 92.4 92.1 89.5 84.6
83.2 83.4 83.7 84.2 84.8 B5.5 86.4 87.4 88.6 90.0 91.4 91.8 91.0 90.4 87.7 82.6
82.8 83.0 83.4 83.8 84.4 85.2 86.1 87.1 88.3 89.7 90.9 90.8 89.7 88.8 86.0 80.7
82.2 B82.4 82.8 83.2 83.8 84.6 B85.5 86.5 87.7 89.1 90.2 89.7 88.2 87.0 84.0 78.6
81.5 81.7 82.1 82.6 83.2 83.9 84.8 85.9 87.1 88.4 89.4 88.6 86.8 85.4 82.2 76.7
80.8 81.1 81.4 81.9 82.5 83.2 84.1 85.2 86.4 87.8 88.6 87.5 85.4 B83.7 80.4 74.7
80.0 80.2 80.5 81.0 8l.6 82.4 83.3 84.3 85.6 £6.9 87.7 86.3 84.0 82.1 78.6 72.7
76.9 79.2 79.5 80.0 80.6 8l.4 82.3 83.3 84.6 85.9 86.6 85.1 B82.5 80.3 76.6 70.7
77.9 78.1 78.% 78.9 79.6 80.3 81.2 82.3 83.5 84.9 B85.6 83.9 81.2 78.7 74.9 68.7
76.8 77.0 77.4 77.8 78.5 79.2 80.1 8&1.2 82.4 83.8 84.4 82.6 79.8 77.0 73.0 66.7
75.6 75.9 76.2 76.7 77.3 78.1 79.0 80.0 81.3 82.6 83.3 81.4 78.3 75.2 71.1 64.7
74.4 74.7 75.1 75.5 76.2 76.9 77.8 78.9 80.1 81.5 82.1 80.2 76.9 73.6 69.3 62.7
73.3 73.F 735.9 74.4 75.0 75.8 76.7 77.7 79.0 80.3 80.9 79.0 75.5 72.0 67.5 60.8
72.1 72.3 72.7 73.2 73.8 74.6 75.5 76.5 77.8 79.1 79.7 77.7 74.0 70.2 65.6 58.7
70.9 71.2 71.5 72.0 72.7 73.4 74.3 75.6 76.6 78.0 78.6 76.5 72.7 68.6 63.8 56.7

NASA LEWIS RESEARCH CENTER
NASA GASP NOISE MODULE OUTPUT
6560009600 060896 6366 36 36 0606 00 008 06 00 00 3636 00 00 360000 08 000006 96 006 06 3636 0630 06. 06 06 3636 36 06.36 26 2606 36 36 06 36 36 06 36 36 36 36 06 6 366 36 6 36 96 06 36 3 3636 3400 96.98 3698 36 1 36.36 38 36 08 3608 36 06 30 06 06 36 06 36 06 06 3606 36 D066 96 36 36 636 38 98-8 98 06 08 9F 06 36 06 36 36 96 9698
.LEAR36/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION
600000000000 0606 0000600006006 0600063006 0026 360008 0606 06 36 06 96 06 36.00 96 06 3606 36 06 3606 36-06 06 00 266 06 06 630 6 006 6 06 36 H-06 3006 06 06000036 .06 06 3036 2006 2606 36 0006 06 06.06 26 36 3606 36 06 06 06 3636 0616 B 636016 36 3636 06 96-08-36-0- 36 0606 26 08 3696 06 06 06 36 36 3C 0 30 36 30 -3¢

ONE-THIRD OCTAVE BAND AND OVERALL ENGIME COMPONENT SOURCE NOISE LEVEL SUMMARY

B0 22 30 36 2B 3 06 O 26 DD 36 35 % 06 00 D6 06 36 36 2606 2 36 90 30 36 36 6 30 2 06 36 6 36 3 36 6 06 36 D 36 26 38 20 36 36 D6 36 36 o8 36 3 36 26 36 36 36 06 6 D636 36 36 36 06 36 D6 6 D D D6 6 I 3 D6 6 D 36 D 6 36 DE 36 D6 I P 36 36 B 26 D636 36 D D6 DE I FE U 36 DE 6 2D 36 I DE U 36 D6 36 36 D D6 I D 36 I O 36 96 34 36 36 6 ¥ M

SOUND PRESSURE LEVEL,08

)

PAGE

7

SOUND
PORER
LEVEL,DB

125.5
128.4
131.2
134.1
136.3
138.4
140.1
141.4
142.4
143.2
143.5
1643.2
142.7
142.1
141.3
140.6
139.9
139.3
138.6
137.8
137.0
13.2
135.3
134.4
133.4
132.5
131.7
131.0
130.7
130.8
131.0

‘;‘ EIE)"" ‘\N[!ifE“ﬂiC)
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StLl

(2 Z2 X222 22 ]

OA(20-20K)
LINCAR 94.5 94.7 95.0 95.4
A-SCALE 92.9 93.1 93.4 93.9
V0004000
OA(50-10K)
LINEAR 94.4 94.6 9.9 95.3
A-SCALE 92.9 93.1 93.4 93.9
tess00000s
PERCEIVED
NOISE LEVL
PNL 105.8 106.0 106.3 106.8
PNLTC 105.8 106.0 106.3 106.8

#uunuSTATIC LEVELS AT AMBIENT CORRECTED TO

9.0 96.7 97.6 98.6 99.8 101.2 102.7 104.5 106.9 108.8 108.4 106.5
1

94.5 95.2 96.

97.2 98.4 99.

7 101.0 101.4 101.5 101.6 99.7 95.%

95.9 96.6 97.5 98.5 99.7 101.1 102.6 104.4 106.8 108.7 106.3 106.1
2

94.5 95.

96.1 97.1 98.3 99.7 101.0 101.4 101.5 101.6 99.7 95.5

107.4 108.1 109.C¢ 110.0 111.3 112.6 113.8 113.8 114.0 114.5 113.0 109.3
107.4 108.1 109.0 110.1 111.3 112.7 113.8 113.9 114.0 114.5 113.0 109.3

FAA STD DAY CONDITIONS (77 DEG F,

70 PCT RH} FOR FLYOVER PREDICTIONS OMLY

153.8
149.5

153.6
149.5

$1 30vd TWNIDINO
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9LT

NOISE SOURCE= ATUR %

1/3 OCTAVE
BAID CENTER
FREQUENCY
6360636 .96 36 % 0

20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.90
125.0
160.0
200.0
250.0
315.0
400.0
500.0
630.0
800.0
1000.0
1250.0
.900.0
2000.0
2500.0
3150.0
4000.0
5000.0
6£300.0
8000.0
12000.0
12500.0
16000.0
20000.0

DISTANCE

100.0

MIKE LOCATIONS IN DEGREES

10.
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NASA LEWIS RESEARCH CENTEP PAGE 9
NASA GASP NOISE MOOULE OUTPUY
6000 2500000000 00 0600 000 0000 20 00 000000825 00 060006 0000 00 /6009096 0600 00 30303000 06 30 00090 06 0 00 00000600 0 0 0000 06 06 30 00000 00 06 00 0000 00 00 06 0 9005 26 06 00 0 00 0000 0 0000 00 00 06 0 08 15-00 00 0600 0000 06 0F .06 0006 000 4 00 00 04 3000 00.98.00 00-0010- 08 00 00 .08 06 00 0 00 00 00 00 4
LEAR3IG/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CLNOIVION
000000000 000000 00000 00 000000000 00 06 090 00 00000 00000 06 00 00 00 00 0 0000 030 00 00 A 00000 06 00 00 0006 00 00 0 D000 000 06 00 94 04 00600 000 06 00 1000 0016 00 00000 06 00 00 0600606 000400 0 00 0 00 00 0 00 000 0000 0 00 06 .00 00 0000.00 3000 96 000 00 00 06.00 04 0 0400 00 0400 04 000 0404
NOISE SOURCE= TC '. ## DISTANCE = 100.0 #» QNE-THIRD OCTAVE BAND AND OVERALL ENGINE COHPONENY SOURCE NOISE LEVEL SUMMARY
EIE00 060600 04 0000000 b 06 006000 0000 00000 04 3000000000 06 000030 D000 06000610 30 06000 /0000006 3000 06 D 30 06 06 00 00-36 06 00 400046 0090 30 0060000 06 20 0038 08 08 00 00 0 00 0000 00 0 00 34 50 000 00 08 00 060000 00 0000 0000 00 00 00 0630 9400 00 06 0 06 30 30 04 0008 00 04 00 040 00 80 00 06 ¢ 00

1/3 © TAVE SOUND PHESSURE LEVEL.DB SOUND
BAMI TER MIKE LOCATIONS IN DEGREES POKER
"R icY 10, 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140, 150. 140. LEVEL,DB
nw . "e s 000500 0000000000000 0006 06 0000 98 0000600 08 06 D0 000 0000000 0 0000 00060000 0400 0000 00000 06 00 0 00 06 0000 00 0000 000600 00 4 5000 0 30 0008 06 000000 DO DN DM NN R BN
¢ .0 61.3 61.4 62.7 62.0 62.5 63.2 h4.0 64.9 66.1 67.6 69.3 71.8 75.4 78.£ 81.8 "1 125.6
25.0 67.6 63.7 64.0 64.3 69.8 65.5 66.3 67.2 o8.4 69.9 71,6 74.2 78,5 82.2 85.1 87.¢ 128.4
31.5 65.9 65.0 66.3 66.6 67.2 67.8 68.6 69.6 70.8 72.3 73.9 76.7 81.5 85.6 88,3 9.1 131.2
40.0 68.3 68.5 68.7 69.1 69.7 70.3 71.1 72.1 73.3 74.8 76.4 79.3 84,7 89.3 91.3 92.5 134.1
50.0 70.5 70.7 70.9 71.3 71.8 72.6 73.4 74.4 75.6 77.1 78.7 Ob1.5 &7.3 92.2 93.5 94.2 136.4
63.0 72.7 72.9 73.2 73.6 74.2 74.9 75.7 767 78.0 79.4 81.0 84.2 90.6 94.7 95.2 95.6 138.4
80.0 75.1 75.3 7..6 /6.1 76.7 77.4 78.2 79.2 80.4 81.9 83.5 86.7 93.0 $6.B 9.8 96.8 140.2
100.0 77.1 77.3 °~/.7 78.2 78.8 79.5 80.4 81.4 82.7 84.1 85.6 88.7 %4.4 97.8 9A.3 97.6 141.5
125.0 78.8 79.1 79.4 80.0 80,7 8l1.4 982.2 85.2 B84.5 85.9 87.4 90.5 95.6 98.8 99.4 98.0 142.6
160.0 80.2 80.5 80.9 81.5 82.3 83.0 83.9 84.9 86.2 87.6 89.1 92.4 97.1 99.7 100.1 97.6 143.5
200.0 81.3 81.7 82 72 82.9 83.7 849.5 85.3 84.3 87.6 89.0 90.6 93.7 97.8 100.1 99.9 96.6 143.9
250.v 82.5 82.9 83.5 864.2 85.0 85.8 86.5 87.4 88 / 0.0 91.6 96.7 97.8 99.6 68.9 95.1 143.7 s;
315.0 n¥.6 83.9 84.4 85.2 86.0 B6.7 87.5 88.4 89.L 90.8 92.4 95.2 97.5 98.7 97.3 93.7 143.4
“00.0 84.1 84.7 85.3 86.0 86.8 87.4 88.0 88.7 89.8 91.0 92.6 95.2 96.8 97.3 9%.4 91.3 142.8
500.0 84.5 85.0 85.7 86.4 87.0 87.6 8%.1 88.7 8Y.7 90.9 9%92.8 9%94.6 95.8 95.7 93.6 £9.5 142.1
630.0 4.9 85.5 86.2 87.0 87.5 88.0 88.7 89.0 89.8 90.9 92.4 93.8 9.1 94.0 91.8 87.4 141.4
800.0 86.0 86.8 87.7 88.6 88.7 88.9 ££.8 88.8 89.5 90.7 92.1 93.0 92.6 92.3 89.8 83.4 140.9
1000.0 86.3 87.1 88.0 88.9 £9.0 &9.1 89.5 £9.1 89.5 %0.6 91.8 952.2 91.4 90.7 68.2 83.7 140.6 fg
1250.0 87.5 88.5 89.7 90.9 91.0 91.1 92.0 90.6 90.1 90.7 91.6 91.3 90.1 89.1 86.4 &l.8 14l1.2
1600.0 90.6 91.8 93.0 94.0 93.6 93.0 91.6 89.6 89.3 9%0.0 %0.8 50.3 88,8 87.6 84.8 60.4 141.7
2000.0 89.9 91.0 91.9 92.8 92.4 92.0 92.0 90.2 69.4 %0.C 90.~p 89.7 88.2 86.8 94.1 60.4 141.3
2500.0 90.8 92.1 93.2 94.4 94.2 93.9 94.5 92.1 90,3 90.3 90.4 89.2 87.3 85.4 82.4 78.3 1462.6
3150.0 93.4 94.7 95.7 96.6 65.%9 94.9 93.0 90.1 88.6 89.0 89.4 88.3 86,2 &4.2 80.8 76.6 143.1
4%000.0 91.7 92.7 93.3 93.7 92.0 91.4 89.8 87.7 £7.3 88.7 89.9 89.8 91.6 89.6 85.9 82.1 141.7
$000.0 89.2 90.3 91.0 91.9 91.3 90.9 92.6 92.1 92.9 93 9 93.6 92.3 88,4 85.3 £0.8 76.9 142.9
6390.0 96.2 97.6 97.3 97.0 95,2 92.7 88.2 86.6 86.6 88.1 89.2 88.6 87.3 84.85 80.4 76.4 143.4
8000.0 90.7 91.2 90.5 89.9 87.7 64.1 85.5 85.6 &6.7 69.2 90.7 90.4 90.4 87.9 83.9 £0.1 140.8
10°00.0 89.2 90.1 90.1 90.2 88,8 137.7 89.0 89.1 90.2 91.7 92.3 91.4 8A.6 85.3 80.9 77.1 142.2
12500.0 93.0 94.1 93.9 93.5 91.6 89.5 86.1 85.9 8.7 89.4 91.1 90.6 89.2 686.2 82.0 78.5 163.3
16000.0 88.9 89.0 89.1 88.7 87.0 85.8 86.5 86.9 88.0 90.6 92.1 91.3 8s8.6 &3.0 80.7 77.9 143.4
20000.0 89.0 90.0 90.0 .).0 88.9 88.0 86.1 86.4 B87.2 90.4 92.3 91.4 88.3 84.2 79.9 77.0 145.0
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NASA LEWIS RESEARCH CENTER PAGE 10

HASA GASP NOISE MODULE OUTPUT
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LEAR3S6/TFE731 MNOISE PREDICTIOM AT FAR3A TAKEOFF COMNDITION

500 00000 0000 00 00 0 0 0 0 0 000000 000 0000 00 00 600 0000 ot 0 O 0090 0000 0 O 00 OO0 0 0000 0000 00 O 00 0000 0000 00 A 00 D0 00 00 00 L 06 0k 006 O N 060 000 R 0000 0600 00 0005 15 o 06 00 06 D0 00 30 0 00 e 0640 00 00 00 000 00 0 00 00 06 00 00 08 06 08 00 00

DETAILED FLYOVER MOISE LEVELS,BY COMPONENT, AT EACH 1/2 SECOMD INTERVAL ALOMNG IHE PROFILE

0003000 00 00 00 06 00 0 0 000 00000000 U 00 0000 00 00500 3006 600 DU 06 30 00 00 0 00 06 00 00 00 00 06 3600 00 5 0 06 0600 00 90 o008 00 1 00 00 00 0006 00 00 0006 00 0000 06 0600 00 00 W00 0 00 00 00 00 D0 00 D U000 00 00 B 00 000 00 00 00 06 000 00 00 00 00 O 16 0 00 00 00 00 06 00 0006 00 0600 00 00 00 00 00 06 00 08 08 00 00 00 00 08

ENGINE - ELEV

TIME RANGE  ALTITUDE SLANT  CDSERVER  AMGLE PHL PHL'TC OVERALL  A-WEIGHTEOD
SEC FEET FEETY DIST,FT ANGLF,0EG DEG  COMPONENT DB 0B ) 0B(A)
0.0 4500.0 0.0 16730.0 18.2 -b.0 FANI 28.% 28.8 20.2 19.2
FAND 24,2 24.2 13.0 14.0
come 33 6 33.6 29.7 23.0
JET 35,7 38.7 36.9 28.9
ATUR 24,7 24,7 14.6 14.0
TOTL 41.0 41.0 37.8 30.3 Q
A0S D06 0O D000 0000 0 06 0o 0 8 -0 6 0 00 06 6 6 00 0 06 00 00505 A0 0000 00 58 00 D 06 0 30 06 0 0000 00 00 0t 06 A 0 00 0008 00 00 0 AU U000 0 0 00 000 600 00 0 00 0 000 00 0 A U0 00 00 0 00 3000 30 00 00 30 00 DL 06 08 35 D6 00 06 D6 00 06 00 36 38 00-0F-05 05 000 30 S-00-9¢ 06 36 9038 38 44 9008 0%
0.5 4661.5 27.4 16588.5 18.2 0.1 FANI 28 3 2a.7 20.1 19.0
FAND 24.2 24.2 13.0 14,0
cors 33.8 313.8 30.1 23.2
JET 38.8 38.9 37.1 29.0
ATUR ?4.7 24.7 164.7 14.0 8'0
TOTL 41.2 41.2 38.0 30.4 »
000 00 000 00 08 20 00 00 0000 00 06 00 00 30 060 00 06 08 30 08 0050 00 00 0000 28 0006 30 06 3006 06 36 3500 00 08 00 00 45 %0 08 00 0 06 36 00 00 0 00 00 00 00 0000 00 00 00 00 0606 00 U6 00 00 0000 6 0 00 06 00 V0 00 00 00 00 DO 00 DO 00 00 06 06 00 0 00 D6 00 30 06 00 00 06 0% 0 08 30 06 0 06 O 00 00 8 00 46 000 00 05 08 30 0 00 3008 38 08 06 0% 00 0% 00 0408 ﬁk
1.0 4782.9 54.8 16447.1 18.3 0.2 FANT 28.4 28.8 20.5 19.1
FAHD 24,2 24,2 13.0 14.0 74
cots 34.6 34.6 ", 24,
JET 33,7 19.8 1 30.0
ATUR 26.9 24.9 1. 14.0
TOTL 42.0 42.0 39.0 11.3
000000 08 38 D006 08 0 30 06 3090 08 8 30 78 3630 950000 00 00 3008 08 06 D600 3208 9090 0006 400000 06 045 W0 00 0090 000690 00 00 00 0 00 0030 06 D000 00 00 00 00 00 D600 05 D036 00 96 0F 0605 36 0008 0% 30 30 06 0 J-00-00 00 36 08 08 0 06 26 08 06 00 00 38 06 0F 10 08 00 00 3% 3000 08 06 4 OF 08 06359096 0808 06 OF 36 00-0% 00 0% 00 98 00-0% 08 0H-08
1.5 4926.4 82.3 16305.8 18.4 0.3 FAMI 8.8 29.1 21.1 19.8
FAND 24,2 24.2 i3.0 14.0
corB 35 6 35,6 32.4 25.4
JET 40.8 40.8 39.4 31.1
ATUR 25.1 25.1 16.2 14.0
TOTL 43.0 43,0 40.2 32.4
P00 000000 000000000 00 0 A RS At OO A ARV IR DGO D B UB TR0 I0 D A 00 2000 0000 0030 05 D0 38 00 B 6 06 D 00 0006 3 06 00 OF 30 08 DP08 00 2638 08 38 30 060600 5100 96 00 U8 08 06 3606 D006 5508 08 0606 08 06 00 06 38 D6 00 08 35 06 00 0 M1 04 LU NE MOV M N KRB RNNAN
2.0 5065.9 109.7 16164.5 18.5 0.4 FANI 29.1 29.8 21.8 19.9
FAND 24.2 24.2 13.0 164.0
core 36.8 6.5 33.5 26.4
JET 41.7 41.8 40.5 12.1
ATUR 28.4 25.4 17.0 14.0
TOTL 43.9 43,9 61.3 33.4
llIﬂ‘I.C.l.lI.I'.ll!ll.l'l‘l'l.'l‘l\ll.!ﬂl...l.ll'l.'“lﬂ'l“.-lN'IIQGUIIH&'..“’!DII.-Dﬁ.ﬁ'.!lh.'l..lﬂ.ﬂl'.'.....Ql“’...“......’Q.'"I
2.5 5207.3 137.1 16023.2 18.6 0.5 FANI 29.6 29.9 22.8 20.8
FAND 24,2 24.2 13.0 14.0
core 37.3 37.3 4.8 27.3
JET 42.6 “2.6 4l.4 33.0
ATUR 25,7 28,7 17.7 14.1

TOTL 44.7 9%.7 @2.2 34.3
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3.0

5348.8

164.5

15882.0

18.7

0.6

FANI
FAND
core
JET

ATUR
TOTL

30.0
264.2
8.0
43.%
25.9
5.3

30.3
26.2
38.0
“3.4
25.9
45.3

23.1
13 0
35.%
“2.2
18.4
3.0

21.0
14,0
28.1
33.8
14.2
35.1

10
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76.5

26144.4%

6.9%.4

6459.1

187.7

40.5

(2222222 A IR R 2222 At ad i 2 a2l s a s 2t d st RIlg TR R IITel1ds Qo gitddd ot ae o it aRd I dl J22 et ol ity dddaltledqdllell)

77.0

26295.9

4222.8

6584.9

158.3

39.8

WO BR S DTN U 05500 0000508 000 00 00T R 06000005 0008 063600 U o 08 38 0600 OF 00 00 06 00 08 00 48 0 0000 JU0H 0000 00 06 08 06 40000 0600 0F 30 01 00 08 R 0R SH00R00 6 W 00 L HOE ML LGP RSB RBRE NN S BN SRESN

77.5

26427.4

4%250.3

6711.4

158.9

39.2

FANY 25.4 26.0 15.8 15.6
FAND z.6 32.6 22.7 22.9
cot® 60.2 60.6 59.1 51.2
JET 73.2 73.% 71.8 61.8
ATIR 33.3 33.5 27.% 23.5
TOTL 73.6 73.8 71.8 62.1
FANL 25.3 25.9 15.8 15.4
F, O 31.6 3.9 z2.0 22.2
coe 60.0 60.2 58.8 51.0
JET 7.7 73.0 71.0 61.3
ATUR 32.8 33.1 27.1 23.1
TOTL 73.1 73.3 71.3 61.7
FANL 25.2 25.8 18.3 15.2
FAND 31.0 31.3 21.4 21.6
core 59.8 60.1 58.6 50.8
JET 72.2 72.% 70.6 60.8
ATUR 32.4 32.6 26.7 e2.é
TOTL 72.6 72.9 70.8 61.2

0008 9090 00 00 40 06 40 A00 05 05000830 30 45 95 95 08 4030 008 0500 00 00 40-000 0600 05 06 05 0000 0630 00 00 48 0006 000 S-0-00 06 00 08 08 3695 900 06 06 08 05 06 06 36 06-06 45 06 08 05 06 0F 00 08 06 0606 00 06 06 0006 06 0820 D 00 00 00 6 01 0.0 06 008 95 S 050 0 SHIM N U BN NB RN ARV AR RRSE NG RIS
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NASA LEWIS RESEARCH CENTER PAGE 11
. \SA GABP NOISE MTDULE OQUTPUT
3000 00 00006030 00000000 3600 000000 0030363000300 0006 TG D00 00 00 3000 3¢ 043000 DO D0 00 00 00 0070 000 D000 000000 - W00 06 00000 00 00 0000000 06 000 00006 06 00 D00 00 060 0000 D006 0000 0 DG ST 06 066 00 0 0 00 0806 06 00 3¢ B0
LEZR36/TFE731 NOISE PREDICTIOMN AY FAR3I6 TAKEOFF CONUITION
00000 00 00000 0000 00 00000 0000 30 90 360036 3638 96 363630 10030 U000 30 9690 36 36 263630 0636 3¢ 0H06.06-00-00 6 0036 D0 36 06 0 06 00 06 20 00 0 D000 00 06 06 00 00-00 00 36 76 00 DO 06 00 06 00 06 00 00 08 06 00 4000 00 00 30 0600 06 06 00 00 000 00 00 00 30 00.00 00 1000 366 00 D6 0 000006 06 00-00-06 600 D 366 08 036 01 40 08 94969
AIRCRAFT NOISC LEVEL PREDICTIONS AT MINIMUM SLANT DISTANCE
000 03090 96 00 00000 30 300000301130 3050 36 3630 36 30 3096303430 36 30 30-001-36-30 30 1690 36.36 DE-6 46 130 06 06 U00009 00 0 060 00 00 38 D636 06 0000 30 00 10 0600 30 D0 08 060 00 16 00 63696 90 00 00 00-00 00 0000 36 3006 38 00 36 00 363030 50 b 0000 000 06 06 0 00 38 06-JHIG 090 000000 -0 0000 00 0 06 04 30 06 6 30 08

ENGINE- ELEV
TIME RANGE  ALTITUDE SLANT  OBSERVER  ANGLE PNL PILYC OVERALL  A-WEIGHTED
SEC FEET FEET DIST,FT AHGLE,DEG OEG COMPONENT DB oe oe DB(A)
57.0 20627.2 3136.0 3179.7 97.2 79.1 FANIX 44.5 45.2 36.5 35.8
FAND 8.5 62.6 45.6 46.4
comB 70.0 70.2 67.0 61.0
JET 77.7 78.2 72.1 68.1
ATUR 58.12 58.6 49.6 47.5
TOTL 79.0 81.7 75.3 68.9

0I5 00 305638 30 36903630 30 38 003036 30 36 30-36-00-35.30- 3000 30 0031 00 003030 30-90.30 00 3636 30 50 00 3030 00 38 3006 ¢ 3436 30 3030 0030 00 363098 36 0 0 00306 38 36 36 D0 36 30 30 300 30 00 00 36 36 38 D6 3090 38 3608 96 36 38 00 00 30 0 0 00 36 36 30 3¢ 00 36 D-D000-50 08 00 06 D00 03000 34 0606 30 36 D08 30 38 0 08 0196 4600

ALITVND ¥o0d 40
§1 30Vd TYNIDWIO



€81

NASA LEWIS RESEARCH CENTER PAGE 12
NASA GASP MHOISE MODULE OUTPUT
00000006006 003602 000300363 06 00 00T 0 D00 Dk 00 063006 00 20 06 00 06 2530 06 30 D00 06 30 08 D0 06000 36 34 36 3¢ 36 96 3 30 06 2 0 2036 30 3 6 30 00 D0 36 36 26 D6 U0 00 36 D636 636 94 3¢ 6 26 5000 9090 0006 30 96 U0 0 00 54 00 06 0000 D0 0 D0 3006 3k 30 26 251 3 00 0 06 30 06 D6 36 06 OF 06 D0 00 D6 0 0090 0 54 06 3 5 04
LEAR3G/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION
FE0E D006 U D00 D630 60 D00 6 06 D06 00 3 006 D0 00 D050 0 o0 0 600 D636 0036 36 08 06 D 06 08 B0 S 00 00 06D 0 090D O 0 606 U0 06 06 30 U0 D06 0 0 O 005 36 36 08 0t D0 06 D0 00 00 30 0 36 06 D0 30 08 06 08 3000 06 30 D6 608 00 006 08 96 0 06 08 90 3690 04 96 30 06 38 50 00 D0 00 0 e 0 B0 N 5 4 0

SUMMARY OQUTPUT OF PREDICTED NOISE LEVELS
260600 06 00-00 20 96 06 06 000006 06 00 0600 62000 006 0 00 30 0600000060000 0000 000030 00 00 06 00 00 00 30-99.06 3000 36 00 30 505000 DE 30 0600 00 0436 06 36 0 20 06 06 0 0 6 00 00 0600 0600 000 00000900000 50000000000 00 30 00 00 90 00 00 00 00 30 06 00 00 00 00 30 0600 00 00 00 00 00096 00 06 o4 00000 000600 00 00 08 0 w4 98

MAX  TT€E AT ANGLE,DEG TIME AT ANGLE,DEG MAX TIME AT MAX TIME AT
EPNL  PHLTC MAX MAX DUR oUR MAX MAX MAX OVERALL MAX A-WEIGHTED  MAX

COMPONENT DB ng PNLTC  PHLTC CORR  TIME PHL PNL PNL 0B OVERALL DB A-WEIGHTED

FANI 56.6 54.1 46.5 53.6 2.4 31.5 53.4 46.5 53.6 45.9 43.5 45.5% 94,0

FAND 61.5 62.9 57.5 99.8 -4i.9 15.F 58.9 58.0 102.4 46.6 59.5 47.49 9.5

cor 72.4 70.¢ 58.5 105.0 1.8 33.0 70.4 58.5 105.0 67.5 59.5 61.2 58.5

JET 83.8 82.5 64.5 131.% 1.3 27.5% 8l1.9 64.5 131.4 79.1 67.0 71.2 64.0 g g

ATUR 59.3 61.3 59.5 110.0 ~2.0 15.0 60.7 59.5 110.0 52.4 59.58 50.2 59.5 §

TOTL 85.2 83.0 64.5 131.4 2.1 28.5 82.3 64,0 129.6 7%.3 67.0 71.4 64.0 2 F
FAR36 STAGE 3 NOXISE LIMIT FOR INPUT AIRCRAFT IS 89.0 EPN(DB) . Q3

ER

3006 060600 30003630 061030 00 36 .08 3606.06 360 36-00 06.30-00 10 30-06-6-90-06 30 36-00 1000 30 9000 06-0636 360090 30 36 1690 06-00-0606 360 060, 30 06 06 30-0000 00.06-00 0600 00 .06 00696 000 0600 06 0 06 060600 00 00 00 0008 00 008 38 0106 0090 003000 3606 3000 08 0136 01 06 00 06 0600 36 0 00 00 -0 00 00 00 0 30 000000 3 a
%uunuFLYOVER AIRCRAFT NUISE PREDICTION CASE COMPLETED®wauw

B0000000 06 00 0000 D10 0600 98 30 30 00 0000600 4600 30 6081 0800 0675063000 00 36-30-00 30006 D6-30-96 3030 3030 00 303000 30 00 2030 3000 0000 06 00 00 06 6003006 00 06 00 36 00 30 00 3000 36 06 08 3036 06 9636 3008 30 0096 36 30 35 26 00 36 00 00 06 00 00 30 00 0000 D000 00 00 00 600 30 06 06 00 08 0600 90 08 30 000 34 08 9098 96 95 0% 04 6

#uunnPSEVUDITONES BELOW 1000 HZ WERE ELIMINATED PER FAA FAR36, ©36.5.M , (IPSEUD31).

#uuusF LYOVER NOISE LEVELS INCLUDE A DOPPLER SHIFT.
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NASA LEWIS RESEARCH CENTER PAGE 13
NASA GASP NOISE MODULE OUTPUT
6000000 0000-06.96 90 0600 08 06 00 360 563630 20 30 303030 336 30 3030 3000 900000 3000 6060000106 36-06.00.36 30 300096 38 06 0636 00 00 36 36 0 0 00 0606 06 06 00 0000 0606 060030 06 36 36 00 06 06" 36 040 00006 00201600 08 30 08 00 .00 06 0F 00 0040 00 04 00 0000 00 06.00 30 0000 00 00 000 0-00 08 00 0000 00 0606 00 00 30 04 0000
LEAR36/TFE731 NOISE PREDICTION AT FAR36 TAKEOFF CONDITION
4000000 980690 3690 3500 98 98 3800 0030 06 0036 3040 03000 0020 30 300 303006 36-00-00-49-00.36-00 36 39 34 06 06 06 B 0900606 300600 00 0600 06100 06.36 3 D 600 30 36-00 36 06 91 00 30 06 00 D6 06 0 10 30 00 90 00 00 0038 00 04 3636 300008 00 06 4096-90 00 00 06 0006 3800 06 00 .30 00 3F 00 630 00 00 900000 06 08 0000 06 06 04 3698 04
4449444444 INPUT VARIABLL STATUS AT JO3 ENDs¢ess
$e2 4445444 INPUT VARIABLT STATUS AT B EMD#4ese

INPUT DATA - USER INPUT AND DEFAULT VALUES USED
2500 96453090 96 90 90 3636 3090 90 30 96 360 % 36 30 36 30 30 3030 00030 003030 00003600036 00 36 34 3006 0000 06 00 0000 00-00 00 0606 00 003006 08 00 00 06 06 3400 3000 360 06 0036 06 6 00 36 000 00 00 00 90 30 30 06 0000 08 30 00 00 00 00 0000 00 000008 0030 00 3600 06 00 00 0006 36 00008 00 30 90 06 08 06 08 98 0400 00 38 069098 5
CONTRPOL VARIABLES %
000090 9690 96 00 0 36 0600 00 0 0 00 00 W34

IFAA= 2 TAKEOFF , 1P0UT= 3 FULL ’ ISTAG= 3 ICAB= 0 ISI= 0 (ENGL UNITS)
JAAE 0000 30 300000 0000 00 0640 00 00 00 00 90 00 20 00 30 00

ENVIRONMENTAL VARIABLESH
0006 003030 300030 0094 94-30-9030 2 3026 9696 6 38 3098

TAMB=536.7 PAMB= 2116.2 RH= 70. DIST= 100.0 NLOC= 16

ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0

3658 30 5 34 3036 36 30 3 or 2630 20 3 38 38 36 36 3 3 3 30 9%

ENGINE/AIRCRAFT SYSTEN #
630 2696 30 08 3630 0806 36 36 20 2600 06 30 3¢ 2006 06 6 6 3¢

yood 30
d TNIORIO

+4444EHGINE VARIABLES++449¢
ENGINE TYPEINYYE)= 1 (FAN ) ...i.cvevneronsosacasss ENGINE COMPONENT ARRAY(ICOHIP) = 1 4 ) 6 0 0
FAN COMB JET ATUR NONE NONE

4444 2AIRFRAME VARTABLES+¢444

ALTVNO
S 30V

AMATH=D.25 VEL= 288.2 ENP= 2, ANENGI= 0.0 ANENGF= 0.0 L= 5.5
YL= 2.6 ZL= 16.7 WGMAX= 17000. LOCENG= 1 IPHASE= 0 IDOP= )
0024300 30 N30 36 2 0

FLIGHT PROFILE »

2690 513030903050 06 090 0. 49094

IDFRO= O VEL= 288.2 AMACH=0.25 FLTANG=11.0 ANGAFT= 7.2
TOROLL= 4500, APD1ST= 0.0 XALT=1000.

sununh STRAIGHT LINF PROFILE WILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES.

690 963520 3 36 396 96 9% 3495 96 3%

FLIGHT OPTIONS ¥

4953636 9890 98 3638 555 3 3% 3% 3 9%

‘KGOLD= O XLS1DE= 0.0 XRSIDE= 0.0 IQS=s 1 ICuT=z 0 IPSEUD= 1
I0UR= 1 XTOL= 100. IWING= O

XFAAS 7516.,2123¢C.,21325., 0.» YFAA= G.» 4. 4,y 4.9 ZFAAS 0., 0.y 1476., 0.,

«uunaTHE FLIGHT PROFILE WILL BE TERMINATED WHEN THE OVERALL FNGINE PNLTC IS 10 DB BELOW ITS MAXIMUM VALUE (IDUR=1).



NASA LEWIS RESEARCH CENTER PAGE 149
NASA GASP NOISE MODULE OUTPUT
60000000 0000000 000500050000 00 000 0030000 30000000 00000000 0000600 00006150800 0000 00 0000 06 0096 0000000 36 0 0000006 0008 90 08 96 00 6 00 06 38 38 96 06 06 0000060600 00 060605 08 06 08 00 0606 06 00 06-06-06 06 16 00 3006 00 9006 00 30 0606 06 060 06 8 00 08 00 0 08 06 08 0 6 0406 00 0
LEAR3G/.FE731 NOISE PPEDICTION AT FAR36 TAKEOFF COMDITICN

MNP OSN30 0006 000 000600 D006 06 060 000 00 0E 00 D 0F 006 00 00 00 D006 00 06 0 06 06 38 00 00 06 00 06 08 36 06 00 46 36 06 06 0 06 000 06 30 98 2090 08 96 36 06 36 08 30 000 0F 30 90 35 00 08 90 9635 10 06 08 06 96 90 06 36 00 30 00 0% 06 08
444200004+ THPUT VAPTAB! STATUS AT JOB ENDe++se

++e4004443THPUT VARIABLE STATUS AT JOB ENDett s
(22222227 N PPN K30 06 3 38 36 30 30 36 3% 36 3%

ENSINE COMPOIENT VARIARLES AT INPUTH
L Ty Ty P T T P TP PR E Y 2

S8BT

PEe4eFIN 4004

I6v: 0 IFD= U MHH= 8 NSTG= 1 NBF= 30 NVANZ109

F55=200.00 WAFAN=104.82 RPM= 11161. DELT= 80.70 FPR= 0.0 FANDIAZ 2.3190 g Q

FAHHUB= 1,1250 JIPHC=1.4800 TIPM=1,.2862 FANEFF=0.0 MBF2= 0 MVAH2= O E)

FAND2= 0.0 TIPMD2=0.0 TIPM2=0.0 R552=100.00 PRAT= 0.0 TRAT=0.0 8 G

"ANEF230.0 18UZ= 0 ITOME= O AMACH=0.2537 CAEF= 40.0 3 2

+4494CD Beress 2 ?.

WACOMB= 28.85 T3=1269.0 T422287.4 P3z 27995.0 CAEC= 20.0 O

AMACH=0,254 C 3>
>0

2440 JET o400 r.: m

vJz1509.0 1421427.0 vJz 0.9594 HJz0.47970 6AMJ=1.3330 vJ2s 922.0 11 a

TJ2= 613.v DJ2= 1.6292 HJ2=0.33490 6AMJ2=1.,4010 EL2= 0.78 ALFAJ= 7.20

PHIJ= 0 O Vo= 288.2 INVOPT= ©

+ee TURS 40

RPMT. 20076.0 DTz 1.266 DH= 0,745 ACNZ= 0.824 NBT= 80 DT0T=0.45000

PRTS= 0.0 GAMAT=1.33300 CAET= 40.0 AMACH=0.254

9% 9% % 9%

A DOPPLER FREQUENCY SHIFT WILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. aND ANGLE FROM INLET.
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NASA LEWIS RESEARCH CENTER PAGE 15
NASA GASP NOISE MODULE OUTPUT
633030360606 3036 04009 1346 3638 003636 9606 36 20 20360636 3. 36-04 3363606 36.36 366 36 06 3630 36 1 36 30 363036 JHI6.K 6 08 06630 36 636 36 363636 3096 3606 3 36 3698 36 6 60650 36 3636 36 3006 2636 36 3630 3036 16360616 38 00 S50 0608 36 JE0F Dt 3 9636 900006 3 698 90 3696 26606 9690 34 00 S8

LEAR36, F7E731 NOISE PREDICTION AT FAR36 SIDELINE CONDITION
6363096 30365036 6 36 30 16 36 2036 363636 36 3630 30 36 3036 36.38 6.0 28 3636 8 36-36 2698 4 30 36 365036 3636 363 36 38 36 36 36 3636 36 3636 JE6 36 16 3636 366 30 163030 36 -6 363036 06-38 0608 98-8 36 960690 36 36 D08 36 24 58 36 2436 34 3606 38 36 30 3436 38 20 96 D6 JE-E 36063636 1636 6 30336 36 36.34-38 96 36 04 34 36 369 08

INPUT CATA - USER INPUT AND DEFAULT VALUES USED
36066 1698 960 6036 3666 363000 36 08 096 D6 8 3036 3606 36.30 36-06.36-36.34-10-30 36 3020 36 36 3636 236 20 36 260636 36 36 3666 36 36 30 1 000 636 16 03096 656 36 D06 36 36-96 36 36 30 36 3638 36 36 06 90 9636 D06 D6 38 36 36 00 36 3406 36 06 36 36 D606 36 36 3600 361606 96336 06 36 96 96 06 36 36 36 06 36 9696 06 3¢ 3¢ 0 03¢
CONTROL VARIAB!<S
383030 9698 20 3630 303036 046306 3096 36 ¢

IFAA= 3 SIDELINE, IPOUT: 3 FULL ’ ISTAG= 3 ICAB= 0 ISI= 0 (ENGL UNITS)
€6 69098 36 3006 6 9-96 90 96 36 316 .36 36 9696 38 9%

ENVIRONMENTAL VARIABLES*
36 U606 2036 06 3036 34 06 343506 00 30000634 06 24 0 9

TAMB=536.7 PAMB= 2116.2 RH= 70. DIST= 100.0 NLOC= 16

ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 S0.0 60.0 70.7 80.¢ 90.0 100.0 220.0 120.0 130.0 140.0 150.0 160.0

96 36 38 26 3638 36 2 36 3 36 38 36 36 3¢ 36 3¢ 9436 3¢ 36 D3¢ 3¢

ENGINE/ATRCRAFT SYSTEM #*
604416936 36 3036 36 3030036 6 36 00 3¢ 36363630 0

©
+44 4 ENGINE VARIABLES#s+4+ g 2
ENGIHE TYPE(NTYE)= 1 (FAN ) tiivvevecnarscennsesees ENGINE COMPONENT ARRAY(ICOMP) = 1 44 5 6 o0 0 39_

FAN COMB JET ATUR NONE NONE S gi
+43+4ATRFRAME VARIABLES++4¢¢ or
AMACH=0.25 VEL= 281.9 ENP= 2. ANENGI= 0.0 ANENGE= 0.0 XLz 5.5 -
YLz 2.6 ZL= 16.7 NGMAX= 17000. LOCENG= 1 IPHASE= 0 100P= 1 e 5
p -]

W0 I M —m
FLIGHT PROFILE * a 7]
6 36 36 3 36 36 IE I6 3¢ 3¢ 3¢ 3¢-I6 3 3¢
I0PRO= 0 VEL= 281.9 AMACH=0.25 FLTANG=11.0 ANGAFT= 7.2
TOROLL= 4500, APDIST= 6.0 XALT=1000.

#xnuuA STRAIGHT LINE PROFXLE WILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES.

36 36063630 30 3030 36 30300630 1

FLIGHT OPTIONS %

369 24 36 JIE I IEI 6N 00

K60LD= 1 XLSIDE= 0.0 XRSIDE= 0.0 Iq8= 1 Icut= 0 IPSFUD= 1}
IDUR= 1 XTOL= 100, IWING= 0

XFAA= 7516.,21230.,21230., 0., YFAA= Q. Gon G,y G.» ZFAA= 0., 0.» 1520., 0.,

#*###THE FLIGHT PROFILE WILL BE TERMINATED WHEN THE OVERALL ENGINE PNLTC IS 10 0B BELOW ITS MAXIMUM VALUE (IDUR=1).



NASA LEWIS RESEARCH CENTER PAGE 16
NASA GASP NOISE MCODULE OUTPUT
T I 00060606 UE AL U T U000 060608 06 06 0000 06053000 00 30 0606 06 06 06000696 00 36.96.06 3606 1630 3030 0606 3006 0606 060606 30 30 06 0606 000 9006 06 006 00 30 06 0 36 3690 38 00 0 0696 060696 0606 0696 98 98 5636 06 1896 06 36 060 28 0000 0 06 00 D006 36 0 06 06 96 06 06.00-38 3646 36 06 30 3006 30 38 36 9606 30 0%
LEAR3S/TFE731 NOISE PREDICTIOH AT FAR36 SIDELINE CONDITION

O O6 %96 06T 08 0306 2006 06358 30036 20 Tt 00 DU 606 3 DI P60 06 36 6 D6 2 TE 6D VE A 36 9 2 6D DI 30 06 D6 D6 36 I 3636 06300630 3800 0363 06 30 D06 06 00 D 00 D000 36 0 46 3 36 2608 2630 36 36 3636 30 36 D6 N-0F 06 26 3605 96 96 96 96 96 6 3 36 3 0 6 08 6 96 90 36 0L 30
30303006 08 B UE 2006 36 96 36 T 30 3F 0 F 6 00 36 3 A6 9% 38 2620 36 3 0 26 38 20 3¢ 96 3 o

ENGINE COMPONENT VARIABLES AT INPUTH

A6 06306969005 36 30 30 3630 30 9 30 3 20 90 30 0% 30 D 30 30 30 36 06 00 3 36 9606 96 94 9

68T

PP IFAN Prede

IGv= 0 IFD= 0 NM= 8 NSTG= 1 NBF=z 30 NVAN=109

RS5=200.00 WAFAN=108.50 RPM= 11091, DELT= 79.40 FPR= 0.0 FANDIA= 2.3190

FAMNHUB= 1.1250 TIPHMD=1.4800 TiPH=0.0 FANEFF=0.0 NBF2= 0 HNVANZ= © gg

FAND2= 0.0 TIPMD2=20.0 TIPHI=D.0 RSS2=200.00 PRAT= 0.0 TRAT=0.0 -

FANEF2=0.2 I8UZ= 0 ITONE= O AMACH=0,.2682 CAEF= 40.0 §‘.zz

+4444COMBr SIS = >

WACOMB= 29.50 T3:1268.5 T4=2280.5 P3= 286F3.0 CAEC= 20.0 L

AMACH=0,248 Q9
cP

4444 JET 2044 e > O

v3=1473.0 ¥J=1425.0 DJ= 0.95% HJ=0.50000 6AMJ=1.3330 vJ2= 915.0 l"_: m

TJ42= 620.0 DJ2= 1.6292 HJ2%0.33490 GAMJS2=1.9010 EL2= 0.78 ALFAJ= 7.20 1“

PHIJ=56.31 vo= 281.9 INVOPT= O

2234 +ATUR G4 40

RPMT= 19951.90 orT= 1.282 OH= 0.816 ACNZ= 0.82% NBT= 80 0T07=0,45000

PRT5™ 0.0 GAMAT=1. 33300 CAET= 40.0Q AMACM=0,248

wwuu®e A DOPPLER FREQUENCY SHIFT WILL Bi APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AND ANGLE FROM INLET.
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NASA LEWIS RESEARCH CENTER
NASA GASP NOISE MODULE OUTPUT

PAGE 17

FE30 30 36 30 383636 36 3698 36 36 2 266 36 30 36 36 3638 36006 0 36 36 D6 JE-U6 36 36 06 36 363836 3436 36 38 3630 365636 3 36 36 36 36 3696 96 96 36 3606 6.6 36 06 36 96 9636 36 36 396 3 J6 €36 36 26 36 36 30 J6 36 36 3 3 36 34 36 3636 36 3636 06 36 - - 36 336 36 3036 36 36 36 366 36 D6 36 363036 3696 36-6 36 38 36 36-36 3% 6 ¥ 9038 36 36 3%

LEAR36/TFE731 MOISE PREDICTION AT FAR36 SIDELINE COIDITION
U020 60063 D06 0TI 00 00 36060 0 06 06 36D 36 06 36 060606 36 38 36 36 3036 36 26 36 36 6 0636 36 46 696 36.38 96 3 6 36-36 36 3616 3635 31 1606 160096 3436 3616 6396 0606 36 36 36 36 2 3¢ 33636 26 96 3636336 06 U6 66 06 06 08 363636 24 36 06696 0636 36 36 36 36 06 36 336 D 3636 96. 06 D 36 6. 36 34 36 3 98 3¢

FLIGHT PROFILE GENERATED FOR FLYOVER PREDICTIONS

36 3636 DEIE I 2496 36 3 26 3t 3636 36 36 36 3636 36 36 3 36 36 I 36 36 36 6 3636 34 36 38 56 36 3636 I 36 36 3636 24 6 36 3 36 36 16 D6 3 7 I 36 6 36 6 3 6 3436 3696 F6 36 36 36 96 3 36 36 -1 36 36 26 3636 36 36 36 3 36 36 3¢ vt 6 6 J6-30- 3634 36 303836 36 38 36 38 36 36 2696 36 3 636 38 36 OF 36 3638 6 34 D6 36 36 3 36 3 36 3¢ 36 309 96 3¢ 9%

VEL= 281.9

TIME

SECONDS

« e o

bt pat bl
MMM MOV OPRNYNCTOVVNLEUWUNNN- OO
o o s -

[
12
.

ocnoMoVouvecitonoVoOMoMOoNoOMOoONoOMoOMO Moo Mo no

el el R A o

e
P NNPCWVM UL DL
e .

.

18.5

IPRO

VNV & i

AMACH=0.248
RANGE ALTITUDE
FEET FEET
4500.0 0.0
4638.4 26.8
4776.7 53.6
4915.1 80.5
5053.5 107.3
5191.9 134.1
5330.2 160.9
5468.6 187.8
5607.0 214.6
576¢5.4 241.4
5883.7 268.2
6022.1 29%.0
6160.5 321.9
6298.9 348.7
6437.2 375.5
6535.6 402.3
67i4.0 429.1
6852.4% 456.0
6990.7 482.8
7129.2 509.6
7267.5 536.4
7495.9 563.3
7544.2 590.1
7682.6 616.9
7821.0 643.7
7959.4 670.5
8097.7 697.4
8236.1 724.2
8374.5 751.0
8512.9 777.8
8651.2 804.6
8789.6 831.5
8928.0 858.3
9066.4 885.1
9204.7 911.9
9343.1 933.8
9481.5 965.6
9619.9 992.4

TOROLL= 4500.

AIRCRAFT
ANGLE OF
ATTACK,DEG

~
n

a e e 4 e o « s e

e 8 & e e s e s 8 & 2 s e & e o e e e s e s a

NNSNSNSNNSNSNSNSNSNSNYNNSNSNSNSNNSNSNNSNSNSNSNSNSOSNSNSNNSNSNSS
MNP NOVPONNNOAOONRNORPIRNODRNNNRORPPRNAOMNMNMNRPRNRONORNMNDODN

APDIST= 0. XALT=1000. (FOR LEVEL FLYOVER)

FLIGHT
ANGLE
DEG

11.0
11.0
11.0

11.0
11.0 9.%
11.0 é
11.0 %2
11.0 >

11.0 “
11.0

°
11.0 e
11.0 B

11.0 Em
11.0
11.0 7

1.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.90
11.0
11.0
11.0



16T

) «- e @ 4

Quoviovcwawno

AL DD W [T ]
NMF‘QOJO&"]V

-

&
[
.

w

45.0
43.5
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436
437
438
439
440
441
442
443
444
445
446
447
448
449
450

59573.1
59711.49
59849.8
59988,2
60126.5
$N264.9
60%03.3

60541.7
50030.0
60818.4
60956.8
61095.2
61233.5
61371.9
61510.3
61648.7
61787.0
61925.4
62063.8
62202.2
62340.5
62478.9
62617.3
62755.7
62894.0
63032.4
63170.8
63309.2
$3447.5
63585.9
63724.3
$3862.7
64001.0
64139.4
64277.8
64016 .2
64554.85
66692.9
64831.3
64969.7
65108.0
6524¢6.4
65384.8
65523.2
65661.5
65799.9
65938.3
66076.7
66219.0
66353.4
66491.8
66630,2

10675.0
10701.8
10728.7
10755.8
10782.3
10809.1
10835.9

10862.8
10889.6
10916.4
10943.2
10970.0
10996.9
11023.7
11050.5
11077.3
11104.2
11131.0
11157.8
11184.¢
11211.4
11238.3
11268.1
~1291.9
11318.7
11345.6
11372.4
11399.2
11426.0
11452.8
11479.7
11506.5
11833.3
11560.1
11586.9
11813.8
116408.6
11667.4
11694.2
11721.1
117647.9
11774.7
11801.5
11828.3
11855.2
11082.0
11908.8
11935.6
11962.4
11989.3
12016.1
12042.9
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11.0
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n.o
11.0
11.0

11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.90
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.0
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11.0
11.0
11.0
11.0
11.0
11.0
110
11.0
11.0
11.0
11.0
11.0
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225.0
225.%
226.0
226.5
227.9
227.5
228.0
228.5
229.0
229.5
236.0
230.5
231.0
231.5
232.0

232.8
233.0
233.5
234.0
234.5
235.0
235.5
236.0
236.5
237.0
237.5
238.0
238.5
239.2
239.5
240.0
240.5
261.90
241.5
242.0
2642.5
2643.0
263.35
26%.0
244.5
245.0
245.5
246.0
246.5
247.0
247.5
268.0
248.5
249.0
2609.5

451
452
%53
454
455
456
457
458
459
460
461
962
463
L 1.1 %
465

466
467
468
469
470
471
472
473
7%
475
476
477
478
479
480
481
482
483
484
4”5
486
487
488
489
490
491
492
493
49%
495
496
497
498
499
50

66768.5
66906.9
67045.3
67183.6
67322.0
67960.9
67598.8
67737.1
67875.5
68013.9
68152.3
6€290.6
68429.0
68567.4
68705.8

68844.1
68982.5
69120.9
69259.3
69397.6
69536.0
69674.0
69812.8
69951.1
70089.5
70227.9
70366.3
70504.6
70643.0
70781.4
70919.8
71058.1
71196.5
71334.9
71473.3
71611.6
71750.0
716868.9%
72026.8
72165.1
72303.5
72441.9
72580.3
72718.6
72857.0
72995.4
73133.8
73272.1
73410.5
vs598.9

12069.7
12096.6
12123.4
12150.2
12177.
12203.
12230.
12257.
12284,
12311.
12338,
12364.8
12319).6
12418.%
12445.2

12672.1
12498.9
12525.7
12557.85
12579.3
12606.2
12633.0
12659.8
12686.6
12713.5
12740.3
12767.1
12793.9
12820.7
12847.6
12874.4
12901.2
12928.0
12954.8
12981.7
13008.5
13035.3
13062.1
13089.0
13115.8
13142.6
13169.4
13196.2
13223.1
13249.9
13276.7
13303.5
13330.4
13357.2
13384.0

QWO N®O

.

e @ = 8 s & 8 e & & * s ® @ 2 & & « 5+ =

o o @ a4 e .

MU NVNRRNONNNONRPNOMANRNNIRINNNRNNRNRNNONNNN MR RRNRRNANMNAON

NNNNNNNNNNNNNWNSNNNNNUNYANNNNNNNNNNNNN NNNNNNNNNNNNNYY

e e o = =

.

4 e 4 e 4 e o

P s Bt e B8 8 e B e et et A B
P Dot (ot Bt Pt Gt d Bt S PO B d Bt et

a s e .

.« o

« s a e

0 0a0000000000000B00D000000000000008 @000COC0C0D00CO000

P ord i el et et G d et et et et Dl Gl God (o Peb e bt ot et et e et ed e et et et b B B
L o S S Y Y TR TR SR TR PR R SR R S PR R AR S PR Y TS VR SRR O SR S S o

= s a »

-

ALNYND ¥00d 30

$1 39vd WNIORIO



00¢

NASA LEWIS RESEARCH CENTER PAGE 18
NASA GASP NOISE MODULE OUTPUT
13S0 TS0 06 0600 1600 3000060 0606 96 30 3030 000000 36 06383600000 0630 0090 3000 506 .98 36 460000 300800 1630 30 3030.00 0636 3060 3090 3000 36 90 06 30 3006.36 00338 35 138 000363 J006 JHUHHE I VEAE 36900 SO0 JHIEIE U130 OHIE SEAEIETE-IE 0TI 38 0108 936 36 96 9696 01 JH01 000 -3 0000990 98 9
LEAR36/TFE731 NOISE PREDICTION AT FAR36 SIDELINE CONDITION
63630003030 30 300038 003030 30 30306 3638 96 062608 96 3630 90 3608 36 30 0806 300606 360090 0008 96 360004 3636 08 36 36-06.96 .38 30 6 3600 303096 0600 106300608 6 3696 3090 90 36 30 30 08 06-08.36 63636 136 381036 300630 0636 00-36-00-30-06-9636.00 0600 06 3636 90 066 36.96 30 3096 6 36.06 00 04 0 6 D030 6. 08-96 6 30 04 %
NOISE SOURCE= FANI #» ODISTANCE = 100.0 #» ONE-THIRD OCTAVFE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY
60038000090 300000 960638 3600000 3 606 1600 00 55 30 0830 0630 06003000 3000 0000 360090 63636 96 3 56-0036-00 30 1038 006 08 00 3636 08 3000 38 3090 30 D006 98 0 0-36 30 0 30 90-6-36.30 3038 36 36 3636 36 36.96 90 3 3636 3 36 3030 30 36009630 30 300 .06 6 3800 00 06 96 0-08 0006 30 96 9896 4 3896 3 36-00 08 34 9008

173 OCTAVE SOUND PRESSURE LEVEL,DB SOUND
BAND CYNTER  MIKE LOCATIONS IN DEGREES POMER
FREQUENCY 10. 20. 30. 40. S0. 60, 70. &80. 90. 100. 110. 120. 130. 140. 150. 160.  LEVEL,DB
6989 3 36 3 96 % ¢ $650 36 36263006 3¢ 0620 08 363696 36 36 30 3038 36 36 36 36 3636 36 20 30 36 D0 I 38 38 8 36 2406 96 6 36 26 36 I B8 36 J6 JHIE 26 36 3 2 30 436 3636 30 3 IE ¢ 3 3 6 36 498 3 3636 36 3 3F 3020 D63 3 396 3 36 W96 T 3F 36 3 36 6 IF 96 0 3 3¢ 9%
20.0 27.2 28.6 30.0 31.3 31.1 30.9 30.7 28.0 25.3 26.2 23.1 22.0 20.8 19.8 18.8 17.8 78.2
25.0 30.1 31.5 32.9 34.2 34.0 33,8 33.6 30.9 28.2 27.1 26.0 24.9 23.8 22.8 21.8 20.8 &1.1
31.5 33.0 36.4 35.8 37.1 37.0 36.8 36.6 33.9 31.3 30.1 29.1 28.0 27.0 25.9 24.9 23.9  64.1
40.0 36.0 37.4 38.8 40.2 40.0 39.9 39.7 37,1 34.4 33.3 32.1 31.0 29.9 28.9 27.8 26.8 87.1
50.0 39.1 40.5 41.9 43.3 43.1 42.9 42.7 40.0 37.3 36.2 35.1 34.0 32.9 31.9 30.9 29.9  90.2
63.0 42.0 43.5 44.9 46.2 46.1 45.9 45.7 43.1 40.4 39.3 38,2 37.2 36.1 35.1 34.1 33.1  93.2
80.0 45.1 46.5 47.9 49.3 49,2 49.0 48.9 46.3 43.6 42.5 4l.4 40.3 39.2 38.2 37.1 36.1  96.3
100.0 48.3 49.7 S51.1 52.5 52.4 52.2 52.0 49.3 46.7 45.3 644.5 43.4 42.3 61.2 40.2 39.2  99.5
125.0 51.4 52.8 54.2 55.6 55.4 55.3 55,1 52.4 49.8 48.7 47.7 46.7 45.8 44.8 43.8 42.8 102.6
160.0 54.4 55.9 57,3 58.7 58.6 58.6 58.5 56.0 53.4 52.3 51.3 50.2 49.2 48.2 47.2 46.2 105.9 ga o
200.0 58.0 59.4 60.9 62.3 62.2 62.1 62.0 59.3 56.7 55.7 54.7 53.7 52.6 51.7 50.7 49.7 109.4
250.0 61.4 62.8 64.3 65.7 65.6 65.5 65.4 62.9 60.3 59.3 58.4 57.4 56.4 55.5 54.5 53.6 112.9 a;
315.0 64.8 66.3 67.8 69.3 69.2 69.2 69.2 66.7 64%.2 63.3 62.4 61.5 60.6 59.7 58.8 57.8 116.7
%00.0 68.7 70.2 71.7 73.2 73.2 73.3 73.4 70.9 68.5 67.6 66.7 65.7 64.8 63.9 63.0 62.0 120.8 o)
500.0 72.9 74.4 75.9 77.5 77.% 77.5 77.5 7%.1 72.7 71.8 70.9 70.1 69.8 68.8 67.7 66.7 125.0 b
$30.0 77.1 78.6 0.1 81.7 81.8 81.8 82.5 79.9 77.2 75.9 74.5 73.1 71.1 69.8 68.6 67.8 129.3 o
800.0 81.9 B83.4 84.7 86.0 65.7 85.2 83.9 80.9 77.9 76.7 75.5 74.4 73.4 72.3 71.3 70.4 132.2 =
1000.0 82.9 84.3 85.5 86.8 86.5 86.2 86.1 B83.5 80.9 79.9 78.9 78.0 77.8 76.7 75.6 74.5 133.9 P Ei
1250.0 85.5 87.0 86.4 89.8 89.8 89.8 90.6 B87.8 84.8 83.3 B81.7 &0.0 77.4 75.9 74.6 73.4 137.4 =
1600.0 89.8 91.2 92.4 93.5 93.0 92.2 90.2 86.8 83.6 82.0 80.6 79.2 78.2 77.0 75.9 74.8 139.3 z“
2000.0 89.1 90.3 91.3 92.3 91.8 91.2 91.0 88.1 85.2 84.0 82.8 81.6 8l.2 80.0 78.8 77.6 139.1
2500.0 90.3 91.6 92.9 9.1 93.8 93.5 94.0 91.0 87.8 86.0 84.1 82.1 79.5 77.8 76.2 74.8 141.3
3150.0 93.2 9%.4 95.5 96.4 95.6 94.5 92.4 88.5 84.7 82.4 80.2 78.2 76.2 74.5 72.9 71.5 142.0
4000.0 91.2 92.3 92.9 93.4 92.1 90,7 68.7 85.0 81.5 79.5 77.3 75.2 73.4 71.5 69.9 68.64 139.0
5000.0 88.8 89.9 90.7 91.6 90.9 90.2 91.0 87.8 83.3 79.0 75.4 72.5 70.1 68.3 66.7 65.3 138.6
6300.0 96.1 97.4 97.2 96.7 94.7 91.8 85.9 81.0 76.2 73.2 70.8 68.6 66.6 64.9 63.3 62.0 142.0
8000.0 90.2 90.7 90.0 89.3 86.7 B84.0 61.7 77.9 74.2 71.4 68.7 66.2 64.3 62.1 60.3 58.7 135.4
10000.0 88.8 89.7 89.7 89.7 87.9 86.0 86.1 83.1 78.6 73.5 68.3 63.9 60.2 58.3 56.6 55.2 136.8
12500.0 92.8 93.9 93.6 93,1 91.0 87.9 6l.4 76.4 71.4 67.0 63.0 59.8 57.7 S5.1 53.0 51.3 140.1
16000.0 88.3 88.9 ©8.4 87.8 85.2 82.5 81.6 78.4 73.9 68.9 63.5 53.4 54.0 51.0 48.7 47.0 136.7
20000.0 88.4 89.5 89.3 89.1 87.4 85.5 79.8 75.7 70.6 65.2 59.5 54.2 50.0 46.8 44.5 42.8 139.1
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OA(20-20K)
LINEAR
A-SCALE
FEIEIIESES
0A(50-10CK)
LIHEAR
A-SCALE
(212222222
PERCEIVED
NOISE LEVL
PNL
PHLTC

102.3 103.4 103.8 104.2 103.1 101.9 100.8

97.5 94.1 92.2 90.4 88.8 87.3 85.9
102.¢ 103.2 103.8 104.4 103.4 102.4 101.4 98.2 94.8 92.9 91.2 89.5 88.0 86.6
101.4 102.5 193.1 103.6 102.6 101.6 100.6 97.4 94 0 92.1 90.4 88.7 &7.3 85.9
101.7 103.0 103.6 104.2 103.3 102.3 101.4 98.2 94.8 92.9 91.2 89.5 88.0 86.6

114.5 115.7 116.2 117.0 116.1 115.1 113.8 110.7 107.3 105.4 103.4 101.6 99.5 96.1
115.6 116.9 117.3 118.3 117.7 116.7 115.3 112.3 108.4 106.0 104.0 102,1 100.1 938.6

9.8 95.5
97.4 96.2

#u#u#aSTATIC LEVELS AT AMBIENT CORRECTED YO FAA STD DAY CONDITIONS (77 DEG F, 70 PCY RH) FOR FLYOVER PREDICTIONS ONLY
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NASA LEWIS RESEARCH CENTER

NASA GASP NOISE MODULE OUTPUT
P30 00-0608 06 163638 00 04696 36300 3030 06 3030 183636 30 3656TE06 006 JE16 00 3696 2006 163 3656 33660 96-36.06 163 98 96 36 36363636 3636 36 9696 0636 3616 36303606 90 16 3 6 0696 3696 3636 3633 Drb HE38 00 36 36 36 6 08 3606 360 3806 0600060006 06 16066 0638 36 S0 38 38 D060 08 0606 36 96 1 9696 36 34 6 9400

SOUNL PRESSURE LEVEL,DB

OME~-THIRD OCTAVE BAND AND OVERALL ENGINE COHPONENT SOURCE NOISE LEVEL SUMMARY
60.
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LEAR36/TFE731 NOISE PRECICTION AY FAR36 SIDELINE CONDITION
20.
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MIKE LOCATIONS IN OECREES
10. 30

HOISE SOURCE= FAND %

1/3 OCTAVE

BAND CENTER
FREQUENCY
26303636 .36 2 96 3%
10000.0
12500.0
16000.0
20000.0

202
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54482000
OA(20-20K)
LIHEAR 68.6 72.3 76.1 79.8 83.3 86.7 90.1 92.9
A-SCALE 67.1 71.0 74.8 78.4 82.0 85.3 89.1 92.0
$43802004 4
OA(50-14K)
LINEAR 66.7 70.6 7¢.% 78.0 81.6 84.9 89.0 92.0 9+.5 95,
A~SCALE 66.5 70.3 74,2 77.8 8l.4 84.7 88.8 91.7 94.3
9940000
PERCEIVED
NOISE LEVL
PHL
PNLTC

2
na
- 33
oo
99

[- N

No
$3
-]

09
®
> 90

146.2

~0
n
~ 0
23
0 -
99
"
e
00
w\n
~
8 O
w
w >
[ &
0 9
° &

4 1l44.4
O 144.2

79.1 8%.0 86.9 90.6 94.1 97.4 101.5 104.6 107.2 108.7 108.8 108.3 108.6 106.6 102.7 98.9
81.2 ©85.1 88.9 92.6 96.5 99.7 104.7 108.1 110.7 111.9 110.5 109.5 111.1 109.2 105.6 101.9

*#EunSTATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY CONDITIONS (77 DEG F, 70 PCT RH) FOR FLYOVER PREDICTIONS ONLY
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NOISE SOURCE= COMB %» DISTANCE

100.0 %=

NASA LEWIS RESEARCH CENTER
NASA GASP NOISE MODULE OUTPUT
63030 163630 3006063600 060630 3369 3063630 060000030 36 0360036369606 396 36 336 0030 N 3436336 36 36 3830 3636 3636 0696636 0363636 3626 38 3636 3606 4 96 36 3 236 3 3606 363606 HE036 3610606 08 1630 36 3636 0601003636 30 306 D6 36006 30-H0E-IE 060600 3900 06 0630 96
LEAR36/TFE731 NOISE PREDICTION AT FAR36 SIDELINE CONDITION
S0 JET UG I D0 3600363006 06 0663636 0006 36 06 36 006366 6.96-06 .36 36 336 366 36-36 26 3616 3696 D606 636 30 3036000636 16360636 3606 36336 3616 36963636 36 3636 38 36 J0 360036 300 36 3036 3030 D53 JE0H 369696 .98 36 3636 01036 36 3636 360036 36 019636 3 306 3 06-00 6 06 36 4 9636 3¢

PAGE
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ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPONENT SOURCE NOISE LEVEL SUMMARY

9630 36 3030 343038 3 36 34 36 3636 36 36 3436 3636 34 36 3630 362 36 6 36 3036 36 36 3636 36 36 36 36 3636 36 3 36 36 3 38 3 36 I 36 364 3 I 6 3 I 36 2 3 W6 636 0 3 363636 T 36 I 236 4 I JE 36 36 T 36 36 36 363 36 36 3 I I 336 36 36 I IE 3 6 I T I 26 IIE 36 0 I-96 I 3636 I W-IEI 98 98 3 96 I I6 36 3536 I8 M-

1/3 OCTAVE
BAND CENTER
FREQUENCY
E1 22222271

20.0
25.0
31.5
40.0
50.0
3.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
%20.0
500.0
630.0
80V.0
1200.0
1250.0
1600.0
2000.0
7500.0
3150.0
4000.0
5000.¢
6300.0
8000.0
10000.0
12500.0
16000.0
20000.0

MIKE LOCATIONS IN DEGREES

10. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 160.
96 2635 3% 36 36 3 36 36 36 36 38 36 3636 36 436 I 36 3¢ 3636 36 36 34 36 ¢ 36 36 36 36 I 36 I8 I6 I6 I3 2 26 3¢ T3 IEIEIE I 3436 36 JEI4 36 36 IE 3 I F6IE 36 6 36 3 I 3 I6 36 3636 I 36 336363638 36 36 36 336 3% I I I 3 36 3¢ W4 9%
35.9 37.6 39.3 40.9 42.9 44.1 45.3 46.6 648.5 50.2 51.2 51.9 52.1 $2.2 52.1 S52.1
39.9 41.7 43.3 45.9 46.9 4B.2 49.3 50.6 52.5 54.2 55.3 56.0 56.2 56.3 56.2 56.3
44.0 45.7 47.3 49.0 50.9 52.2 53.4 54.8 56.7 56.4 59.5 60.3 60.5 60.7 60.6 60.7
48.1 49.8 51.5 S53.2 55.2 56.5 57.8 59.1 6l.1 62.8 63.8 64.6 64.8 64.9 64.8 €4.8
52.5 54.2 55.8 57.5 59.5 60.8 62.1 63.3 65.2 66.8 67.7 68.3 €5.4 6B8.4 68.2 68.2
56.7 58.4 60.0 61.6 63.5 64.6 65.6 66.8 68.6 70.1 71,1 71.7 71.8 71.9 71.7 71.7
60.1 61.8 63.4 65.0 66.8 68.0 69.1 70.2 72.0 73.6 74.5 75.1 75.3 75.3 75.1 75.0
63.6 65.3 66.8 68.4 70.2 71.4 72.5 73.6 75.3 76.7 77.5 78.0 77.9 77.9 77.6 77.5
67.0 8.7 70.2 71.7 73.4 74.4 /5.2 76.2 77.8 79.2 80.0 80.5 80.5 80.5 80.3 80.2
69.6 71.2 72.7 74.1 75.8 76.8 77.8 78.8 80.5 81.9 82.6 &3.1 83.2 83.1 82.8 82.7
72.2 73.9 75.3 76.8 78.5 79.5 80.5 8l.4 82.9 84.2 B4.8 €5.1 89.9 84.7 64.3 84.2
74.8 76.4 77.8 79.2 80.8 B8l.6 62.2 82.9 84.3 85.5 86.0 86.3 86.2 86.0 85.6 85.4
76.3 77.9 79.2 80.5 82.0 82.7 83.5 84.2 85.4 86.4 86.7 B86.7 86.2 85.8 85.3 85.0
77.6 79." 80.4 81.5 82.8 83.3 83.6 84.0 B84.9 85.7 5.8 85.7 85.1 84.6 84.0 83.7
77.4 78.> 79.9 80.9 82.1 82.4 82.¢ 82.7 83.5 84.2 84.3 84.1 83.6 83.1 82.4 82.1
76.2 77.5 78.6 79.5 80.5 80.8 861.0 81.2 81.9 82.5 82.5 82.2 81.4 80.8 80.1 79.7
74.6 76.0 77.0 77.9 78.8 78.9 78.8 78.8 79.5 79.9 79.8 79.5 78.7 78.1 77.4 77.0
72.3 73.6 74.6 75.3 76.2 76.3 76.1 76.1 76.7 77.1 77.0 76.7 76.0 75.4 74.6 74.2
69.6 70.9 71.3 72.6 73.4 73.4 73.4 73.4 73.9 74.3 74.0 73.6 72.5 71.8 71.0 70.5
66.8 68.1 69.0 69.7 70.4 70.4 69.9 69.7 70.1 70.3 70.0 69.5 €8.6 67.8 67.0 66.6
¢s.2 64.4 65.2 65.8 66.5 66.4 66.0 65.8 66.2 66.4 66.2 65.8 65.0 64.3 63.5 63.1
59.2 60.4 61.3 61.9 62.6 62.5 62.4 62.2 62.7 63.0 62.8 62.4 61.6 60.9 60.1 59.6
55.6 56.7 57.7 58.4 59.1 59.1 58.9 58.7 59.2 59.4 59.1 58.6 57.6 56.9 56.0 55.5
52.1 53.4 54.2 54.8 55.5 55.4 54.9 54.7 55.0 55.2 54.9 54.4 53.5 52.7 51.8 51.3
8.1 49.3 50.1 50.7 51.3 51.2 50.8 50.6 50.9 51.1 50.7 50.2 49.3 48.5 47.6 67.1
43.9 G5.1 45.9 G6.4 647.0 46.8 46.5 G6.2 6G6.5 46.6 66.2 G5.5 44.4 43.5 42.6 62.1
30.4 40.6 al.3 41.8 42.4 42.1 41.5 41.1 41.3 41.3 40.8 40.2 39.2 38.3 37.4 36.8
34.1 35.3 36.0 36.4 36.9 36.6 36.1 35.7 35.9 35.9 35.5 34.8 33.9 33.0 32.1 31.5
28.4 29.6 30.3 30.8 31.3 30.9 30.5 36.1 30.2 30.2 29.6 28.8 27.5 26.5 25.5 24.9
22.3 23.4 24.1 24.5 24.9 24.5 23.6 21.0 23.0 22.9 22.3 21.6 20.5 19.6 18.6 18.0
15.3 16.4¢ 17.0 17.6 17.7 17.2 16.7 16.2 16.2 16.1 15.6 14,8 13.7 12.7 1.8 11.2

SOUND PRESSURE LEVEL,DB

SOUND
POWER
LEVEL,DB

99.8
103.8
108.1
112.4
116.2
119.6
123.0
126.0
128.6
131.2
133.3
134.7
135.3
134.8
133.5
131.8
129.4
126.8
123.8
120.3
116.5
113.1
109.6
105.7
101.7

97.5

92.8

8.0

83.1

77.7

72.0

§1 39vd TYNIDO
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Yredtorene
CA(20-20K)
LINEAR 85.1 86.6 87.8 88,
A-SCALE 81.8 83.2 84.2 85,
4000404
OA(50-13K}
LINEAR 85.1 86.6 8/.8 88.9 90
A-SCALE 51.8 T
46000000
PERCEIVED
NOISE LEVL
PNL
PNLTC

&

88.6 88.7 88.6 88.0 €7.5 84.9 86.6
91.2 92.7 93.9 94.9 9.2 9.6 9.8 97.2 98.1

98.9 99.1 99.0 98.4 98,0 97.4 97.1
91.3 92.8 94.C 95.1 96.3 96.7 96.9 97.3 98.3 99.0 99.2 99.1 98.5 98.1 97.5 97.2
#ARESSTATTC LEVELS AT AMBIENT CORRECTED YO FAA STD DAY CONDITIONS (77 DEG F, 70 PCT RH) FOR FLYOVER PREDICTIONS ONLY
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NASA LEWIS RESEARCH CENTER PAGE 21
NASA GASP NOISE MODULE OUTPUT
0000 0004050 4~ 000 000030 2400 000030 00 00T 00 0000 00 00 0030 00 0000 00 00 090 0600 16 00 D000 00300000 00 1000 06 000 00 00006 030 34 0030 00 20 5400 30349090 0 0000 1000 06 0000 06 00 06 00 0000 00 20 40-90.00 003000 0000 00 9600 00 0000 0040 00 00 0 00 00 0 40 30 060 000 30 00 0000 00 0000 0F 0600 008 00.00 0048
LEAR36/TFE731 NOISE PREDICTIOM AT FAR36 SIDELIME CONDITION
00000000 0000 00000005000 000000 00000000 00 00 90 00000 000 00 000 0030 0000 30 0090 9030 90 30 0 00 00 00000 0000 00 0000000 0 04 90 090 04 00 0 06 000000 90 .90 90 2 00 0040 00 2000 00 20 0 00 00 0 00 00 00 00 00 00 00 0 00 00 0 00 90 000 00 0 0006 00 00 0010 00 000090 367 04 0000 9000 01 00 0009 0 0 048 8 9
HOISE SOURCE= JET % DISTANCE = 100.0 #»  ONE-THIRD OCTAVE BAHD AND OVERALL ENGINE COMPONENT SOURCE NOJSE LEVEL SUMMARY
500003000 00030 0090000000 000 20090 00 90 0000 00 0000 0630 9090 300000 65630 16 30 30 300000 00 00 51 36 0000 00 460 90 00 00 00 00 00 9090 000600 00 00 0094 90400 00 069004 20 04 90 40 1 30 0600 00 00 4000 10 0000 90 0000 90 0 00 00 00 00 00 00 10 00008 06 0.0 00 0 30 00 0 4090 40 0090 90 00 0000 00 0000 000000 3400 000

1/3 OCTAVE SOUND PRESSURE |FVEL,DB SOUND
BAND CENTER MIKE LOCATIONS IN M.GREES POWER
FREQUENCY 10. 20. 30, 40. S0, 60, 70. A0, 0. 100. 2110. 120. 130, 140, 150, 160.  LEVEL,0B
(2221222 F ) D000 00 0630 030 08 06 3638 30 36 00 30 30 30 0090 3638 30 D050 30 00 80 00 00 00000 6 20 D0 90 0 01 00 00 D D0 30 00 006 50 2 00 0 06 0 30 00 00 00 00 D 30 D 90 00 0 06 D 08 00 00 00 8 00 D 00 % 00 D0 00 M 00 56 06 30 66 00 00 DO % 00 0 00 08 08 0% 3¢ 00 Do
20.0 61.9 62.3 62.7 63.1 3.6 4.3 65.0 65.9 66.9 68.1 69.6 72.0 75.8 78.9 81.4 84,2 128.,2
25.0 69.2 64.5 64.9 65.3 65.9 66.5 67.2 68.1 69.2 70.4 71.9 74.4 78.8 82.2 84.7 66.8 128.0
1.5 66.6 66.9 67.3 67.8 68.3 60.9 69.6 70.5 71.8 72.8 74.2 76.9 81.8 85.8 87.9 89.2 130.9
4.0 68.9 69,2 69.6 70.0 70.6 71.2 71.9 72.8 73.9 75.1 76.6 79.3 84.7 89.3 90.8 91.6 133.7
50.0 71.0 71.4 71,7 72.2 72.7 73.3 74.1 78.0 76.0 77.3 78.7 81.6 87.6 92.1 92.8 93,3 136.0
63.0 73.3 73.7 74.0 74.8 75.0 75.6 76.4 77.3 78.3 79.5 81.0 84,1 90.8 94.3 4.4 94.7 137.9
80.0 75.5 78.8 76.1 76.8 77.1 77.7 78.8 79.4 80.5 81.7 83.2 86.4 92.4 95.9 9.1 95.9 139.6
100.0 77.1 77.3 77.7 78.1 78.6 79.3 80.1 81.0 82.1 83.4 8.0 86.2 93.7 97.0 97.6 96.7 140.8
125.0 78.4 78.6 78.8 79.3 79.8 80.4 81.3 82.2 83.4 84.7 86.4 89.8 95.0 97.9 98.6 97.1 14l1.8
160.0 79.5 79.7 79.9 80.3 80.9 61.5 82.4 63.3 84¢.5 85.9 87.7 1.4 96.1 98.7 99.2 96.6 142.4
200.0 80.4 80.5 80.8 81.2 81.7 82.4 83.2 84.2 85.4 86.8 88.8 92.5 96.4 98.7 98.8 95.8 142.8
250.0 81.1 81.2 81.5 B81.9 862.4 83.1 83.9 84.9 86.1 87.5 89.6 93.2 96.2 98.0 97.8 93.8 142.1 sa
315.0 81.7 A1.8 82.0 82.4 82.9 83.6 84.4 85.5 86.7 88.1 0.2 93.4 95,7 97.0 95.8 91.8 141.4
400.0 82.0 82.\ ...3 82.7 63.2 83.9 84.8 85.8 87.1 88 % 90.5 93,1 94.7 95.B 93.9 89.8 140.4
500.0 82.2 82.3 82.5 82.9 83.4 84.1 85.0 86.0 87,3 88.7 90.5 92.8 93 ¢ 93.9 92.1 87.8 139.9
630.0 82.2 82.2 82.4 52.8 83.3 84.0 84.9 86.0 87,3 88.7 90.64 91.8 92.0 92.2 90.2 &5.8 139.1
800.0 8*.1 82.1 82.3 82.7 83.2 83.9 84.8 85.9 87.2 88.6 90.2 90.9 0.6 90.4 88.3 83.8 1383
1000.0 81.8 61.8 81.9 82.3 82.8 83.5 84.4 85.5 86.8 88,3 €9.7 90.0 89.2 88.8 8.5 81.9 137.6
1250.0 81.2 81.2 81.4 81.7 82.2 83.0 83.9 85.0 86,3 87.8 89.1 8%.0 87.8 87.2 64.7 79.9 138.7
1600.0 80.8 €0.5 80.6 81.0 81.5 82.2 83.1 84.3 85.6 87.1 88.3 &7.8 86.3 #8.4 62.86 77.8 138.8
2000.0 79.8 79.8 79.9 80.3 80.8 81.5 82.5 03.6 64.9 86.4 87.8 86.7 85.0 83.8 81.0 75.9 135.0
2500.9 79.0 79.0 79.1 79.4 79.9 80.7 81.6 82.8 84.1 85.6 86,7 85.6 83.6 82.2 79.2 74.0 134.1
3180.0 78.0 78.0 78,1 78.4 78.9 79.7 80.6 81.8 83.1 84.7 85.6 84.4 82.2 80.8 77.4 72.0 1331
4000.0 76.9 76.8 76.9 77.3 77.8 78.8 79.5 80.7 82.0 8%.5 84.5 83.2 80.7 78.7 75.B 69.9 132.1
5000.0 75.9 75.8 78.9 76.2 76.7 77.5 78.4 79.6 80.9 82.5 83.4 82.0 79.4 77.1 73.7 68,0 131.}
6300.0 74.8 74.7 74.8 75.1 75.6 76.4 77.3 78.5 79.8 81.4 82.3 &0.7 78.7n 78.4 71.8 66.0 130.1
8000.0 73.5 73.4 73.5 73.8 74.4 78.1 76.1 77.3 78.6 80.2 81.1 79.8 76.8 73,7 69.9 3.9 129.3
10200.0 72.4 72.3 72.64 72.7 73.2 .0 74.9 76.1 77.8 79.0 79,9 78.3 75.2 72.1 68.1 62.0 128.6
12500.0 71.3 71.2 71.3 71.6 72.1 72.9 73.8 75,0 76.4 77.9 78.8 77.1 73.8 70.8 ¢6.4 60.1 178.3
16000.0 70.0 69.9 70,0 70.3 70.9 71.6 72.6 73.7 78,1 76.7 77.85 75.7 72.3 68.7 4.4 $8.0 12%.4
20000.0 68.9 68.8 68.9 69.2 69.7 70.4 71.4 72.6 73.9 78.8B 76.4 74.6 70.9 7.0 62.6 S86.) 128.5

i 3vd



102

PrP00 00009
0A(20-20K}
LINEAR
A-3CALE
PERIIIIIOY
OA(S50-10K)
LINEAR
A-SCALE
PeEr 000000
PERCEIVED
NOISE LEVL
PNL

PHLTC

wunaneSTATIC LEVELS AT AMBLENT CORRECTED TO FAA STD DAY CONDITIONS (77 DEG F, 70 PCT RH) FOR FAYOVER PHEDICTIONS OMLY

93.3
9.4

93.3
91.4

91.4

93.3
91.3

93.6
9 5

93.8
91.%

%94.8
92.4
9.4
92.49

106.2 104.2 104.4 104.7 105.2 106.0
104.2 104.2 104.4% 104.7 105.3 106.0 106.9 108.0 109.3 110.6 112.1 112.3 122.5 113.) 112.0 108.8

%.1 97.1
94.0 95.}

23
S

99.8 101.4 103.2 108.6 167.7 107.8 105.4
97.9 9.3 99.7 99.7 100.1 98,6 94,6

99.7 101.3 103.1 108.6 107.8 107.3 105.3

9.0 97.0
0 . 97.9 99.3 99.7 99.7 100.1 %8.6 4.6

94.

-l
[
-
23
L")

106.9 108.0 109.3 110.8 112.1 112.2 112.4 113.1 1i2.0 108.8

182.¢
147.8

152.4
147.7

ALITVNO ¥0O0d 30
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NASA LEWIS RESEARCH CENTER PAGE 22
NASA GASP HOISE MODULE OUTPUT
EOBREA DRI T 0050000 00 100000051500 09000 504000 0500 00 00 00009 08 08 0000 000006 0500 00000 00 00 00 0000 0000 2000 0000 01 00 01 0 5 0000 060 0 00 00 0.0 000 0 0500 06 00 00 00 00 00 040 0000 050000 0100 08 0000 0 00 08 0000 0090 0 0 JH0 SHOMIHMD 00 190 801 0 8 0 DD OO
LEARSS/TFE7IL MOISE PREDICTION AT FAR3S SIDELINE COHDITION
SNSRI IR RN IS SN NN NSRRI RN NN ISR NS SN PN RENP NS SRR NSNS SRS NRRP NIRRT NNENRRRENR NP IREPPRNNNR BN RN ENIEASSINOPRERaS
HOJSE SUUPCE= ATUR #e OISTANCE = 100.0 &8 ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COUMPONENT SOURCE HOISE LEVEL SUMMARY
LI T Ry Y Y Y Py Ty PP P Y Yy v T Y S P Y A T A Y TR Y YA YA YT Y R LYY YT Y L RN LY Y TPV T T YA RIS T YR AT XA LY LT LI A YA L s T Y 2 )

173 DCTAVE SOMD PPESSURE LEVEL,DB SO
BAMD CEMTER  MIKE LOCATIONS IN DEGREES ' dlR
FREQUENCY 10. 20. 30. 40. S0. 60. 70, &0. 90. 100. 110. 120, 130, 140. 180. 160, LEVEL,NB
(21 ZXZ R Y2 ] (I T Y Y Y Yy Y Y X R Y YRR Y YRR R AT I YR ZPY YR XAYY RSN IYRR Y YIRS SSRIYTYY IS IES R SRS 22 X2 2003 2 3
20.0 5.2 46.0 46.7 47.2 47.8 48.2 48.6 649.0 9.4 83.4 554 54,3 S0.5 45.7 1.4 39,2 101.)
25.0 46.1 46.9 47.6 48.2 48.7 49.2 49.6 0.0 BO0.4 B4.4 56.3 5%5.3 81,8 &46.7 42.4 40.2 107.3
3.8 47.1 47.9 48.6 49.2 9.7 50.2 50.6 51.0 51.4 55.4 57.4 56.3 2.8 &7.7 43.4 ‘.2 103.1
%0.0 48.1 48.9 49.6 50.2 50.7 51,2 S51.6 52.0 52.5 56.4 58.64 57,3 53.5 48.7 44.4 ~ .z 10e.1
50.0 49.1 49.9 50.6 51.2 S1.7 52.2 52.6 53.0 53.6¢ 57.4 59.¢ 58,3 84,8 49.7 45.4 63.2 10%.1
63.0 50.] 53.9 S5i.6 52.2 52.7 53.2 53.6 54.0 $4.4 $8.4 60.4 59.3 88.6 850.7 46,8 4.3 104l
80.0 51.1 51.9 52.6 53.2 53.7 54.2 54,6 55.1 55.5 59.4¢ 61.4 60.4¢ 56.6 51,7 4.8 8.3 107.1
100.0 52.1 53.0 53.6 54.2 56.8 55.2 55.6 56.0 56.5 60.9 62.4 61.3 57,5 52.7 48.¢ 66,2 1008.1
125.0 53.1 S%.0 5% 6 55.2 55.7 56,2 56.6 57.0 57.6 61.4 63.4 62.3 88,6 B53.8 49,5 47,3 109.1
160.0 54.1 54.9 55.6 56.2 56.7 57.2 57.7 58.1 56.8 62.5 64.4 63.4 $9.6 54.7 50.5 8.3 110.2
200.0 55,2 $6.0 56,7 57.3 S57.8 58.3 58,7 %9.1 59.5 43.4 5.4 64.¢ 60.6 38,7 S51.8 49.3 111.2 ia
250.0 56.2 57.0 57.7 58.2 5.8 59.2 59.6 60.0 60.5 64.4 66.4 65.4 61.6 8%6.8 Bz.8 50.3 112.2
315.0 57.1 57.9 58.6 57.2 59.7 60.2 60.6 61.1 61.5 65.85 67.64 6b.4 o2.6 57.8 BY.5 51.3 113.2
%00.0 58.2 59.0 59.7 60.3 60.8 61.3 61.7 62.1 62.6 66.5 68.%5 67.0 63.6 55,8 54,5 $2.4 116.3
500.0 $9.2 60.0 60.7 61,1 41.8 62.3 62,7 ¢3.1 3.5 67.%5 9.5 68,4 6.6 59.8 35.4 83.4 11,3
¢30.0 50.2 61.0 61.7 62.3 62.8 63.3 63,7 64.1 66.6 68.5 70.5 49.5 65.8 61.0 %6.7 84.5 116.4
800.0 61.2 €2.0 62.7 63.3 63.8 64.3 64.8 5.3 65,7 ¢9.6 71.8 70.4 6.0 61.3 $7.2 5.0 117.3 1! 3

1000.0 62.3 63.) 63.8 64.4 64.8 65.2 65.4 65.8 66.2 70.1 72.0 71.0 67.2 62.¢ 58,1 55.9 118.0

1259.0 62.8 63.6 64.3 64 9 65.4 658 68,3 46.7 67.1 71.1 73,1 72.0 68.3 63.5 89.2 B7.6 119.0 ;3

1600.0 63.7 64.5 65.2 65.8 66.4 66.8 67.3 67.7 68.2 72.2 74.1 73.1 69.3 64.5 60.2 S8.. 120.1 E!

2600.0 64.8 65.6 66.3 5.9 67.4 67.9 68.3 68.7 69.2 73.1 V5.1 74.1 ?75.3 68.8 61.2 59.1 l21.2 &

2500.0 65.7 66.5 67.2 67.9 68.4 68.9 69.3 69.7 70.2 74.2 76.3 75.4 71.6 %6.9 62.7 0.6 122.8%

3150.0 66.7 67.% 68.2 68.9 69.5 70.1 70.6 71.2 71.8 75.9 78.1 77,2 73.7 69.0 64.9 62.8 124.)

4000.0 ¢8.1 ¢6.9 69.7 7¢.5 71.2 71.8 72.5 73.2 73.9 78.2 80.4 79.6 76.1 71.8 67.4 5.3 128.,7

5000.0 70.2 71.2 71.9 72.7 73,8 74.2 75,1 75.8 76.5 80.7 82.9 82.0 78.3 73.6 69.9 67.3 129.2

6300.0 72.6 73.5 74.3 75,1 75.8 76.5 77.1 77.7 78.3 82.8 84.7 83,8 80.2 75.8 71.6 6v.p 131.}

8000.0 74.4 75.3 76.1 76.8 77.5 78.2 78.9 79.5 80,1 84.2 86.6 8S5.4 81.6 76.9 72.7 70.6 133.6
10000.0 76.1 76.9 77.7 78.4 79.1 /9.7 30.2 0.7 81.3 85.5 87.6 66.7 83,1 78.4 74,2 V2.1 138.2
125¢0.0 76.9 77.8 78.6 79.3 80.0 20.7 1.3 81.9 A2.6 84.8 89.1 08.3 84.8 80.2 76.1 74.0 137.5
14006.0 77.6 78.5 79.3 80.1 80.9 81.6 87.5 &£3.2 83.9 8a8.1 90.4 89§ 55.6 O1.1 76.9 74.7 140.1
20060.0 78.9 79.8 80.7 81.5 82.3 83.1 B83.5 84.Z 84.9 89.1 91.5 90.5 8.7 81.9 77.7 75.8 142.4
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Yesrebrrve
DAL 20-20K )
LINEAR
A-SCALE
(2 XX ENY ]
OAC50-10K?
LIHEAR
A-SCALE
Iy
PERCEIVED
NOISE LEVL
PN,
PHLTC

RENBUSTATIC LEVELS AT AMBIENT CORRECYED TO FAA STD DAY COMDITIONS (77 DEG F, 78 PCY RH) FOR FLYOVER PREDICTIONS ONLY

92.9 93,7
92.9 93.8

.5
9.6

o2
-3

83.4
&

5.2
9.3

aall
8&.7

84.1
3.3

9509
9%.9

3%
ro

e ¥
&~

9%.5
6.6

8%.3 . b, .
5.5 85,1, 85.7 €7.9 92.0 91.) 8.4

97.1 97,7 98.3 102.4 106.8 103.6 99.9
97.% 97.7 98.3 102.4 104.6 103.7 100.0

ay.7
a0.2

79.3
78.6

91'0
9i.1

8.9
88.9

166.3
i6l.¢

139.6
3.8
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NOISE SOURCE= TOTL #»* DISTANCE

= 100.0 %%

NASA LEWIS RESEARCH CENTER
NASA GASP NOISE MODULE OUTPUT
FE 0061006000000 630 006 3630 309000 5 3006063630 00 1606 0030 3630 3690 309030 36 00 30 30 00 3630 0030 0030 3636 361696 1 366 36 0638 36 396 636 36 30 36 1 3016 06 6 D636 163636 6.3 638 406 00 00 36436 6 260606 36 J 00000606 34 F 3615 0600 30000 30 03606006 00 00 M6 M0 608, 0606

LEAR36/TFE73]1 NOISE PREDICTION AT FAR36 SIDELINE CONDITION
3600 0696036 36 000 0000360090 006 36 303630 060006 30 136 36 3036 98 638 30 6 3696 3016 36 9096-90-00 36 3630 0630 D6 0636 3636906 38 360030 000 3006 063630 401430 0690 00 06 363036 303836 3696 366 006 3008 30 5046 38 00 36 DE-06 3630 06 36 36 06 0600 00 300 3636 49 8- 1625 06 90 0600 3608 06 36 6 36 3638 0660406

PAGE
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OHE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPOHENT SOURCE NOISE ALEVEL 3UMMARY

P63 0633626069 66 2020 2 D6 IE 26 336 3036 3 036 3 08 3636 36 2038 36 966 36 6 36 2 3 36 I T 360636 636 36 0 36 30 3 6 T B 26 6 D6 5 36 36 36 96 €36 3 6 U606 969636 96 96 3696 36 06 96 96 96 96 36 6 96 96 06 06 36 20 36 36 96 606 36 38 36 36 96 6 08 3696 36 36 3 36 967 36 36 08 D0 D606 06 3 36 06 36 96 36 36 08 3F 3¢ 98

173 OCTAVE
BAND CENTER
FREQUENCY
630 30302 0 0 94

20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.0
125.0
160.0
200.90
250.0
315.0
400.0
500.0
430.0
800.0
1000.0
1250.90
1600.0
2000.0
2500.0
3150.0
4%000.0
5000.0
6300.0
8000.0
10000.0
12500.0
16000.0
20000.0

MIKE LOCATIONS IN DEGREES

10, 20. 30. 40. 50. 0. 70. 80. 90. 100. 110. 120. 130. 140. 150. 160.
66 363676 30 96 36 5 26 36 4 30 36 3¢ 36 26 30 38 36 3636 30 36 30 3 36 6 36 96 3 3 36 36 36 I 36 30 2636 I 26362 36 36 3D 36 D0 36 36 3 € 0 D 36 3 6 0 D 36 24 06 96 26 D 36 36 30 40 6 26 96 36 36 8 2 I 36 3 26 3¢ 36 3¢ 3 3¢ 96 5 96 36 3 36 34 96 W
62.1 62.4 62.8 63.3 63.8 64.4 65.1 66.0 67.1 68.4 69.8 72.1 75.8 78.9 8l.4 84.2
64.3 64.6 65.0 65.5 66.0 66.6 67.4 68.3 69.3 70.6 72.23 74,5 78.8 82.3 84.7 86.8
66.7 67.0 67.4 67.9 68.4 69.1 69.8 70.7 71.7 73.0 74.5 77.0 81.8 85.8 87.9 89.2
€9.0 69.3 9.7 70.2 70.7 71.4 72.1 73.0 74.1 75.4 76.9 79.5 84.7 89.3 90.8 91.6
71.1 71.8 71.9 72.4 72.9 73.6 74.4 75.3 76.4 77.7 79.1 61.8 87.7 92.1 92.9 93.3
73.4 73.8 74.2 74.7 75.3 76.0 76.7 77.6 78.8 80.0 81.5 84.4 90.5 94.3 94.5 94.7
75.6 76.0 76.4 76.9 77.5 78.2 79.0 79.9 8l.1 82.4 83.8 86.7 92.5 95.9 96.2 95.9
77.3 77.6 704.0 78.6 77.2 79.9 80.8 81.7 82.9 84.3 85.7 88.6 93.8 97.1 97.6 9.8
78.7 79.0 73.4 80.0 80.7 81.4 82.2 83.2 84.4 85.8 87.3 90.3 95.2 98,0 98.7 97.2
79.9 80.3 80.7 81.3 82.1 82.8 83.7 84.7 86.0 87.3 88.9 92.0 96.% 98.8 99.3 96.8
81.0 81.64 81.9 82.6 83.5 84.2 85.1 86.1 87.4 88.7 90.3 93.2 95.7 98.9 99.0 95.9
82.1 82.5 03.1 83.8 84.7 #5.5 B86.2 87.1 88.3 89.6 91.2 9.0 96.6 98.3 97.8 94.4
82.9 83.4 84.0 84.7 85.5 86.3 87.1 87.9 89.1 90.3 91.8 94.3 96.2 97.3 96.1 9z.6
83.5 84.1 84.7 85.4 86.3 86.8 87.4 88.1 8.2 90.3 91.8 93.9 95.1 95.8 94.3 90.7
83.9 84.4 ©5.0 85.8 86.4 86.9 87.4 87.9 88.9 90.1 91.56 93,1 93.8 94.2 92.5 88.9
84.1 84.7 85.5 86.3 86.8 87.2 87.9 88.0 88.7 89.9 91,2 92.3 92.4 92.5 90.7 86.8
85.4 86.3 87.2 88.1 88.2 88.2 88.0 87.7 88.3 89.5 90.7 91.4 90.9 90.8 88.7 84.8
85.6 86.5 87.4 88.3 68.3 88.4 88.6 88.0 86.2 £9.2 90.4 90.5 89.7 89.3 87.1 83.2
b7.0 88.1 89.3 90.5 90.6 90.7 91.5 89.8 88.8 89.6 90.1 89.7 88.4 87.7 85.4 81.2
90.3 91.6 92.7 93.8 93.3 92,6 91.1 88.9 87.9 88.5 89.3 88.7 87.3 8.2 83.8 79.9
89.6 90.7 91.7 92.6 92.1 91.7 91.6 89.5 88.3 88.7 &9.2 88.4 87.1 85.7 83.3 &0.1
90.6 91.9 93.1 94.3 946.0 93.7 9.3 91.7 89.6 '89.3 89.2 88.1 86.2 84.5 B1.7 78.1
93.3 94.5 95.6 9.5 95.7 9.7 92.7 89.6 87.6 87.7 88,2 87 3 85.3 83.3 80.2 76.4
91.4 92.6 93.0 93.5 92.3 91.1 89.3 86.9 86.2 87.6 69,0 89.2 91.5 89.5 85.9 82.1
89.0 90.1 90.9 91.8 91.2 90.7 92.4 91.9 92.7 93.7 9%5.4 92.1 88.2 85.1 60.7 76.4
9.2 97.4 97.2 96.8 95.0 92.5 67.8 86.0 85.8 87.4 88,7 88.2 87.0 64.3 80.3 76.4
90.4 90.9 90.3 89.6 87.5 85.7 ©5.0 84.9 86.2 88.7 9.3 90.2 90.3 87.8 83.9 80.1
89.1 90.0 90.0 90.1 88.7 87.5 88.8 88.9 90.0 91.6 92.1 91.3 88.5 85.3 80.9 77.1
92.9 94.0 93.& 93.3 91.5 89.2 85.7 85.5 86.3 89.1 90.9 90.B 89.2 86.1 82.0 78.6
88.7 89.4 89.0 88.6 86.8 B85.6 86.3 86.7 87.8 90.85 92,0 91.3 88.6 85.0 £0.7 77.5
88.9 90.9 89.9 89.9 83.8 87.9 85.9 86.2 86.9 90.2 92.2 91.3 88,2 84.2 79.9 77.0

SOUND PRESSURE LEVEL,DB

SOUND
POWER
LEVEL,0B

125.2
128.1
131.0
133.8
136.0
138.0
139.7
140.9
142.0
142.8
143.0
142.8
142.4
141.7
140.9
140.2
139.7
139.4
140.2
141.0
140.6
142.2
142.8
141.3
142.8
143.1
140.2
1642.0
143.1
143.3
144.8
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FELEEPEIHS
OA(20-20K)
LINEAR
A-SCALE

I R X R
OA(50-10K)
LINEAR
A-SCALE
R R X
PERCEIVED
NOISE LEVL
PNL

PNLTC

102.9
102.4

102.1
102.2

116.0
117.1

1064.0 104.4 104.8 104.0 103.3 102.8 101.8 102.0 203.3 104.4% 105.2 106.6 108.1 107.8 105.9
103.6 104.2 19%.7 103.9 103.1 102.6 100.9 100.6 101.5 102.3 102.3 101.9 101.4 99.6 9%6.1

103.2 103.7 104.2 103.5 102.9 102.5 101.5 201.6 102.7 103.6 104.7 106.% 107.9 107.6 108.6
103.3 103.9 104.6 103.6 103.0 102.5 100.8 100.4 101.3 102.0 102.0 101.7 101.3 99.5 96.0

117.1 117.5 118.3 117.6 116.9 116.2 114.6 114.9 115.9 116.4 116.3 116.7 116.0 113.7 110.5
118.2 118.6 119.5 119.1 118.3 117.5 116.4 117.1 117.9 117.4 117.1 118.3 117.7 115.5 112.4

CONVERGENCE MONITOR SUBROUTINE 60LD1

2
3
4
5
6
7
8
9
10
11
12
13

LEFTHAND ABSCISSA OF IMTERVAL OF UNCERTAINTY .........
RIGHTHAND ABSCISSA OF INTERVAL OF UNCERTAINTY ........
FRACTIONAL REDUCTION OF INTCRVAL OF UNCERTAINTY ......
EXTREME ORDINATE DISCOVERED DURING SEARCH .......cv...
ABSCISSA OF EXTREME ORDIMATE ....ccovevvivcvccroncncnss
NEW LEFTHAND ABSCISSA OF INTERVAL OF UNCERTAINTY .....
NEW RIGHTHAND ABSCISS2 OF INTERVAL OF UNCERTAINTY ....
NUMBER OF FUNCTION EVALUATIONS EXPENDED IN SEARCH ....

Y1

0.8792494D4+02
0.8805644D+02
0.8762515D0+02
0.88056440+02
0.87965220+02
0.8805644D+02
0.8804336D+02
0.88056440402
0.8807423D+02
0.8805451D0+02
0.88074230+02
0.8803822D+02

Y2

0.8643992D402
0.879149404+02
0.8805644D+02
0.8803714D+02
0.8805644D+02
0.88029140+02
0.8805644D+02
0.88044710+402
0.8805644D+02
0.8807423D+02
0.8804587D+02
0.8807423D+02

X1

0.10850290+05
0.8449417D+04
0.6940874D+04
0.84494170+04
0.78732050+04
0.84694170+404
0.8229324D+04
0.84494170+04
0.83653490404
0.8313392D0+404
0.83653490+06
0.83455030+04

X2

0.1483971D+05
0.10890290+05
0.8449417D+04%
0.9381748D+04
0.8449417D+04
0.88055760+04
0.84494170404
0.85854430+04
0.8449417D+04
0.83653490+04
0.8397460D+04
0.83653450+04

0.45000000+04
0.2123%0000+08
0.59772860~02
0.85807423D+402
0.83653490+04
0.83133920+06
0.8397460D+04

13

156.1
183.5

158.2
1583.2
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N NASA LEWIS RESEARCH CENTER PAGE 24
- NASA GASP NOISE MODULE OUTPUT
TSI 00000 000000 6000 30006000 06060 063606 06 B0 30 0606060 0006000000600 6.00 9636 4036 6 160606 36000 016 06000 606960030 0696 06000 6 36 06013004063 0 0096 B 0069610 060000 00900 0 3000 000 0 1 10003 1 0006000 0 000 04 0000 0600 0400
LEAR36/TFE731 NOISE PREDICTION AT FAR3» SIDELYNE CONDITION
T30 000000 300036 36 063690 30006 06000000600 00 00 0036 006 30 000600 06 30 00 06 36 00 300000 0000 06000063070 30 .00 06 0000 06 606 003600 06 3006 06 00060006 D04 20 5 98 06 3006 00 06 0638 06 3000 0030 0608 16.00 36 0608 00 0006 00 J6-00-00 308 06 0 34-96-0 06 0606 36 00 00 0606 0006 90 36 069645 o8 36 96 0

DETAILED FLYOVER NOISE LEVELS,BY COMPONENT, AT EACH 1/2 SECOND INTERVAL ALONG THE PROFILE
IO I3 00 06 06 20 00606 06T 0630 0638 06003006 0800 006 00 0 0606 D636 36 N0 38 0006 0960638 1 36 630 36 00 30 36 9808 06 069650 36 301096 30 30 36 36 30963696 36 1696330 06 3030 3096 96 36 36396 36 3600 30008 08 36 00636 36 30 36 6 98 08 06 00 600 0636 00 31 030 0600 0 44 38 08 08

ENGIME-  ELEV
TIME RAMGE  ALTITUDE  SLANT  OBSERVER  ANGLE PNL PHLTE  ©.JRALL  A-WEIGHTED
SEC FEET  FEET DIST,FT ANGLE,DEG DEG  COMPONENT DB DE. pe DB(AI
0.0 4500.0 0.0 4153.5 z7.8  -0.1 FANI  50.1 50.9 40.2 40.7
FAND  24.2 26.2 13.0 14.0
COMB  44.0 4%.1 40.2 15.0
JET 49.0 49.2 45,2 39.9
ATUR  30.4 30.6 23.1 20.5
TOTL  B4.6 55.3 47.4 43.9
6 J6D 3638 36 2 30 38 36 26 36 36 30 3 36 30 3836 95 26 38 36 36 2 330 3896 30 30 34 56 FE3E 36 363036 36 3656 3696 36 36 36 76 36 0 26 36 01030 20 D636 I 36 36 36 36 3026 F D636 3 30 36 3¢ 06 36 36 06 45 36 30 36 D0 36 36 30 36 30 26 34 36 3 34 3 36 36 36 3¢ 38 3 3¢ 96 3 D0 6 06 3F 3¢ 36 04 06 3 06 0 01 36 38 06 36 1 08 34 36 3 36 D 3¢ 3¢ 98 ¢
0.5  4638.4 26.8 4925.1 28.6 0.3 FANI  51.1 51.9 40.8 41.2
FAND  24.2 24,2 13.0 14.0
COMB  46.8 47.0 43.5 1™
JET 51.8 52.0 48.3 4.0
ATUR 31,9 32.0 25.6 21.8
TOTL  56.1 56.8 50.1 45.4
636 3 36 36 6 36 36 36 36 3836 36 36 38 36 36 20 30 36 30 36 38 36 D6 36 36 3 36 36 36 36 30 3¢ 36 38 30 30 36338 4 36 36 34 3036 38 08 06 e 3 I 20 I 3 38 ¢ I3 36 8 38 36 I D6 IS4 IF 36 36 36 36 SE-I4 3630 3 26 3 36 36 38 4 D6 30 3 8 3 3 3¢ 3¢ 5 36 I 0T I U 36 ¢ 2 36 38 38 P60 38 I8 J6 I6-I6 I FH9E 0 34 B 96 A I 9695 9% 96 46 35 96 0
1.0 4776.7 53.6 3897.6 29.4 0.7 FANI  52.4 53.2 42.0 42.2
FAND  24.2 24.2 13.0 14.0
cotB  49.3 49.4 46.1 40.2
JET 54.1 54.3 50.8 44.2
ATUN 33,7 $3.8 27.9 23.6
TOTL  58.2 59.0 52.5 47.3
J6-36 36 30 3 30 20 30 30 20 38 6 26 36 36 30 636 636 30 36 34 36 2 36 36 36 36 036 36 38 36 26 36 3 36 34 38 38 36 36 36 36 36 36 636 36 36 96 36 36 6 26 26 2 30 36 36 36 2 26 06 35 6 D 0 06 36 6 3 36 36 98 3636 36 30 8 3636 36 34 03t 3 34 3 36 38 36 36 34 96 30 3% 36 B4 36 Dk OF 36 0 96 26 36 Dt 3636 36 98 06 36 BE 3¢ I 06 36 3 38 2636 90 .7 9496 9
15  4915.1 80.5 3771.0 30.3 1.2 FANI 3.7 54.5 43.0 43.1
FAND  24.2 29,2 13.0 14.0
COMB  50.8 50.9 47.8 4).8
JET 55.6 55.8 52.3 45.6
ATUR  35.1 35.2 29.4 24.8
TOTL  59.6 60.5 54.0 48.6
6 303636 38 3496 3636 35 36 36 36 38 36 D 30 2638 36 36 36 36 36 36 36 56 36 3636 96 35 36 30 36 26 3636 30 36 26 3 30 0 3 36 36 36 26 36 3600 36 30 308 36 36 3 3836 3 3 36 3 20 36 3030 36 36 38 36 36 35 38 36 I8 38 36 3% 36 36 3628 3 96 30 36 € 3t 36 34 36 36 9636 06 36 D6 I O 3k 8 P63 08 696 56 3036 4 96 2 I EIE 98 95 36 3¢ B 06 969406 98 30 3¢ 96 9%
2.0  5053.5  107.3 3645.5 31.3 1.6 FANI  54.9 55.0 43.8 43.9
FAND  24.2 24.2 13.0 14.0
coMB 51.9 52.0 48.9 42.9
JET 56.7 57.1 53.4 46.6
ATUR  36.3 36,4 30.5 25.8
‘ TOTL  60.8 61.5 55.1 49.5
03036 36 36 D6 30 36 3 36 36 T 30 38 3038 36 36 30 36 36 20 30 36 36 30 3036 36 3 36 36 36 30 38 3036 34 36 36 38 36 36 30 2 36 36 36 266 I 30 96 36 36 36 26 30 136 36 36 3¢ 36 It 90 36 3 3614 36 36 0 36 36 30 36 3636 30 26 3636 2630 30 36 38 36 36 26 3 36 54 38 30 30 € 34 30 36 96 3696 96 6 7 56 3 € O 95 36 36 OF 36 96 36 9F I 06 98 ¢ Bt ¢ 24 38 3¢ ¢ 98
2.5  5191.9  134.1 3521.1 32.3 2.1 FANI  56.3 57.3 44.7 44.8
FAND  24.2 24.2 13.0 14.0
CoMB  52.8 52.9 49.9 43.8
JET 57.7 58.2 54.3 47.4
ATUR  37.4 37.8 31.4 26.8

TOoTL 61.8 62.6 56.0 50.4



£

BEOE D00 0600 00 OB 00006 000 00 D0 O F 0 D6 0000 086D 000000 90 00 06 06 36 030 6 00 000100005 0030 00 0030 30 200606 060000 A A6 0006 0800 0 0000008 05 6 0608090 00-36.95.90 38 39 30 30 6 0006 0000 06 108 48 06 0606060606 01 06 00 10 D046 SH0E00 0F 05 06006 06 06 OHOR A6 00 9 B o1

3.0 §330.2 160.9 3398.1 33.8 2.6 FANI 57.% 58.5 4%5.8 46.0
FAYD 24.6 4.9 13,2 4.1
coMB 531.9 $4.0 51.0 66.9
JEY 55.8 59.4 55.3 48.4
ATUR 3.8 39.3 32.5 27.9
ToTL 63.0 63.8 57.0 61.8

g G
Q2
S5
D~
23
28
ia
“Iilm’“"'i"‘.ﬁ'.'ﬂ‘“lm"'ﬂﬁllll.!lli“’m*'.""ﬂ*ﬁl.“m.b'.”'.l"“'i”llI"“'id”ﬁ"'"’““‘“'ll’m’l“m"m
25.0 11418.7 1341.1 3663.5 154.9  21.9 FANT  31.0 .7 21.3 1.1
FAMD 6.2 49.2 33.8 34.6
corm 65.3 65.5 61.9 55.8
JET 76 .6 77.2 73.3 64.9
ATUR 40.4 %).1 32.6 30.2
JOTL 77.2 78.9 73.6 65.4
i!li.l!ld!iill'l&iIll.'.!‘ﬂiﬂl{ll"ﬁ.l’il‘!{l‘l!*il"I.'l'lﬂ..llﬁDl"lII'l'ﬂlﬂi'.'i"‘.ﬁ'ﬁl‘!"lﬁi‘.lﬁlG‘lﬂ"fﬂ"ﬂﬂ.ﬂi""ﬁ"'l’ﬂl"
25.5 1158~.1 1367.9 3789.2 18%5.9 21.1 FANI 30.4 31.0 20.7 0.4
FAND 48.3% %7.6 32.6 33.4
cors 64.8 65.0 61.5 55.3
JET 75.8 76.2 72.7 64.1)
ATUR 39.5 0.1 31.9 29.%
TOTL 76.5% 78.1 73.0 66.6

0550500 00 00 0000 0800006060036 203030 006 3020 003606 0000608 6 30 U000 38 D000 06 50 00504563030 38 0506 36 0630 06 000000 000090 09000830 31 98506 0106960698 30 38 06 306000006 30 08 1890 00 00-0H06-00-00 3055 DHAF 08 06 3056 S046 06 08 1600 0636 300035 00 - SHOFICAC5- 08 0000000 1600 06 060006 06 o008
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NASA LEWIS RESEARCH CENTER PAGE 25
NASA GASP MHQISE HODULE OUTPUT
0000260030 06 00 0606 06060006 0605 3006069630 06 30 06 300006 30036 300 3600 360006 1606 06 3630 36 06 .06 06 00 0636 3636 3016 3606 3606 26 6 36 00 36.36 06 63636363636 6 36 06 30 36 0036 .00 0636 36 300636 0006 36 36 30 06-06 36.00-06 3630 00 0600 06 06 0606 36 003609 36 9606 06 060606 0600 0. ¢ 36
LEAR36/TFE731 MNOISE PREDICTION AT FAR36 SIDELINE CONDITION
B0 0000005 0003600060000 000000000600 06.06 00060606 060006000000 3506 66060606 63006 06 06063006 060606 060506 06 0 260606 0606 36 06.06 36 08 06 3096-00 06 06 00 06 00 36 0600 1606 06 3600 0600 36 0 090 0606 08-06-96 3806 06 38 0606 06 06 0000.08 06 08 90 0005 06 0006 06 0606 34 9046 300606 38 360 3¢
AIRCRAFT MOISE LEVEL PREDICTIONS AT MINIMUM SLANT DISTANCE
0030 006 006 06060600600 0006 03600 060006 060600 00 0060000 00 0606 06 0630 0 0 00 0606000 00006300636 00 6 00 006 0606 0000 0006080536 00 36 0 006 06 06 30 06060006 060606 0606 00 0 36 0036 36 06 06 08 0606 30 06 06 00 0006 600 36 36 0606 6 363636 06038 009606 06 0 00 06 066 369606 00 3. 06 98 6 0%

ENGIME - ELEV
TIME RAHGE  ALTITUDE SLANT  OBSERVER  ANGLE PHL PHLTC OVERALL  A-WEIGHTED
SEC FEET FEET CiST,FT ANGLE,DEG DEG CUMPONENT DB ¢]:] /] DBI(A)
13.5 8236.1 726.2 1686.9 93.5 25.3 FANI 60.0 61.1 50.4% 50.2
FAND 72.8 76.6 58.5 59.2
come 75.8 76.1 71.7 66.4
JET 82.5 82.8 75.4 72.2
ATUR 66.5 66.8 4.8 54.0
TOTL 84.7 87.4 77.0 73.5

F6 3636 3436 9530 3036 3036 30 3030 30 30 30 36 36-5-36 2436 36 230369 36 306 3 30 36 3636 606 3436 336 363636 3 36 38 36 36 336 T8 30 36 D6 3636 363606 36 36 336 366 26 26 06 38 36 36 3006 D6 36 36 3% 3¢ 3¢ 36 34 3636 38 36 3 06 96 3 36 136 36 00 3636 36 36 36 16 3 36046363 360636 96-38 36 J-06 D38 36 30 36-D-00-06 0 36 0836 9% 0%
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NASA LEWIS RESEARCH CENTER PAGE 26
NASA GASP NOISE MODULE OUTPUT
363036 636.36.36-36-06 903636 3600 30100036.36-36 36 26 36-00-30 0696 3036303606 1636 3606 00 3636 36 3630 0696« 6306 069836 36 36 6 0636 3636 163606 06 36 3 163606 36 3636 00 D0 3616 3636 06 36 36 36 036 00 06 066 16 036 0636 36 3006 06 36 16 3636 0606 D636 3 306 0006 36-06 38 06 3636 06 06 06 3606.06 36 06 06 36 06 06 35 36 96 36 96 ¢
LEAR34/TFE731 NOISE PREDICTION AT FAR36 SIDELINE CONDITICN
360606066 3690360636 36 10 1600303636 36 3636 36 38 36 06 06 3036 06 5 36 3606 36 3606 3-06 563036 36 3606 0636 3630 336 3606 16 0636 36 0630 36 0636 36 36 36 1636 06 36 00 36 26 36 3096 36 163636 00 36 36 26 10 30 36 34 26 30 0 3406 36 30 36 6 38 36 36 36 630 060606 06 36 303636 04360806 16 6 08 30 36 0606 00 3034 6 06 30 06 3¢ 6 30 06 04 08

SUMMARY CUTPUT OF PREDICTED NOISE LEVELS
6060638 06 36 3006 36 3636 0606363606 163606 06 0636 16 3020 36 23606 3036 3616 3696 36 36 36 636 3636 06 06 36 236 206 36 1636 0016 300636 3006 36056 06 3606 26 .36 06 363636 1606.06 16 33606 .36 06 3636 340006 3616 06 36 0 06 06 0606 06 2606 363006 36 06 JE06 0630 960600 06 3636 06 36 36 36 36069 36 3630 36 34 3606 6

ALITVYNO ¥00d 10

MAX  TIME AT ANGLE,DEG TIME AT ANGLE,DEG MAX TIME AT MAX TIME AT
EPNL  PNLTC MAX MAX DUR DUR MAX MAX MAX OVERALL MAX A-HEIGHTED  HMAX

COMPONENT DB b8 PHLTC PNLTC CORR TIME  PNL PNL PNL 08 OVERALL D8 A-WEIGHTED

FANI 66.7 69.0 9.0 56.7 -2.3 11.0 68.3 9.0 56.7 59.7 6.0 60.1 5.5

FAND 73.3 77.2  14.0 98.2 -3.9 9.5 73.6 14.5 102.9 59.8 12.5 60.5 12.5

come 75.5 76.8 14.5 102.9 -1.3 15.5 76.5 14.5 102.9 72.6 16.5 66.9 14.0

JET £5.5 86.4 18.0 130.0 -0.9 15.5 86.1 18.0 130.0 81.0 27.5 75.0 16.0

ATUR 66.4 70.7 15.0 107.4 -4.3 8.0 70.4 15.0 107.6 8.9 13.5 58.2 13.5

TOTL 88.1 88.5 15.0 107.4 -0.5 16.0 87.1 16.5 119.8 8l.3 27.5 75.6 16.0
FAR36 STAGE 3 NOISE LIMIT FOR INPUT AIRCRAFT I3 94.0 EPN(DB) .

63609036 69000 36 16 38 502036356 3006903616 30-0-06-0636-96-6.36-30 36 300006380005 3036 30 6 00 630 3600 360636 3636 0600 0606 6 06 30 360600 600 06 26 3606 00 3000 36 26 0030 36 0 30 3630 36 30363696 330063006 D 363600 06 36 063036 -0 30-06-0-00 00 A0 36 DE0HIEI 06306 360630 - D006 0600
*#u%%FLYOVER AIRCKAFT NOISE PREDICTION CASE COMPLETEDM %

6360636 36 3606 0606366 30 36-06-36-06 36360636 3638 06 16060 16-0636-06 00 36 0063606 16 00 361636 6 00 56-06 363630 06-0 360606 36 30 60638 3634 36 0630 36 366 3636 3696 06 2606 36 0 066 36 063636 36 360636 6 38 36 3606 36 0006 3636366 96 6 36 06 36 0600 D006 0 01600606 36 DHIEIHIEIE-0E 06 06 DENEIENG 0 00 0

#uuunPSEUDOTONES BELOW 1000 HZ HERE ELIMINATED PER FAA FAR36, B36.5.M , (IPSEUD=1).

##uu%FLYOVER NOISE LEVELS INCLUDE A DOPPLER SHIFT.

$1 30vd TNIDINO
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NASA LEWIS NESEARCH CENTER PAGE 27
NASA GASP NOISE MOOULE OUTPUT
363695 3636 163636 46 303636 30 3636 2636 36 2636 36 36 3636 36 3636 36 9 36369696 36 36 36 36 369636 3¢ 369636 2638 16 3638 36 3636 36 36 2606 36 36 36 36 30 36 36 36 36 96 36 36 36 6 36 96 30 36 36 36 30 36363628 36 0 36 0636 36 36 36 30 36-96.06 36 9636 36 34 36 3636 3636 363696 3636 36 3036 96-36-36 36 3 3636 34 36 363634 36 36 3696 36 2694 34 3¢
LEAR36/TFE731 NOISE PREDICTION AT FAR36 SIDELINE CONDITION

363636 3636 206 36 36 36 3696 363606 3 36 36 36 36 36 0696 3636 36 36 36 36 36 36 00369836 36 36 6 36 36 3636 36 36 36 36 36 3696 36 36 3¢ 26 96 36 3436 3636 36 26 J6.36-36 3636 96 26 3636 36 36 36 6 36 36 363696 36 36 36 99696 36 36 36 36 36 3636 04 36 3 36 D6 3636 336 3 36 30 35 FJ0-36 36 336 306 3006 36-96 3636 36 18 31 I3 I 2269 36 56 3¢
++34 44404+ INPUT VARIABLE STATUS AT JOB E'D+¢+4+

44444+4444INPUT VARIABLE STATUS AT JOB END4+4+4

INPUT DATA - USER INFUT AND DEFAULT VALUES USED

Bt 36063 363636 3636 6 20 2606 36 3006 9636 3630 3036 30 2436 34 3636 36 2 36 63696 36 3636 6 36 36 36 36 36 36 36 36 36 36 36 36 36 36 2436 3636 3 36 6 36 36 6 3636 3 36 36 36 363 36 I 36 36 24 3 3 36 38 36 36 I8 36 36 363636 36 3636 I 3630 3606 30 06 U0 3 36 9w 36 36 36 396 3406 © 963606 3 3636 34 36 36 36 3 36 6 3¢
CONTROL VARIABLES #*

63696 36 36 36 366 96 3636 36 38 26 36 96 3696 36 36

IFAA= 3  SIDELINE, IPOUT= 3 FULL ’ iSTAG= 3 ICAB= 0O ISI= 0 (ENGL UNITS)

36 36 36 3 6 36 396 36 36 36 I 6 I 36 I 3¢ 6 36 D 3 P 3¢

ENVIRONMENTAL VARIABLES*
16063606 3696360636 9696 36 36 96 3898 636 36 06 30 3694 3¢

g o)
TAMB=536.7 PAMB= 2116.2 RH= 70. DIST= 100.0 NLOC= 16 %
]
ANGLE (ARRAY) = 10.0 20.¢ 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 169.0 o2
o
o~
E2 2332223332222 222 22272 ] ‘
ENGINE/AIRCRAFT SYSTEM » % >
t 2233222231222 223322222 2] 7 g
r
4444 3ENGINE VARIABLES+++++ aa
ENGINE TYPE(NTYE)=S 1 (FAl ) .cuvieecnencnsoonnsnees ENGINE COMPONENT ARRAY(ICOMP) = 1 4 5 6 ] 0

FAN COMB JET ATUR NONE NONE
++¢++AIRFRAME VARIABLES+¢+++4

AMACH=0.2% VEL= 281.9 ENP= 2. ANENGI= 0.0 ANENGE= 0.0 XL= 5.5
YLz 2.6 7= 16.7 WGMAX= 17000. LOCENG= 1 IPHASE= 0 IDOP= L
62636 36 2636 2606 3696 36 36 96 3634 3¢

FLIGHT PROFILE *

36636 366 3636 3696 3 3¢ 36 3696 3¢

IDPRO= ¢ VEL= 281.9 AMACH=0.25 FLTANG=11.0 ANGAFT= 7.2
TCROLL= 4500. APDIST= 0.0 XALT=1000.

wuuu%A STRAIGHT LINE PROFILE WILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES.

F6 3 36 36 36 36 36 3636 36 3¢ 36 36 36 36 36

FLIGHT OPTIONS #*

1222221231222 22

KGOLD= 1 XLSIDE= 4500.0 XRSIDE= 21230.0 IQsS= 1 ICUT= 0 IPSEUD= 1
IDUR= 1 XTOL= 10€. IWING= 0

XFAA= 7516.,21230., 8365., 0., YFAA= Q. G.» 4.y G., ZFAA= 0., 0., 1520., 0.»

*#%%#%THE FLIGHT PROFLILE WILL BE TERMINATED WHEN THE OVERALL ENGINE PNLTC IS 10 DB BELOW ITS MAXIMUM VALUE (IDUR=1).



NASA LENIS RESEARCH CENTER PAGE 28
NASA CASP NOISE MODULE OUTPUT
T 036 D30 GBI 0626 060636 00606 3606606603636 003636 3636 55 360636 3636 36-36-36.06.36 .36 36 06 36.36 36 36-06 36 06 36 36 36 26 38 3 1636 316 3630 63696 36 36 0696 36 30 36 36 0836 3638 36 00 36 36 16 36 3006 06 0636 3636 98- 36 3636 96 96.36.96 3606 36 36 30 63636 36-06.30 30 96 36 5 363696 36 6 36 3636 3¢
LEAR36/TFE731 NOISE PREDICTION AT FAR36 SIDELINE CONDITION

6003030082606 06 36 36 3636 06 V606 16 3836 3636 36 36 36 36 36 36 D638 20 26 3606 6 3636 3 363636 06 6 36 36 3696 36 96 36 36 36 36 3636 36 36 36 36 36 3036 3696 3696 36 3636 26 36 36 36 3636 36 3 36 969696 2636 36 36 36 396 3696 36 06 36.36 36 76 96 36 2636 36 3636 36969636 6 3091 966 96 36 3636 36 2696 6 36 36 36 36 36 3 36 3636 6 96 9696 3¢
44444344+ THPUT VARIABLE STATUS AT JOB END+++++

44434424+ INPUT VARIASLE STATUS AT JOB ENDé+++¢
36066 36 0096 36 3636 36 06 06 06 36 3696 30 36 36 3696 66 96 36 36 36 96 6 3636 36 96 56-¢ 3¢

‘
ENGINE COMPOMNENT VARIABLES AT INPUT*
3636 2836 3696 3¢ 2636 36 38 36 346 36 36636 36 246 36 3 06 63636 6 e 36-96-96 38 36 b 6

L12

+4444FAN 44402
IGv= 0

NSTG= 1 NBF= 30 NVAN=109
RS5=200.00 WAFAN=108.50 RPM= 11091. DELT= 79.40 FPR= 0.0 FAKDIA= 2.3190
FANHUB= 1.1250 TIPMD=1.4800 TIPM=1.2870 FANEFF=0.0 NBF2= 0 NVAN2= 0
FA.{D2= 0.0 TIFMD2=0.0 TIPM2=0.0 RSS2=100.00 PRAT= 0.0 TRAT=0.0 g (o]
FANEF2=0.0 IBUZ= O ITONE= O AMACH=0,2482 CAEF= 40.0 _:E
-
+4444COMBo 440+ (&) '2‘
WACOMB= 29.50 T3=1268.5 T4=2(80.5 P3= 28653.0 CAEC= 20.0 Do
AMACH=0.248 o
1642 JET 440 'g_ -g
VJ=1473.0 TJ=1425.0 DJ= 0.959% HJ=0.47970C GAMJ=1.3330 vJ2= 915.0 >0
TJ2= 620.0 DJ2= 1.6292 HJ2=0.33490 GAMJ2=1.4010 EL2= 0.78 ALFAJ= 7.20 . ™
PHIJ=£6.31 Vo= 281.9 INVOPT= 0 —y
LA
44+ sATURG S 444
RPHMT= 19951.0 OT= 1.282 DH= 0.816 ACNZ= 0.824 NBT= 80 0T0T=0.45000
PRTS= 0.0 GAMAT=1.33300 CAET= 40.0 AMACH=0.248
336393

IFD= 0

NH= 8

A DOPPLER FREQUEMCY SHIFT WILL BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO. AMD ANGLE FROM INLET.
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NASA LEWIS | €SEARCK CENTEP b
NASA GASP NOISL MODULE OUTPUT
T TSP LA R T 2 e e s PO T Y e T P T 2 Y 2 TN P P T T R T T R R R P P P LY P IR PR T Y T T TR Y T T2 YT RP TR T Y T Ve ]
MITSUBISHI MJ2J/TPE 31 NOTSE PREDSCTION AT FAR36 1000 FT LEVEL FLYOVER
LI I L e L P L Yy T T Ty L e R A Y Ty I T LN T T TP T T T L A 22 T T T TS TR P L LR NS T2 T O T TN )
INPUT DATA - USER INPJT ArM DEFAULT VALUES USED
LR TR T LT T R R Y Py P Y T A T YT e N A Ry P Y T L T AN T A R I R P AT P T A PRI R T LAY YR L AP PR IR T T T R T R 2 2y Ty
CONTROL V.R1ABLES »
LRI T2 22222222 222 R )

Fakind 8 ¥

IFAL= & FLYOVER , 1POUTE 3 FLL ) ISTAG= 3 ICAB- 1 IS8T+ 2 (L "' oaLTS

000000000 00300000 A0 00 00 00 00 0
ENVIROMMENTAL VARIABLESH

L2222 SR SRR YRS

TANB=518.7 PAMB= 2116.2 RH= 70. DIST=z 1090.0 NLOC: 16

ANGLE (ARRAY) = 10.0 20.¢6 30.0 40.0 S50.0 60.0 70.0 &0.C 90.0 100.0 110.0 120.0 130.0 14” 1:0.0 160.0

LIS 22S 222242 Al 2]l

ENGINE/AIKCRAF1 SYSTEM »
T TR PR EY PRy Y

o

+294¢ENGINE VARIABLESe+4+¢e
L “THE TYPE(MNTIYE)I=Z 3 (PROP) ....veviveesnrcnonnacss s ENGINE COMPONENT ARRAY(ICOMP) = 3 4 A ] 8 /]
CENF COUB JET ATUR PRUP NONE

W do
a
-

4
-

+404¢AIPFRAME VARIABLES?ovde

AHACHZ0 34 VEL= 380.0 ENPs 2. ANENGI= 0.0 AMENGE:- 0.0 XLz 1.0
T ' L= 1.0 KGMAX= 10800, LOCENG= 2 IPHASE= 0 I00Ps .

AU WNO o

(22 X221 2222 d )

FLIGHT PROFILE #

LA A R R L]

Gl 3"%d T

ioPRO= 0 VEL= 380.0 AMACHz=0. 36 FLTANGZ 0.0 ANGAFT= 0.0
TOROLL= 0 APOIST= 5671.4 XALT=Z1000.

unwunp STRAIGHT LINC PROFILE WILL BE CCMPUTED .ROM A COMDINATION OF THE ABOVE VARIABLES.

(221212 R2 222214 )

FLIGHT OPTIONS #

LRI 2R 222l )

KGOLD= O XL3IDE= 0.0 XRSIDE= 0.0 1Q3= 1 Utz 0 1#SEVDs O
IDUR= 0 ¥T10L= 100. IWING= 0
AFAAZ 7516..21325.,21325., 0., YFAA= L 4., 4.y @ ZFAAs 0., 0., 1476., 0.,

050:= 2400.0 RC=1880.0 VYs 13065.0
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NASA LENIS RESEARCH CENTER
NASA GA3P NOISE HODULE QUTPUY

PAGE 2

LA R L AR AR 23R R 2 2R R 2 222 R a2 A R AR d ) el i IRl dd R dallda LYt it Rttt lladidRlaliyldedl] ]

HITSUBISHI MU2J/TPE33L NOISE PREDICTION AT FAR36 1000 FT LEVEL FLYOVER

SEIEI0NRI0 D00 30 08 3000 6200800 30 00 30 0 4000 N0 00 00 30 00 06 00 20 00 30 30 D 30 0 0 00 D0 0w 0 26 00 D 40 D00 0000 00 30 00 00 00 00 00 00 0000 06 00 3036 06 06 96 D6 06 04 36 36 04 30 30 DO 00 D008 06 0 00 030 00 00 08 0620 06 2000 D606 07 30 00 00 08 00 90 30 D0 00 36 30 0 o 00 00 00 00 00 D6 08 08 00 00 N0 3800 34 6 00 0000 0 e 0 01 00 00 0
00000000 00 30 06 30 0020 0 30 06 00 00 0 00 0 06 00 06 30 3 36 30 30 30 06 04 00 3¢ 04 9%

ENGINE COMPOHENT VARIABLES AT INPUT#
B0 D000 00000000 000000 000000 00 00 3406 30 58 00 00 00 D8 D06 06 06 00 0 906 90 0%

44 09CENF o+
DTLE= 9.55S
CELYC= 0.6100

+409+4COtBess+ ¢
WACOt®= 7.78
AHACHzZ0, 540

Y4440 JET 4900
vJ= 621.0

TJ2= 0.0
PHIJ= 0.0

$044+ATUR G444
RPHT= 41730.0
PRTS= 0.0

449 4PROPe4 ¢
DIAP= 8.17
VEL= 380.0

DHLE= 0.208
NBC= 17

T321124.7

TJ=1371.9
0J2= 0.0
vo= 380.0

DT= 0.750
GAMAT=1.33300

NBPz 4
AMACH=0.340

Tl= 518.7
CHMASSD= 7.7¢

Tas2166.6

0Jz 0.8%0
HJ220.0
INVOPT= 0

OH= 0.477
CAET= 40.0

SHP= 665.00
BLTH=0.0400

Plz  2116.0
RPHCD= 41730.0

P3s 17675.0

HJ=(, 41800
GAN.J221.4010

ACNZs 0,0
AHACH=C, 340

RPMP= 1591.0
BLCH=0.6000

RPMCE 41730.0
CAECH= 40.0

CAECs= 20.0

6AMJ=), 3330
EL2s 0.0

HBY= 44

ALTITs -1.0
BLAK= §,0000

CHASSx 7,78
AHACH=0.3403

vJzs 0.
ALFAJz O,

0
0
DTOT7=0.28800

CAEPE 40.0
BLAREAs 6.0000

$! 30Vd TwNIDIO

ALIVND ¥00d 40

wunew A DOPPLER FREQUENCY SHIFY WILL BE APPLIED YO ALL SOURCE STATIC SPECTRA AS A FUNTTION OF PLIGHT MACH NO. AND ANGLE FROM IMLET,
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NASA LEWIS RESEARCH CENTER PAGE 3
NASA GASH NOISE MOOULE OUTPUT
DU0T U600 00 00000 06000 000000 000 600 000 00 U000 D000 000 0050 000000 00 000000 000 0000 30 300 0 00000 00 0000 0600 9034903400 0306 00-30 00 0040 90 46 0% 000 0 06 0040 905104 0000 0 0 90 0 30 0 00 0 00 400 000000 0000 90 0 0 90 000 00 W08 0000 3 08 00 06 090 9644 9646 08 6 96.00 0 30 ¥ 04 0 0
MITSUBISHI MU2J/TPE33)1 NOJ3E PREDICTION AT FAR3S 1000 PT LEVEL FLYOVER
26003000 00 0000060000 0001000 30 50 000090 0 00 0000 D000 00069090 06 4030 20 10 10 1000 2000 260000 00 50 0 90 30 30006 090 0 00 0000000 0 0000 0100 00 00 0000 00 00 0 10 00 0000 0 00 0 00 00 00 010 900000 0 O 0 00 D 0 00 00 00 0 06 06 0 064 06 0104 /698 0F 06 000 00 0000 0601 0F 08 006 00 01 0600 00 00 4 4

FLIGHT PROFILE GENERATED FOR FLYOVER PREDICTIONS
B0 40 3030 003000 0030 0630 3000 00 4030 463096 030 030 00 00.0040 00 40.00 0 00 0008 00 00 3000 30 40 3001 00 20 0 00 0 54 0 00 00 000 0980040000 3 00 4020 00 000000 0000 00 0 0 0000 000090 0 0 00 00 00 06 0030 0 00 0 0006 0195015006 06 000606 10 00 06 04 0 06 06 00 06 0601 6 00 4006 06 0606 190 0 30 0630 4 0090

VEL= 380.0 AMACH=0 ., 340 TOROLLE 0. APDIST® 8671. XALT=1500, (FOR LEVEL FLYOVER)
TIME IPRO  RANGE ALTITUDE AIRCRAFY FLIGHY
SECONDS FEEY FEET ANGLE OF ANGLE
ATTACK,0E6 DEG
0.0 1 5671.4 1000.0 0.0 0.0
0.5 2 5481.4 1000.0 0.9 0.0
1.0 3 §291.4 1000.0 0.0 0.0
1.5 o 5101.4 1000.0 0.0 0.0
2.0 s 4911.4 1000.0 0.0 0.0
2.8 6 4721.4 1000.0 5.0 6.0
3.0 7 4531.4 1000.9 60 0.0
3.5 8 4341.4 1000.0 6.0 0.0
9.0 9 4151.4 1600.0 0.0 0.0 g
4.5 10 3961.4 1000.0 0.0 0.0
5.0 11 3771.4 1000.0 0.0 0.0
5.8 12 3581.4 1000.0 ¢.0 0.0
6.0 13 3392.4 1660.0 0.0 0.0
6.8 14 3201.4 1000.0 00 0.0
7.0 15 3011.4 1000.0 0.0 0.0 -
7.5 16 2821.4 1000.0 0.0 0.0
8.0 17 2631.4 1009.0 0.0 0.0 a
8.5 18 2441.4 1000.0 0.0 0.0
9.0 19 2251.4 1000.0 0.0 0.0 &
3.5 20 2061.4 1000.0 0.0 9.0
10.0 21 1871.4 1000.0 0.0 0.0
10.5 22 1681.4 1000.0 0.9 0.0
11.0 23 1491.4 1000.0 0.0 0.0
11.5 24 1301.4 1000.0 0.0 00
12.0 2s 1122.4 1000,0 0.0 0.0
12.5 26 921.4 1000.0 0.0 0.0
13.0 27 731.4 1000.9 0.0 5.0
13.5 2a 541.4 1000.0 0.0 0.0
16.0 29 151.4 1000.0 0.0 0.0
14.5 30 161.4 1000.0 0.0 0.0
15.0 31 -28.6 1000.0 0.0 9.0
15.5 32 -218.6 1000.0 0.0 0.0
16.9 33 -408.6 1000.0 0.0 0.0
16.5 34 -598.6 10,0 0.0 0.0
17.0 15 -788.6 100.0 0.0 0.0
17.% 36 -978.6 1000.0 0.0 0.0
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NASA LEWIS RESEARCH CENTER PAGE 10
NASA GASP NOISE MODULE OV PUT
SEAEAIE Y 5000000 060000 0600 0000 000000000 0600000030 0000 00000 080090 3600 08 00 00060000 0008 00 3000 08 00 06.00 000 00 06 00 06 00 30 0008 004 060 0000 06 b .00 00 06 00 06 0 010000 000 08 06 D6 01 00000 00 0600 090 0000 0630 0 0600 06000 08 00 30 DU00 08 30 06 00 000000 90 30900 00 08 30 00 0690 06 3406 %
MITSUBISHI MU2J/TPE33Ll MHOISE PREDICTION AT FAR34 1000 FT LEVEL FLYOVER
AP0 000000000000 00 0000 0000 00006000 00 0000000600 06 00 N0 00 060006 00 0000 00 30 600 06 060000 00000 00006 0000 000000 06 000 06 00000 00006 05 08 06.0606 06 0006 0¢ 40 00 06 00 06 004600 D0 00 00 00 0006 06 06 0000 90 0000 0F 00 00 000 06 00 01300640 0F 066 36 000 000 06 00 06 0000 4 8

DETAILED FLYOVER NOISE LEVELS,BY COMPONENT, AT EACH 1/2 SECOMD INTERVAL ALONG THE PROFILE
TSNP O 000000000 00 00 0000000 000000 00 0000 0000 0000 0000 0000006 08 06 000 00000 00100 000000 0000 0000000 00 0 00 0000 00 O30 00 06 00008 0006 00 00 0040 0000 0000« 430 0F 06 00000836 0 30 040 0000 00 010600 00 3000 06 0006 0008 08 06 01 1 01 00 00 00 06 06 30 00 30 08 00 8

ENGINE-  ELEV
TIHE RANSE  ALTITUDE  SLANT  OBSERVER  AHGLE PHL PHLYC  OVERALL  A-WZIGHTED
SEC FEET  FEET DIST,FT ANGLE,DEG DEG  COMPOMENT DB DB 08 DB(A)
0.0 5671.4 1000.0 5758.2 10.0  10.0 CENT  56.3 58.8 52.9 49.3
come  45.2 46.0 40.4 37.0
JET 31.0 31.5 27.1 £0.4
ATUR  27.8 28.3 20.8 17.8
PROP  89.2 64.7 60.3 49.6
TOTL  63.4 66.1 61.0 52.8
A0 0000 W00 0 00 0 0090 8 20030 0 D 0000000 00 000 000 0000 U0 0o 0520 0260030000000 k0 A6 DG 0000 000 A 00 00000 0600 0 000000000 6 0000 00 DF N 36 06 00 36 D6 0 00 06 30 30 0 00 S0 06 00 0% 5 06 06 08 38 DE-9% 08 9 0% 00 98 4% 0 00 0% 4 9. 30 0% 0 4 0
0.5  5481.4 1000.0 5571.1 10.3  10.3 CENT  59.0 59.5 53.3 50.0
coMs  45.9 48.7 41.0 37.7
JET 31.8 32.0 27.4 21.0
ATUIR  26.9 28.9 21.3 18.4
PROP  59.9 65.6 60.8 80.2
TOTL  64.1 66.8 61.6 53.2
BEOE 000830 600N 0000 B0 00020000000 U 000000 B0 0 0 A 006 00 0606 00 U0 06 3 30 06 36 0608 98 N 90 U0 38 08 9% 38 08 D 38 0630 3630 36 Db 20 D608 0% 20 00 06 36 0 36 36 08 00 50 0 00 06 D 06 36 D8 30 0F 2 36 5600 30 Dt 30 00 0 56 000 0% 36 D6 94 96 98 00 3¢ 30 DK 9% D6 U6 38 96 8 36 98 08 9F O 0 9 06 00 34 04
1.0 5291.4 1000.0 5384.3 10.7  10.7 CENT  59.7 60.3 53.8 50.7
coMB  46.6 47.4 41.6 38.5
JEY 32.0 32.5 27.8 21.8
ATUR  29.0 29.5 21.8 19.0
PROF  60.7 66.5 61.4 51.0
TOTL 4.8 67.5 62.1 54.0
30000030 00 16 96 90 30 0 96 56 00 00 38 30 08 58 30 36 3F 36 36 36 20 30 30 30 360 0630 36 30 26 30 08 30 36 30 30 6 06 56 96 0 30 3696 30 38 30 36 D¢ 36 6 00 06 0690 o 36 9 36 530 06 3600 0015 06 90 05 0 98 36 U6 30 96 36 06 36 00 36 30 90 00 30 36 36 06 F 30 34 35 D36 D6 00 05 96 30 360 5% 3% 05 0 0F 9036 B - 08 N 3 0% OF 06 3% 35 36 06 06 06 06 3 08 9%
1.5  5101.4 1000.0 5197.7 11.¢  11.0 CENT  60.5 61.2 54.4 51.4
cote  47.4 48.1 42.3 39.3
JET 32.8 33.1 28.1 22.1
ATIR  29.5 30.1 22.3 19.6
PROP  61.5 67.4 62.0 81.9
TOTL  65.5 68.3 62.7 54.8
26000 20 00 00 40 30 50 30 U0 40 30 5630 % 06 08 S 3000 06 S 30 90 08 3630 00 9030 309k 90 9000 30 9% o8 D6 30 08 6 06 06 98 5 36 30 3656 98 36 9 36 6 3000 06 06 30 9% 9% 3 36 0096 30 34 08 3¢ 30 U6 0090 38 06 96 90 0F B8 36 06 96 06 6 30 063 96 3 06 8 06 O OF 3% 9 00 00 36 6 36 96 3098 36 35 36 3¢ 00 90 00 9% 000 0 of 06 O 06 36 3¢ 06 W 0E 90 04 6 0 05
2.0 4911.4  1000.0 5011.4 11.5  11.5 CENT  61.2 62.0 54.9 52.1
core  48.1 48.9 43.0 40.1
JET 33.0 33.6 28.5 22.7
ATUR  30.2 30.7 22.9 20.3
PROP  62.3 68.4 62.6 52.9

TOoTL 66.2 69.1 63.3 55.6

¢l 39vd
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HOUSE SOUPCE= CENT we

173 cCTave
BAND CEMYEP
FREQUENCY
SssensEre
20.
2S.
31.

0O0O00AO0OO0D0AOO0O0SCTOODODO00 b o0ooo b oOWVwoo

DISTANCE =

109.0

MIVE LCCTATIONS It DEGREES

10.

65.

20. 30. 40. £€9. 60. 70. 80, 90. 100. 110, 129. 130. 140. 13157. 160.
R Ty Ry Y P Ty Py P P YR Y Ry R R T R A T2 A T T A A T Y A R S L T P e T ]
£5.2 €5.5 66.8 62.1 58.2 531.4 48.v 43.7 39.9 3.2 32.&4 28.9 25.5 22.2 18.9
£6.0 ¢4 3 ¢5.7 62.9 59.1 52.2 48.8 44.5 40.8 3I7.1 33.6 30,0 26.6 23.3 20.0
66.9 67.2 €6.5 $3.7 60.0 83.2 49.9 45.¢6 41.9 38.2 3.6 31.1 272.7 24.3 21.}
67.8 68.1 67.5 44.8 61.1 54.3 51.0 4b.7 42.9 39.2 35.8 32.0 28.5 25.2 21.9
65.9 69.2 €8.6 €5.9 62.1 55.2 51.8 47.% 43.8 0.1 36.5 33.0 29.64 26.3 23.¢
69.9 70.2 ¢9.5 66.7 62.9 54.1 52.9 48.6 44.9 41.2 37.6 3.1 30.7 27.3 24.0
70.7 71.1 70.% 67.8 64.1 57.3 564.0 49.7 45.9 42.2 38.5 34.9 31.5 28.1 %4.9
71,9 72.2 71.6 68.9 65.1 38.2 564.8 50.5 44.8 43.1 39.5 36,0 32.6 29.2 26.0
72.9 732 72.5 69.7 65.9 S9.1 55 & S1.6 47.8 44.2 40.6 37.1 33.6 30.3 27.0
73.7 74.1 73.5 70.8 7.0 60.2 57.0 52.7 48.9 45.2 41.% 37.9 3%.5 31.1 27.9
7.8 75.1 74.6 71.9 68.1 ¢1.2 57.8 51.% 43.7 45,0 42.4 38.9 35.5 32.1 28.9
75.8 76.1 75.5 72.7 68.9 62.1 58.8 354.5 50.8 47.1 43.5 40.0 3.6 33.2 30.0
76.7 77.0 76.4 73.7 69.9 63.1 59.9 55.6 51.9 48.2 44 6 4).1 37.6 34.3 31.0
77.7 78,1 77.% 74.8 71.0 64.2 60.9 55.6 82.9 49.1 45.4 41.9 12,6 35,1 31.9
78.8 79.1 78.5 75.8 72.0 65.2 1.8 57.5 53.7 S0.0 46.5 43.¢ 39.5 3».2 33.0
79.8 80.1 7.4 76.7 72.9 66.1 62.8 58.5 54.8 51.1 47.5 44.0 640.6 37.2 34.0
80.6 81.0 3.4 77.7 T4.0 7.2 63.9 59.6 55.8 52.1 48.4 44.9 4l.4 38.0 34.8
1.7 B82.1] 81.5 78.8 74.9 68.1 64.7 060.4 50.6 852 9 69.3 45.8 «2.3 38.9 35.6
82.7 83.0 82.3 7%.6 75.8 $8.9 65.6 61.3 57.4 53.6 49.9 46.3 42.&8 39.4 36.1
83.5 83.8 3.2 &€0.4 76.6 69.6 ¢6.2 61.8 87.9 E4.1 $0.3 46.7 43.2 39.7 36.5
84.2 84.5 838 80.9 77.0 70.mn 66.5 62.1 58.2 54.4 50.7 47.1 43.6 40.2 354.9
4.6 84.9 B84.1 81.3 77.3 70.4 64.9 62.5 58.7 54.9 51.2 47.6 44.1 40.&6 37.5
84.9 B85.2 £4.4 1.6 77.7 70.8 67.¢ 63.0 59.2 55.5 51.9 48.3 44.9 41.5 38.2
e5.2 £5.5 B84.8 8.0 78.2 71.3 68.0 63.7 59.9 S6.1 52.4 45.8 45.85 42.2 19.0
85.8 £6.1 85.5 82.8 78.9 72.1 68.6 64.3 6£0.7 57.2 53.8 50.5 47.3 a4.1 61.0
86.3 B4.6 A5.8 83.1 79.5 72.9 69.9 65.9 62.5 59.2 55.6 52.6 49.6 45.7 43.7
86.8 87.3 86.9 84.&v B1.0 74.7 71.5 68.0 45.2 6¢.5 60.2 57.4 54.% 51.6 48.6
83.2 £8.8 8L.2 B6.2 B83.3 77.6 75.9 72.6 69.8 66.9 65.2 61.6 57.9 54.1 50.6
90.4 91.4 92.1 9%.4 87.6 H1.7 80.4 75.8 71.0 65.6 57.0 51.8 47.1 43.0 39.3
9.0 94.9 96.2 93.3 88.7 80.0 71.0 64.4 59.2 54.7 52.1 48.3 44.6 41.0 37.6
95.7 9.6 87.1 £l.6 75.3 65.6 658 ¢61.1 56.9 52.86 48.8 644.9 4l.2 37.7 34.3

NP RO P OP MO PP RPUNCORBIOPDOPIO DD~ W

NASA LEWIS RESEARCH CENTER
HASA GASP MHOISE 1SUOULE OUTPUT
L T Ty R R T Ty T Y e Yy Y Ty Y T e Y S P T R P Ty P vy 2 ey R Py Y A P T T Y P T Y Y
HITSUBISHI MU2I/7TPE3ZL NOISE PREDICTION AT FAR3S 1000 FT LEVEL FLrCV/EW

(2 X R R I Y X Y Y R R R R R I A Y R Y R O R Rl Ry e R R L R R R Al R XY R R S A R R R T I R AR 2 A AT A RS R I RS IZ X A A2 R R A R 2] )

LA OHE -THIPD OCTAVE BAND AMD OVERALL EMGINE COMPONENT SPUMPCE MOISE LEVIL S'ACIARY

2223 R A R N R Y P Y PR R O N R R R R R A R R R T A Al A A d A S AR R 122 2 A2 2 a2 d 1T d 42 AR 1 132 A2 R a2 ntdyd)

SOLND PRESSIME LEVEL.OB

PAGE

4

SORD
FPOER
LEVEL,0B

igl.s
103.5
110.3
111.3
112.4
113.3
114.3
115.4
115.3
117.3
118.64
119.3
120.3
121.3
122.4
123.3
124.3
128.4
126.3
127.2
127.9
126.4
128.8
129.6
130.2
i31.0
132.6
135.1
139.8
1464.6
144.9

S8

[}
S%
O
Q9
$3
rm
33



922

YI48900094
DA(20-20K}
LIHEAR
A~SCALE
VIEIIrEIE4
OA{50~10K)
LINHEER
A~SCALE
I TTY Y
PERCEIVEL
MOISE LEVL
FHL
PHLTC

»un¥uGTATIC LEVELS AT AMBIENT CORRECTED TO FAA STD OAY COHNDITIONS (77 DEG ¥, 70

100.5 100.7 101.9 100,13 97.5 93.6
97.4 97.4 97.8 ©OT7.3 94.7 91.8

%6.4 96.3 96,4 96.0 93.4 89.%
%6.2 96.1 96.4 95.7 93.1 8%.4

109.2 109.1 169.4 108.8 1046.0 102.2
109.3 109.2 109.5 108.8 106.1 102.3

%5.% 92.2
95.5 92.2

88.3
88.4

85.0
85.0

71.7 68.4 64.9 é61.4
6%.9 6.6 63.3 59.%

70.3 67.9 64.5 6.1
69.7 686.6 63.2 59.8

ét.7 79,0 75.5 72.¢0
H1.7 79.1 75.6 72.1

PCT RH) FOR FLYOVER PREDICTIONS ONLY

68.7
68.9

65.6
65.8

149.1
144.0

141.3
140.4

ALIVND ¥00d 30
§1 39Vd WNIDIO
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NASA LEHIS RESEARCH CEMTER PAGE 5
NASA GASP NOISE MODULE OUTPUT
BETETAET U000 U000 000000600 U000 0006 003000 00 DS DE U000 00000000 0600000 06 06 06 0 0006 06600 30 00 0 D30 00 06 060000 000U 000 00 00 D00 0000 00 06 30 600 0106 26 36 2006 36 08 D36 06 0606 00 00 0030 I 16 06 06 36 96 06 06 e 1 3400
MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR36 1000 FT LEVEL FLYOVER
A U000 0000006000 636 OO 0 D000 D06 06 06 060006 A0 00016 D00 00 e 00 006000600 00066 000 00 D00 06 006 006 06 000 06 0606 08 363006 06 3 96 96 9636 90 3 D6 96:00 96 06 36 30 36 96 30066 7 36 2006 98 0 1 06 .08 30 20 96 063096 .90 36 ¢
NOISE SCURCE= COMB #» OISTANCE = 100.0 #*» ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPOMENT SOURCE MNOISE LEVEL SUMMARY
FETE 060600 000U 00000 O 06 3T D06 0TI 06 00 015 30600 20 00 00000 00 06 0600 B 6 30 06 96 366 3638 30 060 00 36 08 00 3100 00 34 9030 036 30 00 36 36 06 030 0606 06 3 36 0638 36 06 6 D6 0696 00 06 30 36 36 06 06 D6 03¢ 06 36 36 06 06 00 6 D606 36 00 96 90 04 0 98 0

1/3 CCTAVE SOUMD PRESSURE LEVEL,DB sono
BAND CENTER MIKE LOCATIONS IN DEGREES POWER
FREQUENCY 10. 20, 30. 40. 50. 60. 70. 80. 90. 100. 110, 120, 130. 140. 150. 160, LEVEL,DB
00909030 2 0 4 30 0E U I 300600 90000 0600 00 30 060 30030 3000096 00 96 06 06 06 0 060 390 20 36 30 0030 2030 06 36 006 08 0606 036 00 30 06 0 96 36 3606 190 26 30 06 8 90 06 36 3E 06 36 D 06 06 € 8 3606 36 26 3636 96 06 06 3-9¢ 06
20.0 23.2 ¢5.0 26.7 28.5 30.6 32.0 33.4 34.9 36.9 38.7 39.9 40.6 40.9 40.2 37.4 349.4 87.6
25.0 27.2 29.0 30.7 32.6 34.7 36.1] 37.4 38.9 40.9 42.8 44.0 44.8 45.1 44.4 41.6 38.6 91.8
31.5 31.3 33.1 34.8 36.6 38.7 40.1 41.5 43,0 45.1 47.0 48.2 49.1 49.4 48.7 45.9 42.8 96.0
40.0 35.3 37.1 38.9 40.7 42.9 44.3 45.8 47.3 49.4 51.2 52.4 53.3 653.5 82.8 50.0 46.9 100.2
50.0 39.5 41.3 43.1 45.0 47.1 48.6 50.0 51.5 53.5 55.3 56.5 57.4 57.6 56.9 54.0 50.9 104.3 o)
63.0 3.8 45.6 47.3 49.2 51.3 52.7 54.1 55.6 57.6 59.2 60.3 60.9 61.0 60.2 57.2 54%.2 108.0 Sa b
80.0 47.9 49.7 51.4 53.3 55,3 56.7 57.8 £9.0 60.9 62.5 63.5 64.2 64.3 63.5 60.5 57.4 111.3 gi
100.0 51.8 53.6 55.2 56.8 58.7 59.9 6l1.1 62.4 69.2 65.8 66.7 67.4 67.5 66.6 63.6 60.5 114.6
125.0 656.1 56.8 58.4 60.1 62.0 63.2 64.3 65.6 67.3 68.8 69.6 70.1 70.1 69.2 66.1 63.0 117.4
160.0 58.3 60.1 61.6 63.3 65.1 66.2 67.2 68.2 69.9 71.3 72.1 72.6 72.6 71.7 68.6 65.4 120.0 =
200.0 61.4 63.0 64.5 66.0 &7.7 68.8 69.7 70.7 72.3 73.7 74.5 75.0 74.9 73.9 70.7 67.5 122.4
250.0 63.9 65.5 67.0 68.5 70.2 71.2 72.1 73.@ 74.6 75.8 7.3 76.4 ?76.2 75.1 71.9 68.6 124.2 €g ;:
315.0 66.3 67.9 69.4 70.9 72.5 73.3 73.9 74.% 75.8 76.9 ?77.3 77.8 77.4 76.1 72.8 69.4 125.6 > 0
400.0 68.3 69.9 71.2 72.3 73,7 74.4 74.9 75.8 76.8 77.5 77.5 76.9 76.2 74.7 V1.2 67.8 125.9 ~m
500.0 69.4 71.0 72.2 73.7 74.9 75.2 75.2 74.8 75.4 75.9 ?7?5.8 75.% 74.86 73.3 ¢9.8 66,3 125.1 E!
630.0 70.2 71.5 72.4 72.8 73.6 73.6 73.4 73.4 74.0 74.4 74.2 74.0 73.2 71.6 68.0 64.4 123.7 Zﬁ
800.0 68.5 69.8 70.6 71.3 72.1 72.1 71.9 71.8 72.3 72.5 72.2 71.4 70.5 68.8 65.2 61.6 121.8
1000.0 67.0 68.2 69.1 69.8 70.4 70.2 69.8 69.3 69.5 69.6 69.2 68.7 67.8 66.0 62.4 58.8 119.5
1°'50.0 65.1 66.3 67.0 67.3 67 7 67.4 66.9 66.5 66,7 66.8 66.4 65.8 64.8 63.0 59.3 55.6 116.8
1600.0 62.2 63.4 64.0 64.5 64.9 64.6 64.0 63.5 63.7 63.6 63.0 62.1 60.% 59.1 55.3 51.6 113.7
2000.0 59.4 60.5 61.1 61.5 61.9 61.4 60.6 59.8 59.7 59.6 59.0 58.2 57,1 55.3 51.5 47.9 110.3
2500.0 56.2 57.2 57.7 57.8 58.0 57.3 56.6 55.9 55.9 55.8 55,3 £4.6 53.6 51.8 48.0 44.4 106.6
3150.0 52.1 53.1 53.6 53.8 54.1 53.f b52.8 52.3 5Z2.4 52.3 51.7 51.0 S50.0 48.1 44.4 40.7 103.0
4000.0 48.2 49.2 49.8 50.1 50.4 49.9 49.2 48.6 48.6 48.5 47.8 46.9 45.8 43.9 0.1 36.4 99.5
5000.0 44.7 45.7 646.3 46.6 46.8 46.2 45.4 44.6 44.5 44.3 43.5 42.7 41.5 39.6 35.7 32.0 95.7
6300.0 40.7 41.7 42.2 42.3 42.4 4l.7 40.9 40.1 39.9 39.7 38.9 38.1 36.8 34.9 31.0 27.3 91.7
8000.0 3.0 37.0 37.5 37.6 37,7 37.0 36.1 35.2 35,0 34.7 33.9 32.8 31.5 29.5 25.6 21.8 87.4
10000.0 31.0 32.0 32.4 32.5 32.5 31.7 30.7 29.7 29.4 29.0 28.1 27.1 25.8 23.8 19.9 16.1 82.9
12500.0 25.4 26.3 26.7 26.6 26.5 25.6 24.6 23.7 @23.3 22.8 21,9 20.7 19.3 17.2 13.3 9.5 78.0
16000.0 18.7 19.6 19.9 20.0 19.9 19.0 17.8 16.6 1.2 15.6 14.6 13.5 12.0 9.9 6.0 2.1 73.0
20000.0 11.3 12.2 12.6 2.2 12.0 11.0 9.8 8.6 8.1 7. 6.5 54 40 1.9 0.0 0.0 67.7
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tetibteeee
OAL20-20K)
LINEAR
A-SCALE
CrePIOLIIS
DA(50-10K)
LINEAR
A-SCALE
XX Y 2R
PERCEIVED
NOISE LEVL
PHL

PNLTC

#uuuuSTATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY COHDITIONS (77 DEG F, 70

84.1
84.4

78.7 79.8 80.8
76.5 77.5 78.3

78.7 79.8 80.8
76.5 77.5 78.3

85.4 86.4 87.4
85.7 86.6 87.6

81.9 82.3

79.1 79.2

81.9 82.3
79.1 79.2

88.9 88.6
A8.7 88.9

88.6
88.8

82.9
79.2

88.9
89.0

83.9
79.8

83.9
79.8

8¢.8
89.9

90.4
90.5

85.0 85.0
80.3 80.0

85.0 84.9
80.3 80.0

90.4 90.0
90.5 90.2

PCT RH} FOR FLYOVER PREDICTIONS ONLY

84.5 83.2 79.9
79.3 77.8 74.3

84.5 83.2 79.9
79.3 77.8 74.3

89.4 87.9 84.4
89.5 88.0 &4.5

76.5
70.8

76.5
70.8

80.8
81.0

133.6
129.5

133.6
129.5

qvn0d ¥ood 30
gl 39vd TYNIORO

All
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01SE SCUPCE: JEY

1/3 OCTAVE
eAND CENTER
FREGUENC ¢
BusreBS NS
20.0
25.0
31.5
%0.0
500
63.0
€0.0

16000.0
20000.0

DISTANCE

100.90

L 2 )

MI¥E LOCATICHS IN DEGREES

10.

L Ty Ry Yy e T T T Py R A Y P Y R R AT 2 Y P T T R Y )
37.
40.
42.
44,
46,

5.

NP HWERP P ORNNRNNHINMEANE S NENOOCOO > B w

20.

L
38.
0.
3.
45.

PO MM UYUPOLNE R HO® OO RS

3n.

36.5
38.7
40.9
43.3
45.2
4.8
42.0
49.0
49.8
50.6
51.1
1.4
51.5
S5l.4
51.3
50.9
50.3
49.6
48.9
8.0
47.0
45.9
44 .8
43.7
42.5
41.3
40.2
39.0
37.8
36.6
35.4

“0.

3.8
38.9
4l1.1
“3.4
%5.3
46.9
48.1
4%.0
49.9
50.6
51.0
51.3
51.%
51.4
51.2
50.8
50.2
49.5
%8.8
%7.8
%6.8
“5.8
6.7
43.5
42.3
41.1
40.0
38.8
37.7
36.4
35.2

50.

37.0
32.1
4l.%
“3.7
45.5
47.0
45.2
4%.1
49.9
50.6
51.0
51.3
1.4
51.3
51.1
50.7
50.0
49.6

HASA LEHIS RESEARCH CEMTEP
MASA GASP MOISE MOTULE OUTFUT
L e e Ty A e T L T T T T IR T Y Py T T Y Y P T Y]
MITSUBISHI MU2J/TPER3]L MOISE PREODICTION AT FAR36 1000 FT LEVEL SLYOVER

A X2 X2 22 Ed Xl Rl A2 I 2 a2 2 R I R 2 R 22 24 21 222 X 2 1 X R 242 2 X 22 X222 22 R 22 ad IR il 21 2 R ATl AN 2 X2 2 2 2 a2 22 R a2 R 22 222 S LR 221 22 a2 RRd 2]

OHE -THIPD UCTAVE RAYD AMOD OVERALL ENGINE CCMPOLENT SCURCE MOISE LEVEL SUSMAPY

ANl 2 E XS R FE R Y 222 22 A R S R R R R R N X 2 R 2 X 2 2 X R A R N RS X A2 R A X AR A R A A f R A E R L R R R Y N X2 2 R R A X R R 220 P R 2 R L2 2 S RS RN 22 N 2 Y yy )

SGMD PRESSURE LEVEL,DB

60.

37.3
39.4
4l1.7
43.9
45.7
47.1
48.3
49.2
50.0
50.7
51.1
51.3
51.4
51.3
51.1
50.6
49.9
49.2
48.5
47.5
46.%
45.64
4%.3
43.1
41.9
40.8
33.6
38.4
37.3
3.0
34.8

70.

37.6
33.7
42.0
44.2
45.9
67.3
98.4
49.3
50.1
50.7
51.1
51.3
51.4
51.3
51.0
50.5
49.8
49.1
%8.3
67.3
46.3
45.2
4%.1
42.9
41.7
40.6
39.49
38.2
37.1
35.8
34.6

80

47

48.
49,
50.
S0.
51.

DR WO

51.4
51.4
51.3
50.9
50.64
49.7
49.0

90.

38.3
40.4
“2.7

100.

iz.6
40.8
3.1
45.2
46,7
47.9
48.9
43.8
50.5
51.0
51.3
51.5%
51.4
51.3
50.9
50.3
49.6
48.9
48.0
47.90
“5.9
44.8
3.7
42.5
41.3
40.2
39.0
37.8
36.7
35.4
34.2

110.

39.0
41.1
43 .4
45.4
46.9
48.1
43.1
50.0
50.6
51.1
51.4
51.6
51.5
51.3
50.9
50.2%
49.6
48.9
48.90
46.9
45.8
44 .8
43.7
42.4
41.3
40.1
38.9
37.7
36.6
35.3
34.1

120.

39.3
41.5
43.8
45.8
47.3
“8.6
49.8
50.7
51.4
51.7
51.8
51.8
51.5
51.2
80.6
49.8
49.0
48.2
47.2
46.1
45.0
43.9
42.7
41.5
40.4
39.2
38.0
36.8
35.6
34.3
33.2

130.

40.6
43.0
45.3
47.3

39.6

SERuERYY

oo .

owwnvwOonNnS

140,

44.6
47.5
49.6
51.1
52.5
53.8
54.2
54.0
53.7
52.7
51.5
50.2
48.8
47.4
%6 .1
44.7
43.3
42.0
40.7
39.2
37.9
36.6
35.2
33.8
32.5
31.1
29.7
258.4
27.1
25.6
264.3

PAGE

150.

48.3
50.6
52.1
53.2
53.9
56.7
54.8
564.3
53.5%
52.1
50.6
49.0
47.4
45.7
46.1
42.5%
40.8
39.2
37.6
35.9
34.3
32.7
31.1
29.4
27.8
26.2
24.5
22.9
21.3
19.6
16.0

6

160.

47.5
49.2
50.9
52.8
54.0
54.8
54.7
53.6
52.0
50.0
%8.3
6.5
44.7
“2.8
%1.1
39.3
37.4
35.6
-3.9
31.9
30.2
28.4
26.6
24.7
23.0
21.2
19.3
17.5
15.8
13.8
12.1

sourm
FOUER
LEVEL,0B

91.8

93.8

95.8

97.5

99.0

100.1

100.9 91\%
101.3 o
101.6 %E
101.7 >
101.7 2 r
101.7

101.5 %g
101.3 > O
100.9 —m
100.3 A -
99.6 ‘20:
98.9

98.1

.

S282822882
VTR OENNMN RN~

0 O
0 =
LN -



0e?

X Y X XX
OA{20-20K)
LINEAR
A-SCALE
sre0800000
OA(50-10K)
LINEAR
A-SCALE
440000000
PERCEIVED
NOISE LEVL
PHL
PHLTC

#¥sun3TATIC LEVELS AT \MBIEN™ COPRECTED TO FAA STD DAY COMDITIONS (77 DEG F, 70

62.7

59.5

62.6
59.4

7.7
71.8

62.7
59.4

62.5
59.4

71.7
717

62.6
59.3

62.5
59.3

71.6
71.6

62.6
59.2

62.%
$9.1

71.49
71.5

62.% 62.5
57.0 53.9

62.4 62.3
59.0 58.9

71.3 71.1
71.3 71.2

62.5
58.8

62.3
58.7

71.0
71.0

62.5 62.5
58.7 58.6

58.7 58.6

70.9 70.8
7.9 70.9

58.6

62.4

70.8
70.8

62.7 62.7
58.5 658.0

62.5 62.%

70.8 70.2
70.8 70.2

PCT RH) FOR

62.8 63.4 63.8 63.0
56.0 53.1 51.1 48.2

62.5 62.7 62.7 61 8
56.0 53.1 51.0 8.2

68.1 65.2 63.1 60.1
68.1 65.3 63.1 60.1

FLYOVER PREDICTIONS ONLY

113.4
106.8

i13.0
108.6

ALIVND ¥00d 40
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HASA LEWIS RESEARCH CENTER PAGE 7
NASA GASP NOISE MODULE OUTPUT
FEIETE00 2000362 U063 30300 NI U 006 Do 0 DD U D05 U066 I0 1660 D606 6060369030 630 DO U260 DD 06306 06 063508 36 30 00 0 30 D606 6 360303096 0030 00 00 0636 36 90 D606 000 0 U000 006 0N DR T
MITSUBISHI tR)2J/TPE331 HOISE PREDICTIOM AT FAR3I6 1000 FT LEVEL FLYOVER

Fe ot AN T 3000 I AU BB DO 3 A I F U U J S I 2 U0 I35 066655 D U2 De 6 36 I DI 36 I 3606 36 0636 36U o DI 206 U036 O I8 36 36 6T I U I I 0609636 6 96 30 36 96 3 96 35 36 00 06 30 36 ¥ 35 of 96 36 98 96

NOISE SOURCE= ATUR #» DISTANCE = 100.0 ##  ONE-THIRD OCTAVE BAND AND OVERALL ENGINE COMPOMENT SOURCE NOISE LEVEL SUMIARY
TR AN T2 5N O I BT I I UETE I I 06 D MU0 2000006 06060636 306 06 6 96 06 36 06 100 0636 06 6 .06 36 36 696 36.06 3636 6 006 06 16 -6.06-96.36 06 360 30 06-06 00 06360606 34 066 6 96 0606 6 36 30 9606 3600 3606 96 06 6 30 06 00 0630 0636 0 6 00 06 W 36 30 96 00 038

1/3 OCTAVE SOUND PRESSURE LEVEL,DB souto
BAND CEMTER MIKE LOCAYICHS IN DEGREES POLER
FREGQUEHCY 1¢. 20. 30. 40. 50. 60. 70. 80. 90. 100. 110. 120. 130. 140. 150. 160. LEVEL.,DB
HRWWENNHE NI 00N M 60006 D030 06062303 06 3626 36 36 2630 06 DK 6060900 20 33036 36 36 3 D6 D6 D6 363 6 396 6 36 36 36 3096 36 26 30 34 20 36 36 3636 366 336 36 36 00 2 36 06 04
20.0 32.6 33.3 33.8 34.2 34.5 34.7 34.8 35.0 35.2 38.9 40.7 39.5 35.6 30.7 26.3 24.1 86.7
25.0 33.6 34.3 34.8 35.2 35.94 35.0 35.8 36.0 36.2 39.9 41.7 40.5 36.6 31.7 27.3 25,1 87.7
31.5 34.6 35.3 35.8 36.1 36.9 36.6 36.8 37.0 37.2 40.9 42.7 4l1.5 37.6 32.7 28.4 26.1 88.7
40.0 35.5 36.2 36.8 37.1 37.4 37.6 37.8 38.0 38.2 42.0 43.8 42.5 38.6 33,7 29.4 27.1 89.7
50.¢ 3.5 37.2 37.8 38.2 38.4 38.6 38.8 39.0 39.2 42.9 44.7 43.5 39.6 34,7 30.4 28,1 90.7
63.0 37.6 38.3 38.8 39.1 39.4 39.6 39.8 40.0 40.2 43.9 45.8 44.6 40.7 35.7 31.4 29.1 91.7
80.0 38.5 39.2 39.8 40.1 40.4 40.6 40.8 4)1.0 41.2 45.0 46.8 45.6 4l.6 36.7 32.4 30.1 92.7
100.0 39.5 40.2 40.8 41.2 41.5 41.7 41.8 42.0 42.2 45.9 47.7 46.5 642.6 37.7 33.3 131.1 93.7 (o N o]
125.0 40.6 41.3 41.8 42.2 42.4 42.6 42.8 43.0 43.2 46.9 48.8 47.6 43.7 38.8 34.4 32.2 94.7 Al ]
160.0 41.5 42 2 42.8 43.1 43.4 43.6 43.8 44.0 44.3 4B 0 49.8 48.6 44.7 33.7 35.4 33.1 95.8 g L)
200.0 92.5 43.2 43.8 64.2 44.5 44.7 44.9 45.0 45.2 49.0 50.8 49.6 45.6 40.7 36.4 34.1 96.8 Q Ei
250.0 43.6 44.3 44.8 45.2 45.5 45.7 45.8 46.0 46.2 50.0 51.8 50.6 46.7 41.7 37.4 35.2 97.8 O P>
315.0 G46.6 45.3 65.8 46.2 46.4 4b6.6 46.8 47.0 47.2 S51.0 52.8 51.6 47.7 42.8 38.4 36.2 98.8 x r
400.0 45.5 46.2 46.8 47.2 47.4 47.7 47.9 48.1 48.3 52.0 53.8 52.6 48.7 43.8 39.4 37.2 99.8 O
500.0 46.6 47.3 47.8 48.2 48.5 48.7 48.9 49.1 49.3 53.0 54.8 53.6 49.7 44.8 40.5 38.2 100.9 cC P
630.0 47.6 48.3 48.8 49.2 49.5 49.7 49.9 S50.1 50.3 S54.1 55.9 54.8 50.8 45.9 41.5 39.2 101.9 >
800.0 48.6 49.3 49.8 50.2 50.5 50.7 50.9 51.2 51.4 55.0 50.8 55.3 51.4 46.4 42.0 39.8 102.8 oy ™
1000.0 49.6 50.3 50.9 51.3 51.6 51.7 51.8 51.7 51.9 55.6 57.4 56.2 52.3 47.4 43.0 40.8 103.6 :2 -
1250.0 50.6 51.2 51.7 51.9 52.1 52.2 52.4 52.6 52.8 56.6 58.4 57.7” 53.3 48.4 464.1 641.8 104.6 R
1600.0 51.1 5.8 52.3 52.7 53.0 S53.z 53.4 53.6 53.9 57.6 59.4 58.2 54.3 49.4 45.1 42.8 105.6
2000.0 52.1 52.8 53.3 53.7 54.0 54.3 54.5 54.6 54.9 658.6 60.5 59.3 55.4 L0.5 46.2 43.9 106.7
2500.0 53.1 53.8 54.3 54.7 55.0 55.2 55.4 55.6 55.9 59.7 61.5 6.3 B6.5 51.7 47.4 45.2 107.8
3150.0 54.0 564.7 55.2 55.6 56.0 56.2 56.5 54.7 57.0 61.0 63.0 €2.1 58.5 53.7 49.5 7.4 109.4
4000.0 54.9 55.6 56.2 56.6 57.0 57.4 57.9 58.4 59.0 63.1 68.2 4.2 60.6 55.9 51.8 49.7 111.5
5000.0 $6.2 57.0 57.7 58.4 59.0 59.5 60.1 60.6 61.2 65.5 67.8 47.2 63.6 58.9 54.8 52.7 114.2
6300.0 58.1 58.9 59.7 60.3 61.0 61.7 62.4 63.4 64.1 68.2 70.3 69.3 65.7 61.0 56.8 54.7 117.0
8000.0 60.1 51.0 61.9 62 9 63.6 64.2 64.8 65.3 65.9 70.0 72.3 71.4 67.8 63.2 59.1 57.0 119.6
10000.0 62.3 63.2 63.9 64.5 65.1 65.8 66.4 67.1 67.8 72.1 74.3 73.4 69.9 65.4 61.3 59.3 122.4
12500.0 63.5 664.9 65.2 66.0 66.7 67.4 68.1 68.8 69.v 74.0 76.5 5.8 72.4 68.0 64.1 62.1 125.7
16000.0 66.6 65.5 66.3 67.1 67.9 68.8 69.7 70.6 71.7 76.4 79.1 768 75.4 71.0 67.1 65.1 i30.0
20000.0 65.1 66.0 66.8 68.2 69.2 70.1 71.% 72.8 74.1 78.8 8l1.7 8&l.c 77.8 73.3 69.3 67.3 134.9
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R XX TYR RS
OA(20-20K)
LINEAR
A-SCALE
FEEI0044
OA(50-10K)
LINEAR
A-SCALE
4440000440
PERCEIVED
NOISE LEVL
PNL
PNLTC

#nnnnSTATIC LEVELS AT AMBIENT CORRECTED TO FAA STD DAY CONUITIONS (77 DEG F, 70

79.1
79.2

72.2
68.9

68.1
67.4

79.9
80.0

80.6
80.6

73.9
70.3

69
68.7

w

8l.1
81.2

74.7
71.0

81.7
81.7

75.4
71.6

70.6

az.2
82.2

82.7
82.8

73.0

¥1.7
70.9

83.3
83.4

78.2
3.7

83.9
83.9

87.9
88.0

85.4
80.4

90.0
90.1

PCT RH) FOR

89.0
89.1

85.3
85.4

FLYOVER PRECICTIONS ONLY

80.6
80.7

76.%
76.5

74.3
74.4

136.9
130.1

125.9
124.8

Twnd ¥00d 30
o
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NASA LEWIS RESEAPCH CENTER PAGE 8
HASA GASP NOISE MOOULE OUTPUT
A 060605 063040006 00000 06 000606 0636 36 06 0 06 0006 0006 0606 o 990 3620600 ENEIE I D006 96 0 96360630 06 3696 0T 0 06 063006 360 606 30 DI 6 36 36 06 06 36 6 3 06 06 26 36 36306 06 2616003 36 3 JE I MMM IIE MM MINFW MU N HFUR R a VU s U S 0

MLTSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR36 1000 FT LEVEL FLYOVER
F L Ty oy oy e e T e o T Yy T e et g gttt i g1zt Il et sl

NOISE SOURCE= PROP %% DISTANCE = 102.0 #x  OHE-THIRD OCTAVE BAND AND OVEPALL EMGINE COMPOMENT SOURCE NOISE LEVEL SUMMARY

FEI 20002036 0 00 06 36 T35 € 06 24 R 3 0 26 3030 36 36 36 B 06 30 38 36 05 36 36 4 90 906 6 D6 0636 2T 6 36 3 I 26 36 2 05 346 36 0036 VeV B4 06 20 30 6 30 U0 Ve S T30 3 6 D6 062360606 U636 96 36 06 36 06 08 036 3636 06 206 36 36 0 2606 0 E NI MBI HMIIEHNN K FF N N HREARNS

1/3 OCTAVE SOUND PRESSURE LEVEL,DB scutn
BAND CENTER  MIKE LOZATIONS IN DEGREES POUER
FREGQUENCY 10. 0. 30. 40. 50. 60. 70. 80. 90, 100. 110. 120. 130. 140. 150. 160, LEVEL,DB
I3 2223222 ) 36963 B A e 06T 362 T T 6 06 36 36 36 36 B3 DU 3 3 36 36 36 36 36 36 36 36 36 3 336 I 06 36 35 36 0 6 3 36 DA 3 V696 0 36 606 3 06 A 2 IE I 96 3536 36 36 36 36 96 3 3 36 30 26 36 26 36 30 N6 I 3¢ 3 36 I 3 3 3¢ 33 3 - 3¢ 3
20.0 21.8 21.7 21.5 21.2 20.7 19.8 18.5 17.1 16.8 18.7 21.6 24.3 26.5 28.2 29.4 30.3  74.3
25.0 23.8 23.7 23.5 23.2 22.7 21.8 20.5 19.1 18.8 20.7 23.6 26.3 28.5 30.2 31.4 32.3 76.3
31.5 25.8 25.7 25.5 25.2 24.7 21.8 22.5 2.1 20.8 2¢.7 25.6 28.3 30.5 32.2 33.4 34.3 78.3
40.0 27.8 27.7 27.5 27.2 26.7 25.8 24.5 23.1 22.8 2.7 27.6 30.2 32.6 34.1 35.4 36,3  80.3
50.0 29.8 29.7 29.5 20.2 28.7 27.8 26.5 25.1 24.7 26.6 29.6 32.3 4.6 36,2 37.4 38,3  82.3
63.0 31.8 31.7 3.5 31.2 30.6 29.5 28.5 27.1 26.8 28.7 31.6 18.0 28.8 3B.4 450 48.7  88.2 Ca
80.0 33.7 33.7 3.5 33.2 32.7 31.8 30.5 12.3 28.7 47.2 63.8 93.3 92.0 91.1 85.5 83.3 136.1 L}
100.0 35.8 35.7 35.5 17.3 30.0 46.3 63.7 96.4 99.3 96.1 92.8 57.1 48.1 41.8 3B.2 37.2 162.6 2
125.0 49.6 58.2 68.5 99.2 9%.1 101.0 96.7 51.1 32.7 19.5 19.7 2B.6 36.9 44.3 49.2 S1.7 1442 £
160.0 99.3 98.5 97.3 59.6 3.3 25.7 17.1 22.2 34,7 49.8 63.2 86.7 85.3 83.7 78.9 75.8 137.8 :
200.0 31.¢ 25.2 233 27.9 37.0 %9.7 ©3.4 89.9 91.8 89.3 B86.2 56.3 49.9 47.7 49.6 51.3 135.6 3R
250.0 52.4 59.7 68.0 92.7 92.6 93.6 89.9 51.0 38.5 48.3 60.1 82.6 82.4 60.6 77.2 3.6 137.6 O
315.0 83.1 91.9 9n.7 58.8 46.4 4B8.7 60.4 85.3 88.6 89.0 88.5 8¢.3 8l.6 78.3 74.3 70.2 136.1 o3
400.0 5l1.4 S57.7 64.6 88.8 90.9 91.7 91.7 87.4 86.3 A5.2 83.9 82.4 79.8 76.5 72.6 68.6 137.%6 s 2
$00.9 8l.6 92.2 93.3 90.6 6&9.6 88.2 87.1 85.5 84.5 3.6 82,3 80.6 78.1 75.1 7l.4 67.6 137.2 f~ ﬁ;
630.0 77.9 88.1 88.7 88.7 87.6 86.5 85.5 83.8 83.1 82.6 81.9 8l.6 79.¢ 76.4 72.6 68.7 135.1 —
'00.0 76.3 86.5 87.1 86.9 86.3 85.3 85.0 84.9 84.4 B83.6 82.4 80.2 7.6 74.5 70.8 67.0 134.4 :! a3
1000.0 75.2 85.7 86.T 7.9 87.5 B86.5 85.5 83.3 82.4 81.7 &0.7 79.8 77.5 74.64 70.7 67.0 134.3
1250.0 76.3 86.5 87.1 86.5 85.7 84.5 83.86 83,1 82.3 81.5 80.2 78.3 75.7 7¢.6 69.9 65.5 133.4
1600.0 76.4 86.6 €5.5 86.1 85.5 84.3 83.3 81.4 ¢0.7 79,7 78.6 78.7 75.7 7z.2 68.1 6%4.6 132.6
2000.0 74.2 84.3 85.0 84.5 83.7 82.5 81.7 81.9 &0 77.1 72.7 61.3 58.3 57.0 57.1 57.6 131.1
2500.0 72.€ 82.6 83.3 65.0 83.4 80.7 75.9 58.5 49 ' 45.6 47.1 54.2 55.6 56.6 57.3 57.8 128.6
3150.0 71.0 79.4 77.6 66.1 59.2 52,0 47.4 0.9 49.+ 50.2 52.0 53.7 55.0 55.9 56.5 56.9 118.6
4000.0 59.7 66.8 55.3 58.9 57.5 55.5 53,1 50.5 48.9 49.5 51.2 52.8 S5¢.0 54.8 55.4 65.8 105.8
5000.0 61.2 60.7 60.0 58.8 57.3 55.2 52.7 49.9 48.2 43.7 50.3 51.7 $2.8 53.6 54.1 54.5 1056.3
$300.0 60.8 &£0.4 59.5 58.3 56.6 S54.4 5i1.7 48.8 46.9 47,3 48,8 50.2 51.2 51.9 52.4 52.7 105.8
8000.0 60.1 59.5 58.6 57.3 55.5 53.2 50.4¢ 47.3 45.3 45.6 46.9 48.2 49.1 49.8 S0.2 50.5 105.2
10000.0 58.8 58.2 57.2 55.8 53.8 5l.0 48.4 45.2 43.1 43.3 G4.6 45.8B 46.7 47.3 47.7 47.9 104 4
12500.0 56.9 56 2 53.1 53.6 51.6 9.0 45.9 42.6 40.6 40.5 4l.7 42.8 43.7 44.3 649.7 44.9 103.3
16000.0 S4.1 53.6 52.3 50.6 8.5 45.8 42.6 39.2 36.9 36.9 38.1 39.2 40.1 40.6 41.0 41.3 102.1
2000e.0 £0.6 49.7 3.5 66.7 44.4 41.7 38.%4 34.9 32.6 32.6 33.7 34.9 35.7 36.2 36.6 36.9 100.7



vee

$20000000

OA120-20K)
LINEAR 92.3 101.1 100.8 301.9 101.
A-SCALE 86.4 9.2 9.8 9.6 9%6.
XXX LS
OA150-10K)
LINEAR 92.3 101.1 100.8 101.9 101.
A-SCALE 86.4 96.2 9.8 9.4 9.
sr0000000e
PERCEIVED
NOISE LEVL
FHL 97.3 105.¢ 105.8 106.4 105.
PHLTC 103.0 112.0 111.3 109.8 108.

#awnuSTATIC LEVEI@ 4T AMBIENT CORRECTED TO FAA

7 102.8 99,7 99.0 101.0 98.5 96.1 95.9 94
1 95.4 94.2 92.6 9..2 91.2 B89.9 88.3 &e.

7 102.8 99.7 99.0 101.0 98.5 96.1 95.9 94.3
1 95.4 94.2 92.6 92.2 91.2 89.9 83.3

4 105.6 103.4 )01.7 102.6 100.6 99.2 97.7 96.0
7 108.9 106.7 105.1 105.9 103.9 102.6 101.0 99.3

STD DAY CONDITIONS (77 DEG F, 7U PCT RH! FOR FLYU'ER PREDICTIONS ONLY

83.1

92.8

9.4
97.7

87.8
79.3

87.8
79.3

90.4
93.8

18
Y

=3
0 -

88.6
9.3

149.7
143.5

149.7
143.5

$1 39Vd TYNIOWO
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1/3 OCTAVE
BAND CENTER
FREQUENCY
I ITYYS

20.0
25.0
s51.5
40.0
50.0
63.0
80.9
100.0
125.0
160.0
200.0
?58.0
115.0
4%00.0
500.0
630.6
800.0
10%0.0
i£59.0
1600.0
2n00.0
2500.0
3150.0
4000.0
5cov.0
6300.0
8000.0
10600.0
12500.0
16000.0
20000.0

DISTANCE

100.9

MIKE LOCATIONS IM DEGREES

10. 20, 30. 40. S0. 0. 70. 80. 90. 100. 110. 120. 130. 140. 150. 160,
LR RIS YRR ISR 2 RS IR R RS N2 SRR RS R XA SRR RS AS RS SRRATRRSR SRR RIS} ]
65.3 65.2 65.5 64.8 62.1 58.3 51.7 48.8 45.8 45.1 45.3 44.9 44.6 46.2 4B8.7 47.8
66.1 66.0 ¢6.3 65.7 62.9 59.2 52.7 49.9 47.85 47.2 47.6 7.7 47.7 49.4 1.2 49.7
67.0 66.9 67.2 66.5 63.8 60.1 83,8 51.5 49.7 49.9 50.6 50,9 S1.1 52.3 53.1 51.7
67.9 67.8 68.1 67.6 64.9 61.3 55,3 53,3 2.3 53,0 53.8 8¢.3 54.6 55.2 54.9 53,9
69.0 68.9 69.2 68.7 66.0 62.4 56.8 55.3 55,2 56.4 57.3 58,0 58.3 58.3 57.0 55.8
70.0 69.9 70.2 49.5 (6.9 63.5 53.6 55.0 58.8 59.8 60,7 61.2 61.4 61.1 59.3 58.0
70.9 70.8 71.2 70.6 6B8.1 64.7 40.9 60.6 61.5 63.0 66.8 93.3 92.0 91.1 85.5 83.3
72.0 71.9 72.3 71.8 69.3 66.4 66.4 96.4 99.3 96.1 92.8 67.9 67.7 66.9 64.) 61.3
73.1 73.1 74.6 99.2 99.1 101.0 96.7 66.3 67.5 68.9 9.7 70.2 70.2 9.3 66.5 63.6
9¢.4 98.5 97.3 74.1 71.9 69.7 68.1 68.6 70.0 ;1.4 72.7 86.9 8%.5 63.9 79.3 74.2
75.1 75.1 75.5 75.2 73.3 71.8 71.1 89.9 91.9 89.4 86.5 5.1 75.0 73.9 70.8 £7.4
76.2 76.3 77.2 92.8 92.7 93.6 90.0 73.3 74.6 75.8 76.4 835 83.3 81,7 78.3 74.8
86.1 92.0 90.9 77.6 76.2 75.0 74.5 86.6 88.8 89.2 88.A 85.2 83.0 80.4 76.6 72.8
78.3 78.4 79.0 89.2 1.0 91.8 91.8 87.7 86.8 AB5.9 84.8 83,5 81.4 78,8 75.0 71.2
83.6 92.4 93.5 91.0 90.0 83.5 87.4 8%5.9 85.1 84.3 83.2 81.8 79.8 77.3 73.7 70.0
82.3 88.8 .9.4 89.3 88.3 86.9 85.8 84.2 83.6 83.2 82.6 82.3 80.3 77.6 73.9 70.1
82.2 87 4 88.1 87.9 87.0 85.8 065.3 85.1 84.6 83,9 82.8 80.7 78.4 75.6 71.8 68.1
82.8 87.2 88.0 88.8 688.1 86.9 85.7 83.6 82.7 81.9 81.0 80.2 77.9 75.0 71.3 &7.6
83.7 88.1 88.6 87.9 86.7 85.1 89.0 83.2 82.8 &1.6 80.4 78.6 76.1 73.1 69.5 65.9
84.1 87.1 87.7 87.9 86.7 85.0 83 6 81.6 &0.7 /9.8 78.8 78.9 75.9 72.4 68.3 64.8
84.8 87.3 87.8 87.2 85.6 83.4 &2.1 82.0 80.2 7.3 /3.2 64.8 62.0 59.9 88.5 58.3
e5.0 86.7 87.2 87.6 £5.5 82.4 77.0 68.% 64.3 ¢3.2 63,3 62.8 60.4 B58.9 58,3 88.2
85.2 86.0 85.9 &4.5 81.7 77.8 71.0 6A.0 64.4 ¢3.8 64.3 63.4 60.8 58.6 57.6 57.5
85.4 85.2 85.5 84.8 82,1 78.2 71.6 6B8.6 65.2 ¢5.0 65.9 44.8 61,8 58.8 B7.2 %56.8
85.9 85.8 86.1 85.5 82.8 79.0 72.4 69.3 66.0 66.8 68.2 67.85 64,2 60.3 87,7 86.8
86.4 86.3 86.6 85.8 83.2 79.6 73.3 70.8 68.1 69.3 70.7 69.5 66.0 61.8 58.4 57.0
86.8 86.8 87.3 86.9 84.5 81.1 7%.1 72.8 70.1 71.3 72.7 71.8 68.3 65.9 60.2 58.4
88.1 88.2 88.8 88.2 86.2 83.4 78.0 76.4 73.9 74.1 75.0 74.1 70.5 66.1 62.2 60.1
90.1 90.5 91.5 92.1 90.6¢ (7.6 81.9 80.7 76.7 7.8 7+.8 75.8 /? € 68.1 64.2 62.2
93.8 94.0 94.9 96.2 93.3 38,7 £0.4 73.8 72.4 7.4 79.1 78.8 75.5 71.0 67.1 #8.1
95.5 78,7 96.6 87.1 82,1 7¢.4 72.¢ 73.6 74.3 78.9 81.7 81,2 77.8 73.3 69.3 67.3

HASA LEHIS RESFEARCH CENTER
HASA GASP HOISE MODULE OUTPUT
L A L R L R L et T T L T e R Y e T R R R T P T T R ey TR TR Y ARy Y Y ey
MITSUBISHI MU2J/TPE33) MHOISE PREDICTION AT FAR3G 1000 FT LEVEL FLYOVER
LR AR A L L L R L R L L s  E I T R R T RS Y R T Ay R Y Y I P YRR Y Y YR Y Y
HOISE SOULPCE= TOTL ww
L L Y T Y Ry Ry R T Yy Yy Y T Y R Y R PR ANy Y Y]

OME-THIRD OCTAVE BAND AHD OVFRALL ENGINE COHPOMEN'

S0UND PRE3SURE LEVEL,DB

PAGE

9

SOURCE NOISE LEVEL SUMMARY

SO
POWFR
LEViL,DB

108.8
109.7
110.7
111.8
113.2
114.6
136.2
142.6
144.2
137.9
135.9
137.9
136.6
138.0
137.6
138.7
135.0
135.0
134.3
133.7
13z.8
131.5
129.3
129.%
130.3
131.2
132.8
135.3
139.9
146.7
145.3

il
|

3

#
%
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404400009
QA(28-~20K)
LINEAR 103.2 103.9 30%.1 104.1 103.1 103.3 100.0 99.3 101.1 98.8 96.8 96.8 94.9 93.4 28.54 88,9 152.6
A~3CALE 7.7 99.9 100.4 100.0 90,5 94.9 94.8 93.1 92.7 91.5 90.4 B9.4 87.2 84.5 60.7 V1.6 146.%
shosresite
OAI50-20K)
LIHEAR 97.86 102.4 102.2 102.9 102.% X03.0 99.9 99.2 101.1 98.7 96.8 9¢.L 94.8 93.3 £8.5 £5.7 150.¢
A-SCALE 96.6 99.2 9%.4 99.3 97.9 96.5 94.6 93.0 526 91.7 90.6 B9.7 A .0 863 &0.b 77.2 145.9
IR YY:
PERCFIVED
NOISE LEVL
PHL 119.G 111.8 112.1 112.2 110.% 109.2 186.0 10%.9 104.9 103.3 102.% 100.7 98.7 96.7 9¢.5 89,8
MmiTC 112.7 118,72 115.4 115.6 113.9 112.% 209.4 107.8 196.2 106.6 105.0 102.7 200.5 98.4 %4.0 91.3

ALWND ¥00d J0
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285  4721.4  1000.0 4825.3 11.9  11.9 CENT  62.0 62.8 55.5 52.8
coMB  48.8 49.6 43.8 40.9
JET 33.6 34.14 28.9 23,4
ATUR  20.8 31.3 23.5% 21.0
PROP  53.1 69.3 63.3 53,9
TOTL  67.0 69.9 64.0 56.5
I XEISAXESRARRITRI L2 ERS 2T ) I.'llll.nlll"”h!l5‘lﬂﬂﬂ!“.llﬂ~.ﬂ~"HN“.*I!N”IN.INQI“.“lli’Il'ﬂ'.”ll.l’ll”ﬂﬂﬂllllﬂﬂ“l“.ﬂllll“lllll!il‘l.
3.0 4531.4  1000.0 46395 12.4  12.4 CENT  62.7 63.5 56.1 53,6
coms  49.5 50.3 44.6 41,8
JET 34.1 34.6 29.3 24.0
ATUR 3.4 31.9 24.1 21.7
PROP  64.0 70.3 64.0 58.0
TOTL  67.8 70.8 64.7 57.5

ALIYND ¥0Cd 30

000000 08000000 003608 0030 000 0090 000 300008 0 3030 20 30 0006 3600 06 30 06 30969000 3030 30 00 0 3830 000 000000 0 9690 0630 00 00 6 00 06 06 00 00 0 00 00 00 06 0400 04 00 96 06 060030 00 06 00 06 00 1000 6 0000 00 06 06 06 06 36 08 0600 06 0600 0 00 06 00 01 00 00 00 00 05 06 0F 30 696 16 00 00 00 98 00 A0 08 08 0690 90 00 06 0 08 94 ¢

29.5 -5538.6 1000.0 5627.5 169.8 10.2 CENT 24.2 24.2 13.0 14.0
cone 0.4 41.0 39.3 31.3
JET 27.1 27.3 24.1 14.8
ATUR 24.3 29.7 13.3 14.0
PROP 46.8 48.9 44.3 38.3
TOTL 48.6 0.0 5.5 36.8

0005 0000000 206000030000 0000000000 00300000430 0018 20 Y0 0600 00 00 000000 0000 90 00 30 0060 0000 00 0600 30 00 00 0000 000000 06000 0 30 000000 0000 0000 08 06 00 003000 00 30 0000 0030 0 00 00 00 6 06 D006 00 00 06 30 30 06 00 3630 06 U8 0 0F 06 06 00 30 00 08 0 06 06-96 A4 00 0600 04 0 96 00 00

$! 39vd TYNIORiO
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NASA LEWIS RESEARCH CENTER PAGE 11
NASA GASP NOISE MODULE OUTPUT
PO 00000000 000 200000 0000 0000 0 060000 0000 0640 90030 400 00 0000 300036 00-06.00 000090 069040 16 90000000 3000 36 00 06 00 00 00 00 0 04 06 00 00 40.00 10 00 .00 3000 0 0000 0 9000 30 -0 0000 00000 06 06 08 000 06 0 000000 000 04 0600 0 08 06010006 06 06-06 36 060 0006 06 00 0F 6 09.06.00.06 08 06 06 .00 0696 06 0600
MITSUBISHI MU2J/TPEI3L NOISE PREDICTION AT FAR36 1000 FT LEVEL FLYOVER
SHOE0 0000000 0006000000000 090 0000 000000000 000000 000 0000 600000 300000 000000000 006000 000 000 0000 06 000 0000 0600 00 0000 000 00000006 00 00 00 0000 06 0000 00 0 0F 0 30 000 0 00 0 3406 08 00 0 000 000600 0 0% 0600 0 46 00 0 0F 00 0F 8 06600 0 00 0 00 6 06 306 0. 00 046 0098
AIRCRAFT HOISE LEVEL PREDICTIONS AT MINIMUM SLANT DISTANCE
B49000 90 0 00 0600 0000 00 000 000 0000 0 00 30 0006 0400 0090 008 2000 0000 06 4.06 0000 0600 06000 000016 06 0 00 0000 3000 000000 0 06 .00 0630 00 000 00 30 6 00 40.00.0 30 90 000 00 00 000 0000 06 16 06 01 00 0 00 00 00 0 D0 0 300000 00 46 00 000 96 0000 06 00 06 00 0. 00-96. 00.08 08 30 6380 060 06 004 0 46 06 ¢ 9646 00 ¢

ENGINE - ELEV

TINE RANGE  ALTITUWE SLANT  OBSERVER  ANGLE PNL PNLTC OVERALL  A-UWEIGHTED
SEC FEET FEET DIST,FT ANGLE,DEG DEG COMPONENT OB oe be DB(A)
15.0 -28.6  1000.0 996.4 91.6 88.4 CENT 66.1 66.6 54.3 53.6 g

cote 74.2 7.8 69.2 64.7
JEY 82.7 83.2 G46.6 42.1
ATUR 61.3 61.8 48.8 48.8
PRoP 86.4 9.7 79.6 75.8 F
roTL 88.0 91.3 80.n 76.1

AW
$ 30vd
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NASA LEWIS RESEARCH CENTER PAGE 172
HASA GASP HOISE HOOULE OUTPUY
LA Rl L Ll Ll At e AL I T T T T L L L e T L L
MITSUBISHI HU?J/TPEZSL HOISE PREDICTION AT FARI6 1000 FT LEVEL FLYOVER

b ddd b4 Al 2 a R A d g At A S L A Y R T A A L I I R R Y T Y Ly PRy Ry f R ey Ly

SUIMMARY OUTPUT OF PREDICTED NOISE LEVELS

LA A LR d Al A Al Al I Al L L A R A R A I R Y Xy T Ly Ny Y ] Y Y Y R Y L T

MAX  TIME AT ANGLE,DEG TIME AT ANGLE,DEG  MAX TIME AT rax TIME AT
(32118 PHLYC MAX HAX oum o HMAX HAA HAL OVEPALL HAX A-MEIGHTED HeX
COMPONENT 0D 08 PHLTC  PUHLTC conp TINE PHL PHL PHL [+] . OVERALL o1 A-WEIGHTED
CENT  77.5  82.5 12.6  «1.9 -5.0 6.8 8l.6 12.0 1.9 7.5 12.0 69.6 12.0
co®  70.8 74.8 15.0  91.6 -4.0 86 74.4 15.5  102.4 9.7 15.5 64.8 15.5 Q
JEY 497 53.2 15.0  91.6  -3.4 10.0 S2.7 15.0 91.6 4.8 15.0 62.1 15.0 -
ATR  58.9 5.9 16.0 112.3 -7.0 5.0 65.¢ 16.0  112.3 2.7 16.9 52.3 16.6 2
PROP  87.4  91.8 1%.5  A1.5  -4.4 10.0 88.5 13.8 61.5 86.7 13.5 77.7 13.5 :;
TOTL  89.1  93.8 13.5  61.5  -4.7 8.5 90.5 13.5 61.5 8.8 13.5 8.1 15.5 S
505 aMAXIMUM TUPBOPROP FLYOVER MOISE LEVEL IS 75.5 DB(A) '—i

(PERFORMANCE CORRECTIONS ARE INCLUDED. )

LA LI R L L T L T T T Y T L Y ey o T Y Y Lt e e T Ty P L Lt I
sNdseFLYOVER AIRCRAFY 4ISE PREDICTION CASE COMPLETEDww#sw«

LRI I TR L L T T L e R Y R T P R Y R R R TR Y A T Y Y P YTy r P r Y P T AR Y P Dy T e e T T T e T

sassufLYOVER NOISE LEVELS INCLUDE A DOPPLER SHIFY.

o 30vd TYNIORIO
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NASA LEWIS RESEARCH CENTER PAGE 13
NASA GASP NOISE MODULE OUTPUT
000000030 5600000000 00 00006 00 0000 00 00-0040 060 90 030 000000 00-06 0000 0600 000 3000 3606 0090 00 06 000 0004 06 06900030 0000060y 1600 000 2 06 0600 00 0 0000 00 0000 0006 00 0 000 D00 04 0 D0 0 00:00 00 30 0 00 000 0600 06 D 0600 08 -0 0 0606 04 00 06 0608 06 0106 8 06 0 06 0600060506 0806 60 35080 34
MITSUBISHI MU2J/TPE331 NOISE PREDICTION AT FAR36 1000 FT LEVEL FLYOVER
0006 0000 00 5000 0000 060000 0000 06 06 0 06 00 00 00 0000 00-00-0 00-00 00000 0600-36 000836 0000 00 36 6.0 00 0000 00 0006 00 00 30-00 06 00.00 0630 36 360006 3¢ 6-06 0030 00 0 06.06 96060806 0606 36 0606 06 0006 06 0609906 0-30.00 16 0000 06300606 0 00 00 0 06 0606 00 06 0. 00 06 00 0F 30 0608 060 06 06 00 06 0000 00 06 3606 368 00 3
00000000 0000 00 0000 00 0000 00 0000 00 006 3000 90 0
CABIN NOISE PREDICTIONS ¥
P00 0030 30 00 96 00.00-200.00 30 0.30-00 30 0090 3630 34 ¢ 0

PROP DIANMETER(FY) = 8.17 NO BLADES = 4
HORSEPOWUER = 665.0 RPM s 1591.0
TIP CLEARANCEI(FT) s 1.00 AXIAL DISTANCE(FT) = 0.0
VELOCITY(KNOTS) = 225.1 ALTITUDE(FT) = 1000.
OUTSIDE AIR TEMP(F) = 59.0 CABIN PRES(PSI) = 0.0

DIST AFT FOR BL CALC= 10.00 g
CALCULATED CONSTANTS §
=

PARTIAL “EVEL 1 = 137.56 PARTIAL LEVEL 2 = 0.212
NO OF BLADES CORR = 0.0 AXIAL CORR s 0.0
ALTITUDE CORR = -0.15 X00, Y00 s 0.0, 0.12
ROTATIONAL TIP MALH = 0.609 HELICAL TIP MACH = 0.698
PRESSURIZTION CORR = 0.0 BLADE SWEEP CORR = 0.0

EXTERIOR SPL INTERIOR SPL
HARMONIC FREQUENCY  A-WATE HARHOHIC WT T-L0SS  NEAR-FIELO (CABIN)

1 106.) -18.26 -0.79 33.00 139.73 109.73
2 2i12.1 -10.27 -9.74 33.00 130.78 100.78
3 318.2 -6.52 -14.59 33.00 125.93 95.93
4 424.3 -4.36 -20.89 33.74 119.63 88.89
5 530.3 -2.84 -27.02 36.96 113.50 79.54
6 636.4 -1.85 ~-32.46 40.18 108.06 70.688
7 742.5 -1.12 -39.18 43.40 101.24 60.96
8 848.5 -0.57 -47.54 46.62 92.96 49.36
9 954.6 -0.15 -55.80 49.84 84.72 37.88
10 1060.7 0.18 -65.88 50.00 74.64 27.64
A-MEIGHTED SPL 125.92 95.73

OVERALL SPL 149.46 110.44



I8 X4

BAHD

VRN S o

31
32
53
34

BOUMMARY LAYER HOISE
SPL-0UT

FREQ

18.0
12.%
16.0
20.0
25.0
3.5
40.90
50.0
63.0
80.0
100.0
125.0
166.0
200.0
250.0
315.0
400.90
500.0
630.0
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
3150.0
4000.0
5000.0
6300.0
8000.0
1060¢.0
12500.0
16009.0
20000.0

A-HEIGHTED SPL
OVER-~ALL SPL

TOTAL BOUNDARY

110.46 DB

S4.
95.
6.
97.
98,
99.
100.
101,
102.
103.
104.
105.

106

107.
108.
109.
110.
111,
112.
113.
114,
114.
115.
116,
116,
116.
116.
116.
1l6.
116,
136,
115.
114.
113.

L3

LAYER ANU PROFPELLER NOISU INSIDE CABIN

127.
127.

00
00
00
00
1)
09
00
(L
00
00
00
00
00
00
oo
00
L)
00
00
00
00
50
oo
50
14
20
40
50
40
20
00
40
60
60

13
7?7

SPL~IN

61.00
62.00
63.00
64.00
65.00
66,00
&7.00
68.00
£9.00
70.00
71.00
72.50
73.00
74,00
75.00
76.00
77.00
74.97
72.02
67.86
64.00
64.50
65.00
65.50
66.00
66,20
66.40
66.50
66.40
66.20
66.00
65.40
64.60
63.60

80.47
85.15

95.86 DBIA)

yvd 1niD20
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NASA LEWIS RESEARCH CENTER PAGE 14
NASA GASP NOISE MODULE OUTPUT
63038 3030 36 3836 36 36 36 0 36 36 96 36 0536 3036 36 3 36 0036 36 36 36 D6 36 36 3w 36 36 36 36 DEVEIE A4 36 36 36 3624 36 3 36 3 36 36 96 36 € 3036 26 36 96 36 36 36 26 3 36 26 3 B I 06 36 3 36 96 3 36 36 D6 D6 36 36 36 36 30 36 36 36 3696 96 36 6 36 36 36 2 3690 36 6 96 3¢ 3¢ 36 36 36 3 36 3¢ 3F 36 34 36 3 I D626 36 96 36 6 D6 I 36 36 36 9% 38 3¢ 3¢ 08
MITSUBISHI MU2J/TPE331 MNOISE PREDICTION AT FAR36 1000 FT LEVEL FLYOVER
63 36 36 W6 36 36 36 2 36 36 36 98 36 36 o7 36 30 36 36 3 2 36 36 26 36 26 36 36 D6 36 36 36 36 3 36 3 3 36 96 36 I of 36 I 36 262626 D6 36 3¢ 06 36 I I¢ 24 36 D6 36 26 2 36 DF 6 3¢ 30 36 D 16 36 26 3 0 36 3626 D D D6 3¢ 3 IE 6 36 DE 36 6 36 6 D6 36 Tk 36 JE 36 36 2 I 2 D 20 2t 3 3 J6 D 36 36 26 D6 36 V€ I6 36 3¢ I ¢ M- 2 I 06 I 36 3¢ I Dt 3¢ 9 2t 9%
$439304 404 THPUT VARIABLE STATUS AT JOB END+s++¢
440490944 IHPUT VARIABLE STATUS AT JOB END#+44+

INPUT DATA - USER INPUT AND DEFAULY VALUES USED
3606016060606 3030 00 30 36 0636 08 06 36 06 0 36 000 06-06 00036 698 90 696 56 06 690 3036 30-00 10 36.00 36 36 36 36 36-36 36000 06 16.06 90 36 336 3.36 26 2 0096 3630 D 36 3030 363630 20163696 330 30 360 00 300 00 1636 06 3600 30 360 50 06 3 3806 038 90 200 06 0 06 06 06 08 06 01 .36 0006 360 0430 3606 9630 00 -0 3¢ 3¢

CONTROL VARIABLES %
300090000006 030 2 0630 2440 94 04 2

IFAA= 6  FLYOVER , IPOUT= 3 FULL ’ ISTAG= 3 ICAB= 1 I8I= 0 (ENGL UNITS)

369690 35 26 36 D26 0630 30 3436 3 3y 36 36 36 v 36 4F 90 M-

ENVIRONMENTAL VARIABLESH
269036 0036 36 36300000 0054 0 36 9608 36 3636 36 3634 4

TAMB=518.7 PAMB= 2116.2 RH= 70. DIST= 100.0 HLOC= 16
ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0

63030 30 36 36 36 08 36 3696 38 36 30 3¢ 8 36 36 36 363 30 4 3¢

ENGINE/AIRCRAFT SYSTEM %
00300060000 03630 3630 36 36 3030 .36 36 036 04 4

+4444ENGINE VARIABLES++449
ENGINE TYPE(NTYE)= 3 (PROP) ....ievnenveneroaeessse ENGINE COMPONENT ARRAY(ICOMP) = 3 [ 5 6 8 0
CENF COMB JET ATUR PROP NONE

ALITVND ¥00d 20

+444+ATRFRAHE VARIABLES++44+

AMACH=0.34 VEL= 380.0 ENP= 2. ANENGI= 0.0 ANENGE= 0.0 XL= 1.0
YLz 1.0 L= 1.0 WGHAX= 10800, LOCENG= 2 IPHASE= 0 100pP= 1

690 36 36 26 96 30 3030 96 9630 30 60 3¢

FLIGHT PROFILE #»

369696 20 06 0606 36 0636 3634 96 3496 3¢

IDFRO= 0 VEL= 380.0 AMACH=0.34 FLTANG= 0.0 ANGAFT= 0.0
TOROLL= 0. APDIST= 5671.4 XALT=1000.

suuuuA STRAIGHT LINE PROFILE WILL BE COMPUTED FROM A COMBINATION OF THE ABOVE VARIABLES.

600 346 20 36 30 36 36 D4 90630 20 94 3¢

FLIGHT OPTIONS %

606960 036306 36 6 36 34 4 ¢ 3¢

KGOLD= © XLSIDE= 0.0 XRSIDE= 0.0 1Qs= 1 Icur= ¢ IPSEUD= O
IOUR= 0 X70L= 100, INING= O

XFAA= 7516.,21325.,21325., 0., YFAA= G Q. Gy G.y ZFAA= 0.y 0.» 1476., 0.y

D50= 2400.0 RC=1880.0 vY= 13065.0
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NASA LEWIS RESEARCH CENTER
NASA GASP NOISE MODULE QUTPUT

PAGE 15

U003 08 00 3660606000360 A6 U000 T T U 30 3000 6 0300 00 2 D06 0006 3 00 33600 36336 00 of 6 0006 00 006 00600 000 D600 0000 0063006 36 006 066 006 066 0606 6 00 060606 o 0600606 06 00 00 06 06 16 00 0% 0036 0696 0600 00 08

MITSUBISHI HURJ/TPE331 NOISE PREDICTION AT FAR36 1300 FT LEVEL FLYOVER

6060030060005 05 00000600 000000 06 000 000 060 06000006 06 0006003000060 6 06 000 000000 OO0 069 06 060606 06 0500 060606960 06 D000 06000 06 0006 06 06 00000600 0600 00 96 6 06 36 0600 00 08 40 D606 U 0006 0006 0046 06 06 00 0600 06 36 00 30 060 0EE 00K N 0K D0 08
4444994042 THPUT VARIABLE STATUS AT JOB ENDt¢+ 4+
44494424+ INFUT VARIABLE STATUS AT JOB EHD444 4+
[ Y e I Iy T L Tt 11
ENGINE COMPONENT VARIABLES AT INPUTH
(222222222222 223 X8 2122222233223 )

424 ¢CENF oo es
DYLE= D.555
DELTC= 0.6100

434 43CO'Beee s
WACOtB = 7.78
AHACH=z0. 40

S JET +4000
VJz 621.0
TJ42= 0.0
PHIJ= 0.0

4444 3ATUR 44 04
RFNT= 41730.0
PRTS= 0.0

+0944PROP+I+ ¢4
0r1AP= 8.17
VEL= 380.0

#nund A DOPPLER FREQUENCY SHIFT Wi.. BE APPLIED TO ALL SOURCE STATIC SPECTRA AS A FUNCTION OF FLIGHT MACH NO.

DHLE= 0.208
NBC= 17
T3=1124.7
TJ=1371.9
DJ2= 0.0
Vo= 380.0
DT= 0.750

GAMAT=1.33300

NBPz 4
AHACH=0. 340

Tl= 518.7
CHMASSD= 7.78

T4=2166.6

DJ= 0.8340
HJ2=0.0
INVOPT= 0

OH= 0.477
CAET= 40.0

SHP= 665.00
BLTH=0.0400

Pl=  2116.0
RPMCD= 41739.0

P3= 17675.0

HJ=0.41800
6AMJ2=1.4010

ACNZ= 0.263
AMACH=0.340

RFMP= 1591.0
BLCH=0.6000

AFMC= 41730.0
CAECH= 40.0

CAEC= 20.0

GAMS-1.33390
EL2= 0.0

NBT= 44

ALTIT=1000.0
BLAK= 5.0000

CHASS= 7.78
AMACH=0.3403

vJaz
ALFAJ

(- -
(- X1

0T0T=0.28R00

CAEP= 40.0
BLAREA= 6.0000

33
30
2
D
32
za
I3

AHD ANGLE FROH INLET.



APPENDIX A

Sample Test Case 5

Near Field and Cabin Noise Predictions for a
Turboprop-Powered Executive Aircraft

PRECEDING PAGE BLANK NOT FILMED
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NASA LEWIS RESEARCH CEMTER PAGE 16
NASA GASP NOISE MODULE OUTPUT
T30 W U M6 06 U000 0000606003006 0006 00 00606 60006303690 D36 066 360606 63690 360636 1636 300 D60 06 06 36 063036036 6 0636 0636 0696 3000 06.06 36 30336 363636 0036 360660036 16360636 36-08 36 36 0616 06 08 606 06 3606 06 0636 0606 6.3, 36 6060638 3636 36 36 ¢ 38 3036 000638 3¢
CABIN NOISE TEST CASE, AERO CCTIMANDER 680E
D600 3606 103006 36 3030 3096 06063638 36 30 06 001636 0016 00-00 6 34 36 3606 06 06063606 306 3006 30 30 046 066 00 06 06 0606 3600 2830 08 30 D0 0030 030 36 06 04 506 0006 00 363 20 06 0 o4 30 0 36 0606 .36 06 6 36 3606 3606 0636 30 06 36 00636 36 0 36 36 D36 6 0636 36 306 3636 .08 06 3026 34 6 00366 940030 004
INPUT DATA - USER INFUT AND DEFAULT VALUES USED

FE06.06 00606 000600 00600 000006 000 36 06 D606 6 08 903006 2005 36 00 16 203020 36 00 36636 963630 36 343636 36 36 06 1036 0636 36,08 3606 06 2636 3636606 3036 30 3636 36906 36 303600 4630 3 3¢ .00 36 6.36 96 3608360 36 96 1036 06 36 36.36 36360636 063 3000 36 .36 6 0 36 0636 3636 36 36 0694 96 0 34 343 369698 34 ¢
CONTROL VARIABLES »

33696 30 06 303006 0696 3606 2 0606 .96 96

IFAA= 7 CABIN DB, IPOUT= 3 FULL ’ ISTAG= 3 I1CAB: 1 ISI= 0 (EMGL UNITS)
365 36 36 H-06 30 36 3696 36 36 36 36 3 36 36 36 36 36 3t 3¢ % 3
ENVIROMMENTAL VARIABLESH
1322232322232 22T ETE 3 g o
o)
TAB=515.0 PAMB= 2116.2 RH= 70. 01IST= 100.0 NLOC= 16 ]
ANGLE (ARRAY) = 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0 160.0 é%
o
L2 2223282222222 222233 3223 e ;
ENGINE/AIRCRAFT SYSTEM % > 0O
t 2322223222222 X222 22 )
rm
-
+8++44ENGINE VARIABLES+s44+ 3 (7]
ENGINE TYPE(NTYE)= & (OVHR) .....ccuievcveecensenss..ENGINE COMPONENT ARRAY(ICOMP) = 8 4 5 6 8 L]
PROP COMB JET ATUR PROP NONE
¢4+ 4 3ATRFRAME VARIABLES++44+
AMACH=0.24 VEL= 270.0 ENP= 2. ANENGI= 0.0 ANENGE= 0.0 XL= 1.0
YL= 1.0 2L= 1.0 WGHAX= 10800. LOCENG= 2

IPHASE= 0 ID0P= 1
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NASA LEWIS RESEARCH CENTER PAGE 17
NASA GASP NOISE MUDULE QUTPUT
6003635 05 00606 0636 D006 0606 046 36-0 26 06030 06 060663636 3606 36 36 360 06 06 366 0 00 30 3030 36 3636 26 06 6 30 003606 2636 960830 0636 96 36 36 36 08 36 08 06 3606 3800 36 36 0606 06 3636 36 30 36 0 463696 36 36 3606 963696 D06 56 06 3606 96 36 36 36 36 6 36 06 3 16 696 36 3436 36.96.96 3 36 98 3¢ 3
CABIN NOISE TEST CASE, AERO COMMANDER 680E

00000006 3606 26 96360606 36 6 16 36 1606 6 96 .36.36.36 3696 3636 36 266 36 00 96 36 06 6 36.36--36 56 36-36-36 06 36 336 36.36 3636 36.36.06-26 368 16-06 26 36 6 3 36 36 06 3698 36-0 08 36-6.36-90 36 36 36 36 30 36 36 0 3630 36 36 D06 3¢ 36 3 3608 3¢ 16 6 36 36 36 36 1 36.96 36 36 36 36 96 36 3036 -1 96 36 3096 96 00 369 96 30 36 3 36 48
362606 00006 0 30 0636 0 20 36 0 06 06 30 306 00 M 246 0

CABIN NOISE PREDICTIONS %

300069006 36 2634 3696 36 30 6 3606 96 36 36 36 36 36 36 36 ¢

PROP DIAMETER(FT) = 77 NO BLADES = 3
HORSEPQWER = 243.7 REM = 1765.0 g o
TIP CLEARANCE(FT) = 0.38 AXIAL DISTANCE(FT) = 0.0 b ]
VELOCITY(KHOTS) = 160.0 ALTITUDE(FT) = 7500. a;
QUTSIDE AIR TEWUP(F) = §5.3 CABIN PRES(PSI) = 0.0 3 E
DIST AFT FOR BL CALC= 110.00 <>
3P
CALCULATED CONSTANTS g ;
PARTIAL LEVEL 1 = 131.93 PARTIAL LEVEL 2 = 8.15 >
NO CF BLACZS CORR = 2.50 AXIAL CORR = v.0 E: | £
ALTITUDE CORR = ~1.15 X0D,YOD = 0.0 , 0.05 :2 -
ROTATIONAL TIP MACH = 0.644% HELICAL TIP MACH = 0,688 %,
PRESSURIZTION CORR = 8.0 BLADE SWEEP CORR = 0.0

EXTERIOR SPL INTERIOR SPL
HARHONIC FREQUENCY  A-WATE HARMONIC WT T-L0SS MNEAR-FIELD (CABIN)

1 88.3 -20.98 -1.52 33.00 142.91 112.91

2 176.5 -12.29 -9.00 33.00 135.43 105.43

3 264.7 -8.07 -13.47 33.00 130.95 100.95

4 353.0 -5.72 -17.91 33.00 126.52 96.52

5 44l.2 -4.07 ~22.61 34.25 121.82 90.57

6 529.5 -2.85 -27.90 36.93 116.53 82.60

7 617.7 -2.00 -32.28 39.61 112.15 75.53

8 706.0 -1.35 -37.31 42.29 107.12 67.83

9 794.2 -0.83 -43.85 4%.97 100.57 58.61

10 882.% -0.42 -51.17 47.65 93.26 48.61
A-WEIGHTED SPL 128.89 98.65
OVERALL SPL 143.97 113.95



8re

BOUNDARY LAYER NOISE
SPL-OUT SPL-IN

BAND FREQ
1 10.0
2 12.5
3 16.0
4 20.0
5 25.0
6 3.5
7 40.90
8 50.0
9 63.0

10 80.0
11 00.0
12 125.0
13 160.0
14 200.0
15 250.0
16 315.0
17 400.0
18 500.0
19 630.0
20 800.0
21 1000.0
22 1250.0
23 1600.0
24 2000.0
25 2500.0
26 3150.0
27 4000.0
28 £000.0
29 6300.0
30 8006.0
31 10000.0
32 12s00.0
33 15000.0
34 z0000.0

A-NEIGHTED SPL
OVER-ALL SPL

TOTAL BC WOARY
113.96 DB

88.28
89.28
90.28
91.28
92.20
93.28
94.28
95.28
95.28
97.28
98.28
99.28
100.28
10).28
102.te
103.28
104.28
105.28
106.28
106.78
107.28
107.78
108.28
108.48
108.68
108.78
1086.68
198.48
108.28
107.68
106.88
105.88
104.58
102.958

119.70
120.25

LAYER AND PPOPELLER NOISE INSIDE CABIN

98.67 DBIA)

55.28
56.28
§7.28
58.28
59.28
590.28
61.28
62.28
63.28
64.28
65.28
€6.28
67.28
£8.29
69.28
70.28
71.28
69.25
66.30
61.6%
57.28
57.78
58.28
58.48
58.63
58.78
58.68
58.48
58.28
5°.f8
56.88
55.88
54.58
52.98

74.02
79.%6

1Nd ¥00d 40
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Figure 1, Ap. B

PROPELLER WIPUT RORSEPOWER

Far-Field Partial Level Based on Power and Tip Speed
(Figure 3 from Reference 12)
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(Pigure 5 from Reference 12)
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Figure 11, Ap. B
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APPENDIX C
SYMBOLS

Area, mz(ftz)

Altitude, m(ft)

No. of rotor blades

Speed of sound, m/s (ft/s)
Diameter, m(ft)

Propeller diameter, m(ft)

Distance aft of aircraft nose for boundary layer
calculation for cabin noise, m(ft)

Decibel, 4B

frequency, Hz

Specific heat ratio

Characteristic partial sound pressure level, 4B
Sound pressure level, dB

A-weighted LP' dB

Perceived noise level, dB

Tone-Corrected L dB

PN’
Effective perceived noise level, dB
Sound power levei, 4B

logarithm, base 10

Mach No.

Propeller rotational tip Mach No.

Propeller reference tip Mach No.
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APPENDIX C (Cont'd)

SY'IBOLS
MTH Propeller helical tip Mach No.
m Mass flow, kg/s (lb/s)
N Fresnel number
NBP No. of propeller blades
P Pressure, N/mz(lb/ftz)
PC Cabin pressurization, N/mz(lb/ftz)
P Pressure ratio
Q Ground reflection coefficient
R Source-to-observer distance, m(ft)
rpm rotational speed, rpm
RSS Rotor-stator spacing, percent
SHP Shaft horsepcwer, hp
T Temperature, K(°R)
TL Transmisssion loss of fuselage sidewall, dB
\Y/ Velocity, m/s(ft/s); also, number of stator vanes
X ] .
Y aircraft or observer orthogonal position components, m(ft)
2
a Angie of attack, deg
6 Angle from static engine inlet to observer, deg
Y Flight path angle, deg
B Angle from flight engine inlet to observer, deg
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APPENDIX C (Cont'd)

SYMBOLS
? elevation angle, observer to aircraft, deg
A difference or correction, as in AdB
6 relative tip flow angle at compressor inlet, deg;

also, source-receiver path length difference between
direct and diffracted sound fields, m(ft); also, phase
of ground reflection coefficient; also, cutoff factor

A wave length, m(ft)

Subscripts

0 Ambient or aircraft

1 Fan, first-stage compressor inlet
2 Second-stage compressor inlet

3 Combustor inlet

4 Turbine Inlet

5 Turbine Exit

6 Nozzle or Diffuser Exit

BB Broadband

bp Blade passage

D Design condition

i One-third octave frequency band
oa Overall

peak Peak

r Receiver or observer
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APPENDIX C (Cont'd)
SYMBOLS

Reference
Relative
Rotor tip, or total

Discrete tone
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