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5LOSSARY

AGL - Above ground level

AlE - Aerospace In£ormation Report

AL A-weighted sound level (LA), in decibels
(abbreviation)

ALM Haximum A-weighted sound level (LAM), in decibels
(abbreviation)

ALT _ Aircraft altitude above the microphone location

APP Approach operational mode

CAN Committee on Aviation Noise

CAEP Commlttee on Aircraft Environmental Protectlen

CLC Cunterlinc center

CPA Closeet point of approach

d Distance

dB Decibel

dEA - A-welghtsd sound level (LA), in decibels

df - Degree of freedom

- Delta, or incremental change in value

I - Correction term obtained by correcting SPL values for
atmospheric absorption and flight track deviations
per FAR 36, Amendment 9, Appendix A, Section A36.11,
Paragraph D

DUR(A) "I0 dE-Down" dur_:ion of LA time history

EPNL Effective Perceived Noise Level

EV Event, test run number

FAA. Federal Aviatien Administration

FAR - Federal Aviation Regulation

FAR-36 - Part 36 of the Federal Aviation Regusltioe

GLR - Graphic level recorder
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HIGE Hover in ground effect

HOGE - Hover out of ground effect

IAS Indicated airspeed

ICAO - International Civil Aviation Organization

IRIG-H - Inter-Range Instrumentation Group B (establlshed
technical time code standard)

KIAS - Knots Indicated Airspeed

K(P) - Propagation constant describing the change in noise
level with distance

K(S) Propagation constant describing the change in SEL
with distance

,i

L
I[ts Kno_s

_ LA A-welghted sound level, in decibels (symbol for)

Leq Equivalent sound level, in decibels

_ LFO Level flyover operational mode

MA Advancing-blade tip Math number

MGTOW Maximum gross takeoff weight

Rotatlenal Math number

MT - Translationn] Math number

N - Sample size

NWS - National Weather Service

OASPL M - Maximum overall sound pressure level in decibels

PISLM - Precision Integrating Sound Level Meter

PNLm - Maximum Perceived Noise Level

PNLTm - Maximum Tone Corrected Perceived Nols_ Level

POP Photo overhead positlonJng systems

RH Relative humidity in percent

RPM Revolutions per minute

ix



SAE - Society of Automotive Engineers

SEL Sound Exposure Level, In decl.bels. The
integration of the AL time history, normsllzed to one

second (symbol is LAE)

SELAH As measured sound exposure level

SEL-AL H Duration correction factor

SHP Shaft horsepower

SLR Si.gle lens reflex (35 mm camera)

SPL Sound pressure level

T Ten dg down duration time

TC Tone correction calculated at pNLTm
i

i T/O - Takeoff

TOH Time at Overhead

TSC - Department of Trensporatlon, Trsnsportatlos Systems
Center

V - Velocity in kno£s or meters per second depending on
context

VASI - Visual Approach Slope Indicator

VN - Maximum speed _n level flight with maximum
continuous power

VNE Never-exceed speed

Vy Velocity for best rate of climb



1.0 INTRODUCTION

One of the program objectives of the 1983 Federal AviationlAdministration
(F_) noise measurement/flight test program was to further explore the

helicopter noise certification process end learn from practical
application qf existent standards.

This report provides EPNL yaluee derived from a flight teat program which
used the basic helicopter noise certification testing, reduction and
analysis procedures of the International _Ivll Aviation Organization
(ICAO), Annex 16, as amended at the seventh meeting of the ICAO Committee

on Aircraft Noise (CAN/7) along with many of the proposed refinements of

the recent Working Group (WG) II report from the October 1985 meeting in
Ottawa. The WG II recommendatlons will be considered at the first meeting
of Committee on Aviation Environmental Protection (CAEP) in Montreal in

June 1986. The detailed procedures used in this report ere described in
section 5 end 6. The levels have been developed through a rigorous

process and represent the specified conditions.

The hel_eopters addressed in thds report include the Hughes 500 D/E

(Hughes is now a subsidiary of McDonnell Douglas Corporation), the
Aerospatlale AS 350D (ASter), the Aerospatlale AS 355F (TwlnStar), the
Aerospatiule SA 365N (Dauphin), the Bell 222 (Twin Jet), the Boeing Vertol
234/CH 47-H, end the Sikorsky S-76A.

This document is a companion report to a series of seven previously
published reports (known as the "Rainbow" reports) which describe the
acoustical characteristics of the helicopters and provide enalyses and
discussions addressing topics ranging from acoustical propegation to the
environmental impact of helicopter noise.

The helicopter noise measurement flight test program for the seven
helicopters was conducted by the FAA at Dulles International Airport
during the summer of 1983. Acoustical. trajectory, and meteorological
data were collected duri,g these controlled tests. All of the tests were
conducted by the FAA in cooperation with the helicopter manufacturers and
were supported by a number of other Federal agencies.

The test program was designed to address a series of objectives including:
l) the acquisition of acoustical data for use in heliport environmental
impact enalyses_ 2) the documentation of directlvlty characteristics for
static operation of helicopters, 3) the establishment of ground-to-ground
acoustical propagation relationships for helicopters, 4) the determination
of noise event duration influences on energy dose acoustical metrics, 5)
the examination of the differences between noise measured by surface
microphones and microphones mounted at a height of four feet (1,2 meters),
and 6) the documentation of noise levels acquired using international
helicopter noise certification test procedures. This report specifically
addresses the last objective.



For further _nformation consult the previously published "Rainbow"
reporte (Re£. I through Ref. 7). Also, Appendix J of this document r

contains srr'sta for those seven reports, i

I



2.0 TEST NELICOPTERS

Table 2.0-1 on pages 4,5, and 6 provides a listing of th_ helicopters
examined in this report along with important reference charastertstle_.
One might no_e thaC Appendix H contains the same table using unite of
knots/poundsfeet/seconds and degrees in Fahrenheit.
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HtlJ¢ope¢ Chlr&ct*rtstlcl TABLE 2,0-1A
mpmlkGlw|tt¢sllacondmlC

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

MANUfACTUReR Hggh41 Aerolpsti4ls Asrolpstislm _stoIp&tl&ls BELL RelJ T£XTR _lkotsky Alter. goml_g VsrtQI
_YP¢ _ihgZs RotOr 5_nOli Rotor Single Roto¢ 5_ngJs Rotor Stngll Rotor 5Ingle Rotor T&ndom Roko¢

¢ MODEL S00D A5 3500 _6¢_r A5 3551' _inst& 5A 3_5N D,up 1 BELL 52_ 5-76A 234
X YEAR OF IGT E.A, it?6 1978 1911 198i i_79 11?8 1981

DATA _OURC_ _UQ_ll AS¢ospeII_Is A*roap&t(&II &lrolp&ti&l* _CLL HaIL TEXTR Sikorsky Ai¢cr& Doslng Yertol
fl MAX TIO MASg (PI"POR) k 0 13dl Zf51 5300 3650 3_0 4672 Zlf_f

LOG(flTON ) 3,13 3,_9 3,36 3,59 3.55 3'*67 4.34
N

P P MODEL Det Die Alllmon Lyoomlng LT_ Allison Turbomscl Lycomlng LT_ Dst¢oi De, AIZI Lycomlng
O L 150-¢109 I01.600A2 |50C50: ARRIEL IC ZOt-65DC.3 250.C30 T_.L.712
V A NO, OP ¢NGIN_B I I 5 2 Z : 3
g N I,f'rop (kw)IrNG|NE |a0 45? 313 529 42_ 504 303t

T TOTA¢ POV|R tk*) la0 4_V _2_ 10_8 ela 100e 6o?l

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

n No,or _LA_£6 5 3 3 4 I 4 3
_l_ O _IAHIT¢_ (I) _,05 10,70 10.&9 li.V_ 1_*12 13,41 18,1f

T _ flP_ 495 366 3f4 365 340 _f3 2Z_
O A _P_ O+Z0 d*43 6,S? 6*o5 5,00 4,11 3,25
R l flOP TIP _PH9 rml|) |07.36 :16.26 2_0,_3 ||_,00 2|0,84 201.73 |15,47

|_ R.TIp flAC_ • O.t0_4 0.d355 0,6481 0,670{ 0.64Y0 0,_04_ 0,6331
_U_d _P (Ill) 41,00 lY,30 19,70 _4.33 It*60 1_*53 11*55
_OPATION OIR (NOtl I) CC_ C_ C_ C_ CG_ CC_ FRONTAL . CG_

REAR - C_
IIISlIIIIIIIIINSI_IIIIIIISIIIISl (Note 2)

5 NO. OP ILA_B ( l _ 13 | 4
Y DIAHCTEfl is) 1+40 1.86 1,86 0,90 t,_8 1*44
3 T RPfl _210 _043 |0SO 4706 18AI 1411
T i RP_ 36,83 34,0_ 34.80 78+43 31*35 26.15

| _OP?|B _|E_ (1111 141,6_ 198+97 203._5 521,_? 19_*01 |05.a2
'1 L LSC R-TIP RACR • 0,475t 0,$147 0,5_76 0.&S_? 0._731 0,6049

Pu_ _PF (fls) 147*33 68,10 6f.60 1017,60 62,?0 102.40
_OT&TION DZR (Not4 3) RIP FIR FIR F/R FIR FIR
_OU_'|NG _|_g LEFT RZGHT RIGHT HIDDLE LEFT LEfT

(Not* 4)
..................................................................................................................................................
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Hll|_opsr ChAl,©kIrlltl©u TABLE 2*0-|B
mpslkglmltlrmlai¢ondllC

Hugh,, At[olp,ti&It Aorosp6ti_l| Ai¢owp&t|&II DELL Hilt TEXTR B|korIky Alrar& DoIi_g VorLo|

_£_£_ _AL_

Cn
......................................

A TEaT tiER|Eft F F F F L Z H I

P AV_ TEBT TEHP (_) 26.o l?.| Ih0 20.3 Zi._ 28.0 32.2 I
P AVG T£_T 1Aft (m/s) 3Z.57 33.35 31.97 _9.00 33,46 30.Z0 4|_30 I
R AVG APPROACH ANGLE (digrile) _._fl 5.87 _.10 5.3? 6,_8 $,6_ ?.J6 I
O I
A _EF_AENCE TADLE
C REF AZBSPEED (M/S) 31._2 :B.31 26,_1 38.61 33.46 38.10 4_,76 I
H REr APPROACH ANGLE (degrtiJ) 6 6 6 6 6 d 6

_EF ALT:_U_ CL_ (_) 120 120 I_0 120 ;|0 120 1_0 r
I

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



Hol/_oper Ch4ractsrlntlen TABLE 2.0-1G
mpnlkg/mot|rsltecondmlC

HUghIB Aero|p&tJ&le . Aerompatl_|o Aetosp_tl_lt B_ _Jli TCZTR _|_orlk F Alrcra DoeLmg Vactal
_ln_Je Roto_ Slngl| Rotar BIn_]n notor _lnglt Retor ain_lo Rator 5_nuLa R_tor T_ndoR _otar

$00D AB 3_0D AStaz AB 3_F TwInmta aA 36_N Daup _ D_L ||_ B-7_^ Z34

£ T_T B_RZE5 _ A A ^ _ B I
V AVG TE_T RPM 49Q 38_ 390 _ _4_ 2_ 2_

AV_ TEGT _^5 (_ll) _._0 _a*0? 8_.10 47.23 6_.8! _.38 4|.i_
AV_ T_ST T£MP ¢C) 31.n 28.0 Lg.a 1_.0 30.0 17.0 _|,|
AVG T£_T ADV MA_H NO. 0.74_| 0.787_ 0.00_0 0.8434 0.8201 0._40 Q._|$|

O_ _ REF_R_C£ VAlUeS
Y _¥ n_M (_oto _) 4_| 386 3_4 _65 _48 3_ |2_
O REF AIRBPEE_ (ml_) 64.31 SS.I_ $8.17 69.50 6_._! _6.f3 _9.4_
V net T_HP (C) 1_ 1_ IS l_ 15 Z_ ZS

REF A_V MA_ NO 0._86 0.8064 0 0190 0.0740 0.8409 _0014 Q*|_?4
B

Noto | - M&Jn _at_r obn0_vitl_m t_ken |_o_ l_okin_ down an helL,optic* _81n _tor &b_gvfatLo_w: CV . ¢lo_kw_lm, _C_ . c_u_ter _I_ckw|et_
Not_ | - _o_g h_m Z ws|n ro_orl. Obe_v_t|on| t&kan by loo_lnO down _n heJ_?tq_.
NotQ 3 . T_|I _otor obnDrv&tlonl t&_en f_o_ left side of hal_opt_. T_| rotor 4b_evt&tl_ne: RIr -r_ to _oht_ FIR - _rQ_t to _r.
Note 4 . D&up_n _ h&J 6 (m_e_t_on t_11 _oto_.
Noto _ - Xu_hae 500_ 4Y| RP_ II detl_ed _m 10_.
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3.0 HELICOPTER NOISE CERTIFICATION DEVELOPMENT: BACKGROUND &
REFERENCE CONDITIONS

3.1 BACKGROUND

This section reviews the evolution of internetlonal and domestic

helicopter noise certification standards. An enormous amount of effort on
the part of government and industry has led to the current ICAO noise

standard, which is essentlally an "umbrella" standard established
primarily to insure that future helicopter designs are not substantially

noisier than older models which easily meet this standard. The followlng
llst identifies the "highlights" in the seventeen year process leading to
_he recent publication of proposed U.S. helicopter noise standards.

i. January 1969 - FAA conference on Short Takeoff and Landing (STOL)
Transport Aircraft Certification which included helicopters

2. November - December 1969 - ICA0 Special Meeting on Aircraft Noise in
Vicinity of Aerodromes - Annex 16 drafted

S. November 1971 - 2nd ICA0 meeting (CAN/2) on airport noise that
established working group on V/STOL (V - vertical, STOL - Short Takeoff
and Landing) aircraft

4. March 1973 - 3rd ICAO meeting (CAN/3) Ineludlng studies on V/STOL
standards

N. December 1973 - FAA Advance Notice of Proposed Rulemaking (ANPRM) p

(Notice No. 73-32_ 38 FR 35487): Helicopter Noise Standards

6. January - February 1975 - 4th ICAO meeting (CAN/4) STOL recommendations
for airports noise standards

7. November 1976 - 5th ICA0 meeting (CAN/5), contlnuation of studies of
V/STOL aircraft standards

8o May - June 1979 - 6th ICA0 meeting (CAN/6), specific reeo_endatlons

for standards for helicopters proposed to ICAO Annex 16

9, July 1979 - United States, FAA Issued Notice of Proposed Rulemakln 8
79-13, Helicopter Noise Standards

10. November 1981 - Withdrawal of FAA No_ice of Proposed Rulemaklng 79-13,
Helicopter Noise Standards

11. May 1983 - 7th ZCAO meeting (CAN/7), specific recommendations to alter
noise standards for helicopters to relax stringency due to economic
effects

12. October 1985 - ICAO Working Group II, Helicopter Noise Measurement
Repeatebillty Program recommendations



13. November 1985 - [CAO Helicopter Noise Limits effectivity date

14. March 1986 - FAA issued Notice of Proposed Rulemaklng 86-3, Helicopter
Noise Standards
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3.2 DEFINITION OF REFERENCE CONDITIONS

In order to assure an equitable, conslstentj and repeatable noise level
evaluetlon process, reference testing conditions have been established.
Each parameter defined as a reference parameter would contribute to

variability in data if that parameter were not constrained. The data
adjustment process described in Sections 5 and 6 below involve, in each

case, adjustments from test environmental or operational conditions to
reference conditions. The reference conditions established for each

helicopter are summarized in Table 2.0-I,

3.3 PRE-PUBLICATION COMMENTS FROM MANUFACTURERS

All the manufacturers of the tested helicopters wore given the opportundty
to comment on the first (advance) drsft of this report in order that they

night evaluate the reported noise levels and comment on other aspects of
the report.

It is interesting, distressing and instructive to note the difficulties in

identifying reference operational parameters. All reference parame_er_
utlllzed in tileoriginal Rainbow (1983) noise measurement flight tests

were provided by manufacuters representatives. As seen below, upon review
several years later, different manufacturers' representatives have in all
earnestness provided slightly different values. This occurrence has not

been uncommon in the pre-certlfleatdom learning process. Respondln E to
this "problem in specificity", members of the internatlonal helicopter
noise certification community have Joined in efforts to define more

rigorously reference parameters in the current ICAO-CAHP, Working group
(WG) II, Helicopter Noise Measurement Repeatability Program (HNMRP).

Comments received from the manufacturers of the test helicopters end the
estlmo_ed effects of changed parameters are sumarlzed in the following

paragraphs:

McDonnell Dou_las Helicopter Company 500 D/E (formerly Hughes 500 D/E)

In the case of the Hughes 500 D/E, the manufacturer Idontlfled a slightly
different value for Vy (the speed for the best rate of climb) and the

value for BRC (the best rate of climb):

1983 values: Vy - 31.92 m/s, BRC - 9.65 m/s, Ref. Aft. - ]78.61 m

[986 values: Vy - 32.93 m/a, BRC - 9.52 m/s, Ref. Alt. - 164.3 m

The lower altltude associated with the 1986 information would increase the

EPNL by approximately 0.5 decibels.

Hughes also specified a different value of Vh, identlfylng |22.4 knots as

opposed to 125 knots. This minor difference results in a difference in
sdvanclnR Math number from 0.7986 to 0.7952. In the case of the 500 D/E,
the PNLTa vs. advancing Math funotdoa is rather shallow and indeterminate

9



at the centerllne alte for the acquired test data. Therefore one would
not expect much difference in the three microphone average noise level.

The lack of PNLTm dependency on advsnelag Math number at the center site
for the 500 D/E remains an area for further investigation.

In any event t_nese co_ments further emphasize the need to tie the i
reference airspeed to an unambiguous value as recommended in the Ottawa
ICAO WO II report (Reference 4). i

J
Aerospatlale Dauphin i

In a March 5 telecopleur (facsimile) Aerospatlale (Marlgnane, France)

provided data which permitted the estimation of sldellne-rlght noise
levels on the approach operation. (Equipment malfunction resulted in the
loss of FAA/TSC recorder data at that site.) Utilizing the Aerospatlale

data along with data from the French Service Technique de la Navigation
Aerlenne (STNA), it was determined that the average difference in
left-slde to rlght-slde noise levels from four test programs was 2.82
decibels as seen in T_hl_ 3.3-i. Uzing these manufacturer furnished

data, rlght-slde levels were estimated in Table 3.3-I and used in

computing the three microphone average EPNL.

Aerospatlale (Marignane) identified reference level flyover conditions as:

Vh - 154 knots
RPM - 382

Weight = 3850 Kg

Temperature - 15 degrees C

Using ICAO Annex 16 provisions allowing establishment of the reference

speed as .45 Vh plus 65 knots one arrives at a reference speed of 134.3
knots (69.09 m/s).

This is in contrast to the 135 knot airspeed used in this report as a
reference value.

A more significant difference is the rotor speed which Aerospatlale
(Marlgnane) identified as 362RPM in contrast to the previously provided
value of 365 (Aerospatlale, Grand Prarie Texas).

The result of these differences is a 0.8675 advancln8 Mash number rather
than the 0.8748 advancing Math number used in this report.

This difference in Math value would lower EPNL values hy approximately 0.6
dB according to Aerospatlale data. Data acquired in the 1983 FAA program

indicates approximately a 0.4 dB difference associated with this
difference in Math number.

10



TABLE 3.3-I

LEFT SIDE / RIGHT SIDE EPNdB ANALYSIS: SA 365N DAUPHIN

EPNdB EPNdB EPNdB 3 MID

TEST LEFT CENTER RIGHT AVERAGE L - R C - L C -R
N.51O0 91.00 96.40 90.40 92.60 0.60 5.40 6.00

NI.6011 93.00 94.50 90.10 92.53 2.90 1.50 4.40
G.6009 92.50 95.50 88.80 92.27 3.70 3.00 6.70
N.6015 93.50 93.40 89.40 92.10 4.10 -0.I0 4.00

AVERAGE 92.50 94.95 89.68 92.38 2.82 2.45 5.28
N.FAAEPMdB 95.50 95.90 NA NA NA 0.40 NA

REFERENCE TBLEX/TELBCOPIEUR S-MAR-S6, FROM g. J. MARZE, AEROSPATIALE
ANALYSIS DATE: 7-MAR-86

Aerospatlale provided the following sugary/comparison table (in a March

14 telecopleur/facsimile message) showing noise levels from one of their
test programs along with Dauphin data contained in this report (rlght-slde
approach adjusted per procedure described above).

TABLE 3.3-2

Aerospatlale Summary EPNL Data

(teleoopieur March 14, 1986)

Left Center Right Av_ Data
Approach FAA 95.54 95.86 92.21 94.70 +2.07

AS 90.99 96.42 90.35 92.63

Level FAA 91.90 90.43 90.26 91.01 +0.08

Flyover AS 90.90 91.66 90.24 90.93

Takeoff FAA 93.83 96.38 87.78 92.67 +1.36

AS 97.70 94.03 87.20 91.31

The differences shown in the right column demonstrate excellent agreement
for level flyover, a 1.36 dB difference for takeoff and a 2.07 dE

difference on approach. Comparisons with the full results from the other
test programs (see Table 3.3-I) were not possible. Differences in the
reported levels have been analyzed in detailed comments submitted to the

FAA by Aerospatlale.

Aerospatile identifies several differences between French program analysis

procedores and those employed in the FAA programs, specifically: analyzer
dynamic response, treatment of ambient noise, bandsharlng of tones, mass
change corrections, and correction procedures. French data have been

i 11
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adjusted using sensitivity curves, while correction algorithms have been
used with FAA data. The French program has used continuous tracking while

the F_ program has employed three "enhanced" photo-altltude systems with
Doppler "Time Overhead" (TOH) flight path synchronization.

Aerospatlale notes that level flyover date in this report is adjusted to a
15 degree C reference value while their test data was adjusted to 25
degree C° Other differences such as rotor speed and IAS result in a net
change in Mash number which translates to a 0.5 to 1.5 dB difference in

EPNL, depending on values employed.

Wind influences aloft in the FAA test (wind at altitude unidentified In

French program) were mentioned as factors possibly influencing source
emission characteristics.

Is the FAA test approach operation cross winds from the left at 5 to 8
knots were identified as likely factors in elevated left side noise levels

seen in only one of four French measurement pr#grams.

It was noted that takeoff performance for the Dauphin in the FAA test was
below the entieipated reference although the 25Z deviation was within the

allowable ICAO adjustment window.

Although hlgh humidity was cited as a possible source o£ differences for
level flyover the influence is not considered to be significant because
atmospheric attenuation at controlling frequenclee is independent of
humidity above approximately 60Z RH. Further as Fb-Amlcrophones are
electrat type, there is no problem of arcing which is typical at high

humidity for condenser microphones.

The reader may refer to detailed test descrlptlone in each of the separate
Rainbow reports for further information useful in comparing Ralnbow data

with other program data.

The authors of thla document wish to thank Aerospatlale for their thornugh
and insightful examination of the noise levels in this document within the

context of F_-EE-84-2 and thelr owm measurement experience.

OTHER CO_ENTS

Telephone comments received from other manufacturers (Boeing Vertol,
Sikorsky and Bell) involved requests for:

-elaboration on topics related to data acquisition

-elaboration on specific data adjustment and tasting procedures

These requests have been addressed.
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4.0 DATA ACQUISITION

This section describes the noise measurement flight test program data
acquCsitton systems.

4.1 MEASUREMENT FACILITY

The nolse-measurement fllght-test site was adjacent to the approach end of
Runway 12 at DuIles International Airport. This location was chosen
because of the low ambient noise level, positive air traffic control,

security, and availability of emergency equipment.

The test area was nominally flat, with a ground cover of shortj clipped

grass, approximately 1800 feet by 2200 feet, and was bordered on the
north, south, and west by woods.

Runway 12/30 was closed during the test so that interference from other
aviation activity would be minimal. Airport traffic continued to operate
on runways approximately two and three miles east of the test site.

r 4.2 MICROPHONE lOCATIONS

[ Figure 4.2-I is a diagram of the test site detel]ing the location of the
eight microphone locations which made up the two measurement arrays, One
array was used for flight operations, the other for static operations.

The microphone array for flight operations consisted of two sideline
sites, numbered 2 and 3 in Figure 4.2-I, and three centerllne sites,

_[! numbered 5, I, end 4, located directly below the flight path of the
helicopter. The north sideline site, numbered 3, was located in a lightly

i.:: wooded area and was offset 46 feem to the west to provide sufficient
' clearance from surrounding trees and bushes. The ICAO helicopter noise
! certification array consisted of sites l, 2, and 3. Adjustments were made

tO the site 3 data accounting for the offset.
_J

!i 4.3 FLIGHT PATH MARKERS AND THE APPROACH GUIDANCE SYSTEM

i The takeoff rotation point was defined by markers which were constructed

:,: of squares of plywood painted bright yellow with a black "X" in the
; center. The takeoff rotation point was located 1640 feet (500m) from the

center-llne center microphone location. Four portable battery-poweredi
;: spotlights were situated at various locations to assist pilots in

:i maintaining a proper flight path over the centetllne microphone array.

!i Approach guidance was provided to the pilots by means of a Visual Approach

! Slope Indicator (VASI) and through verbal comaands from an observer using
i a balloon-tracking theodolite. Both methods assisted the helicopter

pilots in adhering to the centerllne mleTophone array end in maintaining

the proper approach path.

The VASI system used during the tests was a three-llght arrangement giving

vertical displacement Infcrmatlon within +/- 0.5 degrees of the reference

13
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approach slope. The pilot ohserved a green light If the helicopter was

within 0.5 degrees of the approach slope, red if below the approach slope,
and white if above the approach slope.

The theodolite system, used in conjunction wlth the VASI, provided
accurate approach guidance to the pilot, A brief time lag existed between
the instant the theodolite observer perceived deviation, transmitted a

command, and the pilot made the correction. The theodolite crew_ however,
was generally able to alert the pilot of approach path deviations (slope

and lateral displacement) before the helicopter exceeded the limits of the
one degree green light span of the VASI. Thus. the helicopter only
oeeaslonally and temporarily deviated more than 0.5 degrees from the

reference approach path.

4.4 PHOTO-ALTITUDE DETERMINATION SYSTEM

The helicopter altitude over a given microphone during a given event was
determined by the photographic technique described in the Society of
Automotive Engineers AIR-902 (gel. 9). Thls technique involves

photographing an aircraft during a flyover event and proportionally
sealing the resulting image with the known dimensions of the aircraft.
The camera is initially calibrated by photographing a test object of known

size, from a known distance. Measuring the resnltlng image enables
calculation of the effective focal length from the proportional

relationship:

(Image Length/Object Length) - (Effective Focal Length/Object Distance)

Thls relationship Is used to calculate the distance from the microphone to
the aircraft. Effective focal length is determined during camera
calibration. Object length is determined from the physical dimensions of

the aircraft and the image size is measured on the photograph. These
measurements lead to the calculation of object dlstance or slant distance

[ from camera (or microphone) to the aircraft. The concept applies
similarly to measurlng an image on a print, or measuring a projected image

i from a slide.

' The SAE-9O2 technique implemented during the 1983 helicopter tests
*it_llzed three 35mm single lens reflex (SLR) cameras using sldde film, A

camera was positioned I00 feet from each of the =enterllne mlcrophone
locations. Lenses with different focal lengths, each individually
calibrated, were used In photographing helicopters at differing altitudes

i in order to more fully "fill the frame" and reduce image measurement
error,

The photographer was aided in estimating when the helicopter was directly
overhead by means of s photo-overhead posltlonlng system (POPS). The POP
system consisted of two parallel (to the ground) wires In a vertical plane

orthogonal to the flight path. The photographer, lying beneath the POP
il system, initially posltloned the camera to eo_nclde with the vertlca]

plane of the two guide wires. The photographer tracked the approaching
helicopter in the viewflnder and tripped the shutter when the helicopter
crossed the superimposed wires.

15



A scale graduated in 1/32 inch Increments was used to measure the
projected image. Thls scaling resolution translated to an error In

altitude of less than one percent. Other errors may he introduced by the
orientation of the helicopter, off-center images and focal-plane shutter

distortion. As the hellcopters were not turning during the test runs, the
heldoopter dimension (horizontal stabllzer or skids) measured was well
within I0 degrees of perpendicular to the llne of sight. A IO degree

offset would introduce a range error of 1.5% . Possible errors due to
off-center images and focal-plane shutter distortion were essentuslly
eldmdnated as the photographers were professionals who centered the image

and tracked the target so that Its image In the camera was stationary.
Although SAt AIR-902 states that any system used by a ground observer to i
determine minimum aircraft distance should have an accuracy of leas than

12%, (equivalent to | dB error on AiM or 0.64 dB in EPNL), the maximum
error in the photoscallng technique utilized for these controlled tests to
determine a_rcraft ddstsnce is closer to +/-5Z, which translates to less

than 0.3 dg error In corrected EPNL data. Photo-scallng technlques have
been used for years and are approved by the FAA and certificating
authorities around the world for aircraft noise certification.

4.5 DOPPLER-SHIFT POSITON DETERMINATION TECHNTQUE

Procedures to adjust aircraft noise level data for differences between the
test and reference aircraft position and meteorological data require
synchronization of the measured noise data wlth aircraft posltdon data.

Aircraft poaitdon data synchronized with portable tdme code generators to

the acoustic data were obtained using a procedure developed to extract the
"time at overhead" (TOH) from the acoustic I/3-octave sound pressure level
data itself. The TOH, thus obtadned, was then used with the photographic
altitude data and the cockpit speed and cllmb/descent angle Informstdon to

calculate the average flight path synchronized to the noise data.

The procedure developed to obtain T0U depends upon the spectral
irregularities of the measured noise data resulting from ground
reflections, The direct wave of the noise data from the aircraft to the

microphone receiver instantaneously adds with the reflected wave from the

ground surface, causdng a constructive and destructive interference
pattern. The nature and frequency of the interference depends upon the
geometric relationship between the microphone height and the direst and

reflected path lengths, Since the aircraft is moving relative to the
mdcrophone position, the geometrdc relationship is constantly changing and

produces a "Doppler-llke" frequency shift in the destructive interference
pattern as the adrcraft approaches and then moves on past the microphone
measurdng .statdon, Unlike a true Doppler frequency shift (i.e., the

observed frequency changln E from higher to lower frequencies as the source
approaches the receiver and then continues to decrease in value as the
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source moves away form the receiver) the destructive interference
frequcncyD while also shifting from higher to lower frequencies as the
nircrnft approaches the receiver from down-track, goes through a minimum
frequency at the overhead point then reverses direction and shifts hack to
higher frequencies as the aircraft moves up-crack from the receiver. With
a knowledge of the speed of the aircraft, its cllmb/descent angle and its
altitude at the overhead point, the destructive interference frequency can
be calculated st the overhead point sad at points projected up and down
the flight path.

A computer program was prepared to inspect _ach I/2 second linear noise
data record of an aircraft fly-by and compare levels in adjacent
l/3-oetave frequency bsnds searching out possible destructive interference
"nulls" in the spectral sound pressure level data. A plot of "nulls" VB
I/3-oetave frequency band and time is shown in Pigure 4.5-i for a typical
helicopter level fly-by. The asterisks (*) indicate the frequency bands
where a "null" was found in each spectral record.

Time st overhead from the above method compares within plus or minus 0.5
seconds wlnh TOH obtained using phototheodolite tracking data. This
translates to an error of less than 0.5 EPNdB in corrected sound level for
the case shown in Figure 4.5-I.

For the case shown in Figure 4.5-1, the minimum destructive interference
frequency is calculated to be 68.62 Hz at overhead. Note in Figure 4.5-I
the highlighted Doppler-llke destructive interference null pattern wlth s
minimum frequency plateau at band 18 (56.2-70.8 [is). Since the case
presented is a level flyover, the destructive interference "null" pattern
can be shown Co be symmetrical about the overhead point, thus the aircraft
was at overhead at the point indicated in Figure 4.5-I (the midpoint of
the minimum frequency plateau of the destructive interference null
pattern). Taking Into account sound propagation Clme and the tlme at the
midpoint of the measured 1/2 second data record, the aircraft overhead
time (TOH) is computed. Approach and takeoff data events produce s skewed
null pattern. With a knowledge of aircraft speed and climb/descent angle,
the offset of the overhead point within the minimum frequency plateau of
the null pattern is esslly calculated.

It is to be noted that not ell "null" patterns are as "clean" as shown in
Figure 4.5-1 and require some operator Judgements co ensure proper
selection of the minimum frequency distructlve interference plateau.

4.6 COCKPIT PHOTO DATA

The helicopters' speed, altitude, and torque were documented for each run
in photographs of the cockpit _nstrument panel. The photographs were
taken with a 35mm SLR camera using an 85mm lens end high speed slide
film. The photos were taken when the aircraft was approximately over the
center-llne center microphone location and represent a typical moment
during a particular test crest. This data acquisition system was
augmented by an experienced cockpit observer who provided additional
written documentation of the operational parameters.
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FIGURE 4.6-1
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4.7 UPPER-AIR METEOROLOGICAL DATA

The Notlonal Weather Service (NNS) at Sterling, Virginia provided upper

air meteorologleal data obtained from balloon-borne rodloeondes. These
data eonelsted of pressure, temperature, relative hum_dlty, wind
direction, and wind speed at lOS foot intervals from the ground.

4.8 SURFACE METEOROLOGICAL DATA

The National Weather Service (NNS) at Dulles International Airport

provided temperature, wlndspeod, and wlnd direction. Data were collected
every 15 minutes at a location approximately 2.5 miles from the test site.
This information was used in implementing corrcerlons and adjustments to
data. Meteorological data are provided for each separate helicopter test

_i program in the respective report (references 1-7).
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5.0 RECORDING AND PRE-PROCESSING OF ACOUSTICAL DATA

The data analysis and reduction procedures used in this report are
identified below and in Chapter 6.

The data acquisition, redaction and adjustment procedures represent the
basle ICA0 CAN/7 approach with the incorporation of some of the
reeo_endatlons of WG II to the first meeting of CAEP scheduled for June
1986 in Montreal.

The source noise corrections mandated in CAN/7 have been implemented ualng

the refined procedures specified in Ottawa reeommendatfons to CAEP/] (see
section 6.3).

The airspeed used in each test as the reference airspeed was in accordance
with the less rigorous definition of CAN/7 which specified airspeeds not
actually identified in ai1"worthlness certification. A more specific

reference airspeed has been recommended in the Ottawa WG II report.

The ICAO Annex 16 (CAN/7) Ms Correction Wtndnw_ Appendix 4, Section 9.]
a-e has not been employed in any instance. The llmltaEioss on correetlon
values specified in Annex 16 (CAN/7 Chapter 8.7) have not been observed.

All data have been adjusted as necessary to reference conditions.

The takeoff reference path has been established in each case in accordance

with the recommendations of the Ottawa Working Croup If, shown below,
escep_ that minimum specification engine performance was sot required at

,; the time of the tests (1983). In the case of US built helicopters the

mlmlmum speelficatioa performance is the same as the performance used in
:!:i the Rainbow program.

Raoo_mended change of ICAO WG [I (Gttawa 1985) to ICAO Annex 16
Chapter 8.6.2.1.f

_ the reference takeoff path is defined as a straight llne segment
incllned from the atartlng point (500 meters prior to the center
microphone located 20 meters above ground level) at sn angle

defined hy BRC and Vy for minimum speelflcatlon engine performance.
il

All reference performance data requested from the manufacturers were for

:/ sea level pressure, 59 degrees F conditions.

;_ Reference data were provided by the mansfacturers. In future teat

! programs (in accordance with the Ottawa recommendations) it is anticipated
;ii that minimum specification engine performance parameters will be used.

_:: Alaob takeoff performance will be indexed to 25 degrees C while level
flyover performance will continue to be indexed to 15 degrees C,
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5.1 MAGNETIC RECORDING SYSTEMS

Nagra two-channel dlrect-mode tape recorders were deployed at each site
during the nolse-measurement fllght-test program. On one channel the

noise data were recorded with essentially flat frequency response, while
on the second channel the data were first weighted and amplified using a
high pass pro-emphasis filter.

Helicopter acoustical signals are characterized by large level differences

(30 to 60 dg) between the high end low frequencies and as such the use of
pro-emphasis was necessary in order to boost the high frequency portion of
the acoustical signal. The pre-emphasls network rolled off those

frequenclee below i0,000 Hz at 20 dg par decade. Recording gains wore
adjusted so that the best possible slgnal-to-nolse ratio would be achieved
while allowing enough "head room" to comply with appllcable distortion

avoidance requirements.

Inter-Range Instrumentation Group-B (IRIG-B) time code was recorded on the
RUe channel of each syscem.

The typical measurement system consisted of a Gen Red P-42 preamp and a
Oen Red I/2 inch e!ec_ret microphone (orlented for grazing incidence)
mounted on a tripod with the microphone four feet (I._ meters) from the
gronnd. Each microphone was covered with a 3 inch windscreen, and a 100

foot (30.5 meter) cable connected the presmp and the magnetic recording

system. Figure 5.1-I is a schematic of the microphone and magnetic
recording system

Figure 5.1-2 is a schematic diagram of the microphone locations for the
flight operation array.

5.2 MAGNETIC RECOEDING DATA REDUCTION AND CORRECTION

The analog magnetic tape recordings collected during the noise measurement

flight test program were analyzed at the Transportation Systems Center
(TSC) facility in Cambridge, Massachusetts. The tapes were entered into
magnetic dlsc storage after f_Itering and digitizlnE using the GeaRed 1921

one-third octave real-tlme analyzer. Recording system frequency response
adjustments were applied, assuring overall linearlty of the recording and
reduction system. The 24 one-thlrd octave sound pressure levels (SPLs)

for contiguous one-half second integration periods (spectral time history)
make up the "raw date" base for each event. Data reduction followed the
basic procedures defined fn the Reference (il).
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FIGURE 5.1-1
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FIGURE5.1-2
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5,3 AMBIENT NOISE

The ambient noise is considered to consist of both the acoustical

background noise a_d the electrical noise of the measurement system. For
each event, the amblenr noise level was derived from the five to
ten-second time averaged sound level recorded immediately prior to the
event. The a_bient noise was used to correct the measured raw spectrel

data by subtracting the ambient level from the measured noise levels on an
energy basis. This subtraction yielded the embient corrected signal

level. The following exceptions ere noted_

1. At one-third octave frequencies of 530 Hz and below, if the
measured level was within 3 dg of the ambient level, the

measured level was corrected by being set equal to che
ambient. If the measured level was less than the ambient

level, the measured level was not corrected.

2. At one-third octave frequencies above 630 Hz, if the measured
levnl wes within 3 dB or lees of the ambient, the level was
identified ns "masked",

5.4 SPECTRAL SHAPING

The raw spectral date, corrected for amhlent noise, were adjusted by

sloping the spectrum shape at -3 dB per one-third octave for those bands
(above 1.25 kHz) where the signal to noise ratio was less th_n 3 dg, i.e.,

"masked" bands. This procedure was applied in cases involving no more
than 9 "masked" one-third hands. The shaping of the spectrum over this
9-band range was conducted to minimise EPNL data loss. This spectral

shaplng methodology deviates from Annex 16 (and FAR-36) procedures in chat
the extrapolation includes four more bands than normally allowed,

5.5 ANALYSIS SYSTEM TIME CONSTANT, SLOW RESPONSE

The corrected raw spectral dace (contiguous linear 1/2 second records of
data) were processed using a sllding window or weighted running

logarithmic averaging procedure to achieve an effective "slow" dynamic
response equivalent to the "slow response" characteristic of sound level
meters as required under the provisions of Annex 16 and FAR 36. The

following relarionnhlp using four consecutive data records was used:

= _ .ILi-2_8LI I0 Log [ 0.13 * (I0 'ILI-3) + 0.21 * ,10 ,
(._.lLi-l,+ 0.27 * ,iu )

+ 0.39 * (I0 "ILl) ]

where Li is the one-third octave band sound pressure level for the ith
one-half second record number and SLI is the SLOW detected one-thlrd

octave band sound pressure level for the ith one-half second record

number. These coefficients differ slightly from those proposed in U.S.
Working Paper 6 (WP-6), from the April 1985 ICAO CAEP Working Group II
meeting in Tokyo, Japan (Ref. 12) and in the Helicopter Noise Measurement

Repeatability Program Coordinators v Working Peper, "Detector Response"
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to be presented in Paris Is April 1986. However, the coefficients used in

this report and those proposed in NP-6 yield essentially identical
results.

5.6 NANDSHARING OF TONES

All calculatlons of PNLTm included testing for the prssence of hand

sharing and adjustment in accordance with the procedures defined in ICAO
Annex I6, Appendix 2, Section 4.3.2 and FAR-36, Appendix N, Section
36.2.3.3,

5.7 ToNg CORRECTIONS

Tone corrections were computed initiating the adjustment procedure at 50
Rz (Band 17), two bands prior to the initiation point used for fixed wing

aircraft (80 Hz, Band 19). The initiation of the tone correction
procedure st a lower frequency reflects recognition of the strong low

frequency cone1 content of hsllcopter noise. This procedure is in
accordance with the requirements of ICAO Annex 16, Appendix 4, paragraph
4.3. Lower range tone corrections were assigned using the revised F-value
fence of 1.5 dg.

5,8 OTHER METRICS

In addition to the EPNL/PNLT family of metrics and the SEL/AL family, the
Overall Sound Pressure Level (OASPL) and 10-dg down duration times are

} presented as part of the "As Measured" data set in Appendix B, The
: A-We£ghted Sound Level (AL) and the OASPL were computed using the

aeoustleal spectrum from 24 to I0,000 HZ, Bands 14 through 40.

I
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6.0 DATA ADJUSTMENT PROCESS

6.1 DELTA I CORRECTION: SPHERICAL SPREADING AND ATMOSPHERIC ABSORPTION

Spherical spreading and atmospheric absorption were implemented in

accordance with the procedures outlined in Annex 16, Appendix ij
Section 9.4. The process of correcting data for spherical spreading and
atmospheric absorption included:

I. Adjusting the measured one-thlrd octave SPLs of the PNLTm

spectra to the standard acoustical day, 77F-70% RH, conditions
utilizing on site 1O meter meteorological date.

2. Adjusting for =he change in atmospheric absorption assoolated
with the difference in slant range between the actual and
reference position of the helicopter at the time of PNLT_.

The Delta I correction derived from the difference between as measured

Ph_Tm and adjusted pNLTm is arithmetically applied to the as measured
EPNL.

_ Delta 1 - PNLTm (as measured) - PNLTm (adjusted).

6.2 DELTA 2 CORRECTION: DISTANCE-DURATION AND GROUNDSPEED-DDRATION

!

_i Procedures outlined in Annex 16, Appendix 4, Section 9.4.2 revised (as
reported in CAN/7 Report on Agenda Item 3, pages 3 through 46) were used i

:i in implementlng the duration adjustments.

Delta 2 = [ -7.5 Log (CPAteet/CPAref) ] + [ lO Log (Vg restive ref) ] !
f

where the CPA is the closest point of approach and the Vg is'the ground 1
speed. In the absence of ground speed data, the indicated airspeed was
utilized.

The Delta 2 correction Is applied arithmetically to the as measured EPNL.

6.3 DELTA 3 CCRREETION: SOURCE NOISE

The source noise correction is applied only in tile case of level flyover.
This adjustment accounts £or changes in sound level associated with

davlatlon of the advancing blade Math number from the reference values.
Deviations may be associated with rotor RPM. ambient temperature, or

alrspeed deviations from reference condition.

A separate PNLTm versus Math number function was developed for the

centerline and each of the two sideline mfcrophones for each helicopter
tested. In each case a regression llne was fitted to the data set and the
slope was determined, The following relationship was used [o compute

adjustment values in cases where a linear curve fit yielded the best
R-sqaare0

Delta 3 = slope * (reference Mach# - test Math #)

The Delta 3 correction is applied arithmetically to the as measured EPNL.
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In this report, both second order and first order curve fits were i
generated for each PNLTm Hath data set. The best fit (R-square) curve was

used in correcting data for each microphone. It is noted that in some
other teat programs another independent variable of Hath number might

y_eld the heat fit relationship.

(The computational details of the adjustment process are included for each
helleopter in respeatlve appendleles).

The text of the proposed amendment COttawa, October 1985) to ICAO Annex
16, provides a rigorous speclfloaton of how to implement the exlsSng

source noise correction requirement.

Ottawa Proposed Amendment - to ICAO Annex 16. Appendix 4, 9.5
Cor_eatlon of Noise at Source

If any combination of the following three factors, I) airspeed

deviations from reference, 2) rotor speed deviations from reference,
or 3) temperature deviations from referencep results in an advancing
blade tip Hath number which deviates from the reference Much value,

then source noise edJustments shall be determlned. This adjustment
shall be determlned from manufactures data approved by the
certificating authorities.

Note - This adjustment is based upon a sensitivity curve of PNLTm

versus advancing blade tip Hath number, deduced from overflight
carried out at different airspeed providing a range of advancing
blade tip Much numbers which encompass the reference value. If
unable to attain the reference value then an extrapolation of the

sensitivity curve is permitted if data cover at least s range of

0,03 Math units. The advancing blade tip Mash number shall be
computed using true airspeed, onboard outside air temperature COAT),
and rotor speed. A separate PNLTm versus advancing blade tip _ch
number function shall be derived for each of the three certification

microphone location, centerllne, sideline left, end sideline right.
Sideline left and right are deffned relative to the direction of
flight on a particular test run. PNLTm adjustments are to he

applied to each microphone using the appropriate function.

This is the procedure employed in this document. Also, consistent wlth
another Ottawa WG II recommendation to ammend Annex 18j Ch. 8.6.1,5, a

reference temperature of 15 degrees C has been used to implement source
noise adjustments.
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7.0 ANALYSIS OF DATA i

7.1 SUF_IARY EPNL DATA PER ICAO PROCEDURE

Table 7.1-1 _rovides n synopsis of BP_., values obtained usin_ICAOn_oise

_ertlflcatlon procedures and recommended reflnements identi-f_nSeetlon
,_for the Rainbow Series te__b_copef_/__. " - "

Table 7.1-I also lists the corresponding EPNL values for hellcooters i
inc lude_ in the ICAO CAEP Working Group II Helicopter NndAa_Da_. a_e !

h'-ereafterreferred _o--as ICAO Data Base 2. It is important to observe
_-hat the "ICAOData Base 2" itself is a compilatlon of date acquired under i
generally similar test conditions. The "ICAO Data Basg_ 2" was fermul@/__

" fro_m reenonses to the ICAO _AN/7 (Montreal 1983) Recommendation 1/4 which
requested data acquired using the CAN/7 version of correction and

adjustment procedures. _able 7.1-I also contalns data from an earlle/

ICAO cpmpilatlon made in i978 at a Workln_ Grgup meeting in Tokx_. This
data base Is/iE/eerler_referred _o as "ICAO D@ta Base I".

<: 7.2 RAINBOW DATA: EpNL/LOG (HGTOW) REGRESSION

i Table 7.2-I provides a linear regression analysis of the Rainbow Data as a

function of the logarithm of maximum 8ross takeoff wel_ht (HGTOW). A
serparate analysis has been performed for the three different "

sertlflcntlon operations. In each _aee the correlation coefficient (R)
and coefficient of determination (R) have been provided for the
relationship. Atcentlon is focused on the slopes of the relationships and

R-square values which indicate the extent of EPNL dependency on Log HGTOW.
It shonld be noted chat the regression independent variable noise is Log
weight, expressed in pounds, not kilo-pounds as in the limit equations
below.

Figure 7.2-i provides a sca_ter plot of the Rainbow takeoff data along

with the line of regression and also the weight dependent (i,e., between

;_i 800 and 80,000 kg) ICAO noise certification limit line for the takeoff
operation.

if!
ICAO NOISE CERTIFICATION LIMITS

:: TAKEOFF: EPNL Limit - 86.6l + (9.97 * Log (MGTOW))

:; LEVEL FLYOVER: EPNL Limit - 85.61 + (9.97 * Log (MGTOW))

_ APPROACH: EPNL Limit - 87.61 + (9.97 * Log (MGTOW))

:: (weight expressed in thousands of pounds)
ii

These equations represent the llmltatlons over the weight dependent
portion of the noise standard.

.r

Data points are identified by helicopter model in the legend in Table

7.2-2. Figures 7.2-2 and 7.2-3 provide similar plots for the level
flyover and approach operations respectively.
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TABLE 7.1-1

--.F_ II_TA---
Mb_1(_ fEB_ IC_8 ICAO ICAO

_muo_m (ms) { (L_S){Tm_ nm m_oA_

_ (19a6)

500D/E 3,000 3.48 84.14 85.11 86.89
AS'fAR 4,3(]0 3.63 87.21 86.78 89.64
_WII6TAR 5,070 3.71 87.59 88.48 91.70

8,488 3.93 92.67 91.01 94.71
222TWINI£T 7,850 3.89 89.35 91.64 93.91
V_JUL, 48,500 4.69 93.61 92.78 99.54
S-76A 10,300 4.01 91.00- 89.67 93.09

IO_ODATABASEI (1977)

AS350 4,180 3.62 8930 87.20 91.20
SA 342 4,180 3.62 iVA 88.20 95.50
SA342 3,520 3.55 59.80 HA NA
SA360 6,600 3.82 92.40 NA NA
SA365 7,480 3.87 89.40 NA 9_,00
SA3307 16,280 4.21 97.80 93.60 96.10
SA321F 15,3(]0 4.40 98.&O 92.00 98.60
A 109 5,3cX) 3.73 I,IA 90.&O 93.00
MI 6A 8S,ZY_O 4.95 NA 103.40 107,40
MI 2 7,755 3,89 NA 89.50 96.10
MI8 2.5,212 4JX) NA 97.30 99.60
W3 13 9,350 3.97 91.60 97.70 96.90
ID 105 5,060 3.70 88._0 89.60 9L10

47(3 2,728 3.44 NA 90.30 89.60
H 300C 1,804 3.26 NA 80.60 NA
S 64 42,812 4.63 NA 97.70 98,60

ICAODATABASE2 (1985)

AI09A 5,733 3.76 92.40 91.80 93.00
205L 4,000 3.60 85.90 85,80 90.30
212 H-I 10,500 4.02 91.70 94.60 95.70
.SCZE 2,551 3.41 85.10 85.80 87.70
I_I17 6,284 3.80 88.80 92.60 90.40
BIG17P2 6,174 3.79 88.80 92.50 90.20
IDI05C 5,072 3.71 89.70 90.40 90,60
MI-26I 123,Z_0 5.09 NA I06.00 NA
MI--8 26//00 4.42 100.CO 97.00 100.20

I S.-61 11-3 22,050 4.34 95.80 92.60 94,00
S-65I{-53 36,989 4.57 95.70 97.10 99.90
S-76 10,024 4.00 91.60 91.30 93,K)
UI_ 20,253 4.31 89.20 96.80 96.90
W30-100 12,002 4,08 92.60 93.70 97,80
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TABLE 7.2-1 i

Rainbow Data: EPNL Levels/Log MGTOWRegrosslon

_** TAKEOFF (ICAO) _**
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSIONEQUATION
.................................... YEEPNL

Y = SLOPE*X + INTERCEPT
7.3t "60.80 XELOG MGTOW(LBB)

CORREL = 0.8600 MEAN X = 3.91

RSQ. = 0.7396 S.D. X = 0.3921
STD.ERR- 1.8639 MEAN Y = 89.37
TOT VAR = 11.1186 S.D. Y - 3.3345
SAMPLE= 7

i

_* LFO (ICAO) *_*
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
5.87 66.44

CORREL = 0.8381 MEAN X = 3.91
RSQ. _ 0.7024 S.D. X = 0.3921

:_ STD.ERR = 1.6404 MEAN Y = 89.35
! _ TOT VAR = 7.5344 S.D. Y = 2.7449

SAMPLE = 7

_*_ APPROACH (ICAO) ***
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSIONEQUATION

Y = SLOPE _X + INTERCEPT
9.70 54.89

CORREL = 0.9483 MEANX = 3.91
RSQ. = 0.8994 S.D. X = 0.3921
STD.ERR = 1.3937 MEAN Y = 92.78
TOT VAR = 16.0856 S.D. Y = 4.0107
SAMPLE 7
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TABLE 7.2-2

Legend: Rainbow Data Base

GRAPE LEGEND
RAINBOWSERIES

# ON
GRAPE HELICOPTER

i 500 DIE
2 ASTAR
3 TWIESTAR
4 222 TNINJET
5 DAUPEIN
6 E-76A
7 234/CH-47D
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EPNL (dB) vs. LOG MGTOW (Ibfs_)/
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EPNL (dB) vs. LOG MGTOW _(_1_
RAINBOW SERIES (1986) /Y02.0
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EPNL (dB) vs. LOG MGTOW
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Table 7.2-3 contains a regression analysls (elmllar to Table 7.2-1) for
the same data except that the tandem rotor BV-234 has been deleted from
the data set. Thls analysis has been done in order to demonstrate the

sensitivity of the computed regression slopes to the absence or presence
of a slngle anchoring datum. The legend for the adjusted data set Is
shown in Table 7.2-4° In each certification flight mode the slopes swing

from slightly less than the ICAO limit llne slopes to sllghtly greater

than the limit llne slopes. The deletion of any other single point such
as the Hughes 500 D/E would likely achieve a slope close to that of the
ICAO limit lines.

Figures 7.2-4, 7.2-5, and 7.2-6 provide scatter plots with regression
lines and noise limits for the different flight modes for the Rainbow data
base minus the BV-254.

7.3 ICAO DATA BASE 2: EPNL/LOG (MGTGW) REGRESSION

Table 7.3-I contains a regresslos anslysls for the ICAO Data Base 2. As
in Tables 7.2-i and 7.2-2 the regression relation characteristics are

provided along with goodness of fit information (R-square). It is
interesting to note the closeness of the ICAO Data Base slopes to those o_
the noise limit lines.

Figures 7.3-I through 7.3-3 provide scatter plots with regression lines
a_d melee limits for the different flight modes for ICAO Data Base 2. The
legend for points in the ICAO data base is contained in Table 7.3-2.

7.4 RAINBOW DATA AND ICAO DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7.4-i provides the regression analysis information for the merged
data sets (Rainbow + ICAO Data Base 2). Table 7.4-2 identifies the index
used for'each helicopter in the merged data set plots which follow in

F_gures 7.4-i through 7.4-3. A certain few helicopters appear In both
data bases (e.g. the S-76) representing rigorous flight test data from

different test programs.

7.5 ICAO DATA EASE I: EPNL/LOG (MGTOW) REGRESSION

Table 7.5-I provides regression analysis for a set of data developed at
the December 1978 ICAO CAN Working Group B meeting in Tokyo (Informatlon

tabulated in Refers,re 8). The data set was identified at the Tokyo
meeting as Working Paper 25. I hereafter refer to it as ICAO Data Base
i. Data ate plotted with the regression llne and melee level limits in

Figures 7.5-I through 7.5-3. Indlvldual points are identified in Table
7.5-2.

7.6 MERGED DATA: EPNL/LOG (MGTOW) REGRESSION

ICAO Data Base I, ICAO Data Base 2 and Rainbow Data are grouped and
analyzed for _he best linear fit EPNL/Log MGTOW in Table 7.6--I. Data are

plotted in Figures 7.6-I through 7.6-9 sad are identified in Table 7.6-2.
As discussed above, certain helicopter models have been tested in more
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:_ TABLE 7.2-3

!
Rainbow Date: EPNL Levels/Log MGTOW Regression minus BV 284/CH-47D

*** TAKEOFF (ICAO) ***
RAINBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS),
LINEAR REGRESSION EQUATION
.................................... ¥_EPNL

Y = SLOPE *X + INTERCEPT
13.99 35.86 X_ LOG MGTOW (LB8)

COEEEL = 0.9362 MEAN X = 3.78

RSQ. = 0.8764 S.D. X = 0.2024
STD.ERR = 1.1883 MEAN Y = 88.66
TOT VAR = 9.1419 S.D. Y = 3.0236

_ SAMPLE = 6

,_ ***LFO(ICAO)***
_' RAINBOW SERIES MINUS BV 234/CH-47D

,, EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION!i:

',; Y = SLOPE *X + INTERCEPT
= 11.12 46.82

_i CORREL = 0.8961 MEAN X = 3.78
h RSQ. = 0.8030 S.D. X = 0,2024
i: STD.ERR = 1.2457 MEAN Y = 88.78
_i! TOT VAR = 6.3007 S.D. Y,= 2.5101
"i SAMPLE = 6
T

i:! *** APPROACI!(ICAO) ***
_ RAINBOW SERIES MINUS SV 234/CE-47D

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

i_ Y = SLOPE _X + INTERCEPT
i' 13,50 40.68

I CORREL 0.9292 MEAN X = 3.78
,[i E SQ. = 0.8634 S.D. X = 0,2024
_i STD.ERR = 1.2151 MEAN Y = 91.66
_i TOT VAN = 8.6489 S.D. Y = 2,9409

SAMPLE = 6

37



TABLE 7.2-4

LeBend:RA Rainbow Data Base minus BV 2341CH-47D

GRAPII LEGEND
RAINBOW SERIES
(MINUS 234/CB-47D)

# ON
GRAPH HELICOPTER

.......... .------.. .....

1 500 D/E
2 ASTAR
3 TRINSTAR
4 222 TWINJET
5 DAUPHIN
6 S-76A
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EPNL (dB) vs. LOG MGTOW (Ibs)
RAINBOW SERIES (MINUS 234-/CH--4-7D)
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EPNL (dB) vs. LOG MGTOW (Ibs)
RAINBOW SERIES (MINUS 234/CH--47D)
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TABLE 7.3-1

ICAO Data Base 2: EPNL Levels/Log MGTOW Regression

_ TAKEOFF (ICAO) _*_
ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)

LINEAR REGRESSION EQUATION Y=EPNL
I

Y = SLOPE _X + INTERCEPT
9.81 52.23 X = LOG MGTOW (LBS)

CORREL = 0.8227 MEAN X = 3.99

RSQ. = 0.6768 S.D. X = 0.3477
STD.ERR= 2.4626 MEAN Y = 91.34
TOT VAR = 17.2009 S,D. Y = 4.1474
SAMPLE 13

*_* LFO (ICAO) _**
ICAO DATA BASE 2

EPEL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE _X + INTERCEFf
= 10.56 50.51

CORREL = 0.9315 MEAN X = 4.06
R SO. = 0.8677 S.D. X = 0,4458
STD.ERR = 1.9133 MEAN Y = 93.43
TOT VAR = 25,5437 S.D. Y = 5.0541
SAMPLE 14

_* APPROACH (ICAO) _*
ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE _X + INTERCEPT
10.42 52.34

COREEL = 0.9056 MEAN X = 3.99

RSQ. = 0.8201 S.D. X = 0.3477
STD.ERR = 1.7727 MEAN Y = 93.88
TOT VAR = 16.0164 S.D. Y = 4.0021
SAMPLE = 13
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EPNL (dB) vs. LOG MGTOW (Ibs)
ICAO DATA BASE 2 (198,5)
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EPNL (dB) vs. LOG MGTOW (Ibs)
ICAO DATABASE 2 (1985)
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EPNL (dtB) vs. LOG; MGTOW (Ibs)
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TABLE 7.4-1

Rainbow and ICAO Data Base 2: EPNL Levels/Log MGTOW Regression

*** TAKEOFF (ICAO)***
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSIONEQUATION
.................................... Y=EPNL

Y = SLOPE _X + INTERCEPT
9.03 54.90 X--LOG MGTOW (LBS)

CORREL 0.8210 MEAN X = 3.96
R EQ. = 0.6740 S.D. X "_ 0.3556
STD.ERR = 2.2951 MEAN Y -- 90.65
TOT VAR = 15.3055 S.D, Y = 3.9122
SAMPLE 20

*** LFO (ICA03 ***
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSIONEQUATION

Y = SLOPE *X + INTERCEPT

= 0.86 52.53
CORREL = 0.8797 MEAN X = 4,01
RSQ. = 0.7740 S.D. X = 0.4257
STD.EER- 2.3261 MEAN Y = 92.07
TOT VAR = 22.7397 S.D. Y _ 4.7686
SAMPLE _ 21

*** APPROACH (ICAO)***
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
I0,19 53.19

CORREL = 0.9204 MEAN X = 3.96
RSQ. = 0.8472 S.D. X = 0.3556
STD.ERR = 1.5805 MEAN Y = 93.50
TOT VAR = 15.4860 S,D. Y = 3.9352
SAMPLE 20
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TABLE 7.4-2

Legend:Rainbow andlCAO Data Base 2

GRAPH LEGEND
RAINBOW & ICAO DATA BASE 2

# ON
GRAPH HELICOPTER

1 500C
2 500 D/E
3 206L
4 ASTAR
5 TWINSTAR
6 BOIO5 C
7 AI09 A
8 BKll7 P2
9 BKll7
A 222 TWINJET
B DAUPHIN
C S-76
D S-76A
R 212 H-I
F W30-10O
G UH-60A

[ H S-61H-3
I HI-8

J S-65 H-53

K 234/CH-47D
L MI-26 I

f
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EPNL (dE}) vs. LOG MGTOW (bs)
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EPNL (dB) vs. LOG MGTOW (Ibs)
RAINBOW SERIES & ICAO DATA BASE 2
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EPNL (dB) vs. LOG MGTOW (Ibs)
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TABLE 7.6-1

ICAO Date Baeo 1: EPNL Levels/Log MGTOW Regression

*** TAKEOFF (ICAO) **_
ICAO DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION
.................................... y= EPNL

Y -- SLOPE *X + INTERCEPT

12.19 44.68 XF-LOQMGTOW (LB$)

CORREL 0.9109 MEAN X = 3.89
R SQ. = 0.8297 S.D. X = 0.2923
STD.ERR = 1.7442 MEAN Y = 92.13
TOT VAR = 15.3136 S.D. Y = 3,9133
SAMPLE = 8

*** LFO (ICAO) ***
ICAO DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE _X + INTERCEPT
= I0.31 31.00

CORREL 0.8801 MEAN X = 3.99
R SQ. 0.7745 S.D. E = 0.4989
STD.ERR = 2.9001 MEAN Y _ 92.12
TOT VAR = 34.1931 S.D. Y = 5.8475
SAHPLE 13

*** APPROACH (ICAO) ***
ICAO DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE _X + INTERCEPT
9.44 57.90

CORREL = 0.9181 MEAN X = 4.03
R SQ. = 0.8428 B.D. X = 0.4513
STD.ERR = 1.9219 MEAN Y = 95.98
TOT VAR = 21.5436 S.D. Y = 4.6415
SAMPLE = 13

52



O
_



EPNL (dB) vs. LOG MGTOW (Ibs)
ICAO DATA BASE 1 (1977)
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EPNL (dB) vs. LOG MGTOW (Ibs)
ICAO DATA BASE 1 (1977)
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EPNL (dlB) vs. LOG MGTOW (Ibs)
ICAO DATA BASE 1 (:1977)
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TABLE 7.6-1

Merged Data Sets: EPNL Levels/Log MGTOWRegreeslon

*** TAKEOFF (ICAO) *_*
RAINBOW, ICAO DBI & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION
................................... Y_ EPNL

y = SLOPE _X + INTERCEPT
= 9.40 54.03 XmLOG MGTOW(LBS)

CORREL = 0.8073 MEAN X = 3.94
RSQ. = 0.6517 S.D. X = 0.3347
STD.ERR = 2.3447 MEAN Y = 91.07
TOT VAR = 15.2021 S.D. Y = 3.8990
SAMPLE 28

*** LFO (ICAO) ***
RAINBOW, ICAO DBI & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION
....................................

Y= SLOPE*X + INTERCEPT
10.05 51.85

CORREL 0.8792 MEAN X = 4.00
RSQ. = 0.7730 S.D. X = 0.4477

_ STD.ERR 2.4773 NEAN Y = 92.09
TOT VAR = 26.2160 S.D. Y = 5.1202
SAMPLE 34

*** APPROACH (ICAO) ***
• RAINBOW, ICAO DBI & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION
....................................

Y = SLOPE *X + INTERCEPT
10.02 54.51

CORREL = 0.9041 MEAN X = 3.99

R SQ. = 0.8173 S.D. X = 0.3910
STD.ERR 1.8820 MEAN Y = 94.48
TOT VAR = 18.7854 S.D. Y = 4.8342
SAMPLE 33
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TABLE 7.6-2

Legend: Merged Data Sets

GRAPH LEGEND
RAINBOW, ICAO DB-I & IOAO DB-2

# ON
GRAPH IIELICOPTER

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

1 B 300C
2 500C
3 BELL47G
4 500 D/E
5 SA 342
6 206L
7 AS 350
8 SA 342
9 ASTAR
A BO 105
B TWINSTAR
C BOLOS C
D A 109
E AI09 A
F BKII7P2
G BKII7
H SA 360
I SA 365
J HI 2
R 222 TWINJET
L DAUPHIN
M WG 13
N S-76

• 0 S-76A
p 212 H-I
Q W30-I00
R SA 330J
S BH-60A
T S-61}|-3
U HI 8
Y SA 321F
W HI-8
X S-65 H-53
y S 64
Z 234/CH-47D
A1 MI 6A
A2 HI-26 I

r

J
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EPNL (dB) vs. LOG MGTOW (Ibs)
RAINBOW, ICAO 0B--1 &: ICAO DB--2
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EPNL (dB) vs. LOG MGTOW (Ibs)
RAINBOW. ICAO DB--1 &:: ICAO DB--2
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EPNL (dB) vs. LOG MGTOW (Ibs)
RAINBOW, ICAO DB--1 & ICAO DB--2
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than one program. Since each program is unique and a different helicopter
(serial number) is involved In each program (often at somewhat different
welghts or operational conditions) no da_a have bees excluded In the
merged set.

7.7 S_ARY OF EPNL/LOG (HGTOW) REGRESSION

Table 7.7-1 (A-C) summarizes the linear regression information developed
in the Sections 7.2, 7.3, 7.4, and 7.5. The table shows the coefficients

of dete_mimatlon and regression equations for each scenario. Table 7.7-1
also provides a second order curve fit to the varlsble Log (HGTOW). In
every case except one,the second order R-square value is markedly improved
relatlve to the linear R-square value. In the case of the merged Rainbow
and ICAO data sets the takeoff and level flyover R-square values are
markedly improved with marginal improvement on the approach operation,
This insight may provide guidance for empirical EPNL prediction efforts
and future evaluation of nolae standard limits.

7.8 SYNOPSIS OF LINEAR SOURCE NOISE ADJUSTMENT RELATIONSHIPS

Thls sectlon summarizes the characteristics of llnear relatlonshlps

developed for the Rainbow test helicopters linking PNLTm and the advancing
blade tlp Math number for source noise adjustments. These adjustments
were applled only to level flyover data and were not applled to takeoff
and approach measurements.

As seen in the appendices of thls report, the best curve flt was used in
implementing source noise adjustments for each mtcrophonej for each
helicopter. In some cases this was a linear flt; in others a second order
flt was best. Fat comparison purposes a linear curve fit has been used in
thls section for ell scenarios.

PNLTm versus advancing Math number relationships have been developed for
helicopter left-slde, rlght-slde end centerllne measurement locations.

Table 7.8-I shows the slope and R-square value by helicopter and
microphone location. The averaged slopes and R-square values are shown
along with standard deviation. To the right slde of the table is the

three microphone average slope and the three microphone average R-square.

along with the Math number range spanned by the data.

A_ong the interesting features of thls table one sees a dominant
sensitivity indicated by the larger regression slopes, on the right side

of the helicopter even in the case of the counter clockwise Aerospatlale
models. Another interesting feature is the very steep right side slope
for the Bell 222. Also of note is the BV-234 asymmetry In slopes in a

situation where each side of the helicopter has an advancing blade tip.
It is very likely that the tall rotor acoustical contribution to the PNLTm
is a factor which, if quantified, would explain some of the slngle rotor
helicopter results.

Table 7.8-2 incorporates the Hughes 500 D/E Is the data base. The Hughes
500 D/E was deleted from Table 7.8-I because of the anomalous results seen
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TABLE 7.7-1A

Summary of let and 2nd Order Curve Fits: EPNL/Log MGTOW

RS_,E_ICtJAND 2rid_ IE_L-_CN_Y TAIEE
ICAOTAKEDFF

P_ICff _ LI_ 2rid_ _id

0.7396 0.8973

S_ Y = (7,31* X) + £0.80 Y = -@3.BI+ (83,32* X) + (-9.25* X^2)

W/O3F 0.8764 0.8557
BV234/0{-47D Y = (13.99 * X) + 35.86 Y = -104.86 + (89.25 * X) + (-10.04 * X"2)

ICAO 0.8297 0.8906

DATABASE1 I y = (12.19* X)+ _A,68I Y = 211.72 + (-72.35• X)+ (10.64• X^2)

ICAO 0.6768 0.8505
DATABASE2 Y = (9.81 * X) + 52.23 Y = 21.23 + (25.39 * X) + (-1.94 * X"2)

_I]_E_ & 0.8572
ICAO Y = (9.(]3* X)+ 54.90 Y = -49.59+ (61.10* X) + (-6.43* X_2)

DATABASE2

RAI_, 0.6517 0.8506
IC2_D-BASE1 Y = (9.DA* X) + 54.03 Y = -43.92+ (58.33* X)+ (-6,07* X'2)
ICA0D4MSE 2
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TABLE 7,7-1B

Summary of 1st end 2nd Order Curve Fits: EPNL/Log MGTOW

R_P,E_IQ_AND2nd OP_R R_CTIC__vlHARYT_
ICAO

P,IQCESS[CN LINEAR _ 2nd ORD_ 2ndOP,DF_
'lESTSB_I_ R^2 RJNCTIC_ R'2 1;t_T_

RA12_¢ 0.7024 0._

SF2/IS Y = (5.87* X)+ 06.Z,X, Y = -63.25+ (69.62* X)+ (-7.76* X^2)

W/OUI' 0.8C_0 0,8228
BY 234/01-47D Y = (11.12* X)+ 46.82 Y = -289.60+ (191.05* X)+ (-2Z_.O0* X"2

ICAO O.?7zJ5 0.9116
DATABASEI Y = (I0,31* X) + 51.00 Y = 29.56+ (20.95* X) + (-I.30* X'2)

IC)_3 0.8677 0.922.5
DATABASE2 Y = (I0,_* X) + .50.51 Y = 68.72+ (1.82* X)+ (I.04* X"2)

P,AJgmO_& 0.7?40 0.8949
ICAO Y = (9.86* X)+ 52.53 Y ::56.49+ (7.95* X)+ (0.23* )['2)

DATA IMSR 2

_'/, 0.7730 Y = 0.90_I
ICAOD-BASE1 (10.05* X) + 51.85 Y = 45.07+ (13.37* X)+ (-0.40* X^2)
ICAOD-BASE2

I
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TABLE 7.7-1C

8ummery of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

P_ICN AND 2rid_ I_LTICN S_MARYTABLE
ICAOAPI_OAG{

P_I(IN LINEAR LINEAR 2rid(3RI)_ 2ridC_
"i_ZL"SI_JES R'2 FUNCIECfi R^2 I_NCIXC_

RA_BCW _ 0,9334
SB%I'_ Y = (9.70 * X) + 54.69 Y = .-45.N + (59.07 * X) + (-6.01 * X'2)

w/our _ 0._5
BV234/Q_-47D Y = (13.50* X)+ 40.68 Y = -382.50+ (239.84* X)+ (-30.19* X'2)

I ICAO _ 0.9097
; DATABASE1 Y = (9.44* X)+ 57.93 Y = 101.25+ (-11.60* X)+ (2.52* X'2)

ICAO 0.8201 0._44
DATAIMSE2 Y = (10.42* X)+ 52.34 _Y= 29.81+ (21.74* X)+ (-1.41* X'2)

& _ 0.9(£8

ICAO Y = (10.19* X)+ 53.19 Y = -6.45+ (39.90_¢X)+ (-3.67* X'2)
DATA 5%SE 2

_, 0.8173I 0.8982

ICAOD4MSE 1 IY = (10.02* X)+ 54.51 Y = 61.44+ (6.62* X)+ (0.41* X'2)ICAOD-BASE2
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TABLE 7,8-1

8ummary Table: Level Flyover So.roe Noise Adjustment Functions

_RY TAI_ZR_ ALLl_Ii_ I0_I_OTr_RLI_ StBP_
(Dz_Pr _ 5co D/E)

JtNALIMp: ]8-Mu--B6

5'_ _ _ L]_ RZQ_TS]_f_/_E 3 PKC,'.VEPJ_ AIN._Cl{RAN_
IELICI3RT2 S.0FE R'2 _ R*2 SLGPE R'2 _1_ R'2 H_ M_

_SPATIALEA_r._R _2,52 0,76! 44,72 0,720 55._ 0.860 47,69 0,780 0,7324 O,8173
AI_I_ATIA[_DAIR[IN 52.51 0,7_5 Z5,75 0,641 57,76 0,663 _,34 0,683 0,79"B 0,85_6
_U'ATrJLE 7Y_'_'l'/_I 51.63 0,805 55,59 0295 78.26 0.663 51,83 0.73I 0,7293 0.8183
[BL 222IW_ JF/ 65,33 0,&'w_ 15,16 0,654 110.93 0,896 70,47 0,732 0,7942 O,IM71

V_lO_ 29.72 0.280 _.65 0.600 52.79 0.855 _.05 0.578 0.7495 0.8_6
S.-7(M 78.g0 0,840 75,20 0,798 97.15 0.916 83.75 0.851 0,7516 0.82_

AVB_)_ 53,44 0,680 47,18 0.686 75.45 0.812

_. I1_/. 15.68 0.19 15.63 0.06 22.17 O.10

TAELE 7,8-2

SO_J_ff T_ R_ ALL_J_/_ m_ER LI7_ S_OPES

II_.31D3PI_ _0_ I1"2 _ R'2 _ R*2 S[OFfl R_2 _IN

L]_O_ATr_ALE/_r/_ _2,_2 0,76I _A,72 0,720 55.8_ 0,800 &7,E9 0,7_0 0,732_ 0.8173
g_o_l_AIZ _c_ 52,51 0,7_5 25,75 0,54! 57,70 0.66.3 45,34 0,683 0,7928 0,8556
_ATr_AL_ l_]_'r_ 51,63 0,805 55._9 0,7_ 78,20 0,_ 61,83 0,731 0,7293 0,8183

222 _ JF2 E%33 0,6_6 35,_6 0,6_ 110,_ 0,890 70,_ 0,732 0,7o_2 0,8_71
_ 29,72 0,2_0 46,65 0,600 52,79 0,855 43,05 0.578 0,7495 0.8_
KOO 30,87 0,_ -15.96 0,163 59.65 0,607 2,4,85 0,418 0,70_9 0,7_

_-7&_ 78,90 0,8_0 75,20 0,798 97,15 0.916 83,75 0.851 0,7516 o,_J_

AV_ _0.21 0,6_2 38.16 0.612 73,19 0,783

5110,l_, _6.53 0,19 26,41 o, lg 21,26 0,12
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at the aenterline location. The result at eenterllne was statistically

insisnlflcant with an R-square of 0.163. (In the source adjustment a null
function was used to adjust the 500 D/E centerllne data.) This very poor

correlation is in sharp contrast to most other results sbowlng R-square
values in the 0.6 to 0.8 range.

The average and statl.tlcsl variation in slope have been identified in

order to examine consistency and explore the sultahilityof a generalized
,_ correction relationship. As one can see, while individual helleopters

display very unique characteristics, a generalized slope can be identified
with a value between 35 and 75.
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APPENDICES A-G

A. Hughes 500 D/E, AI-A3

B. Aerospatlale AS 350D (ASter), BI-B3

C. Aerospatlale AS 355F (TwlnStar), CI-C3

D. Aerospatlale SA 365N (Dauphin), DI-D3

E. Bell 222 Twin Jet, El-B3

F. Boeing Vertol 234/CH-47D, FI-F3

G. Sikorsky S-76A, GI-G3

Appcndlccs A-G contain the data and related analyses for the Rainbow

Series helicopters.

Section one (e,g. AI) of each appendix (A-G) contains the fully corrected

magnetic recording data. The following two pages Includo an explanation
on how to read section one and the definitions to be used for 8eetlon one.

Ssction two (e°g. A2) of each appendix (A-G) con£alns the sourse noise
oorteetlon backgrouod date, Provided are the test background reference

advancing blade tip Mash number, the PNLTm and altitude adjusted PNLTm
values, and the best fit function analysis with linear and second order
functions. Included are graphs showing advancing blade tip Mash number vs

PNLTm for left, center, and right side microphone locations.

, Section three (e.g. A3) of each appendix (A-G) contains the BPNL Summary
Tables providing location averages (left, center, and right), three

mlerophom 9 averages, and overall summary of all valid three mlorophone
averages.



Correction Data using "Simplified Procedure" are presented:

The key to the table numbsring system is as follows:

Table No. J. 1-1. 1

Appendix No,- ............

Helicopter No, & Microphone Locntlon--

Page No. of Group ..................................

Table No. J.1-X-s Aerospatlsle SA 365N (Dauphin)
J.2-X.X Aerospatla]e SA 355F (TwlnStar)

J.3-X-X Aerospatlale SA 350D (AScar)
J.4-X-X Sikorsky S-76 (Spirit)
J.5-X-X Bell 222

J.6-X-X Hughes 500D/E

J.7-X-X Boeing Vertol CD-470D (Chinook)

Microphone No. I centerline-senter
2 sideline tS0m south
3 sideline 150m north



DEFINITIONS

A brief synopsis of "Correction Data" column heading Is presented.

EV Event number

EPNL Effective Perceived Noise Level

SEL Sound Exposure Level, the total sound energy measured
within the period determined by the 10dE down duration
of the A-Weighted time history. Reference duration,
l-second, j

PNLTm Tone Corrected Perceived Noise Level (maximum)

ALH A-weighted Sound Level (maxinmm)

•! _1 (P) Spherical spreading and atmospheric absorption

t adjustment to PNLTm per Annex 16, Chapter 2, Appendix I,
Section 9.4 using 10 meter temperature and relative

_ humidity data. Tref-77 F, RHref-70g.

_I (A) Spherical spreading and atmospheric absorption
adjustment to ALm,

_2 Duration adjustment=
-7,5 Log (¢PA/CPAR) + I0.0 Log GRND SPD/REF SPD

_3 Advancing blade tip Hath number adjustment

Acoustic Angle The angle between the aircraft flight path and the noise
path at time of PNLTm

CPA Distance aircraft to receiver at closest point of
approach

SR Slant Range-dlstance aircraft to receiver at time of
PNLTm

CPAR Reference closest point of approach

SRR Reference slant range

GRND SPD Aircraft ground speed

REF SPD Reference aircraft speed



APPENDIX A (AI-A3)

HUGHES 500 D/E

!.
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TABLE AI-3

IADLEN0. 1.6-1.3

HOGIES5006 HELICOPTER DOT/TOO
2/ 6/66

C0RRECTIONDnTR_

SITE: 1 EEHTERLIN£- CEHTER JUNE2211903

gOOUSTIC TRACKINGDATA(Meters)
CORRECTED CORRECTIONS(dD) 8HOLE (ACTUAL) (REFERENCE1GREED(m/see)

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

Ev EPHL GEL PNLTI ALl /\I(P) /\I(R) 1\2 /\3 (8eg) CP8 ER CPRR GRR GRHD REF

6 gEORGEAPPROACH-- TARGET1A872 NTG.

67 69.1 87.5 92,3 61.1 -3.21 -2.99 1.48 84.9 BS.8 86.2 119.3 119.6 37.0 33.7
on 88.1 85.9 90.8 78.1 -2,79 -2.66 1,04 103,6 89.8 91.9 119,3 122.0 34,5 33.7
69 DT.B 05.5 90.2 77.3 -2.13 -2.03 1.75 115.8 95,4 106.0 119.3 132.6 42.7 33.7
010 g9,1 87.4 90.9 79,1 -3.18 -3.04 1.05 85.4 g5.s 85.8 119.3 119.7 33,4 33.7
611 89.1 87.3 91.6 79.5 -2,31 -2.20 1.13 113.3 93.7 102.1 119.3 129.9 36.5 33,7

AVg. go,7 86.7 91.2 79.0 -2.72 -2.50 1.29 100.6 90.0 94.4 119.3 125,0 36.8 33.7
Std Dv 0.7 0.9 0,6 1,4 0.49 0.46 0,31 14.8 4.5 9.2 O.O 6.0 3.6 0.0
90%C] 0.6 0.9 O.G 1.4 0,47 0.44 O.SO 14.1 4.3 8,8 0.0 5.7 3,4 O.O

6 DEGREEAPPR_CH-- TARGET18G52 KTS.

Ht2 9%4 86.9 90.6 78,4 -2,55 -2.46 1.53 - 112.2 92.2 99.6 119,3 126.9 27.3 23,2
HIS 91.4 90.1 91.7 80.4 -3.14 -2.90 1.57 89.7 86.7 86.7 119.3 119.3 26,2 23,2
H14 89.9 88.4 69.2 77.5 -2.58 -2,44 2,32 92.6 91,2 91.3 119,3 119.5 32.4 23.2
H15 Og,G 07.6 88.9 77,5 -2.48 -2.35 0.91 L24.9 92.4 112.7 119.3 145,4 23,9 23,2
M)6 91.4 90.4 92,8 81,2 -2.91 -2.78 1.93 90.4 87.8 87.6 119,3 119.3 28.0 23.2

Avg. 90,3 80.7 90.6 79.0 -2,73 -2.59 1,65 - 102,8 90,1 95.6 119.3 126.5 27,7 23,2
OLdDv 1,0 1.5 1.7 1.7 0.28 0.24 0.52 15.8 2.6 10.8 0.0 11.4 3.2 0.0
90Z C1 l,O 1.5 1.6 1.6 0.27 0.23 0.50 15,1 2.6 10.3 O.O IO.D 3,1 O,O

9 OEDREEOPPRO_OH-- TARGETlAG62 KT8.

J23 97,1 85.2 88,4 75,9 -0.46 -0.51 1.20 103.6 112.0 115.3 118.5 122.1 35.0 27.7
324 07.5 85.7 87.8 75,7 -2.24 -2,12 1.59 94,1 93.5 93.7 118.0 116.8 33.4 27.7
J2D 86,7 85.2 86,9 75,1 -2.27 -2.19 1.93 100.0 93.0 94.4 118.5 120.3 36.0 27.7
J26 07.1 65.4 og.A 76,3 -t.92 -1.64 1.28 1018 98.6 104.8 118.5 126.0 32.4 27.7

Avg. 67,1 85.4 87.9 75.8 -1o73 -1.61 1.50 101.9 99.3 102.1 118,5 121.8 34.2 27.7
Gt_ gv 0.3 0.2 0,7 0.5 0.85 0.79 0.33 6.6 8.6 10.2 0.0 3.1 1.6 O,O
9OZC1 0.4 0.3 O.D 0.6 1.00 0.91 0.39 7.8 10.4 12.0 O.O 3.6 1.9 O.O

12 DEGREEOPPRORC8-- TARGETIRS62 NTG.

L33 86.3 84.2 87,4 75.5 -1.77 -1.71 1.09 90.9 96,9 96.9 117.4 117,4 30.9 27,7
L34 06.1 84.6 86.9 75.1 -1.55 -1.49 1.17 95,9 98,9 99.5 117,4 118.0 31.9 27,7
L35 _,9 83,1 86.6 74.9 -1.94 -1.96 1.16 93.5 95.0 95.1 117.4 117.6 30.9 27.7
L36 89.8 6O.O 91.6 79.6 -g.22 -2.13 1.02 100.9 92.5 94.2 117.4 119,5 29,3 27,7
L37 86,0 64,2 66,3 74.4 -1.80 -1.73 1,03 106.1 96,6 100.5 117,4 122.1 30,4 27.7

AVg. 06,6 84.8 87.7 75.9 -[.O6 -1,78 1,09 97.4 96.0 97.2 [17.4 118,9 30.7 27.7
50_]Dv 1.9 1.8 2,2 2.1 0.25 0.23 0.07 6.1 2,4 2,7 O,O 2.0 0.9 0,0
9OZCl 1.8 l.B 2.1 2.0 0.24 0.22 0.07 G.B 2.3 2.6 O.O 1.9 0,9 O,O

*- OIta Correc%edUsing 'GilplifJed Procedure'



TABLE AI-4

TABLENO, 1,6-2.1

HUGHES5000HELICOPTER DOT/TOO
21 5/86

CORRECTIONOATA*

SITE: 2 SIDELINE - 150 N. SOUTH JUHE22,1983

ACOUSTIC TRACKINGDATA(Hereto)
CORRECTED C0RRECTIONS(dO) ANOLE (ACTUAL1 (REFEREHCE) SPEED(z/see)

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

EV EPNL OEL PHLTI ALz /\I(P) /\I(A) /\2 /_.3 (Dog) CPR SR CPRR ERR ORNI) REF

6 DEGREEAPPROACH-- TARGETIAS62 KlS. (IEAO)

87.5 85.7 87.6 75.9 -0.85 -O.BO 0.87 108.7 176.9 186.7 191.7 202.3 ZI.9 27.7
_ e5.9 84.2 B7.1 74.4 -o.se -0.77 0.19 118.3 176.9 200.9 191.7 217.7 27.3 27.7
FZ 87.8 6,5.1 86.4 74.9 -1.00 -0.92 1.12 133.3 174.5 2Z9.7 191.7 263.3 33.4 27.7
F4 88.8 66.7 09.0 76.6 -0.0] -0.0) 1.42 119.2 175.P 201.5 191.7 219.5 36.0 27.7
F,5 86.6 84.8 BB.l 76.2 -0.00 -0.73 0.42 107.9 177.4 186.4 191.7 201.,5 28.B 27.7
F6 86.6 84.4 88.1 75.8 -0.99 -1.01 0.95 108.5 172.8 182.2 191.7 202.1 31.9 27.7

Avg. B7.1 85.1 B7.7 75.6 -O.B9 -0.84 O.8Z 116.0 175.7 199.6 191.7 217.7 31.,5 27.7
St_ Ov 1.0 0.9 0.9 0.6 O.00 0.10 0.45 9.9 1.8 21.2 0.0 23.8 3.1 0.0
90Z C] 0.8 O.B 0.8 0.7 0.07 0.09 0.37 8.1 1.5 17.5 0.0 19.5 2.6 0.0

TAKEOFF-- TRROETIAS 62 HTS. (]CAO)

]17 85.0 82.9 8,5.,5 72.9 -2.05 -1.94 0.1,5 81.R 184.6 186.7 227.0 229.6 28.3 _[1.9
)18 85.3 83.2 05.6 72.9 -1.99 -t.86 0.36 78.2 185.7 189.7 227.0 231.9 29.8 31.9
119 8,5.,5 83.5 8,5.0 73.1 -1.73 -1.62 0.35 56.7 191.0 228.5 227.0 271.6 30.4 ZI.9
120 85.9 83.7 8,5,4 73.0 -1.80 -1.67 0.37 95.3 189.7 190.,5 227.0 227.9 ZO.A 31.9
121 85.6 83.5 85.2 72.7 -1.61 -1.,55 0.46 85.,5 192.6 193.2 227.0 227.7 31.4 31.9

; 122 8,5,A 83.2 84.9 72.,5 -1.74 -1.64 0.,56 65,6 191,0 209.8 227.0 249,3 31,9 31.9

AvS. 85.4 H3.3 85.3 72.9 -1.82 -1.71 0.37 77.1 189.1 199.7 227.0 239.6 30.3 ZI.9
0%_ Ov 0,3 0.3 0,3 0.2 0.17 0,15 0.14 13.9 3.2 16.3 O.O 17.6 1.3 O.O
901C1 0.3 0.2 0.2 0.2 0.18 0.13 0.11 11.5 2.6 13.4 0.0 14.5 1.0 0.0
TAKEOFF-- SlANRARO(SEETEXT)

H.27 84.1 82.1 84.0 71.6 -2.25 -2.14 0.97 8,5.2 179.5 180.2 227.0 227.7 33.4 31.9
K28 6,5,9 83.9 85.2 73,0 -1.69 -1,00 0,72 79,9 186,0 108.9 227,0 230.,5 32,4 31.9
NZO 85.1 82,8 04.5 71.8 -1.64 -1.59 0.,57 76.3 190.5 196,1 227,0 233.6 31.9 31.9
H31 05.1 83.1 84.6 72.1 -1.6,5 -1.58 0.70 76.0 190.7 196.5 227.0 233.9 32.9 31.9
K32 85.0 82.7 B4.9 72.6 -1.68 -1.60 0,6,5 B9.4 109.7 189.7 227.0 227.0 32,4 ZI.9

_[_ 85,0 02.9 84.6 72.2 -1.02 -1.74 0.72 01.4 187.3 190.3 227.0 230.,5 32,6 31.9
"l}v 0.6 0,7 O,S 0.6 0,26 0,24 0.1,5 5,8 4.7 6.7 0,0 32 0,6 0.0

90Z CI 0.6 0,7 O.S 0.,5 0,25 0.23 0.14 5.5 4.5 6.4 0,0 3,1 0°6 0.0

J- O_tl CcPPectedUsir,g 'SiJpl )Pied Procedu_'e'



TABLE A1-5

TABLER0, 1._-2.2

IRIOHES5000HELICOPYER DD_J1SC
21 5JR6

6_RECT$OR_)ATA_

OI_E: 2 SI_ELIXE - 150_. S_T_ ._LlltE22_i903

ACOLiGT[C TRAC_I](GO_TA(i_eter_l
CORRECTED CORRECTIOR6(dBl ANGLE (ACTUAL) (REFERENCE) SPEED(i/see)

Ev EPNL EEL PHLTI ALl /\1(P1 /\I(A) 1\2 I\Z (Dog) CPA GR CPAR ORR GRND REF

500 FT, FLYOVER-- TARGETIAS 125KYS,

A38 87,2 85,0 69.4 76.8 -0.73 -0.73 0.73 2.03 100.1 19],6 196.6 212,1 215.5 61,7 55.9
A39 87,4 65.1 G9.8 77.1 -0.06 -0.07 -0.26 3,74 108.3 206.8 217.8 212,1 223.5 01,4 55.9
NO 87,1 8A,7 69.6 76.7 -0.05 -O.OB 0.09 2,91 102.3 207.4 212.3 212.1 217.1 56,1 55.9
fiA1 87,2 84.6 69.4 ?6.7 -6.35 -0.37 0.14 2.9b 102.6 201.G 266.0 212,1 217.4 55,6 55.9
A42 66,7 64,3 89.7 77.1 0.04 0.02 -0.16 3,27 105.3 210,0 217.7 212.1 219.9 53,5 55.9
AA3 87,0 04.6 90,2 77.2 -6.3 -O,lb -6.02 3.05 102,1 206.6 211.3 212,1 217.0 54.5 55.9
AA4 84,9 82.5 66.1 75.5 -0,37 -0.34 0.21 1.38 106.7 202.4 211.4 212.1 021,5 56,6 55.9

Avg. OG,G B4,A GV.S 76.7 -0.24 -0.25 0.10 2.76 103.9 204,1 210.6 212,1 218.8 55,6 55.9
_t_ Ov 0,9 0.9 0,7 0.6 0.27 _,26 _.3"_ 0.00 2,9 5,5 7.3 '0,0 2.9 3,2 0._,
902 C[ 0,6 0.6 0.5 0.4 0.20 0,19 0,24 0.58 2.1 4,0 5.3 0,0 2.1 2,A 0.0

500 FT. FLY0VER-- TARGET[AS 111 KTO.

B45 85.2 82,7 G7,6 74.6 -0,06 0,03 0.40 0.95 98,2 210,3 012.4 212,1 014,3 54,0 49,6
O46 84,2 81.7 86.6 73.6 0.18 0,15 0.09 1.20 97,4 213.5 215,3 212.1 213.9 50.9 49.6
647 65,7 83,4 69.6 75.5 -0.15 -0.24 0.25 2,24 97,8 206.4 208,3 2|2,1 214ol 51,4 49.6
648 84,9 82,5 07.9 75,2 0.09 0.13 -0.12 1,43 109,9 212.7 226.1 212,! 220,5 40,4 49.6
BA9 86,5 83.9 G8.9 75,7 -0,05 -O.OG 0,03 2,59 100.0 208.8 212.6 2[2.1 216,0 49,A 49,6

Avg, 85,3 82.6 07.9 74,9 O.OO -0.00 0.13 1.68 100,8 210,3 214,9 210.1 216,8 50,0 49.6
St8 DV 0,9 O.B 0,9 0.8 0.13 0,16 0,20 0.70 5.2 2,9 6.7 0.0 5,0 2.2 0.0
902 C1 0,0 O.B 0.9 0.7 0,13 0.15 0.19 0.67 5,O 2,8 6,4 O.O 4,7 2.1 0.0

5_0 FY. FLYWER-- TA_ET lAG 97 ATE.

C50 _.5 8_,9 67.0 ?k._ "t,.15 -0.04 ¢,03 1,23 005.5 206,9 216.6 212.1 21%9 43,2 43.4
C51 85.8 03,5 87.6 74.8 0.14 0,10 0,19 2.06 105,7 210.2 220.5 212.1 220°4 A5,3 43,A
C52 O6.4 81._ _,2 7"_J.A 0.06 6._ 6.17 1,11 $11.5 218.0 225.7 212.1 22_,0 A4,? A3.4
C53 85,6 03,5 66.3 74,5 -1.84 -1.76 1,17 1.36 129,6 175.9 220.2 212,1 275,2 4%4 43.4

Avq, 85,1 82.7 66.8 74,2 -0.45 -0,42 0,09 1.46 113.0 201,6 222.8 212.1 235,9 45.7 43,4
5"18Ov 0.0 0.9 0.6 0.6 0.94 0,96 0.52 0.41 11,A 17,3 5.2 0,0 26°5 2,6 O,a
903 CI 0.9 1.1 0.8 O.R 1.10 1,06 0.62 0.50 13.4 20.3 6.2 O,O 31,1 3.1 0.0

500 FT. FLYOVER-- TARGET]AS 83.5 NTS.

056 94.5 82.0 86,5 73,2 -0.72 -0,72 0.67 O,BS 9%5 195.1 197.9 210,1 215.1 40,6 37,1
055 85.1 83.0 85.9 73,7 -1.31 -1,26 0,68 1.90 108.5 104,7 194.7 212,1 223.6 29.1 07.1
D56 85.0 82.7 86,4 73,1 -0.47 -0,47 0.47 0.94 90.5 200,1 200,1 212,1 212°1 39.6 37.1
957 85.4 B3.A 85,8 73.9 -1.44 -1,35 0.93 1.55 103,4 103.0 108.1 212.1 21G,1 41.1 07.1

Avg. 85,0 62.8 86,1 73o5 -0.98 -0.95 0.69 1.31 100,5 190.7 195.2 212.1 217.2 40.1 37.1
S'_8Ov 0.6 0.6 8,4 0,3 O.A6 G,42 0,19 0.50 7.6 8.2 5.2 0.0 4,9 0.9 0.0
902 CI 0.4 0.7 0.4 0,4 0,55 0.50 0.22 0,59 8.9 9,7 6.1 0.0 5.O 1.1 0.0

1000 FT, FLYOVER"" TARGETlAG 125 KTG.

E58 00,4 78,1 61.0 68,4 "0,07 -0.13 O.O9 92.9 327,5 327.9 335.4 305.9 56,1 55.9
E59 _.0 77._ 80.5 68,5 0.33 0.20 -6.03 %%1 336.2 355,8 Z35.A 355._ 55.6 55.9
E60 60,5 78.5 80.9 68.8 0.06 -0,02 0,11 102.7 329,9 338,2 335,4 343,9 $6.6 55.9

Avg. OO.Z 78,1 80.8 69,5 0,11 0.02 0,06 101.6 331.2 340,7 305,4 3A4.9 56.1 55.9
OLdDv 0.3 0.4 0.3 0,2 0.20 0,17 0.68 8,2 4,5 14,1 0,0 9,6 0,5 O.Q
902 C[ 0,5 0.6 0.4 0,3 0.34 0,28 0.13 13,6 7.6 23.8 0,0 16.2 0,9 0.0

l- Dlt_Corrected Using 'GiDplified Procedure'



TABLE AI-6

TAOLEt_.1.6-2.3

HLIGI]ES5009HELICOPTER DOT/TSC
2/ 5/86

CORRECT]OHOA]Ai

O]TE: 2 SIDELIHE- 150H. SOUIH JUHE22,1983

AC050T[C TRACKINO05TA(Heters)
CORRECTEO CORRECTIONS(dB) AltOLE (ACTUAL) (KEFEREHCE)SPEED(z/sec)

Ev EPHL SEL PHLTm6LI /\I(P) /\1(A) i\2 ]\Z (Deg) CPA SR CPAR SRR GRHO 6EF

6 0£0502/_PRO_ll-- TARGETIAS72KTS.

07 87.1 65.1 89.5 77.1 -1,06 -0,97 0.75 112.2 172.4 186.2 191,7 207.0 37.0 33.7
08 07.1 05,2 09.2 76.5 -0,94 -0.91 0.41 100,2 174.1 176.9 191.7 190.8 34,5 33.7
89 05.] 86,7 90.7 70,6 -0,74 -0.69 1.20 101,4 177,3 180.9 191.7 195.5 42,7 33.7
Q10 05.6 03.5 06.8 74,4 -1.10 -1.03 0.31 122.7 172.2 204.7 191.7 227,9 33,4 33,7
011 67.1 05.0 68.7 76.2 -0.00 "0.76 0.62 101.9 176.4 180.3 191.7 195.9 36.5 33.7

8vg. 07.0 85.1 89.0 76.5 -0.93 -0.87 0.67 107.7 176.5 165.0 191,7 204.2 30.6 33.7
Std By 0,9 1,1 1.4 1,4 0,16 0.14 0.38 9,7 2.3 11,1 0.0 16.2 3,6 0.0
9OZC| 0,9 1.1 1.6 1,6 0.15 0.14 0.36 9.3 2.2 10,6 0.0 13.5 3.4 0.0

6 DEGREEAPPROAC]_-- TARGET]AS52 KTS.

1112 86.7 86,1 07.2 74.9 -0.88 -0.82 0.90 98.9 175.6 177,8 191,7 194.0 27.3 23,2
1t13 07.7 06,0 86.1 75,6 -1,01 -0.95 0.86 113.4 172,8 188,2 191,7 200.8 26,2 23,2
1114 69.1 07.1 87.6 75,3 -0.07 -0.79 1,74 110.6 175,1 187.1 191.7 204.7 32.4 23.2
1115 66.2 83.5 65.2 72.5 -0.01-0.77 0.36 105,3 175.8 182,2 191.7 198.7 23.7 23.2
1116 60.0 06.6 88.5 75.9 -1,56 -1.47 1.45 97,5 163.6 165,0 191.7 193.3 28.8 23.2

Ovo, 57.5 65,4 86,9 74.8 -1.02 -0.96 1.08 105.1 172.6 100.1 191.7 199.9 27.7 22.3
610Dv 1.1 1.6 1.3 1,4 0.30 0.29 0,54" 7.0 5,2 9.4 0,0 6.7 3,2 0.0
90][01 1.1 1.5 1.2 1.3 0,28 0.28 0.51 6,6 4.9 9.0 0.0 6.4 3.1 0,0

9 DESI_tEEAPPI_OfiCI{-- TOROET]68 62KTS.

J23 87.2 65,6 87.1 75,1 0.01 -0.03 1,08 122.0 187.2 220.7 191,2 225.4 35.0 '27.7
J24 07.2 65.3 06.3 74.7 -0.61 -0.61 1,07 85,9 176.7 177,1 191.2 191.6 33.4 27.7
J25 07.2 85.3 66,7 74.9 -0,61 -0.60 1,40 79,6 176.5 179.5 191.2 196.4 36.0 27.7
J26 07.2 65.7 07.2 75,6 -0,51 -0.46 0.88. 100.,I 179.5 182,5 191,2 194.6 32.0 27.7

6v_. 67.2 65.5 86.0 75.1 -0.43 -0.42 1,11 97.0 180.0 189.9 191,2 201.4 34,2 27.7
6t_0v 0.0 0.2 0.6 0.6 0.30 0.27 0,22 10,8 5.0 20,6 0,0 16.0 1.6 O.O
901CI 0.0 0.3 0,5 0.4 0.35 0.32 0,25 22,1 5,9 24.2 0,0 18.8 1.9 0,0

126E(]REEAPPROACH-- T60GET1AS62XTS.

L33 05.9 64,0 85.7 73.6 -0.46 -0.49 0,69 92,9 170,1 178.4 190,5 190.7 30,9 27,7
L34 06.9 85,4 66.8 74,8 -0.41 -0,43 0.81 96,0 179.2 100,2 190,5 191.5 31.9 27.7
L.36 06.2 80,2 87.0 76.9 -0.52 -0,52 0,70 107.8 177.1 186.0 190,5 200.1 30.9 27.7
L36 00.6 06.8 80.4 77.4 -0.60 -0.59 0,51 126,9 17,5.8219,9 190,5 239,3 29,3 27.7
L37 87.1 8.5.6 86.0 73.7 -0,51 -0,48 0,62 111,9 177,9 191.7 190.S 205.2 30.6 27.7

Avg. 07.0 85.2 86.8 74,9 -0,50 -0,50 0.67 107.1 177.6 191.3 190.5 205.2 30.7 27.7
8td Dv 1.1 1,1 1.0 1,5 0,07 0.06 0.11 13,6 1.3 16.9 0,0 19,5 0.9 0.0
90ZC1 1.1 1,1 1.0 1.4 0,07 0.06 0,11 13.0 1.2 16.1 O.O 18,6 0.9 O.O

m- 8_t_CorrecteeUsih9 'SiDpllfied Procedure'
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TABLE A1-8

TABLERO.1.6-3.2

HUGHES8000HELICOPTER 80T/TSC

CORRECTZORDf_TA| 21 5/86

SITE: 3 8]OEL]HE - 150 H. RORTH JUNE2211983

AC0USTIC TRACKXHGDOTA(Begets)
CORRECTED CORRECT]OFI8(dB) ARGLE (fiCTUALI (REFEBERCE) 8PEEO(m/sec)

Ev EPHL 8EL PNLT= ALe At(P) 1\1(A) /\2 /\3 (De8) CPA 8R CPAR SRR 8gHD REF

500 FT. FLYOVER-- TARGETlgS 125 KT8.

_ 838 80,1 84,2 88.1 76.3 -0,66 -0,68 0,71 1.05 104.5 194.8 201,2 212,1 219,1 61.7 55.9
839 85.1 83,0 87,9 75.5 -0.01 0,01 -0.30 1,94 123.3 208.1 249.1 212.1 253.9 51.4 55,9
840 85,4 83,3 88.0 75,7 0,06 0,03 0,07 1.51 113,2 208.7 227.2 212,1 230,9 56,1 55.9
841 05,8 83.6 88.8 70,7 -0,24 -0,27 0.12 1.53 113.5 203.1 221,6 212,1 231.4 55.6 55.9

• A42 95,2 83,0 87,1 75,0 0.14 O,ll -0,18 1,69 101.5 211.4 215.8 212,1 216.5 53,5 55.9
843 04.9 62,8 68.0 76.0 -0.02 -8.Og -O,O4 1.58 109.2 208.0 220,2 212,1 224,7 54.5 55.9
A44 86,3 64.2 88.7 76.5 -0.24 -0,27 0.19 2,66 79.1 203.7 207.5 212.1 216.0 56.6 55.9

Avg. OS.5 83.4 88.1 76.0 -0.14 -0.16 0.08 1.71 106.3 205.4 220.4 212.1 227.5 58.6 55.9
8td DV 0.6 0,6 0.6 0.6 0.27 0.27 0,33 0.50 13.9 5.5 15.4 0.0 13.3 3.2 O.O
90][ C[ 0.4 0,4 0.4 0.4 0,20 0,20 0,24 0.36 10.2 4.0 11.3 O.O 9.7 2.4 O,O

500 FT. FLYOVER-- TAROET1,0 111I(TS.

Bg5 88,9 83,6 88.4 76,0 0.12 0,09 0.38 1,84 98.0 211.6 213.7 212.1 21,.2 54,0 49.6
846 04,3 82,1 86.0 73.7 0.28 0.21 0.07 2,32 100.8 214,9 218.8 212.1 216.0 50,9 49,6
B47 84.9 82.5 86.5 74,2 -0,09 -0.10 0.23 1,16 111.5 207,6 223.1 212,1 228.0 51.4 49.6
840 84,7 82.4 86.3 74,6 0,25 0.17 -0.14 2,76 07.3 214,1 214.3 212,1 212.4 48,4 49,6
849 84.4 82,0 86.4 74.1 0.07 O,Ol 0.01 1,34 119.3 210.1 241,0 212.1 243.3 49,4 49.0

Avq. 04.0 82,5 06.7 74,5 0.13 0.08 0.11 1.88 103,4 211.7 222.2 212.1 222.8 5,,8 4%6
8L4 8v 0.6 0,6 0.9 0.9 0.15 0.12 0.20 0,67 12.4 3.0 11.2 O.O 13.0 2,2 0.0

_;i 90Z 8I 0.6 0.6 0.9 0,8 0,14 0.12 0.19 0.64 11,8 2,8 10,7 O.O 12.4 2.1 O.O
:i 500 FT. FLYOVER-- TARGETIAO97 8T8.

); C50 84.9 82.5 65.9 73.6 0.05 0.00 0.01 2,38 99,5 210.3 213.2 212.1 215.0 43,2 43.4i

;j C5I 04.7 62,3 05.9 73.4 0,23 0.17 0.16 1.07 93.6 213.6 214,0 212.1 212.5 45,3 43.4i 858738 0,30078152.1`5,7, 21d4213.2212.12139,47434
86.1 73.6 -1.78 -1.72 1.16 0.70 132,0 177,0 239,0 212,1 205.3 49.4 43.4

Ovg. 64,6 82,3 86.0 73,6 -0,34 -0.37 0.37 1,57 105.6 203,1 219,6 212.1 231,7 4,5.7 43.4
8_._Ov 0.4 0.4 0.1 0,2 0.96 0.90 0.53 0.82 17.8 17,5 12,3 O.O 35,7 2,6 0,0
90I CI 0.4 0.4 0.1 0,2 1,13 1.06 0.62 0,96 20.9 20.5 14.4 O.O 42,0 3,1 0.0
500 FT. FLYOUE8-- TARGETIA8 83.5 I(Tg.

U54 84.4 82.0 66,0 73.2 -0.67 -0.66 0.65 1.64 87.6 196.4 196,5 212.1 212,3 40,6 37.1
85`5 04,3 82,0 8`5.5 73.1 -1.21 -1.20 0.66 0,98 113,9 165.9 .20.7_ 212.1 .231,9 39,1 37.1
056 84.5 82.5 8`5.7 72,9 -0,23 -0,30 0.45 1,82 160,3 201.4 <_x6-._212.1 C_628.'T_ 39.6 37.1
D57 04.4 82.3 8`5.7 73.6 -1.34 -1.29 0.91 0.80 122.9 184.1 219.4 212.1_25'2"-,7 41.1 37.1

_ Avg. 84,4 82.2 0`5.7 73,2 -0,86 -0.86 0,67 1.31 121.1 191.9 304,0 212.1 331,3 40.1 37.1
8tU 8v 0.1 0,2 0.2 0,3 0.51 0.47 0.19 0.50 30.1 8.3 19`5.4 0,0 198,7 0.9 8,0

: 90;[ CI 0,1 O,O 0.3 0.4 0,60 0.55 0,22 0,58 3`5.4 9,0 229,9 0,0 233,8 1.1 0.0
1000 FT. FLYOVER-- T,RGET148 12`5KTS.

E58 00,2 77.5 61.7 68.8 0,02 -0.04 0.08 90.4 329.2 329.3 335,4 335.4 50.1 55.9
859 79.5 77.2 81,4 69.4 0.33 0.25 -0.05 109.1 337.9 357.6 32`5.4 354.9 55,6 55.9

:i E60 00.1 77.0 81.4 69.0 0,08 0.02 0.09 92.9 331.6 332.1 335.4 335.9 56,6 55.9

Avg. 79.9 77.5 81.5 69,1 0.14 0.00 0.04 97.5 332.9 339:6 335.4 342.1 `56.t 55.9
8t4 Dv 0,4 0,3 0.2 0.3 0.16 0.15 O.OB 10.1 4.5 15,6 0,0 11.1 0,5 0.0
902 Ci 0.6 0.5 0.3 0,6 0.28 0.26 0.13 17.1 7.6 26.3 0,0 18,8 0.8 O,O

!

i- D_,_ Correct.edUsing 'Simplified Procedure'



TABLE AI-8

T_BLENO. 1.6-3,3

HUDHES5000 HELICOPTER 80T/_SC
2/ 5186

DORRECTtONOATAW

D[TE_ 3 S]DELIliE - 150 ft. HORIH JLIHE22,198]

ACGLISTtC TRADKIHGDATA(HeLers)
CGRRECTED CORRECTIOH5(08) AHGLE (ACTUAL) (REFEEEHCE) 8PEED¢I/=-.ec)

Ev EPNL 5EL PHLTz ALz /\I(p) I\t(h) 1\2 /\3 (Degl CPA 8R CPAR 5RR 6RH8 8EF

6 DEGREEAPPROACH-- TARDETlAD 72 ET8.

67 83.0 81.6 84.4 71.Z -0.% -0.91 0.72 104.2 174.1 179.6 191.7 197.7 37.0 33.7
fig 03._ 80.8 84.3 71.8 -0.86 -0.80 0.37 119.0 175.9 201.1 191.7 219.2 34.5 33.7
89 83.7 01.1 84.6 71.2 -0.68 -0.62 1.24 97.7 179.2 180.0 191.7 193.4 42.7 33.7
810 84.5 82.2 65.9 73.4 -0.95 -0.90 0.28 115.6 173.9 192.9 191.7 212.6 33.4 33.7
81! 84.8 82._ 85.6 22.9 -0.72 -0.69 0.58 111.7 178.3 191.9 191.7 206.3 36.5 33.7

Av_, 04,0 81,6 85,0 72,1 -0,83 -0,78 0.64 189,7 176.5 189,3 191.7 205,9 36,8 33,7
8tc]DV 0.6 0,7 0.8 1.0 0.12 0.13 0.38 8.7 2.4 9.0 0,0 10.5 3.6 0.0
901 8! 0.6 0.7 0,8 0.9 0_12 0.12 0.36 8.3 2.3 8.6 O.O 10.1 3.4 O,O

6 DEGREEAPPROACH-- TARfETIA5 52 KT8.

lit2 97.1 65.3 86,B 75.7 -0.78 -0.72 0,94 - 133.8 177.4 245.7 191.7 265.4 27,3 23.2
Hi3 86.5 81i.0 05.4 72,5 -0.89 -0.87 0,03 79.2 174.5 177.7 191,7 195.1 26.2 23,2
I[14 85.6 03.2 84,1 71,9 -0,75 -0,72 1.70 112.5 176,9 191.5 19t.7 207.5 32,4 23,2
I11_ 07.0 BS.2 85.4 72.7 -0.72 -0.66 0.33 74.7 177.6 184.1 191.7 198.7 23.7 23.2
H16 136.1 83.7 86.1 73.0 -0.80 -0.79 1.23 97.6 175.1 176.7 191.7 193.4 28.9 23.2

_g. 86.5 84.4 85.5 73.2 -0.79 -0.75 1.01 99.6 176.3 195.1 191.7 212.0 27.7 23.2
SiSSy 0.6 0.9 1.0 1,5 0,06 0.08 0.51 24.3 1.4 28.9 0,0 30,_ 3.2 0.0
90XC[ 0.6 0.9 1.0 1.4 0.0_ 0.08 0.48 23.2 1.3 27.5 0.0 28.9 3.1 O.O

9 DEGREEAPPROACH-- T_GET IA8 62 KTS,

J23 04.7 82.3 8_.7 73.2 0.14 0.12 1.05 124,2 109.2 220.9 191,2 2_1.2 35.0 27.7
J24 64.2 81.7 83.5 70.5 -0.52 -0.53 hO4 94.8 178.5 179.1 191.2 191.9 33.'1 27.7
J25 84.9 82.2 6_.9 72.B -0.51 -0.51 1.36 110.8 178.3 190.7 19|.2 20JI.5 36.0 27.7
J26 84.4 61.9 64.4 71,4 -0.33 -0.32 0.85 126.3 181.3 225.0 191.2 237,2 32.4 27.7

Av(h 84.6 82.0 84.6 71,9 -0.30 -8,31 1.07 114.0 181.B 205,9 191.2 216.2 34,2 27.7
8t_ 8v 0.3 0.3 l.O 1.3 0,31 0.30 0,21 14,5 5;1 2_.7 0,0 21.6 1.6 0,0
90! El 0.4 0.3 1.2 1,5 0._6 0.36 0,25 17.1 6,0 29,1 0,0 25,4 1.9 0.0

12OEOREE_PRO._ -- T_fET [AS 62 Xt8.

L33 B4.1 81.7 94.8 72.4 -0.47 -0.33 0.6_ 111.1 180.B 193.8 190.5 2¥1.2 30.9 27.7
L34 rio TRACKINGDA]A
L35 03.9 91.0 8_.6 71.6 -0.42 -0.38 0.66 114.8 179.7 198.1 190.5 209.9 30.9 27.7
L36 (36.3 82.8 87.2 73.3 -0.51 -0.46 0,46 121.8 178.4 209.0 190,5 224.0 29.3 27.7
L37 84.2 62.1 84.5 71.1 -0.35 -0.35 0.57 106.5 180.6 188.4 190.5 198.6 30.4 27.7

_ 84.8 81.9 85.3 72.1 -0.4_ -0.38 0.58 113.6 179.9 197.5 190.5 20%2 30.1 27.7'l_v 1.1 0.7 1.3 1.0 0.07 0.06 0.09 6.4 1.1 9.1 0.0 10.9 0.7 0.0
903C1 1,3 0,,9 1.5 1.2 0.08 0.07 0.11 7.6 1.3 10.7 0.0 12.8 0.9 0.0

n- Oit= Corrected 8sirL9 'simplified Procedure'



TABLE A2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: ll-Mar-86

I{UGHES500 D/E
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)
[

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 125.00 59,00 492.00 26.41 0.7986
B IIi.00 59,00 492.00 26.41 0.7774
C 97,00 59,00 492.00 26.41 0.7562 !
D 83.50 59,00 492.00 26,41 0,7358

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 125.00 77.00 492.00 26.41 0.7851
B iii.00 77.00 492.00 26.41 0.7642

; C 97.00 77,00 492.00 26.41 0.7434
_ D 83,50 77.00 492.00 26.41 0.7233

<

_i TARGETCONDITIONS
kJ

' SERIES DESCRIPTION
_ A 500FT.LFOIAS= 125KTS.
',_ B 500 FT. LFO IAS = III KTS.
_i C 800 FT. LFO IAS = 97 KTS.
_i D 500 FT. LFO IAS = 83.5 KTS.

_ • 492.00RPM= I03_ROTORSPEED(STANDARD)

!
Q

i

!i

i

:)i

_'_/ i.., _.._,_ . _ ............... . _



TABLE A2-2

ACTUAL TEST CONDITIONS ANAL. DATE: ll-Mar-E6

HUGHES 500 D/E

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A38 120.00 92.00 490.00 26.41 0.7646
A39 100.00 91.O0 490.00 26.41 0.7339
A40 I09.00 90.00 490.00 26.41 0.7498
A41 108.00 89.00 490.00 26.41 0.7490
A42 104.00 88.00 490.00 26.41 0.7438
A43 106.00 87.00 490.00 26.41 0.7474
A44 ll0.O0 86.00 490.00 26.41 0.7540
B45 105.00 86.00 490.00 26.41 0.7466
B46 99.00 85.00 490.00 26.41 0.7385
B47 IO0.00 85.00 490.00 26.41 0.7399
B48 94.00 85.00 490.00 26.41 0.7311
B49 96.00 85.00 490.00 26.41 0.7340
C50 84.00 85.00 490.00 26.41 0.7163
C51 88.00 86.00 490.00 26.41 0.7216
C52 87.00 86.00 490.00 26.41 0.7201
C53 96.00 86.00 490.00 26.41 0.7334
D54 79.00 86.00 490.00 26.41 0.7083
D55 76.00 86.00 490.00 26.41 0.7039
D56 77.00 86.00 490.00 26.41 0.7053
D57 80.00 86.00 490.00 26.41 0.7098
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ADV. BLADE TIP MACH NUM. VS PNLTM
B8.0 HUGHES 500 D/E

.i.÷
,.,I- ÷

84.0 ¢

o 0
o. o

83.0 7 .... 3 + i i --- I
0.7000 0.7200 0.7'$00 0.7600

ADVANCING BLADE TiP MACH NUMBER
LEFT SIDELINE ÷ (:ENTER LINE 0 RIGHT SIDELINE



TABLE A2-4

HUGHES 500 U/E
LEFT SIDELINE

ANAL. DATE: ll-Mar-86

EVENT X INPUT Y INPUT
................................

A38 0.7646 86.85
A39 0.7359 85.81
A40 0.7498 86.24
A41 0.7490 87.07
A42 0.7438 85.27
A43 0.7474 86.20
A44 0.7540 86,70
B45 0.7466 86.68
B46 0.7385 85.33
B47 0.7399 85.19
B48 0.7311 86.50
B49 0.7340 84.91
C50 0.7163 85.82
O51 0.7216 84.67
O52 0.7201 85.07
C53 0.7334 85.38
D54 0.7083 85.63
D55 0.7039 84.37
D56 0.7053 85.38
D57 0.7098 84.88

LINEAR REGRESSION EQUATION
........................................

Y = SLOPE* X + INTERCEPT
' 30.87 63.08

R SQ. = 0.485 MEAN X = 0.7327
R 0.696 S.D. X = 0.0176

STD.ERR 0.577 MEAN Y = 85.70
CORNEL 0.696 S.D.Y = 0.78
SAMPLE 20 TOTVAR= 0.61



TABLE A2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
30.87 63.08

R SQ. = 0.485 MEAN X = 0.7327
R = 0.696 S.D. X = 0.0176

STD.ERR = 0.577 MEAN Y = . 85.70
CORREL = 0.696 S.D. Y = 0.78
SAMPLE = 20 TDT VAR = 0.61

lIJlirllIFJfllillrfiIllilriillIJllrfJIJiililrlIIPilfJJJllIi
SECONDORDEREQUATION

Y= A + 8_ * ;--; ..... _ ......... ;;;-
Y = 364.60 + -794.49 * X + 564.50 *X'

.... R SQ. 0.075 MEAN X = 0.7327
R 0.273 S.D. X = 0.0176

STD.ERR 0.567 MEAN Y = 85.70
SAMPLE 20 S.D. Y = 0.78

r



ADV. 1gLADE TIP MACH NUM. VS PN LTM
HUGHES ,500 D/E

88.0 ] ,,

87.0

n. 85.0 _ D n n

84.0 _ n

!
83.0 _ ........ T........ _ .......I.............-]..............T ....... -I.........

0.7000 0.7200 0.74-00 0.7600

ADVANCING BLADE TIP MACH NUMBER
13 LEFT SIDELINE



TABLE A2-6

HUGHES 500 D/E
CENTER LINE

ANAL. DATE: ll-Mar-86

EVENT X INPUT Y INPUT
................................

A38 0.7646 86.22
A39 0.7359 85.72
A40 0.7498 86.48
A41 0.7490 86.60
A42 0.7438 86.34
A43 0.7474 85.90
A44 0.7540 85.66
B45 0.7466 87.66
E46 0.7385 85.77
B47 0.7399 86.47
B48 0.7311 86.49
B49 0.7340 86.62
050 0.7163 86.93
C51 0.7216 86.55
C52 0.7201 86.04
C53 0.7334 87.70
D54 0.7083 87.81
D55 0.7039 86.87
D56 0.7053 86.21

I D57 0.7098 87.90

LINEAR REGRESSION EQUATION
.........................................

Y = SLOPE_ X + INTERCEPT
-15,96 98.29

R SQ. = 0.163 MEAN X = 0.7327
R = 0.404 S.D.X = 0.0176
STD.ERR= 0,655 MEANY = 86.60
CORNEL = -0.404 S.D.Y = 0.70
SAMPLE = 20 TOT VAR = 0.49



TABLE A2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= -15.96 98.29

R SQ. 0.163 MEAN X = 0.7327
R 0.404 S.D. X = 0.0176

STD.ERR 0.655 MEAN Y = 86.60
EORREL -0.404 S.D.Y = 0.70
SAMPLE 20 TOT VAR = 0.49

i II[llllllllllllllIllllllllIIIllllllllllllllllllllllllIlllll

_,: SECOND ORDER EQUATION

_ Y -- A + B1 * X + B2 *X'
Y = 151.12 + -160.58 * X + 98.91 *Xf

}:

R SQ. -0.386 MEAN X = 0.7327
R = ERR E.D. X = 0.0176
STD.ERR = 0.674 MEAN Y -- 86.80

:_ SAMPLE = 20 S.D. Y = 0.70
?J

!:i

i?! !

?!

:i



A..D",/. B 1___,uE_'_"TIP ,,,i,',,",, , _, .,v,.,-..L,m I,UM 'v"S PNLTIVl
HUGHES 500 D,/E

88.0 "T ............................................................................................................................ --I
++ I

+ + I

87,o 1 + i!

+.
86.0 _ +

El .+

v + + "1" =_

_-. 85.0 ", _"

84,0 --

83.0 ................. T- .................._................... F............... r ................ "_.............. T..........
0.7000 0.7200 0.7400 0.7600

ADVANCING BLADE TiP MACH NUMBER
+ CENTER LINE



TABLE A2-8

HUGHES 500 D/E
RIGHT SIDELINE

ANAL. DATE: ]l-Mar-86

EVENT X INPUT Y INPUT

A38 0.7646 8?.25
A39 0.7359 85.91
A40 0.7498 86.34
A41 0.7490 86.37
A42 0.7438 86.37
A43 0.7474 87.10 I
A44 0.7540 85.90
B45 0.7466 86.38
B46 0.7385 83.53
B47 0.7399 86.29
B48 0,7311 83.40
B49 0.7340 86.21
C50 0.7163 83.42
C31 0.7216 85.47
052 0.7201 83.57
C53 0.,7334 84.88
D34 0.7083 84.33
D55 0.7039 83.97
D36 0.7053 83.58
D57 0.7098 84.28

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 59.65 41.53

R SQ. 0.607 MEAN X = 0.7327
R 0.779 S.D. X = 0.0176

STD.ERR 0.870 MEANY = 83.24
CORREL 0.779 S.D. Y = 1,35
SAMPLE 20 TOT VAR= 1.83



TABLE A2-9

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
59.65 41.53

R SQ. 0.607 MEAN X = 0.7327
R = 0.779 S.D. X = 0.0176

STD.ERR = 0.870 MEAN Y = 85.24
CORREL = 0.779 S.D. Y = 1.35
SAMPLE = 20 TOT VAR = 1.83

I
lllilllllllIIllililllillllllJfliIllllillilllJiJllllillililJ

SECOND ORDER EQUATIO_

Y = A + Bl * X + E2 *X'
Y = 322,60 + -709.71 * X + 526.20 *X'

R SQ. = 0.518 MEAN X = 0.7327
R 0.720 S.D. X = 0.0176
STD.ERR 0.880 MEAN Y = 85.24
SAMPLE = 20 S.D. Y = 1.35

L



ADV BLADE TIP MACH NUM VS PNLTM
• HUGHES 500 D/E

BB.O -r .......................

8 ",.".0 - ¢

'¢0

84.0 "-_ ¢

¢, ¢

83.0 -i ..... I ' I ............ . "1............ l .................... I............ I ''''_ ............

0.7000 0.7200 0.74-00 0,7600

ADVANCING BLADE TIP MACH NUMBER
¢ RIGHT SIDELINE



A: 10 Yar-85

TABLE A3-1

DATAFR_S_D P_ I6_0 _r_ICATI_

h_LICC_: H_S 500D/E
(IP_ATICN:ICAOTA_DFF

.i

EV_ LEfT O_rS_ LINE RI(_ 3 MIC
Nt_ SIDELINE O_ SI_ AV_P,A_

SITE 2 1 3

I17 85.00[ 82.10 83.60 83.57
I18 85.30I 82.30 83.00 83.83
I19 85.50I 82.40 84.10 84.00
I20 85,_0 _ 83.50 84.70 84.70
121 85.60 83.20 84.50 84.43
122 85,40 83._3 84.10 84.30

AVERAGE 85.45 82.82 84.15 84.14

STD.DEV. 0,30 0.62 O.ZO 0.42

C.I. 0,25 0.51 0.33 0.34



H

A:i0_

TABLE A3-2

s_may _ IX_LS (dB)
DATAl_'n PI_ICAOt2RI'blCAT_(:NI_

}_/O/_i_:HOg,S 500D/E
fI_,AYICN:ICAOI/D

Ever _ _ LINE RIGor 3 MIC
N[MB_ SII_/NE C_,qER SIDELINE AVI_AGE

.... SYIE 2/3 i 3/2

A38 86.10I 83.70 87.20 85.67
_! A39 85.10I 82.90 87.40 85.13

A40 85.40I 83.50 87.10 85.33
-._'_ A41 85.80I 83.30 87.20 85.43 I

_2 85.20 I 82.50 86.70 84.80
A/_ 84.g0 82.70 87.00 84.87

ii _ 84.go 82.4o 86.m 84.53

• AN 85.34 83.00 86.99 85.11

SID._. 0.46 0.51 0.37 0.40%

gC_C.I. 0.34 0.37 0.27 0.29

<,



A: lO-_hr--86

TABLE A3-3

S_ARYm_Lt_r_LS(dB)
I_TA FROCESS_)PI_ ICA0 (H_I'I_CATICi_I

(I_AI"ICN: ICA0_CH

_ _ LINE llTG_r 3 M/C

FI 86.20 89.30 I 87.30 87.67
P2 83.60 87,30 J 85,90 85,60

i F3 85.60 gO,50 [ 87,00 87,70

F4 85,20 89,70 J 88,80 81,90
F5 83.40 87.I0 86,60 85.70
F6 85.30 88.50 86.60 86.80

i

AVI_.G_ 84,88 88,73 87,07 86,89

ST0.DEV. 1.13 1.35 1.00 1.04

i
9g_C.I. 0.93 l.ll 0.82 0.85



APPENDIX B (B1-B3)

AEROSPATIALEAS 350D, ASTAR

i!'



TABLE B].-'L

TABLE00, J,]-1.2 (REV. 0)

OERDGPATIALE00-3500 HELICOPTER(GSTRR) DOT/TSC
3113186

COGRECTIOt]DRTAm

SITE: I CEHTERLIHE-CERTER ,JURE8_1983

ACOUSTIC TRACKINGOATA(Heters)
CORRECTED CORRECTIONS(dO} ANGLE (ACTUAL) (REFEREHEE) SFEES(m/sec)

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

Sv EPRL GEL PRLTm ALz /\I(P) /\1(A) /\2 /\2 (Oeg) OPA GR CPAR ORR ORNO REF

SO0FT. FLYOUER-- TARGETIAS 143 HPH.

fi41 _,9 85.0 92,1 79.2 1.42 1.47 -0.51 0,72 140,7 170.7 269.6 150.0 237.0 62.6 60.9O02 85.4 91.3 70.4 0.32 2,07 -0.70 145,5 180.7 318,8 150.0 260,6 62.6 63,9
1143 89,9 86.5 93,3 79.2 1.52 1.39 -0.23 0,26 145.1 168.6 294.9 150.0 262.3 66.1 63.9
1(44 08.7 85.6 91.2 78.4 1.31 1.24 -0.46 0.72 135,7 168.1 240.6 150.0 214.7 62.6 63.9

AVO, 89,0 05,8 92,0 78.8 1.64 1.54 -0,47 0.57 141.0 172.0 281.0 150.0 244.7 63.5 63.9
SLUOv 0.6 0.5 1.0 0.5 0.46 0.36 0.19 0,27 4.6 5.9 32.6 O.O 23.6 l.G O.O
90%C] 0,7 0.6 1.1 0,6 0.54 0,43 0.23 0.45 5.4 6,9 39.5 O.O 27.7 2.1 0.0

500 FT. FLYOVER-- TARGET100 130.5 HPH,

_22 87.2 86.1 VO,O 76,7 1,03 0.88 -0.27 0.55 144.3 162.1 277,6 150.0 257,0 58.1 SO.3
003 88.2 06.5 92,1 78.6 2.52 2.01 -0,66 0,55 130,9 181.7 240.5 150.0 198,6 58.1 58.3
A24 SB,1 84.6 91,2 77.6 1,05 0.8B -0,27 0.55 144,3 162,1 277.6 150.0 256,9 50.1 50.3
005 08,6 60,1 91,0 77.8 1.72 1.47 -0.46 0.59 142.5 172,1 282,9 150,0 246.6 50.1 58.3
_6 88,6 64.9 91.4 77.8 0.62 0.48 -0.13 0,59 143,4 155,4 260.6 150.0 251.5 58.1 SS.3
A27 88.6 85.2 90,1 76.8 2.53 2.33 -0.67 0.5P 154.0 183.6 418,7 150.0 340.0 58.1 50.3

S_ SO,2 84.7 91.0 77.5 1.58 1.34 -0.41 0.57 143.2 169.5 293.0 150.0 258,8 58,1 58.3"Dr 0.8 0.4 O.B 0.7 0.81 0.72 0,20 0.02 7.3 11,5 &3.5 0.0 46,4 O.O 0.0
90RC! 0.4 0.3 0.6 0.6 0.67 0.59 0.10 0.02 6.0 9.5 52,2 O,O 38.2 0,0 O,O

500 FT. FLYOVER-- TARGETlAG 116 riPE.

too 07.6 83,6 91.6 77.4 2.00 1.49 -0.25 0.61 164,4 165.4 615.1 150.0 557.8 52.7 51.9
029 NOTRACRIOUOATA
030 65.7 82,1 $8.2 74.4 -O.O4 -O.1R 0,14 134.2 146.G 204.8 150.0 209.3 52,7 51.9
631 05.9 82,4 67,9 73.9 1.08 0.91 -0,17 141,0 161.7 258.4 150.0 239.7 52.7 51.9

_vg. 06.4 02.7 09.0 75.2 1.06 0.75 -0,09 0.61 146,6 158.0 359.4 150,0 325.6 52,7 Oh9
8t0 Ov 1.0 0.8 2.0 1.9 l.Od 0.93 0.21 15,8 9.9 223.1 O.O 193.1 O.O O.O
90%CI 1.7 1.3 3.4 3,2 1.79 1,39 0,35 26.6 16.7 376.1 0,0 325.5 0.0 0.0

500 FT. FLYOVER-- TARGETlag 101.5 HPH.

C32 87.7 64.0 90.2 75.1 2.19 1,72 -0.16 153.0 172.1 389.3 100.0 339JI 68,7 45.4
033 OOTROCKIHGDATA
(:34 87.8 84.2 $9.9 76.6 1.86 1.58 -0,55 0,60 115.4 174,2 192.9 150.0 166.1 44.2 45.4
C35 87.2 83.4 68,7 75,4 1.07 0,82 -0,32 0,60 94,7 162,1 162.7 150.0 150.5 44.7 45,4
C36 87.2 00.0 88.9 75.4 1,23 1.05 -0,47 0.72 136.7 165.5 241.5 150.0 218.9 63.S 45.4

_._ 87.5 03.9 99.4 75.6 1.59 1.29 -0.37 0.64 125,2 160.5 046.6 150,0 218.7 65,5 45.4"Or 0.3 0.4 0.7 0.6 0.53 0.43 O,IO 0,07 25.7 5,6 100.5 0.0 85.6 2,2 O,O
903C1 0.4 0.4 0.9 0,7 0,62 0.50 0.21 0.12 30.2 6.6 110.3 O.O 100.7 2.6 0.0

500 FT, FLYOVER-- TARGETIAS 86 HPH.

PAD 07.3 B4,3 09.1 75.6 -O.OS -0.15 -0,00 0.64 120.7 146,7 108.0 150,0 190.2 37.1 38.4
H46 07.2 83.6 89.9 76,3 2.10 1.90 -0.76 100.0 179.7 188.9 150.0 157,7 37.1 3B,A
tO7 06.4 83.1 88.2 70.0 1.12 0.90 -0.44 0.67 127.7 163.9 207.1 150.0 189,6 37,1 30.4
H48 05.9 82.6 67,1 74,1 0,95 0,77 -0,30 106.8 161,0 169,2 150.0 156.7 37.1 38.4

fiva. $6.7 63.4 88.6 75.2 1.03 0.87 -0,41 0.65 117,8 162.8 188,1 150,0 174,0 37.1 08.4
51_ Dv 0.7 0.7 1.2 0.9 0.89 0.86 0,27 0.02 12,0 13.5 15.9 O.O 19.5 O.O 0,0
901[C1 0.0 0,8 1.4 1.1 1,05 0.99 0,32 O.OY 14.2 15.9 18.7 0.0 22.9 0.0 0.0

o- Data CorrectedUsing 'Simplified Procedure'



T,_LE B1-2

TABt.ENO. J.3-2.2 (NEV. 2)

AEROSPATIALEA5-3_D HELICOPTER(ASTAR] DOTJTSC
3113/06

CORRECTIOl]DATA_

RITE: 2 01_11_ - 150 _, _OL_TA .._1£ 0e19_3

ACOUSTIC TRfiCKIHGDATA(Berets)
CORRECTED _ORRECT]ONS(dB) AHGLE (ACTUAL) (REFEREHCE) OPEEO(k/sec)

Ev £PfiL. _L PfiLTk _._ /\I(P) /\t,(_1 /_2 /\_ (_e91 CPA S_ _A O_A _AO _EF

500 FT. FLYOt/ER-- TARGETlAG143 APH.

H41 87.7 84.0 90.1 77.4 1.30 0.96 -0.31 0.90 149,6 226.6 449,2 212,$ 419.6 62,6 6_.9
R42 86,:] 01.0 80.2 75.2 1.40 1,19 -0,41 133,5 234.2 _22,7 212.1 292,0 62,6 63,9
_3 8B,4 85.9 91.3 78.2 0.96 0,78 -0,05 0.32 130.7 225.1 341.4 212.1 321,7 66.1 6_.9
NAA 06.7 84.7 67,6 76.2 0,66 0.60 -0,20 0,69 110,4 224.7 239.8 212.1 226,4 62,6 63.9

_G. 97.3 64.6 89.3 76,8 1,07 0.90 -0,26 0.64 133.1 227,6 338.0 212,1 315.0 63,5 63._
0_._Ov 1.0 _.2 1.7 1.3 G,3_ 0,22 0,1_ 0.29 1A.5 R.5 80.7 0,0 80,3 1.6 0.0
_Z C] 1.1 1,4 2.0 1.6 0,45 0.26 0.10 0.50 19.4 5,2 100.8 0.0 94,5 2,1 0.0

500 FT, FLTO_/ER-- TRRGET_AS130.S HPE.

_2 _,6.0 0A.3 _9.5 76.7 0,_ O,AS -0.14 O.A9 1'_9.4 22'_,2 233.j, 212._ 22R,0 _.1 5_..$
t',23 66,0 83.2 87.3 75.7 1,41 1,15 -0,35 0.53 120.8 234,9 273,4 212.1 246.9 58.1 50.3
A24 67,1 04.7 G9,6 77.5 O.GB 0,47 -0,14 0.69 90,2 220.2 222,5 212.| 214,3 58,I 50._
_25 64.8 82.5 85.7 74.0 0,92 O.GO -0.25 0.56 98.0 227.7 229.9 212.1 214,2 50,1 00.3
k26 86,7 04,1 89.6 76.0 0.32 0.24 -0,06 0,74 131,3 215.2 286,5 212.1 282.4 fJB.l 50.2
,_27 05.A 02,9 00.0 70._ 1.49 1.20 -0,37 0,% 114.7 236.4 260,2 212,L 233.4 50.1 58._

_v_, 86,1 03.6 09,3 76.0 0.89 0.72 -0,22 0.63 112.1 22'5,8 251.0 212.1 236.0 5B,l 50.3
01_ Ov 0.9 0.9 1,6 1.2 0.47 0.40 0.13 0.09 13.0 8.7 26.1 O.O 25,9 0,0 0.0
902 CI 0.7 0.7 1.3 1.0 0,39 0.33 0.10 0.07 10.7 7.1 21,5 0.0 21.3 0.0 0.0

500 FT. FLYOOER-- TARGETIAS 116 flPH.

B20 G5.0 03.4 07,8 75.4 O.Al 0,60 -0.09 0,51 99,5 222.7 225.8 212.1 215.1 52.7 51.9
029 04,8 02.5 85,0 74,0 0.74 0,56 -0,09 0,39 110,6 223,2 238.6 212,i 226.7 52,7 51.9
030 05.0 02.6 B7.0 74.6 0,00 -0.04 0,12 101.6 209,3 213.6 212,1 216,5 52.7 51.9
_31 03A 01,A 04.A 72.6 O.A_. 0.47 -0.05 119._ 220._ 25_.5 212.$ 2AA.R 52.7 51.9

_t_* 64.7 92.5 06.2 7R,1 0.56 0,40 -0,03 0.45 107,9 21B,8 232.9 212.1 225.7 52.7 51.9
Ov 1,0 O,G 1._ 1,2 0,33 0,20 0,10 0,00 9.3 6.5 17,1 .0.0 13.5 0.0 0.0

90_ CI 1,2 0,9 1.7 1,4 0,39 0.35 0,12 0.30 10.9 7.7 20,1 0.0 15.9 0,0 O.O

_00 FT, FLYOPER-- TARGET|AS 101.S HPH,

[32 04,5 82,0 86,2 73.7 0,96 0,83 0,00 114.3 227,6 249.7 212.1 232.7 40.7 4_,4
C_3 NOTRACK[AGGAT_
CO4 0_.9 01.6 8_,3 72.9 1,06 0.89 -0.32 0.57 117.1 229,2 257.6 212,1 2_0.4 44.7 40.4
C35 - 01.1 87,3 74.4 0,63 0.49 0.75 93.4 220,3 220.7 212,1 212,5 44.7 45.4
CO6 63,1 81,2 64,5 72.4 0,71 0.59 -0,31 0.68 115,0 222.0 245.7 212.1 23R.0 43.0 45.4

_!vo_ 03.0 62.0 85,0 73,3 0,04 0,70 -0.18 0.67 109.9 22_.0 243,4 212.1 229.4 45.5 45.4"Dv 0.7 0.0 1,2 0,9 0.20 0,19 0,23 0.09 11.1 4.2 16.0 0.0 11.5 2.2 0.0
90_ C1 1,1 1.0 1.4 1.0 0,24 0.22 0,36 0.15 13.1 4.9 18,8 0,0 13.A 2.6 G.O

500 FT. FLYGPER-- TfiRGGT|AS 06 IIF'H,

1_5 - 00.6 06.2 73.9 0,09 -0,03 0,00 67,0 209.2 227.4 212,1 230,5 37.1 39.4
_A6 _R.A _1,9 05.0 72.1 1,32 1.07 -_47 97.2 23"_.4 25%3 212,1 213._ 37,1 30.4
_47 8_,2 62.6 86,5 74,0 0,72 O.SS -0,30 0.84 104.7 221.5 229.0 212.1 219.3 _7.! 38,4
flAG 03,0 60.9 83,8 71,0 0,47 0.44 -0,26 115.9 219.5 243,9 212.1 235.6 37.1 30.4

_,OvB_,2 01,5 05,4 72.0 0.65 0,51 -0.34 0.92 96,2 220.9 233.9 212,1 224,0 _7,1 38.40.9 1.2 1.5 0,52 0.45 0.11 0.03 20,9 9.9 7.5 _),0 10.l 0.0 0,0
902 C1 1.9 1.1 1,5 1,7 0.61 0.53 0.19 0.13 24.6 11.7 0.8 0,0 11,0 0.0 0.0

t- Oita CorrecLedUslr_ 'sliplifled Proced_e'



TABLE 81-3

TABLENO, J,3-3,2(REV.21

AEROUPRTIAL_A5-3500HELICOPTER(AUTAR) DOT/TSC
2113186

CORRECTIGHOATA_

$]T£_ 3 510ELIRE - 150 tl. HORIH JUNE 5,198Z

ACOUSTIC TRACK(lIDDATA(Hetersl
CORRECTED CORRECT]OHS(dO} ANGLE (ACTUAL) (REFERENCE) SPEED(k/see)

Ev EPHL SOL PNLTi ALl /\liP) /\I(A) /%2 /',3 (Oeg) CPR SR CPAR SRR GRHO REF

500 FT. FLYOVER-- TARGET]AS 143 i_PHo

1141 HOTRACKIHGDATA
R42 87,5 05,2 89,4 77,2 1,41 1,28 -0,44 - 1305 235,7 363,2 212,1 326,0 62,6 632
fl41 6&.4 54,2 98,2 7/_.9 0,05 0.8:L -0.07 0.25 131.3 226.5 _01.4 212,1 202.2 6&,1 &3.9
N44 08,2 85,7 90,2 77,9 0,95 0,77 -0,30 0,90 102.7 226,1 231,8 212.1 217,5 62,6 63,9

Avc_, 87,4 55,0 89,5 77,3 1.07 0,96 -0,27 0,57 124,5 229,5 298.5 212,1 275,5 63,8 63,9
SL_Ov 0,9 0,8 1,0 0,5 0,30 0,28 0,19 0.46 19.3 5,4 65,7 0.0 55,0 2,0 0,0
WZ C1 1..6 1,3 1,7 0.9 0,50 0,47 0.31 2,05 32,6 9,2 110,5 0,0 92,7 3,5 0.0

500 FT, FLY0VER-- TARGET(AS 130.5 HPH.

_2 84.5 02.3 87.3 75.1 0.74 0.54 -0.16 0.53 122.2 221.6 262,3 212,1 251,1 58.1 58.3
_3 67,4 54,5 90,0 76,4 1,42 1,1U -0,37 0,69 130.9 236,4 312,6 212,1 280,5 55,1 58.3
A24 84.5 82,4 U2.O 75,0 0.25 0.16 -0.16 0.53 109,3 221.7 234.9 212.1 224.7 58.1 58.3
_25 _6.6 8_.1 58.2 75,9 1.15 0.% -0.27 _.TA 101.6 22%6 234.4 212.1 216,6 55,1 57,,3
A26 HO1840RIHGOATA
_027 87.2 54.3 89.5 76,8 1,57 1.30 -0.39 0.74 104.6 238.2 246,1 212.1 219,2 58,1 56.3

_v3. 86.1 83.5 58,4 75,9 1.03 0.82 -0.27 0.65 113.7 229.5 258,1 212.1 238,4 58.1 58.3
SidUV 1.4 1,1 1,3 0,6 0.54 0.47 0.11 0.11 12.4 7.9 32.5 0.0 27.2 O.O O.O
%_ C1 1,3 1,0 1,2 02 0,51 0,45 0,11 0,10 11,0 7,5 31,0 0,0 25,9 0,0 0,0

500 FT. FLYOVER-- TARGET(AS 116 tlPH.

528 U4.1 81,3 85,5 73,3 0,96 0,69 -0,11 0,39 94,0 224,1 224,7 212,1 212,6 52,7 51,9
B29 84,6 03,5 87,9 75,5 0,88 0,69 -0,12 0.51 90.6 224.7 224,7 212.1 212,1 52,7 51,9
530 53,4 81,6 04,5 72,9 0,11 0,01 0,10 73,6 210,6 219,6 212,1 221,2 52,7 51,9
531 85,U 83,2 87.4 74,9 0,75 0.54 -0.07 110.7 221.4 236.7 212.1 226,6 52.7 51.9

_v9, 85,0 82,5 66,5 74,1 0,65 0,40 -0,05 0,45 92,2 220,2 226.4 212,1 219.2 52,7 51,9
Std Dv 1,5 1,2 1,6 1,3 0,36 0,32 0,10 0,00 15,2 6,6 7,3 0,0 7,1 0,0 0.0
90%C( 1,7 1,5 4,9 1,5 0,43 0,36 0,12 O,U8 17,9 7,7 8.6 0.0 8,3 0,4 0.0

500 FT. FLYOVER-- TARGETIAS 101.5 MPH,

(32 85,8 83,5 86.3 74.1 1.11 0,88 0.06 B7.6 229.1 220.3 212.1 212.3 48.7 45.4
033 HQTRACKIi_UOATA
(34 5_.0 83.3 86,6 74.0 1.36 0.99 -0.34 0.75 109.6 230.7 244.8 212,1 225.1 44,7 45.4
(35 85,9 82,5 84,9 72,2 0,67 0,53 -0,21 0,57 82,0 221,7 223.9 212,1 214,2 44,7 45,4
(36 U5,9 832 57.0 74,4 0,81 0,64 -0,33 0.90 114,8 224,2 246,9 212.1 233,6 43,U 45,4

Avg, 05,9 83,1 96,2 73,7 0,96 0,76 -0,20 0,74 98,5 226,4 236,2 212,1 221,3 45,5 45.4
Std Ov 0.1 0,4 0.9 1.0 0.27 0,21 0.19 0,17 16,1 4.2 11.4 0.0 9.9 2.2 0.0
90Z C( 0,1 0.5 t.t 1.1 0.32 0,25 0,22 0.28 19.0 4.9 13.4 0.0 11.7 2.6 0.0

90 FT, FLYOVER-- TAROETIAS06 MPtt,

(_5 U3,7 81,4 84.8 72,2 0.14 0.03 -0,13 0.64 100.5 210.6 214.2 212.1 215.8 37.1 38.4
N46 05,6 82,8 86.6 73,9 1,45 1,13 -0,49 103,9 234,9 242,0 212,1 218,5 37,1 30,4
_? n-?_,9 8$,2 85,4 ?2,4 0,73 0,57 -0,32 0,6_ 100,0 22_.,0 22_,,4 212A 2_5,4 "_7,1 38,4
i'L49 85,2 82,6 86.3 73,5 0,66 0,48 -0,29 102,4 220,9 226,2 212,1 217,2 37,1 38,4

#,'_, 94,6 82,0 85,7 73,0 0,74 0,55 -0,31 0.62 101,7 222.3 227,2 212.1 216,7 37.1 35,4
50_ DV 0,9 O,U O.R 0.8 0,54 0.45 0.15 0.02 1.0 10.0 11.4 0.0 1,4 O.O 0.0
qO%CI 1,1 0.9 1.0 1,0 0.63 0.53 0.17 0.09 2.1 11.7 13.4 0,0 1,7 0.0 0.0

m- Oa_,aCorl,ect,ed Using 'Si_pllfleO Pr.ocedure'



TABLE B2-1

ADV. MAC}{FOR TARGET CONDITIONS ANAL. DATE: 1G-Mar-E6

AEROSPATIALE AS 350D ASTAR
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 113.00 59.00 386.00 35.10 0.8064

• B 100.00 59.00 386.00 35.10 0.7868
C 88.00 59.00 386.00 35.10 0.7686
M 74.00 59.00 386.00 35.10 0.7474
N 124.00 59.00 386.00 35.10 0.8231

TEHPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 113.00 77.00 386.00 35.10 0.7928
B I00.00 77.00 386.00 35.10 0.7735
C 88.00 77.00 386.00 35.10 0.7556
N 74.00 77.00 386.00 35.10 0.7348
N 124.00 77.00 386.00 35.10 0.8091

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 113 KTS.
B 500 FT. LFO IAS = I00 KTS.

_ C 500 FT. LFO IAS - 88 KTS.
M 500 FT. LFO IAS = 74 KTS.
N 500 Hr. LFO IAS . 124 NTS.

* 386.00 RPM = I00_ ROTOR SPEED

!,



TABLE B2-2

ACTUAL TEST CONDITIONS ANAL. DATE: lO-Mar-86

AEROSPATIALE AS 350D ASTAR

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A22 i12.89 73.00 385.00 35.10 0.7940
A23 112.89 73.00 385.00 35.10 0.7940
A24 112.89 73.00 385.00 35.10 0.7940
A25 112.89 74.00 385.00 35.10 0.7932
A26 112.89 74.00 385.00 35.10 0.7932
A27 I12.89 74.00 385.00 35,10 0.7932
n28 102.47 74.00 385.00 35.10 0.7777
B29 i02.47 74.00 385.00 35.10 0.7777
E30 NA 74.00 385.00 35.10 NA

I B31 NA 74.00 385.00 35.10 NAC32 NA 74.00 385.00 35.10 NAi

I C33 94.66 74.00 385.00 35.10 0.7660
! C24 86.84 73.00 385.00 35.10 0.7551

I C35 86.84 73.00 385.00 35.10 0.7551• C36 85.10 73.00 385.00 35.10 0.7525

I M45 72.08 73.00 385.00 35.10 0.7330M46 NA 73.00 385.00 35.10 NA
H47 72.08 74.00 385.00 35.10 0.7324
M48 NA 74.00 380.00 35.10 NA
N41 121.58 73.00 385.00 35.10 0.8069

N42 NA 73.00 385.0D 35.10 NA
N43 128.52 73.00 385.00 35.10 0.8173
N_4 121.58 73.00 385.00 35.10 0.8069

i
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TABL_ B2-4

AEROSPATIALE AS 350D ASTAR
[.EFTSIDELINE

ANAL. DATE: tO-Mar-86

EVENT X INPUT V INPUT
................................

A22 0.7940 86.38

i A23 0.7940 86.34
t A24 0.7940 86.58

A25 0.7932 84.87
A26 0.7932 NA
A27 0.7932 86.90

: B28 0.7777 84.68
B29 0.7777 85.10
B30 NA 84.34
B31 NA NA
C32 NA 85.97
C33 0.7660 NA
C24 0.7551 84.33
C35 0.7551 84.09
C36 0.7525 83.58
M45 0.7330 84.04
M46 NA 84.59
M47 0.7324 84.44
M48 NA 83.65

_ N41 0.8069 NA
N42 NA 87.62
N43 0.8173 87.67

_ N44 0.8069 86.76

LINEAR REGRESSION EQUATION
.........................................

_ Y = SLOPE * X + INTERCEPT

I)_ 42.52 52.38

,-_ R SQ. = 0.761 MEAN X = 0.7769
R = 0.872 S.D.X = 0.0269

' STD.ERR = 0.668 MEAN Y = 85.41
CORREL = 0.872 S.D. Y = 1.31
SAMPLE = 14 TOT VAR = 1.72

tL



TABLEB2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 42.52 52.38

R SQ. O.761 MEAN X = 0.7769
R 0.872 S.D.X = 0.0269
STD.ERR 0.668 MEAN Y = 85.41
CORREL 0.872 S.D. Y = 1.31
SAMPLE 14 TOT VAR = 1.72

IlilJIIJPJlJfJIJrrJJIf[lrJllilirlilIJifJrJllrIIfrrJlllfJlri
SECOND ORDER EQUATION

Y = A + B1 * X + B2 *X'
Y = 412.94 + -892.58 * X + 605.58 *X'

R Sq. 0.673 MEAN X = 0.7769
.......i R O.821 S.D.X = 0.0269

; STD.ERR = O.561 MEAN Y = 85.41
SAMPLE = 14 S.D. Y = 1.31

/

Z



ADV. BLADE TIP MACH NUM. VS PNLTM
AEROSPATIALE AS 350D ABTAR

93.0

92.0

91.0

90.0

"" 89.0

g _

_ ° _

87.0 _

88 O

8510 -

D

84..0 M a D

83.0 t l J J , _ i J
0.7300 0.7500 0.7700 0.7900 0.81 O0

ADVANCING BLADE TIP MACH NUMBER
a LEFT SIOELINE



TABLE B2-6

AEROSPATIALE AS 350D ASTAR
CENTER LINE

ANAL. DATE: lO-Mar-86

EVENT X INPUT Y INPUT
..... h ................. _ ........

A22 0.7940 89.14
A23 0.7940 90.72
A24 0.7940 90.94
A25 0.7932 89.95
A26 0.7932 90.48
A27 0.7932 88.81
828 0.7777 90.01
B29 0.7777 NA
830 NA 88.08
B31 NA 87.62
C32 NA 89.25
C33 0.7660 89.76
C24 0.7551 88.76
C35 0.7551 87.74
C36 0.7525 87.82
M45 0.7330 88.38
M46 NA 89.32
M47 0,7324 87.33
M48 NA 86.88
N41 0.8069 91.18
N42 NA 90.67
N43 0.8173 92.58

I N44 0.8069 90.25

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 44.72 54.74

R SQ. 0.720 MEANX = 0.7790
R 0.848 S.D. X = 0.0266

STD,ERR 0.768 MEAN Y = 89.58
CORREL 0.848 S.D. Y = 1.40
SAMPLE 16 TOT VAR= 1.97



TABLE B2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
44.72 54.74

R SQ. 0.720 MEAN X ,_ 0.7790
R 0.848 S.D. X - 0.0266
STD.ERR 0.768 MEAN Y = 89.58
CORREL 0.848 S.D. Y - 1.40
SAMPLE 16 TOT VAR = 1.97

lllllFllIiIIlllllilIllllflJlllJIJlilllIllllrlllrJllillllPll
SECOND ORDER EQUATION
.....................................................

Y ,, A + B1 * X + B2 *X_
Y = 298.67 + -587.18 * X + 408.76 *X'

R SQ. ,, 0.617 MEAN X = 0.7790
R - 0.786 S.D. X = 0.0266

STD.ERR ,, 0.752 MEAN Y = 89.58
SAMPLE = 16 S.D. Y = 1.40



ADV. BLADE TIP MACH NUM. VS PNLTM
AEROSPATIALE AS 350D ASTAR

93.0
+

92.0

91.0 +++ __ +
90.0 + +

89.0

:_ 88.0 + + _=

_- 87.0

86.0

85.0

84.0

83.0 = , = , i J i J
0.7300 0.7500 0.7700 0.7900 0.81 O0

ADVANCING BLADE TIP MACH NUMBER
÷ CENTER LINE



TABLE B2-8 !!

AEROSPATIALE AS 350D ASTAR
i RIGHTSIDELINE

I ANAL.DATE:lO-Mar-86

i EVENT X INPUT Y INPUT

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

A22 0.7940 88.58 I
J_ A23 0.7940 88.84
! A24 0.7940 88.78
_ A25 0.7932 87.07 r
_ A26 0.7932 88.69

A27 0.7932 87.50
[
; 828 0.7777 86.98
i_,: B29 0.7777 87.00
il B30 NA 86.84
h
J_ B31 NA 87.07
_: C32 NA 85.77

C33 0.7660 NA
,_ C24 0.7551 85.53
i_ C35 0.7551 86.29il
_ C36 0.7525 85.78
_J M45 0.7330 83.24
I_ M46 NA 85.99

M47 0.7324 85.34
_j_ M48 NA 85.95

:!! N41 0.8069 88.53
i_ N42 NA 88.92

N43 0.8173 90.67
N44 0.8069 88.86

LINEARREGRESSIONEQUATION

_i .........................................

i! Y = SLOPE * X + INTERCEPT
= 55.82 43.95

!:i R SQ. 0.860 MEAN X = 0.7798R 0.928 x- 0.0264
_ STD.ERR 0.614 MEAN Y = 87.48
_:, CORREL 0.928 S.D. Y = 1.59
i;] SAMPLE 16 TOT VAR = 2.52
v

A



TABLE B2-9

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 55.82 43.95

R SQ.. 0.860 MEAN X = 0.7798
R 0.928 S.D.X = 0.0264

STD.ERR 0.614 MEAN Y = 87.48
CORREL 0.928 S.D.Y = 1.59
SAMPLE 16 TOTVAR= 2.52

irlrJflilflfrJlrlfFiJiJriJJffFlllllIrilrlilfrlillliJlfliPll
SECOND ORDER EQUATION

Y = A + Bl * X + E2 *X'
Y = 336.58+ -702.61* X + 490.84 *X_

R SQ, 0.781 MEAN X = 0.7798
R 0,884 S.D. X = 0.0264

STD.ERR 0.552 MEAN Y = 87.48
SAMPLE 16 S.D.Y = 1.59

i



ADV. BLADE TIP MACH N UM. VS PNLTM
AEROSPATtALE AS 350D ASTAR

93,0

92.0 -

91.0
o

90.0

,89.0

88.087.0

86.0

85.0

84..0 -

83.0 i J i i , , i J
0.7300 0.7500 0.7700 0.7900 0.81 O0

ADVANCING BLADE TIP MACH NUMBER
¢ RIGHT SIDELINE



o

_
_

_
8

8
8



A: 13-Mar--86

TABLE B3-2

SU,mRY_ LE',niS(dB)
DATA_ PI_ ICAO{_IFid_TIQ_I_OC_"{]JPJ_S

HIiLIULVI_:AEKSPATIALEAS-35G0ASTAR
¢]_TI_: IC__OLFD

EVI_£ _ _ LINE RI(_[£ 3MIC

Ntlv_ER Sll__NE _ SIIX_I]_ AVER_
i i

SITE 2/3 1 3/2

A22 84.80 I 87.60 86.80 86.4,3
A23 86.00I 88,20 87._0 87.20
A2A 84.50l 88.10 87.10 86.57
A25 84.80 88.60 86.60 86.67
A26 NA 88.60 86.70 0.00

A27 85.40 88,60 87.20 87.07

AVI_,.a.&'E85.10 88.28 86.97 86.78

SID.DEV. 0.60 0.40 0.31 0.34

9C_C.I. 0.57 0.33 0.26 0.32



_J



APPENDIX C (CI-C3)

AEROSPATZALE AS 355F, TWINSTAR

l



TABLE CI-I

TABLENO. 3.2-1.1(REV.21

AEROSPOTIAL£S1_-355FHELICOPTER(1HINSTAR) 001/TS0
3/12/H6

CORRECTIONDATAI

SITE= I CEHTERLINE- CENTER JUNE 7,1993

ACOUSTIC TRACKINGDATA(Meters)
COREECTEO CORRECTION5(dS) AHHLE (ACTUAL1 (REFEREHCE) 5PEEO(_secl

EV EPHL SEL PNLTI, ALe /\ItP) /\I(A) IN2 /%3 (Beg) CPA 5R EPAR 5RE 6RND REF

500 FT. FLYOVER-- TARGETIA5 130,5 NPN,

AI 85.6 65.0 92.0 70.0 0.17 0,10 -O,OS 0.45 129,7 154.6 201,0 150.0 195,0 59,0 59.3
A2 89.2 05.3 91.7 77,9 -0.93 -0,85 0.30 0.48 142.4 130.8 227,5 150.0 245,8 59.0 58.]

BR.8 R4,9 92.2 78.5 -0.73 -0.66 0.25 0.48 132.4 141.2 191,3 150.0 203,2 59.0 50,3
A4 89.4 05.6 91.0 7H,O -0.49 -0.42 0.23 0.38 132.2 144.7 195,3 150.0 202,4 59.9 58.3

88.2 84.7 91.6 76.8 0.14 0.20 0.02 0.35 142,0 154.5 251.9 150.0 244.9 59.9 58.3
A6 69.1 85.2 92.0 70.1 -0.50 -0.43 0.20 0.46 131.9 144.0 19R.7 150.0 201.7 59,5 55.3

hi. 88.9 85.1 91.9 77.9 -0.39 -0.33 0.16 0.44 135.1 146,4 210.3 150,0 215,5 59.4 50.3
5t_ DV O.A 0.3 0.2 0.6 0.45 0.43 0.16 0.05 5.6 6.6 2A,3 0.0 23.3 O,N 0.0
902 C1 0.4 0,3 0.2 0.5 0.37 0.36 0,12 0.04 4.6 5.R 20.0 0.0 19.1 0.4 0.0

50_ FT. FLTOVER-- TARGET[AS 116NPH.

I_ 87.6 54,0 89.6 76,0 -0,45 -0.39 0,10 0.46 120.4 145.1 160,1 150.0 173,8 52,? 51.9
09 87.6 04.0 91.2 763 0,35 0.33 -0.19 0.67 139.2 157.2 240,5 150.0 229.5 51,4 51.9
510 87.4 83.8 89.5 75,9 -O.OB -0,04 -O,OB 0.74 126.1 150.5 186,5 150.0 165.7 51,0 .%1.9
811 87.3 83,7 90.1 76,4 0.03 0.06 -0,20 0.09 131.5 152.3 203,4 150.0 200,3 50.1 51.9
Et2 88.1 60.5 89.9 76.1 0.55 0.56 -0,10 0.55 128.4 160.5 204.7 150,0 191.3 52,3 51.9
B13 07.8 06.0 90.7 77,0 1,01 0,95 -0,52 0.89 125.6 167.0 214,7 150.0 102.0 50,! 51.9

RvR. 09.6 04.0 90.3 76.4 0.24 0.2R -0.16 0.70 129.0 155.6 202.9 150,0 195.4 51.3 51.5
SiN Ov 0.3 0.3 0,6 O,A 0.52 0.47 0,23 0.15 6.2 8,0 24.7 0.0 18.8 1,1 0.0
90;[C! 0.2 0.2 0.5 0.4 0.42 0,39 0.19 0,15 5.1 6,6 20,3 0,0 15.5 0.9 0.0

500 FT. FLYOVER-- TARGETlOS 101,SHPN.

C14 06.7 03.2 89.9 76.2 0.46 0,65 -0,50 0.69 127,1 159,2 199.5 150,0 108.0 45,2 49.4
C15 06o5 83.4 89.4 75,6 -0.94 -0.80 -0,16 0.75 124.6 138.0 167.6 150.0 182.2 44,7 49.4
_46 87.0 85.6 90.3 76.6 -0.34 -0.28 "0.28 0.61 141.5 146,9 236.3 150,0 241.2 45,6 49.4
Ct7 65.7 82.3 88,0 73.9 °0.78 -0.74 -0.12 "0.52 124.9 139.0 170.4 150.0 182.5 45,6 49.4
C18 85.9 02,5 88.6 74.6 -0.27 -0.24 -0,30 -0.52 123.3 147.6 176,5 150.0 179,4 45,6 49.4

i 86.4 03.0 8%5 75.4 -0.37 -0.34 -0.29 0.20 120,3 146,3 190.1 ISO,O 194.7 45,3 49.4

_'Dv 0.6 0.6 1.0 1.1 0.55 0.52 0.18 0.66 7.5 8.4 20,7 0.0 26.2 O,A 0,0
90X 01 0.6 0.5 0,9 1.1 0.52 0.50 0.17 0.63 7.2 5.0 27,4 0,0 24.9 0,4 0,0

_- Obtl Coz'PecLedUstr,9 '8ikpllfled Ppocedure'



TABLE CI-2

TABLENO. J.2-1.3 IREV.2)

AEROSPATIALESA-355FHELICUPIER(TWIRDIAR) DBT/TSC
3112186

CORRECTIOHDATA*

BITE: 1 CENTERLIH£-_ERTER JUNE 7,1903

ACOUSTIC TRACKINGDATA(Neters)
: CORRECTED CORRECTIONS(US) ARDLE (ACTUAL) (REFERERCE) GREERIi/sec)

i EV EPRL GEL PRLTa ALm /\lIP)/\11A) /\2 /%3 (De@) EPA SR CPAR SRR _ND REF

L!
CI TAKEOFF-- TARGETIAG63 IIPU,GTAHUARD(BEETEXT)

:, ,_ 0,._0_:__t' ;_:_ -,.07-_.,,,.6u 127.6,._D.2,A6._1R6.6Ru5.,_1._,R.2-3.49 -3.16 1.50 103.4 135.2 139.0 186.6 195.8 31.3 28.2
: fi49 67.2 63.9 BB.l ?3.7 -U.B5 -3.75 1.75 123.5 127.7 153.2 196.6 223.R 31.7 28.2

fi41 R7.O 83.9 87.5 73.5 -2.76 -U.71 0.96 120.1 142.0 164.1 106.6 215.7 28.6 29.2

f _@. 86,9 BU.B 87,2 73.3 -3,49 -3.3A 1,47 118,7 ISU,U 15N.5 IB6.6 256,7 30.7 29.2
! Std Ov O.S 0.2 O.B 0.4 0.52 0.50 0.36 10.6 6.7 51.3 O.O 18.5 1.4 O.O

90%CI 0.5 0.3 0.9 0.5 0.61 O.G9 0.42 12.5 7.9 13.3 O.O 21.7 1.7 0.0

9 DEGREEAPP[_DCH-- TARGETlAG 63 UPIA.

j: ll34 93.1 90.4 94.7 81.7 -0.02 -0.06 0.59 105.0 118.2 122.4 118.5 122.7 32.2 28.2
HUG 92.8 90.4 93.5 00.2 O.2U 0.13 0.73 104.7 125.4 IU5.B 518.5 122.5 33.9 28.2
H36 92,7 90.0 93,8 80,D -O.D9 -0.15 0.62 D5,7 117.1 117.5 IIB.S 118,9 32,R 29,2
R37 93.5 90.3 94.1 81.2 O.OA -0.03 O.B7 100.5 lUG.5 520.3 118.5 120.4 34.4 29.2

_' Avg. 92,9 90,3 93.9 80.9 0,04 -0.03 0.70 VB.9 IIB.B 121.4 118.5 121.1 33.2 29,2
Btd Dv 0.2 0.2 0.7 0.7 0.14 0.12 0.13 9.5 l.B 3.4 O.O 1.9 1.2 0.0
90:{ C] 0.2 0.2 O.G O.B 0.16 0.14 0.15 50.7 2.1 4.0 O.O 2.2 1.4 O.O

500 FT. FLTOVER"- TARUET(AS 145 itPR.

i;: 1_9 90.4 86.9 92.7 98.7 -0.54 -0.31 0,17 1,05 152.8 146.2 319.B 150.0 S2B.l 66.1 AN.8
N50 90.9 B6.O 95,4 01,4 -0,27 -O,N4 0,04 1.48 143,6 144.5 242.6 550.0 252.6 63,5 64.8

'.', I_1 91.2 87.4 94.2 DO.4 "O.U3 -O.AA -0.13 1.96 129.1 143.U 184.8 150.0 193.3 60.8 64.8
N52 9U,9 86.9 95.1 OO.A 0,19 0.04 -0.09 1,45 142.5 151.2 248.4 ISO.O 246.4 63,9 64.8

"' liD3 91.3 87.4 94,G 81,2 0,03 -O.IN -0.11 1.71 539.5 149.2 228.3 550.0 231.0 62,6 64.0

Avg. 95.0 87.1 94.5 80.4 -O.lO -0.26 -0.02 1.53 141.5 146.6 244.0 150.0 25U.U 63.4 64.8
gttl Dv 0.3 0,3 1.1 1.0 0,25 0,21 0.13 0.34 B,5 3.2 4B.G 0,0 4%2 2.0 0.0
9OZCI 0.3 0.3 1.0 1,0 O,2O 0,20 0.12 0,32 8.1 3.0 46.5 0.0 46.9 1.9 0,0LI

WO FT, FLYOVER-- TARGETiA5 B6 MPH.

i i,_ G#_DV' _:_7_:_o:_:_,_otD2_%:'1_%_:;%_:__1_%_00:0_lt_ U_:_]_:_
ffS6 88.5 BA.B 89.1 75.6 0.11 -D.03 0.20 I.OU 113.0 149.B .562.8 150.0 163.0 40.2 3R.4

_.._ BB.4 ON.9 B9.7 76.2 -0.09 -0.23 0.06 1.30 124.9 547,1 183.9 150.0 587,7 38.4 3B.4'Dr 0.3 0.2 0.6 0.6 0,24 0.21 0.28 0,36 15.4 3,5 25,0 O.O 26.0 2,4 O.O
• 9OXCl 0.4 0.3 1.0 l.O 0.41 0.36 0.47 0.61 19.2 5.2 42.1 0.0 43.8 4.0 O.O

_- O_a Corrected Using 'SiJpllfied Procedure'
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TABLE El-4

TABLEHO,J.2-2,3 (_V.2)

AE88GPATIALEEA-355FHELICOPTER(TWIRGTAR) DOT/TEE

CORRECTIGrtOATAI 3/12/86

SITE: 2 OIGELZHE- 150R, SOUTH JURE7_1903
ACOUOT]CTRACK]RGDATA(ReLers)

CORRECYEO CORRECT[OHS(dG) ANGLE (GCT88L) (REFEREHCE)SPEED(m/see)

Ev EPRL fiEL PHLTkOLz /\I(P) /\I(A) /\2 1\3 (Oeg) CPA sr CP88 ERR GRHO REF

TAKEGFF-- TARGETInS63RPR.STGHDARO(SEETEXT)

880 06.7 84.2 85.1 72.7 -2.08 -2,04 1,09 111,3 196,8 211,1 239.4 256,9. 31.3 28.2
039 07.1 88.5 86.1 73,6 -1.84 -1.83 1.02 116.8 201,4 225.6 239,4 268.1 31.3 20.2
840 06.5 64.2 85.4 72,9 -2.12 -2.01 1,16 105,4 196.5 203.B 239.4 240,Z 31.7 28.2
041 84.2 85.4 72.6 -1.66 -1,57 107,2 206.0 215.7 239.4 250.6 28.6 28.2

6vg. 86.7 04,3 85,5 73.0 -1.92 -1.87 1.09 110.2 200.2 214.1 239.4 256.0 30,7 20,2
BtdDv 0.1 0.2 0.4 0,5 0.22 0.22 0.07 G.O 4.5 9,1 0,0 8,9 ),4 0.0
90][C[ 0.5 0.2 0.5 0.6 0.25 0.26 0.12 5.9 5,3 10.7 0.0 10.4 1,7 0.0
9 0£8800APPROACH-- TARGETlAG63RPH.

1134 00.0 85,3 66.0 73.7 -0.01 -0.12 0.59 115.0 190,5 210.2 191.2 210.9 32,2 28,2
lt35 g9.4 86.6 OG.! 73.6 0.12 -0.03 0.79 140,2 192.5 zOi.O 191,2 _9.0 33,9 28.2
1136 80.4 85.4 86.0 73.0 -0.04 -0.14 0.60 121.4 189.8 222.3 191.2 223.9 32.2 20.2
H37 88.2 GG.l 07,6 73.5 0.01 -0.10 0,98 131,3 190.6 253.7 191,2 254..4 34.4 20.2

_lg. 08.5 05,6 07.0 73.5 0°02 -0.10 0.71 127.0 190.9 246.8 191.2 267.0 33.2 28.2
513Ov 0.6 0.7 1.1 0.3 0.07 0.05 0,14 11.1 1.1 40.5 0,0 39.1 1.2 0.0

90][ C] 0.7 O,B 1.3 0.4 0.00 0,06 0.17 13,1 1.3 47.7 0.0 46.0 1,4 0.0
500FT. FLTGVER-- TARGETIAG145I1Pth

M9 09,6 05.9 90.5 77.3 -0.04 -0.22 0.14 0.98 IUT,O 200,9 276.7 212.1 281.0 66,1 64.8
flSO 93.4 80,9 96,2 82.9 -0.14 -0.27 -0.02 5.05 )12.3 207,5 224,3 212.1 229.3 63.5 64.8
_I 89.9 06.1 91.2 76.1 -0.15 -0,29 -0.20 1.02 107.6 207.0 217.2 212.1 222.6 60,8 64.8
R52 94.6 91,1 90,3 04.3 G.10 -0,02 -0.06 4,96 126.4 212.4 263.0 212,1 263,4 63.9 64.8
/fi3 89,7 06.2 90.6 77.7 0.03 "0.15 -0.12 1,59 122.7 210.3 249.9 212.1 252.0 62,6 6'i.0

AVG. 91,4 07.6 93.4 00.1 -0.04 -0.19 -0.05 2.08 120.0 209.2 246,4 212.1 249.2 63,4 64.0
8t,d DV 2.4 2.4 3.6 3.3 0.11 0.11 0.13 1.96 9,8 2.2 25,4 O,O 26.1 2.0 0.0
90ZCI 2.3 2.3 3.4 3.1 0.10 0.10 0.12 1.87 9,3 2.1 24.2 0,0 23,0 1.9 0.0
_00FT, FLYOVER-- T688ET16G86 I_lh

11120,,22,1212.2206-0.17 128.7 207.2 265,6 212.1 271.9 39.4 38.4
886 86,4 63,4 06.1 72.9 0,10 -O.OB 0.21 0,95 )14,1 211.4 231.6 212.1 232.4 40.2 38,4

_o9 06.0 82.0 06.0 73.1 -0,02 -0,17 0.05 0.79 118,2 200.5 241,1 212.1 244.3 30.4 38.3
'IN 1.0 1,0 0.6 0.3 0.12 0.10 0.25 0,89 9.2 2.1 21,4 0.0 24,0 2._ 0.2

90_(CI 1.6 1.7 1.G 0.6 0.20 0.17 0.42 1.50 )S,5 3.6 36.1 0.0 40.5 4.0 0.4

I- Git,i CorrectedU_,ing'5[iplified Procedure'
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TABLE CI-6

TABLENO.J.2-3.3(_.21

4EROSPATXALEGA-355FHELICgPTER(TRIHSTAR) [gT/TEC
3/I_06

COGRECTIOHDATA_

SITE: 3 SIOELiHE- 150H. HORTH J_E 9_1983

ACOCHT[GTRACKIHGOATA(HeLots)
CORRECTEO UORRECTZOR8(dR1 AHGLE (ACTCHLI (GEFEREHCE)SPEED(Idsec)

Ev EPRL EL PRLTb ALk /\I(P) /\1(41 /_2 /\Z (Dog) CPA CH C94R RRR CHilD REF

TAKEOFF-- TAROE1IA_ 63HP_4.tREETEXT)

038 87.2 04.6 86.7 74.2 -1.85 -1.00 1.02 107.4 201.3 211.0 239.4 250.9 31.3 20.2
(]Z9 07.2 94.9 87.1 74.0 -1.55 -1.65 0.94 91.9 206.1 296.2 239.4 239.5 31.3 28.2
040 87.3 04.6 86.6 74.1 -1.83 -1.82 1.09 - 9g.7 201.0 2032 239.4 242.9 31.7 28.2
041 07.1 89.7 07.7 74.0 -1.37 -1.41 0.40 120.3 210.7 268.4 239.4 304.9 2g.6 29.2

_9. 0"/.2 84.7 87.0 74.3 -1.65 -1.67 8.08 10b.S 209.B 222.4 2124 2".,9.5 W.7 20.2
StdGv 0.1 g.l 9._ g.4 0.23 0.19 0.20 15.6 4.6 30.9 0.0 39.6 1.4 0.0
902CI g.l 9.1 0.6 g.4 0.27 0.22 0.32 lB.4 5.4 ;36.2 0.0 36.0 1.7 0.0

9 DEGREEAPPROACH-- TARGETlag63 ItPl(.

1(34 9_,2 90,5 95,6 92,2 0,10 0.04 0,55 82.5 193.1 194.7 191,2 192.9 32.2 28.2
h35 92.3 89.0 93.3 7%6 0.25 0.15 0.75 91.2 195.1 197.4 191.2 193.4 33.9 2_,2
1(36 9g.3 90,3 95.7 61.8 9.00 0.91 0.56 92.5 192.4 192.6 191.2 191.4 32.2 28.2
H37 93,6 90,6 94.7 82,d 0.12 g.03 o.gg 102,2 193.2 197.7 191.2 195.6 34.4 20,2

_,09, 93,1 90.3 94.8 01.5 0.12 0.06 0.67 89,6 193,4 195.6 191,2 193,3 33.2 28.2
Rt_ Gv 0.6 0.4 1.1 1.3 0.05 0.g6 0.14 9.9 1.2 2.4 g.9 1.6 1.2 0.0
90%CI 0.7 0.4 1.3 1.5 0.06 0.07 0.17 11.5 1.4 2.9 O.O 2.1 1.4 9.0

500FT.FLYOVER-- TARGETlag 145HPH.

fld9 9d,2 90,5 96.6 83,0 9.90 -0.17 0.12 3,77 12?,6 210.3 273.1 212.1 275.5 66.1 64.9
i_59 g8,G 80.4 91,2 78.1 -0.11 -9.21 -9.04 1.39 126.6 2g0.8 260.2 212,1 264,4 63,5 64.8
I_1 95,6 92,6 97.7 64.7 -0,09 -0.26 -0.22 6,26 131.1 208,4 276.7 212,1 281.7 60.9 64.9
H52 00.8 85,6 90.8 70.4 0,10 0,03 -0.00 1.315 126,2 213.8 265,1 212,1 263,0 63.9 64.8
_3 9d.4 %.1 96.1 0"_.1 0.11 -0.07 -0.14 5.66 95.0 211.7 212.5 212.1 212.9 52.6 64._

Avg. 92,3 89.0 94.15 61.5 0,02 -0.14 -0,07 3.68 121,7 210,6 257.5 212.1 259,5 63,4 64.0
gL{]Ov 3.3 3.g 3.2 3.0 0.13 0.12 0.13 2.31 15.1 2.2 26.0 0.0 27.2 2.0 O.O
9g%Cl 3,1 3,2 3.1 2,9 0,12 0,11 0,12 2,20 14,4 2,1 24,8 O,O 25,9 1.9 0,0

500FT,FLYOVER-- TARGETlAG86HPH.

i_4 ROTRAURIHGDATA
H55 65.4 02,3 66.3 73,2 -0.03 -0.21 0,16 1.08 122.8 208.6 248.0 212.1 252,] 39.9 38.4
t_6 66.1 83.1 85.7 72.6 0.12 -0.05 0.19 -O.O8 93.2 212.8 213.1 212.1 212.5 40.2 3g.4

Av_, 8s.g 82,7 06.0 73.0 0,04 -0.13 O,lg O.GO lOO,O 210.7 230.6 212,1 232.4 39.0 30.4
SLY,r Dv g,5 0,6 0.4 0.3 0,11 0,11 0.02 0,62 20,9 3,0 24,7 0,0 29.1 0.6 o.g
907.CI 2,3 2.6 1.8 1,2 0,47 0.51 0.0g 3._ 93,2 1"L_, 110,1 0,0 12_..6 2.8 0,0

_- D_LiCorrecUedUsing'siiplified Procedure'



TABLE C2-I

ADV. MACE{FOR TARGET CONDITIONS ANAL. DATE: lO-Msr-86

AEROSPATIALE AS 355F TWINSTAR
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR NPM BLADE DIAM. ADVM #
A 113.00 59.00 394.00 35.07 0.8190
B i00.00 59.00 394.00 35.07 0.7994
C 88.00 59.00 394.00 35.07 0.7812
M 125.00 59.00 394.00 35.07 0.8372
N 74.00 59.00 394.00 35.07 0.7600

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A I13.00 77.00 394.00 35.07 0.8052
B I00.00 77.00 394.00 35.07 0.7859
C 88.00 77.00 394,00 35_07 0.7680
M 125.00 77.00 394.00 35.07 0.8230
N 74.00 77.00 394.00 35.07 0.7472

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 113 KTS.
B 500 FT. LFO IAS = I00 KTS.
C 500 _'T.LFO IAS = 88 KTS.
M 500 FT. LFO IAS = 125 KTS.
N 500 FT. LFO IAS = 74 KTS.

* 394.00 RPN = 100% ROTOR SPEED



T_LE C2-2

ACTUAL TEST CONDITIONS ANAL, DATE: lO-Mar-86

AEROSPATIALE AS 355F TWINSTAE

EVENT IAS TF_IP(F) ROTOR RPM BLADE DIAM. ADVM #
A1 I14.63 65.00 390.00 35.07 0.8103
A2 i14.63 65.00 390.00 35.07 0.8103
A3 114.63 65.00 390.00 35.07 0.8103
A4 i16.37 66.00 390.00 35.07 0.8121
A5 116.37 66.00 390.00 35.07 0.8121
A6 115.50 66.00 390.00 35.07 0.8108
B8 102.47 66.00 390.00 35.07 0.7912
B9 99.87 66.00 390.00 35.07 0.7873
BIO 99.00 66.00 390.00 35.07 0,7860
BII 97.26 66.00 390.00 35.07 0.7834
BI2 101.60 66.00 390.00 35.07 0.7899
BI3 97.26 66.00 390.00 35.07 0,7834
C14 87.71 66.00 390.00 35.07 0.7690
C15 86.84 66.00 390.00 35.07 0.7677
016 88.58 66.00 390.00 35.07 0.7703
C17 88.58 66.00 390.00 35,07 0.7703
C18 88.58 66.00 390.00 35.07 0.7703
M49 128.52 71.00 385.00 35.07 0.8183
M50 123.31 71.00 385.00 35.07 0.8105
M51 118.10 72.00 385.00 35.07 0.8020
M52 124.18 72.00 385.00 35.07 0.8111
M53 121.58 73.00 385.00 35.07 0.8064
N54 69.47 72.00 385.00 35.07 0.7293
N55 76.42 73.00 385.00 35.07 0.7390
N56 78.16 73.00 385.00 35.07 0.7416



TABLE C2-3

ACTUAL TEST NOISE DATA
ANAL. DATE: 10-Mar-86

AEROSPATIALE AS 355F TWINSTAE

TEST .... AS MEAS. PNLTM ...... PNLTM 492 FOOT NORM. --
EVENT ALT LEFT CENTER RIGIiT LEFT CENTER RIGHT
A1 511.20 87.90 91.40 90.50 88.07 91.74 90.67
A2 459.50 88.40 92.10 89.60 88.11 91.50 89.31
A3 467.30 88.50 92.40 90.30 88.28 91.95 90.08
A4 478.80 88.80 91.90 89.90 88.68 91.66 89.78
A5 510.00 88.00 91.10 90.70 88.16 91.42 90.86
A6 _79.00 89.60 92.10 89.30 89.48 91.86 89.18
B8 479.90 87.10 89.80 87.60 86.99 89.58 87.49
B9 519.80 86.00 90.20 88.50 86.25 90.68 88.75
BIO 497.80 86.40 89.20 87.50 86.45 89.30 87.55
BII 503.70 87.00 89,20 87.70 87.10 89.41 87.80
BI2 530.60 87.10 88.80 87.30 87.44 89.46 87.64

; BI3 554.40 86.00 88.80 87.30 86.56 89.85 87.86
C14 526.20 85.80 88.80 85.90 86.10 89.39 86.20

i C15 456.70 86.90 89.60 87.20 86.59 88.95 86.89
• C16 486.10 86.40 90.10 85.60 86.35 89.99 85.55

C17 462.70 87.20 89.30 87.70 86.94 88.76 87.44
018 488.20 86.60 89.40 87.00 86.57 89.33 86.97
M49 483.70 89.50 91.80 92.80 89.43 91.65 92.73
MSO 476.70 89.90 94.20 91.30 89.76 93.92 91.16
M51 474.70 89.50 92.60 91.50 89.35 92.29 91.35
M52 500.20 89.30 93.40 93.30 89.37 93.55 93.37
M53 490.30 89.20 93.10 90.40 89.18 93.07 90.38
N54 488.60 85.40 88.10 NA 85.37 88.04 NA
N55 475.70 85.20 89.50 87.50 85.05 89.20 87.35
N56 495.50 85.10 88.00 85.60 85.13 88.06 85.63



ADV. BLADE TIP MACH NUM. VS PNLTM
AEROSPATIALE AS 355F TWINSTAR

94-.0 ,.t.

$
g3.o +

.0

4-
92.0

91 .O e

m
"o 90.0 + o ,-,

++÷+89.0 ÷ a+
Z + O
D.

88.0 + Bn

o o

87.0 e n

"%
86.0

o
D

85.0 7 _ m L _ t t ] _ ,i
0.7200 0.7400 0.7600 0.7800 0,8000 0.8200

ADVANCING BLADE TiP MACH NUMBER
LEFT SIDELINE + CENTER LINE o RIGHT SIDELINE
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.TABLEC2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 51.63 46.80 [

R SQ. 0.806 MEAN X = 0.7877
R 0.898 S.D. X = 0.0254 !

STD.ERR 0.657 MEAN Y = 87.47 ;!s

CORNEL 0.898 S.D.Y = 1.46
SAMPLE 25 TOT VAR = 2.13 _i

i

llllrrllllIlllPlrlllllPlrrlrlrlllrllllllllrillrlllilrlrrlll
SECOND ORDER EQUATION
.............................. ..--. .........................

Y = A + El * X + B2 *X_
i_ Y = 314.98 + -638.74 * X + 443.78 *X'

: _ N SQ. = 0.718 MEAN X = 0.7877

R = 0.847 S.D. X = 0,0254
_, STD.ERR = 0.600 MEAN Y., 87.47

il SAMPLE = 25 S.D. Y = 1.46

f2_

/i

aJ

i



ADV. BLADE TIP MACH NUM. VS PNLTM
AEROSPATIALE AS 355F TWINSTAR

94.0

93.0

92.0

91.0

90.0 I:i

Bg.0

88.0 _"_

87.0 _ 0

BB.O

I=I

85.0 i m i i i J i i J
0.7200 0.7400 0.7600 0.7800 0.8000 0.8200

ADVANCING BLADE TiP MACH NUMBER
LEFT' SIDELINE



I! TABLE C2-6

AEROSPATIALE AS 355F TWINSTAR
CENTER LINE

ANAL. DATE: lO-Mar-86

EVEN_ X INPUT Y INPUT

A1 0.8103 91.74
A2 0.8103 91.50
A3 0.8103 91.95
A4 0.8121 91.66
A5 0.8121 91.42
A6 0.8108 91.86
B8 0.7912 89.58
B9 0.7873 90.68
BIO 0.7860 89.30
BII 0.7834 89.41
BI2 0.7899 89.46
813 0.7834 89.85
C14 0.7690 89.39
C15 0.7677 88.95
C16 0.7703 89.99
C17 0.7703 88.76
C18 0.7703 89.33
M49 0.8183 91.65
MSO 0.8105 93.92
MS1 0.8020 92.29
M52 0.8111 93.55
M53 0.8064 93.07
N54 0.7293 88.04
N55 0.7390 89.20
N56 0.7416 88.06

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
55.59 46.80

R SQ. 0.705 MEAN X = 0.7877
R 0.8_0 S.D. X _ 0.0254

STD.ERR 0.930 MEAN Y = 90.58

CORNEL 0.840 S.D. Y _ 1.68
SAMPLE 25 TOTVAR _ 2.82

L



TABLE C2-7 i

LINEAR REGRESSION EQUATION

Y -- SLOPE * X + INTERCEPT
55.59 46.80

R SQ. 0.705 MEAN X = 0.7877
R = 0.840 S.D. X = 0.0254

STD.ERR = 0.930 MEAN Y = 90.58
CORNEL = 0.840 S.D. Y = 1.68

I SAMPLE = 25 TOT VAR = 2.82
IrfIJJilflllrIJllIllfIJllfIlIJrflrrlllfIIllr111111fflrlrJJr
SECOND ORDER EQUATION

Y = A + B1 * X + B2 *X'
Y = 433.95 + -941.08 * X + 640.68 _X'

! RSQ. = 0.700 MEAN X = 0.7877
R = 0.836 S.D. X = 0.0254

I STD.ERR 0.846 MEAN Y = 90.58
I SAMPLE 25 S.D. Y = 1.68



ADV. BLADE TIP MACH NUM, VS PNLTM
AEROSPATIALE AS 355F TWINSTAR

94.0 '_ '

93.0 -

92.0

91.0

900 + +

88.0

87.0

86.0

65.0 I I I I I I I '" I I

0.7200 0.7400 0.7600 0.7800 0,8000 0.6200

ADVANCING BLADE TiP MACH NUMBER
÷ CENTER LINE



TABLE C2-8

AEROSPATIALE AS 355F TWINSTAR
RIGHT SIDELINE

ANAL. DATE: lO-Mar-86 I

EVENT X INPUT Y INPUT

AI 0.8103 90.67
A2 0.8103 89.31

A3 0.8103 90.08
A4 0.8121 89,78
A5 0.8121 90.86
A6 0.8108 89.18
B8 0.7912 87.49
B9 0.7873 88.75
810 0.7860 87.55
Bll 0.7834 87.80
B12 0.7899 87.64
B13 0.7834 87.86
C14 0.7690 86.20
015 0.7677 86.89
C16 0.7703 85.55
C17 0.7703 87.44
C18 0.7703 86.97
M49 0.8183 92.73
MS0 0.8105 91.16
MS1 0.8020 91.35
M52 0.8111 93.37
M53 0.8064 90.38
N54 0.7293 NA
N55 0.7390 87.35
N56 0.7416 85.63

SECOND ORDER EQUATION

Y = A + El * X + B2 *Xt
Y = 838.11+-1992.93 * X + 1324.26 *X'

RSQ. 0.778 MEAN X = 0.7901
R 0.882 S.D. X = 0.0227
STD.ERR 1.030 MEAN Y _ 88.83
SAMPLE 24 S.D.Y = 2.15

]



TABLE C2-9

LINEAR REGRESSION EQUATION

Y= SLOPE_X + INTERCEPT
78.26 26.99

R SQ. = 0.683 MEANX = 0.7901
R = 0.827 S.D. X = 0.0227

STD.ERR = 1.238 MEAN Y = 88.83

{i CORREL = 0.827 S.D. Y = 2.15
SAMPLE = 24 TOT VAR = 4.63

lllllIllllllilllillIIlllllllll1111fllllllllIElllllllfllllll
SECOND ORDER EQUATION

Y = A _ B1 * X + B2 *X'
Y = 836.11 +-1992.93 * X + 1324.28 _X'

R SQ. 0.778 MEANX = 0.7901
R 0.882 S.D.X = 0.0227

STD.ERR 1.030 MEAN Y = 88.83
SAMPLE 24 S.D. Y _ 2.15

,-j



ADV. BLADE TIP MACH NUM. VS PNLTM
AEROSPATIALE AS 355F TWlNSTAR

94,.0

G
9,3.0

o

92.0

o
91.0 _'

t,n
90.0 o

89.0
Z o /-
I1.

88.0

o o %

87.0 o

6
86.0

• G

85.0 i l i i l ' I _ i
0.7200 0.7400 0.7600 0.7800 0.6000 0.6200

ADVANCING BLADE TiP MACH NUMBER
¢, RIGHT SIDE:LINE



: A: 10-_'--$6

TABLE C3-I

su,F_y _ _ (dB)
DATA_ P_ _CAO_I_I_TKN

H_LIC[PI_: AK_CBPATIALE SA-35_ IWI_-TAR
(]_P,ATICN:ICAOTAKE[YF

E%NF [J_T O_£ERL/NE RIGIP 3 MIC
N[M_ SIDELINE _ SIDE/NE AVE_tGE

SITE 2 1 3

_26 87.60 86.10 91.G3 88.23
E27 87.90 86.70 88.30 87.63
E28 88.10 87.70 88.00 87.93
E29 87.80 86.80 88.50 87.70
E30 87.20 85.60 87.00 86.60

!3 531 87.60 85.90 90.20 87.90

_'_ E32 87.30 86.80 87.90 87.33
',_ E33 87.60 86.90 87.70 87.40
i

AV_ 87.64 86,56 88.58 87.59
!:i

_;_ SID.DEV. 0.30 0.67 1.34 0.50

_'i gE_C.I. 0.20 0.45 0.90 0.33
f!
v_

?

!C



A: 13-Mar-86

TABLE C3-2

I_TA _ PI_ ICZO(_r._ICATIC_

1_/_: A_CBPATIALESA-355F:_TAR
(I_RATKR: ICA0DD

U_T _ LINE P,I(]ff 3 MIC
M/T._R SII_/NE CSa_R S_ELINE AV]_RAG_

sn_ 2/3 1 3/2

A1 87.00 88.80 89.50 88,43
A2 87.30 89.20 89.30 88.60
A3 86.78 88.80 89.10 88.20
A4 87.90 89._ 89.20 88.83
A5 86.30 88.20 89._0 87.97
A6 88,30 89.10 89.20 88.87

AW2A(Y_ 87.25 88.92 89.28 88._

SID. I_'V. 0.75 0.42 0.15 0.36

9C_C.I. 0.62 0.35 0.12 0.29
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APPENDIX D (DI-D3)

AEROSPATIALE SA 365N, DAUPHIN

' i,J •

; E1I'

. t i

i
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TABLE Di-2

TAOLENO, J,l-l.2 (REV.I)

AERDGPATIALEON-365HHELICOPTER(DAUPHIR) DBT/TSC
21 31R6

CORRECTIONDATA*

SITE: 1 CENTERLINE- CENTER JUNE 6tlRB8

ACOUSTIC TRACKINGDATA(Netersl
CORRECTED CORRECTION3(dR) ANGLE (ACTUAL) (REFERENCE) DPEED(zlsec)

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

Ev EPNL OEL PNLTe, ALm /\I(P) /\1¢A) /\2 /\3 (Beg) CPA RR CPAR ORR ORND REF

500 FT, FLYOVER-- TARGETlAD 135 KTD,

A3 NOTRACKINGDATR
A4 97.7 87.5 95.4 BO.B -2.17 -D,D4 O,OS I.DB 91.1 126,2 126.2 150,0 15D,0 61,7 69,4
A5 90,3 84.9 92,4 78,2 -D,8O -0.57 -0,02 0,61 122.4 146.5 173,6 150.0 177.6 67.9 69,4
A6 90.5 05.2 93.4 78.7 -D,OB -0.09 -0.17 0,61 103.8 153.2 157.7 150.0 154,4 67.9 6%4
A7 90,3 ON.6 92.2 77,9 -D,70 -0.63 O.O1 D,61 B4,6 144.9 145.5 150,0 150,7 67,9 6%4
AB 90,1 B4.B 92,7 7S,D -0.42 -0.33 -0.08 0,61 97.8 149.2 150,6 150.0 151,4 67.9 69,N
A_ 89.6 84.4 91.9 78,0 -0.B5 -O.5D -0.05 D.65 110.6 146,5 156,6 150,0 16D.3 67.4 69,4
AID 89,5 84,5 92,4 77.9 -0,18 D.D8 -0,27 0.69 ID9,S 154,9 164,4 150,0 1512 66.9 69.4

ii Avg. 90,4 DO,1 92,9 7B,5 -0,74 -D,S9 -0.08 0.69 IDO,O 145.9 153,5 150,0 157.7 66.8 69,4
!_ Std DV I.I I,l l,D 1,0 0.70 0,69 D,II 0.17 12.0 9,4 15,1 0.0 9,7 2.3 0.0
_r 90_ CI 0,8 O.B D.9 O.B D.51 0.51 O,OB 0,13 9.4 6.9 11.1 O,O 7.1 1.7 0.0
?

? 500 FT, FLYOVER-- TARGETlAD 120KTS.

811 ON,7 84.4 91,5 77,D -0.61 -0.51 D.03 0.53 127.D 147.1 164,2 150.D 187.8 61.2 61,7
812 R9,1 94.2 91.2 77,1 -1.U8 -1.14 D.13 0,65 103.5 137,6 141,5 15D.0 159,3 59.7 61.7
D13 B8,D 84.4 91.7 77.6 -D.57 -0.50 -O,OB D.67 123,4 147.1 176,2 150,0 179.7 59.7 61.7
814 69.6 84,6 93.2 78,1 -1,36 -1,2D 0,16 D.91 103.6 136.4 140,3 150.0 154,3 5%7 61.7

Avg. 89,1 84.4 91,9 77.6 -0,95 -0.84 0.06 0,69 11A,4 14U,1 160.6 150,0 169.0 60.1 61,7
StB Dv O.N D,I 0,9 0,4 0,42 0.38 0,11 D,16 12,6 5.B 27.9 D.O 17.3 O.B 0.0
90_ CI 0,5 0,2 1.0 D,5 0,50 0.45 0,13 D,19 14.B 6,9 27.0 0.0 20.4 0,9 O,O

:J 500 FT. FLYOUER-- TARGETlAD 105 KTS,

C15 89,1 84,5 92,2 76,9 -D,17 -0,11 -0.22 D,90 100.7 152.2 154.9 150.D 152.7 52.0 $4,0
C16 R3,7 84,4 91.3 77,4 -D.62 -O,58 -O,IO 0,94 101,1 145.0 147.7 150,0 152.9 51.4 54,0

! C17 DR,9 84,4 91,5 77.4 -D,47 -0,3B -0.17 D,94 lOB,9 147.9 150,6 150.0 152.7 DI,4 54.0
CIB OR.4 BA.N 91.0 76.6 -D,24 -0.17 -0.24 0.94 1D5,4 151,2 156,9 ISD,O 155,6 51,4 54,0
C19 BE,4 84.3 RI,D 77.1 -1,18 -l.OG D,OA D,94 IDI.6 IZU.B 141.7 IDO,O 153.1 51,4 54,0
COO RB.6 GA,N 91,2 77,0 -0,85 -0.73 -0,06 D,94 ltI.O 143.1 153,3 150,0 160.7 51.A 54,0

Avg. OR,7 B4,A 91.4 77.1 -D,B? -0.50 -O.IO 0.93 103.5 146.4 150.8 150.D 154.6 51.5 54.0
SLB Bv 0,3 O,t D.4 D.3 D,38 0.Z5 D.II 0.02 4.1 5.1 3,5 0.0 3.2 0.2 0,0
90Z C[ 0,2 D.I D.4 0.2 0.31 0.D9 0,09 0,01 3,4 4.2 4,5 0,0 2.6 D,2 0,0

lOON FT, FLYOVER-- TARGETIAD 135 RTR,

D21 D3,6 79,0 84.7 70.6 -1,2D -1.D3 O,OB 94.0 284.2 284.9 300,0 300,7 67.9 6%4
022 83,B 79.5 83.9 70,7 D,D4 0,16 -0.30 IDB.8 316.3 334,1 300.0 316.9 67.4 6%4
023 83,7 79,5 86.2 72.4 -O,5D -0.33 -0,15 97.0 301.9 304,2 3DO,O 302.3 67.4 69,4
D24 84.0 79.4 84,3 70.'3 -0,72 -0.61 -O,OD 93.9 295.7 296.'3 300.0 300.7 67.4 6%4
DO5 NDTRACKINGDATA

AvG. 83,8 79,3 84.8 71.D -0,59 -0.45 -0.11 98,4 299.5 .304,9 .300,0 305,U 67.3 69A
Bt_ Dv O.D D,2 I,D I.D O,Dl 0,50 0.16 7,1 1'3,A 21,0 D,O 7.9 0.3 0.0
90"z CI D,2 0,3 1.2 1,I 0,61 0.D9 0.19 6.3 15.7 24,B 0.0 R.'3 0.3 0,0

i- Obta_rrected Using 'DikpIified Procedure'



T_BLE D1-3

TABLENO,J.1-1.3 (REU,1)

AEROSPRTIALESA-365NHELICOPTER(OAOPHiH) OOT/T_
213106

CORRECT]OHDATAJ

SITE_ I CEHTERLINE- CENTER JURE6_1983

ACOUSTICTRACKII!GDATA(Heters)
C0RRECTED CDRRECTJOHS(dO) AUDLE (RCTUAL) (REFEREtlEEISPEEOim]sec)

Ev EPRL SEL PNLTI ALz /\IiPI /\I(A) /",2 /\3 (Deg) CPA OR CPAR RRR GRRU REF

TAKEOFF-- TARGET]AS75 KTO,(T/OFROHHOVER)

NOTRkCKIXGDATA

TAKEOFF-- TARGETIA575 KTO.¢T/OFROi4GROUND)

ROTRACKINGDATA

I 9 DEGREEAPPROACH-- TARGET]AO75KTS.
.... I

llOS HOTRA_]UGDATA
H_3 94.1 90.2 95.8 81,9 -0.40 -0.44 0.14 121,5 113.6 133.2 118,5 139.0 28.6 38.6
1154 94.7 91.1 97.0 82,9 -0,22 -0.24 0.08 81,3 115.6 116.9 119.5 1119 ZB.6 38.6
HSO 96.0 92,9 99,9 85,6 0.12 0.12 -0.04 95,0 120.1 120.5 118.5 119.0 38.6 3B.6
U56 96.4 92.4 100.2 05,6 -0,37.-0.32 O,il 97.1 114.5 115.4 118.5 119,4 30,6 3fl.6

Avo. 95.5 91.6 9S.2 84.0 -0,22 -0.22 0.07 98.7 115.9 121,5 118,5 124.3 38.6 38.6
S_LclOv 1,3 1.2 2.2 1,9 0,24 0.24 0,08 16,7 2.9 6,1 O.O 9.8 0.0 0.0
_X C[ 1.5 1.5 2._ 2,2 0.28 0,29 0,09 19,A 3,A %5 O.O 11.5 0.0 0.0

i- RbtiCorrectedUstno'Rimplltied ProceduPe'
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T,_J_LE D1-5

TAOLERO. J.1-2.2 (ROU.I]

AEROSPRTIALE$A-365RHEL[COPTER(DRtJP_IIt) DGT/TSC
2/ 3/86

CORRECTIONDMAJ

SITE: 2 SIDELINE - 150 ft. SOUTH JL_E 6r1903

ACOUSTIC TRRCKIHUORT_(Berets)
CORRECTED OORRECT!ORS(dB) ANGLE (RCTURL) (REFEflERCE) SPEEO(z/eec)

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

Ov EPRL SEL PRLTz RL= /\I[P) /\1(_) /',2 /\3 (De9} CPA OR CP_R SRR G_ND REF

500 FT. FL'(OVER-- TARGETI48 135 RTS.

R3 R8 1RRCKIR8ORT_
44 94,2 89,2 96.8 81.9 -1.45 -1.36 -0,25 2,20 124.4 195.5 236,8 212,1 257.0 61.7 69.4
AS 90,9 85.2 93,4 78.0 -0.68 -0.58 -0.05 1.37 125.3 209.t 256.3 212,1 260.0 67.9 69.4
R6 91.6 87,0 94.0 80.0 -0.37 -0.30 -0,12 1.24 117.3 213.8 240.6 212,1 238.7 67.9 69.4
R7 85.6 92.9 78.0 -0.72 -0.61 1.37 121.8 208.0 244.7 212.1 249.6 67.9 69.4
48 91.7 87.1 94.0 00.2 -0.62-0.41 -0,08 1.24 109.3 211.0 223.5 212.1 224.7 67,9 69,4
9 85.8 93,0 77,7 -0.63 -0.67 -- 1.46 117,6 209.1 236.0 212.1 239,4 67.4 69.4
4_10 92.2 O7,0 94.8 00.1 -0.27 -0.27 -0.21 1.40 112.7 215.0 233.0 212,1 229.9 66.9 69,4

Rv_. 92.1 86.6 94°1 79,4 -0.68 -0.60 -0.14 1.47 110.3 208.8 230.7 212.1 242.8 66,8 69.4
014 Ov 1,3 1.4 1.4 1,6 0.38 0.37 0.09 0,33 6.0 6.4 10.2 0.0 13.3 2,3 0.0
90ZC! 1.2 1.0 1.0 1.2 0.28 0,27 O,OB 0.20 4.4 4.7 7.5 0.0 9.8 1.9 0.0

500 FT. FLYOUER-- TRRGE'I"]AS 120 KTS.

O11 89.6 84,6 91.9 77.4 -0.58-0.50 0,00 1,20 109,8 209,5 222.7 212.1 225.5 61,2 61.7
1312 09.6 85.3 91..% 77.5 -0.01 -0.79 0.00 1.32 02.5 203.0 204.7 212,1 214.0 5%7 61,7
O13 0V,5 84.5 91.0 76.5 -0.67 -0.54 -0.11 1.50 118,1 209.5 237.6 212.1 240,5 59,7 61.7
014 91.3 86.5 93.1 28.7 -1.02 -0.80 0.01 1.85 115.4 202,2 223.B 212.1 234.8 59.7 61.7

RvO, 90.0 85.2 91.9 97.5 -0.77 -O,6R -0.02 1,42 106.4 206.1 222.2 212.1 228,7 60.1 61.7
5t40v 0,9 0,9 0.9 0.9 0.19 0.19 0.06 0,28 16.3 4.0 13,5 0,0 11.6 0.0 0.0
90ZC] 1,0 1.1 1.1 1.0 0.23 0.22 0,07 0,33 19.2 4.7 15.9 0.0 13,7 0,9 0.0

500 FT. FLYOUER-- TRROET!AS 105 RTS,

C15 88,6 80.1 89.7 75.1 -0.42-0,37 -0,10 2.03 120,3 213.1 246.7 212.1 245.6 52,0 54.0
C16 90.2 86.1 92.0 97.8 -0.66 -0.57 -O.!S 1.92 114.6 208.0 228.8 212.1 233.3 5],4 50.0
C17 09.4 84,6 90,3 76.0 -0.48 -0,42 -0.]0 2.11 77.1 210,1 215.5 212.1 217.6 51.A 50.0
C1R 89.9 85.5 90.9 76.9 -0.35 "0.36 -0,22 1.92 101,0 212,4 216,4 212.1 216.1 51.4 54.0
C19 80.9 84.1 89.8 75.6 -0,93 -0,87 -0.08 2.11 121,2 203,8 238.2 212.1 248.0 51.4 54.0
C20 89,5 BS.4 91,0 77.0 -0.65 -0.50 -0.13 1.92 108,3 206,8 217.8 212.1 223.4 5],4 54,0

Rvg. 89,4 O5.0 90.6 76,4 -0,58-0.53 -0.16 2.00 107,1 209.0 227.2 212.1 230.7 51,5 54.08tU O_ 0 6 O.U 0.9 1.0 0,21 0.19 0,05 0.09 !6.5 3,5 13.0 0.0 13,9 0.2 0.0
90l C] 0.5 0,7 0.7 0.8 0,17 0,16 0,04 O.OR 13,6 2,9 10.7 0.0 11.4 0,2 0,0

1000 FT, FLYOVER-- TRROET140 135 KT5,

021 84.] 79.5 04.5 21.3 -0.91 -O.B5 0.05 B6.4 320.6 32].3 335.4 336,1 67_9 69.4
022 05.2 81.0 86,4 73.1 -0.00 0,02 -0.26 107.! 349,3 365,4 335.4 350.9 67,4 69.8
023 84,3 79,6 84.7 71,4 -0.38 -0.35 -0.14 87.7 336,0 338.7 335.4 3353 67,4 69.4
024 84,3 80.1 85.6 71.9 -0.74 -0.61 -0,09 113.4 330,8 360.5 335,4 365,5 67.4 69.4
025 88 TRACKINGOATA

S_ 04,S 00.1 85.3 71.9 -0.53 -0.45 -0,11 90.6 334.3 346.0 335.4 347.0 67,5 69.4"Dr O.5 0.7 0.9 0.8 0.39 0.37 0.13 13,7 1],9 20.7 0.0 14.2 0.3 0.0
907.C! 0.6 0.8 1.0 1.0 0.44 0.44 0,15 16.1 14.1 24,3 0.0 14.7 0.3 0.0

_- D_t_ Corrected Using 'Sitplified Procedure'



TABLE DI-6

]ABLEHO.J.1-2.3 (REVAl

6EROSPAT1ALEOR-365HHELICOPTER(ORUPHIR) DOT/TSC
213166

CORRECTIONDATRm

O)TEz2 6)OELIRE- ]50 H, SOUIH JUHE6,1983

_COUOTICTRACK)HGOhTA(Heters)
OORRECTEO 60_EC'[IORS(dR) ANOLE (ACTUAL) (REFERENCE)SPEEOI_/sec)

Ev EPHL SEL PHLTz ALl /\RIP) A[IA) /\2 /\3 (Degl CPA OR CP_N ORN ORRO REF

I_EOFF-- TARGET]68 76N1S.(T/OFRONHOVER)

ull NOOAThem,

T_EOFF-" TARGETIA675 [T6, (T/OFflOnOHOUHD)

i

9 DEOREE_PPROACH" TARGETIA675 KIS,
[

i_m )16O_TA_*
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TABLE D1-9

TABLENO, J.1-3.3 (NEU.I)

A£RDDPATIALESA-365HIIELIOOPTERIOAUPHIN) OOT/TSC
213106

CORRECTIONORTA*

$1TE: 3 SIOELIHE - 150 H, NORTH JUNE 6f1983

ACOURTIC TRACKIRDDATA(Heters)
COllECTED CORRECT%ORS(dB). ANGLE (ACTUAL) (REFERENCE) SPEED(e/see)

Ev EFHL OEL PMLTk RLm i\I(P) /\1(A) /\2 J\3 (Deg) OPA DR CPRR SRR ORNO REF

TP_EOFF-- TARGETlag 75 NTO.(T/O FRO_HOVER)

fig IRACKIHGDATR

7

TRKEOFF-- TARGETIAO75 KTS. (T/O FRONGROUND)

NOTR_CKIHGDATA

9 DEOREEAPPROACH-- TRRDET]AS75 KTG,

1152 HDTRNCKIHDOAT4
;453 93,5 90.0 94.8 81.1 -0.05 -0.09 0,02 113.4 190,2 202,1 191.2 208.2 38.6 3B,6
H54 94.2 90,6 96,4 BG,7 0.04 -0.02 0,00 123.3 191,4 228.9 191.2 228.7 38.6 38.6
H55 95.6 91.8 98,1 83.8 0.14 0.13 -0.05 100.4 194,2 197.4 191.2 194,3 38.6 38,6
UO6 95.6 91.9 98,1 83,8 -0.03 -0.06 0.01 109.3 190,7 202,2 191.2 202,6 38.6 38,6

AV]. 94.7 91.1 96.8 82.8 0.02 -0,01 -O.O0 111,6 191.6 200.9 191.2 208.5 39.6 3G,6
GtOOv 1.0 0,9 1,6 1,3 0,09 0,10 0.03 9,5 1,B 13.9 O.O 14.6 0.0 0,0
90%Cl 1,2 1.1 1.9 1,5 0.10 0.11 0.04 11.2 2.1 16.4 0,0 17,2 0.0 0,0

m- girl Corrected Using 'RieplIFied Procedure'



TABLE D2-1

ADV. MACHFOR TARGET CONDITIONS ANAL. DATE: ll-Msr-86

AEROSPATIALE SA 365N DAUPHIN 2
ADV. MACE SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 135.00 59.00 365.00 39.17 0.8748
B 120.00 59.00 365.00 39.17 O.8521
O 105.00 59.00 365.00 39.17 0.8294

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 135.00 77.00 365.00 39.17 0.8600
B 120.00 77.00 365.00 39.17 0.8377
C 105.00 77.00 365.00 39.17 0.8154

TARGET CONDITIONS

SERIES DESCRIPTION
A 500FT.LFOIAS= 135KTS.

; B 500 FT. LFO IAS _ 120 KTS.
:_'_ C 500 FT. LFO IAS = 105 KTS.

* 365.00 RPM _ i00% ROTOR SPEED

iq

r !i

t

J

i



TABLE D2-2

ACTUAL TEST CONDITIONS ANAL. DATE: ll-Mar-86

AEROSPATIALE SA 365N DAUPHIN 2

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
AI 135.00 60.00 355.00 39.17 0.8556
A2 130.00 60.00 355.00 39.17 0.8481
A3 132.00 60.00 355.00 39.17 0.8511

• A4 120.00 60.00 355.00 39.17 0.8329
A5 132.00 60.00 355.00 39.17 0.8511
A6 132.00 60.00 355.00 39.17 0.8511
A7 152.00 60.00 355,00 39.17 0.8511
A8 132.00 60.00 355,00 39.17 0.8511
A9 131.00 60.00 355.00 39.17 0.8496
AIO 130.00 60.00 355.00 39.17 0.8481
BII 119.00 60.00 355.00 39.17 0.8314
BI2 116.00 60.00 355.00 39.17 0.8269
BI3 116.00 61.00 355.00 39.17 0.8261
BI4 116.00 61.00 350.00 39,17 0.8169
C15 I01.00 61.00 350.00 39,17 0.7943
C16 lOO.O0 61.00 350.00 39,17 0.7928
C17 I00.00 61.00 350.00 39.17 0.7928
C18 100.00 61.00 350.00 39.17 0.7928
C19 i00.00 61.00 350.00 39.17 0.7928

: C20 i00.00 61.00 350.00 39.17 0.7928
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/\DV. BLADE TIP MACH N UM, VS PN LTM
AERO_PATIALE SA 365N DAUPHI N 2

94.0

o

93.0q []
I ÷
I

92.0 '-I

m ÷

90.0 _ o D
/

89.0 e, I
I

_.__Oe I88.0 I ....... -1- I i - i "-" _ '1
0.7900 0.81 O0 0,8300 0.8500

ADVANCING BLADE TIP MACH NUMBER
LEFT SIDELINE + CENTERLINE ¢, RIGHT SIDELINE



TABLE D2-4

AEROSPATIALE SA 365N DAUPHIN 2
LEFT SIDELINE

ANAL, DATE: ll-Mar-86

EVENT X INPUT V INPUT

A1 0.8556 NA
A2 0,8481 NA
AS 0.8511 92.15
A4 0.8329 NA
A5 0.8511 92.83
A6 0.8511 93.25
A7 0.8511 93.17
A8 0.8511 93.44
A9 0.8496 92.93
AIO 0.848] 93.84
BII 0.8314 89.94
BI2 0_8269 90.67
El3 0.8261 90.24
BI4 0.8169 91.81
C18 0.7943 90.42

i_ C16 0.7928 90,53

i_ C17 0.7928 89.87
C18 0.7928 89.28
C19 0,7928 , 89.86

C20 0,7928 89.62

LINEAR REGRESSION EQUATION

: Y = SLOPE • X + INTERCEPT
= 82.51 48.12

R SQ. 0.745 MEAN X = 0,8243

• R 0.863 S.D. X = 0.0260
STD.ERR 0.824 MEAN Y = 9].40

CORREL 0.863 S.D.Y = 1.58
SAMPLE 17 TOT VAR = 2.49



TABLE D2-5

LINEAR REGRESSION EQUATION

Y = SLOPE _ X + INTERCEPT
52.51 48.12

R SQ. = 0.745 MEAN X = 0°8243
R = 0.863 S.D. X = 0.0260

STD.ERR = 0.824 MEAN Y = 91.40
CORNEL = 0.863 S.D. Y = 1.58
SAMPLE = 17 TOT VAR = 2.49

lllllIllllIllllllilllIIlllllilllillllllllllllllllllllllllll
SECOND ORDER EQUATION

Y = A + B1 * X + B2 *X'
Y = 837.09 +-1869.82 * X ÷ 2169.83 *X'

R SQ. 0.705 MEAN X = 0.8243
R 0.840 S.D, X = 0.0260
STD.ERR 0.735 MEAN Y = 91.40
SAMPLE 17 S.D. Y = 1.58



_,,r_,_ ,_, ,4. ,;. ;_:--_-t_.._.-_ ............. _ ..........

AD\V BLADE TIP MACH NUM. 'V'S PNLTM
AEROSPATIALE SA 365N DAUPHIN 2

94.0
13

D

._ FI t

9,3.0 ! r_

! ° °

go.o 1 Q
0

I°
8g.0 .--1

/
88.0 --T- .........I -- 1---- l l J "}"

0.7900 0.81 O0 0.8300 0.8500

ADVANCING BLADE TIP MACH NUMBER
D L.EFT SIDELINE



TABLE D2-6

AEROSPATIALE SA 365N DAUPHIN 2
CENTER LINE

ANAL. DATE: ll-Mar-86

EVENT X INPUT Y INPUT

AI 0.8556 NA
A2 0.8481 NA
A3 0.8511 91.98
A4 0.8329 NA
A5 0.8511 92.45
A6 0.8511 93.20
A7 0.8511 92.03
A8 0.8511 92.69
A9 0.8496 91,95

AIO 0.8481 92,18
BII 0.83]4 91.49
BI2 0.8269 91.21
BI3 0.8261 91.49
BI4 0.8169 92.57
C15 0.7943 91.63
C16 0.7928 90.66
C17 0.7928 91.04
C18 0.7928 90.25
C19 0.7928 90.50
C20 0.7928 90.84

LINEAR REGRESSION EQUATION

Y = SLOPE _ X + INTERCEPT
= 25.75 70.43

R SQ. 0.641 MEAN X = 0.8243
R 0.801 S.D. X = 0.0260
STD.ERN 0.516 MEAN Y = 91.66
CORREL 0.801 S.D. Y = 0.83
SAMPLE 17 TOTVAN= 0.70



TABLE D2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
25.75 70.43

R SQ. 0.641 MEAN X = 0.8243
R 0.801 S.D. X = 0.0260

STO.ERR 0.516 MEAN Y = 91.66
CORREL 0,801 S.D. Y = 0.83
SAMPLE 17 TOT VAR = 0.70

llIlllPfJlrlllllIflIIIIIlilIIPllIrrlJIlllllfIIIJIJIllllffll
SECOND ORDER EQUATION

Y = A + El * X + B2 *X'
Y = 50.40 + 74.57 • X + -29.71 *X'

_ R SQ. 0.233 MEANX = 0.8243
R 0,482 S.D.X = 0.0260

STD.ERR 0.534 MEAN Y = 91.66
SAMPLE 17 S.D. Y = 0.83

i

:3



ADV. BLADE TIP MACH NUM. VS PNLTM
AEROSPATIALE SA _365N DAUPHIN 2

94.0 ......................................................................................

÷
93.0

92.0 i

i / + +
÷ .t.

91.0 ÷

z l÷90.0 .

89.0

88.0 ...... ---T .............. 1.... _............. _............... r....... r ...........
0.7900 O.B1 O0 0.8300 0.8500

ADVANCING BLADE TIP MACH NUMBER
+ CENTER LINE



/

TABLE D2-8

AEROSPATIALE SA 365N DAUPHIN 2
RIGHT SIDELINE

ANAL. DATE: if-Mar-86

EVENT X INPUT Y INPUT

A1 0.8556 NA
A2 0.8481 NA
A3 0.8511 93.65

A4 0.8329 93.38
A5 0.8511 92.63
A6 0.8511 91.75

A7 0.8511 92.17
A8 0.8511 91.74
A9 0.8496 92.13
AIO 0.8481 91.74

,_ BII 0.8314 91.24
;_ BI2 0.8269 89.27

_ B13 0.8261 90.04
BI4 0.8169 90.31
C15 0.7943 88.22
C16 0.7928 88.23

" C17 0.7928 88.67
_! C18 0.7928 91.38
,,_ C19 0.7928 88.26
i _ C20 0.7928 89.32

t

_! LINEARREGRESSIONEQUATION

_, Y = SLOPE * X + INTERCEPT
,,z-' 57.76 43.15

R SQ. 0.663 MEAN X = 0.8248
R 0.814 S.D. X = 0.0253

_i_i STD.ERR 1.072 MEAN Y = 90.79
>;I CORREL 0.814 S.D. Y = 1.79

: SAMPLE 18 TOT VAR = 3.21

!!i
4J

'}'!

F!
i!
11



TABLE D2-9

LINEAR REGRESSION EQUATION

Y = SLOPE * N + INTERCEPT
57.76 43.15

R SQ. 0.663 MEAN X = 0.8248
R = 0.814 S.D. X = 0.0253

STD.ERR 1.072 MEAN Y = 90.79
COEREL 0.814 S.D. Y = 1.79
SAMPLE 18 TOT VAR = 3.21

IflfIJrlllI11J11PIJFIlliIJfrlfIIflrfrIlrllJlriIIrflIJfilIrJ
SECOND ORDER EQUATION

Y = A + Sl * X + 82 'X'
Y = 229.02 + -395.21 * X + 275.72 *X'

R SQ. 0.657 MEAN X = 0.8248
R 0.8]0 S.D. X = 0.0253

STD.ERR 1.102 MEAN Y = 90.79
SAMPLE 18 S.D. Y = 1.79
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TABLE EI-I

T6BLEN_.K.5"1.1(REV.I_

BELL222HELICOPTER ORTIISC
1131/86

CORRECT|OH00T6'

RITE: 1 CERIERLIHE- CENTER JUllE14,1983

ACOURTICTRACKINGORTA(NeLers)
COk[_ECTED CORRECTIOHS1d01 6ROLE (ECTUELI (REFERENCE)_PEEO(zlsec|

Ev EPRL EEL PNLTll till I\IiP) I\1(01 /\2 /\3 |Osg) CPA Ek CPER ERR ORHO REF

12OEGREAPPROOCH-- TERfiETlAG45KTR.

127 97.6 93,3 99.9 BE,9 0,52 0,46 -0.00 107.1 122.7 1213.3 117.0 122.0 23.5 23,1
T2O 95.9 91.7 99.5 85.2 -0,0_1 -0.07 -0,07 110.0 115.7 123,5 117.ti 125.2 22.5 23.1
129 97.3 93.0 98.7 80.4 0,00 -0.03 -O,OR 122.1 116.2 IR7.2 117.4 130.6 22.5 23.1

Bye. 96.9 92.7 99.4 RE,2 0.16 0.12 -0,08 113,2 11B.2 129.7 112.4 129.9 22.9 23.1
GL_Ov 0.9 0.0 0.6 0,7 0,31 0.30 O.Ol 7.9 3.9 6.9 0.0 8.5 0.6 0.0
90Z 01 1.5 1.4 1.1 1,3 0.53 0,50 0.01 13.3 6.6 11.7 0.0 14.3 1.0 O.O

12OEGREE_'PI_fEH-- TARGET1AS55HTG,

1130 92.9 67,7 95.2 79.5 -0,03 -0.06 -0.30 110.0 115,7 123.4 117,4 025.2 26.1 2R.3
L!31 95.0 8%9 95.5 80.1 0.16 0.11 -0.27 109.0 117.9 12G,0 117,ti 121i.4 26.7 20,3
U32 95.1 RG,B 98.3 82.5 -0.07 -0.11 -0.02 115.9 115.3 120,1 117.0 110.0 27.8 20,3

Avg, 90,3 89,2 96,3 80,7 0,02 -0,02 -0,20 111,9 116,3 125,5 t17,4 126,7 26,9 20,1
5td Dv 1.2 1,3 1.7 1.6 0.12 0.12 0,1G 3.5 1.0 2.4 0.0 3.3 0.0 0.0
901Cl 2,1 2,1 2,9 2,7 0,21 0,19 0,26 5,9 2,4 4,0 0,0 5,5 1,4 0,0

12DERREEAPPROACH-- '[ARRETlAG65HTB.

_33 93.1 80,1 95.8 B0,1 -0,05 -0,13 -0,06 118,4 115,4 131,2 117.0 132.5 32.6 31.4
930 91.2 87.7 95.4 79.7 -0.10 -0.10 -0,09 121.9 110,6 130.9 117.0 130.3 32.1 31.4
935 93,9 88.7 96.8 01,2 -0.13 -0.15 -0.21 118.0 114,6 129.7 117,4 132.9 31.2 33,4

BY4. 93,4 80.2 96.0 80,3 -0.09 -0,14 -0,13 119.ti 110,0 131.9 117,4 134.9 32.0 33.4
416 Ov 0,0 0,5 0.7 0,0 0,00 0,01 0,04 2,2 0,5 2,7 0,0 2,9 0,7 6,0
90Z CI 0.7 0,9 1,3 1.3 0.07 0,02 0.15 3.6 0.8 0,6 0.0 5.0 1.2 0.0

12OEEREE6PPROACH-- TARGETIB875 HTR.

g36 93,2 fiB,5 95.6 60,1 0.57 0,56 0,03 117.0 123,0 130,1 117,4 131.7 37.A 31i,0
B37 93,5 68,2 96,4 80,5 0,06 0,01 0,04 lot|,1 116,7 120,4 117,0 121,0 36,2 36,0
ME 93,3 00,1 96.2 80.2 0.17 0.13 0,00 117,6 117.8 132.9 117,4 132.5 36,5 36,0
H00 92,5 87,9 94,9 79,9 4,27 0,2ti -0,14 119,1 118,8 136,0 117,0 130,4 35,2 36,0

694, 93,1 88,2 95,8 80,2 0,27 0,24 -0,01 114,5 114,1 131,0 ).17,4 129,9 36,4 36,0
St_ Dv 0,4 0,_ 0,7 0,3 0,22 0,23 0,09 6,9 2,8 7,9 0,0 6,0 1,0 O,O
90XCi 0,5 0,0 0,0 0,3 0,26 0,27 0,10 0,2 3,3 9,3 0,0 7,1 1.1 0,0

s- OaLbCorrectedUsing'Sispllfle6 Peocedure'



TABLE EI-2

: TADLENO.K.5-1o2(DEU.II

i, DELL222DEL]DDPTER DOTITDC
1/31/86

: CQDDECTIONDATA*

E]TE: 1 CENZERLIDE- CENTER JUNE14,1983

ACOUSTICTRODKIHODATA(Hetersl
. CORRECIED CORRECTIORG1dE) ANGLE 1ACTUAL) (DEFERERCE)SRgEDIk/sed

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

Ev EPNL GEL PHLTz ALE /\lIP) /\HAl /\2 03 (Des) CPO SR DPDR 5DR GRHD REF

6 DRGREEAPPROACH-- TARGETIAS45NTS,

I77 95.5 91.0 97.1 83.1 -1.05 -1.51 5.25 150.9 156.4 21D.6 119.3 245.1 22.5 23.1
-1.12 -1.07 5.48 ID8.3 15D.B 111.4 119.3 125.7 23.6 23.1,Lo 5.2D 124.D15D.5I D.,119.,144.42,.0,,.1

i Avg. 93.9 89.4 94.5 8D.O -1.53 -5.98 0.34 127.8 106.7 153.D 119.3 171.7 23.5 23.1
_ 5td Dv 1.6 1.6 2.4 2.8 0.10 0.11 0.12 21.5 1.1 57.1 0.0 64.2 0.6 D.O
i! 90XC] 2.7 2.7 4.1 4.7 0.16 0.18 D.20 36.2 1.9 96.3 0.0 158.3 1o0 O.D
_J 6 DEGREEAPPDDACI{-- TDRGET1A855NTS,

li10 96.0 91.B 9D.9 64.5 -D.59 -0.60 -5.40 121.4 111.2 130.4 119.3 139.9 24.5 28.Z
•_ Itll 94.9 90.E 96.6 82.3 -1.58 -1.03 -0.22 127.B 106.0 134.1 119.3 150.9 24.6 28.3
!_ R12 95.0 93.4 10D.5 87.0 -0.15-0.19 -5.4D 135.0 116.1 165.0 119.3 16%6 2%3 28.3
;i 813 97.6 92.7 99.1 03.7 -1.04 -1.50 0.43 134.3 156.5 148.9 119.3 166.9 28.6 2R.3

_! _to. 96,D 92,2 9D.8 84.3 -5.72 -O.SD -5.15 129,7 115,0 144.6 119,3 156.5 25.6 26.3
}iiI Et8 Dv 1.4 1.2 1.7 2.5 0.42 5.40 0.39 6.D 4.7 15.R D.O 14.0 2.0 5.090| CI 1o0 1.4 2.1 2.3 5.55 5.47 0.46 7.6 5.6 18.6 0.5 16.5 2.3 5.D:!!
_i 6 DEGREEA_PRDI_Dll-- TORGETlAD95KTD.

iili 514 96.7 92.4 9D.2 83.9 -1.15 -1.56 0.3D 107.1 106.5 111.4 119.3 124.9 37.9 39.6
i! 015 96.1 91.9 98.3 83.7 -D.62 -0.62 5.21 124,D 111.D 133.9 119.3 143.9 38,4 39,6

, 516 96.0 91.7 97.8 D3.2 -1.25-1.19 0.41 1D7.9 104.4 ID9.7 119.3 125.4 38.4 38.6

,:, Avg. 96.3 92,0 90,1 83.6 -1.00 -0.90 0.31 113.D 107.3 118,3 119.3 131.4 38,2 38.6
,_ St(]Gv 5.4 0.3 0.3 0.4 0,34 D.35 0,10 9,5 3.4 15.5 5.5 15.8 0.5 U.D
_;_ 9Dl C] 5.0 5.6 0.5 0.6 0.58 0.55 5.17 16.D 5.7 22.7 D.O 15.3 0.5 5.0

, 6 DEGREEAPPRORGH-- TDRGET1AS55KID,

_ P19 94.2 89.9 90,4 81.4 -1,1A -1.00 5,39 - 128.7 155,0 135,2 119.3 152.9 43.5 43.7
PID 94,5 90.5 96.6 52.6 -D,46 -5.46 -0.11 125.7 112.8 130.9 119.3 146.9 40.9 4L7
P19 95,2 91.4 97.3 84.5 -D.48 -0.47 0.12 136.5 112.4 163,1 119.3 173.3 42.9 43,7

Avg. 94.6 90.6 96.8 82.6 -D.70 -0.67 5.13 130.3 110.2 145.7 119.3 159.7 42.4 43.7
Dtl] Dv 0.5 0.5 5.5 1.3 0.40 0.36 0.24 5.6 4.1 15.2 D.D 13.D 1.4 5.0

_,_ 951C10.B 1.3 5.6 2.2 0.67 0.60 0.40 9.4 6.8 25.6 O.D 23.3 2.3 D.D

L_

_:! J- 5ot_ CorrectedUsing'Glmplif led Procedure'z;i
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TABLE EI-3

"[ABLEHO.K.5-1.3(REV.I)

BELL222HELICOPTER DOT/TSC
1131186

CORRECTIOHDATAI

SI]E_ I CEHTERL]IiE- CEHTER JUHE1411983

ACOIJST]C"_RACK[HGDATA(Heters)
CBR_EC'IED CORRECTZOHS(49) ANGLE (ACTUAL) (REFEREHCE)_EED(edsec)

EV EPHL DEL PHLTmALe /\I(P) /\1(A) /_,2 1\3 (De9) CPA DR CPA'_ SRR DRHD REF

60EGREEAPPROACH-- TAr(GET[6865 KTD.(IC_O)

LI 97.0 92.6 98.0 8i.9 -0.20 -0.36 0.12 124.2 113,9 137.B 119,3 144.4 33.2 33.4
L2 98.4 93.9 100.7 85,9 -0.12 -0.12 0,21 122,0 117,5 136.6 119.3 140.8 34.7 33.4

98,0 93.4 100.4 85.5 -1.10 -I.OB 0,37 ll?.B 105.9 119.6 119,3 134.9 33.3 33.4
LL_ 97.6 93.0 100.2 85,5 -0.74 -0.76 0,33 118,9 108,9 124.5 119.3 136,4 33.7 33.4
LI_ 97.6 93.2 100.2 85,3 -0.08 -0.87 0,30 107.0 107.4 112.4 119.3 124,8 33.7 33.4

98.7 94.2 101.1 86.5 -0.57 -0.57 0,17 119.4 111.6 128.1 119.3 137,0 33.0 33,4

tug. 9;1.9 93,4 100.2 BS,4 -0.62 -0.63 0.26 118.2 110.9 126,8 119.3 136.4 33.6 33.4
514Ov 0.6 0,6 0.8 0.9 0.37 0.35 0.11 6,0 4,4 10.3 0.0 6.6 0.6 O.O
903C! 0,5 0.5 0.6 0.7 0.30 0.29 0,09 4.9 3.6 8.5 0.0 5.5 0.5 O.O
TAKEOFF-- TAEOET!AS65 KTD.(ICAO)

E24 HDTr(ACK]r(GDATA
921 90.1 85.4 92.6 76,4 2.77 2.62 -0.95 116.3 182.1 203.1 141.2 157,6 32.S 33.4
_2 90.B 06.1 93.0 76.9 4.47 4.19 -1.50 ,- 111.9 213,0 229.5 141.2 152.2 32.2 33.4
K23 90.8 86.6 93.9 78.9 4.53 4.38 -1.36 114.1 213.8 234.3 141.2 154.7 33.4 33,4
1(24 90.5 06.4 93,3 77,0 4,46 4.31 -1,88 108,6 213,1 224,9 141.2 149.0 29.5 33.4
1(25 91.S 06,7 94.0 78,4 5.97 5.16 -1.95 99.9 229,0 231.5 141,2 143.3 30.6 33,4

Avg, 90.7 86,3 93.4 77.7 4.44 4,13 -1.53 110.2 210,0 224.? 141,2 151.4 31.7 33.4
849Ov 0.5 0.5 0.6 1.0 1.13 0.93 0.41 6.4 16.? 12.5 0.0 5.5 1.6 0.0
903C[ B.5 0.5 0.6 1,0 1,OB 0,88 0.39 6.1 lA.l 11.9 0.0 5.2 1.5 0.0

m-DiLl Cor/'ectedUstng'51zplifled Procedure'
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TABLE Bi-5

TABLE6B.K.5-1.5 (R59,11 i
!

BELL222HELICOPTER OOT/TBC i
tlZtlB6 !

CBRRECTIOHOATh* !

S[1Et 1 CEHIERL[6E- CE_ER JLIRR16,1963 I
J

_._L_TtC "[EACK]HgOfl_A(IJ,eLers_ )
CORRRCTED COT(EECTIBH5(dB) AHnLE (ACIUAL) (EFEREHCE)SPEEB(z/eec)

Ev EI'HL 5EL PBLTI ALl /_,I(P) /\L(A) /\2 /\3 (Oe01 CPA 68 _AR 6RR GRBD REF

1000FT. FLYBVER-- T4ROETlAB103KTS.

At 06,A 62,6 Bb,4 71,9 -0,73 -0,'78 0,40 136,1 274,0 395,1 300,0 432,.6 64.,8 63,3
A2 66.4 62,3 84.0 71.3 B.65 0.50 0.64 134,6 309.6 433.9 300.0 426.5 65.3 63.3
43 b_,9 6h9 DS,? 71.4 0,06 -0.02 0.12 13_,6 295.2 407.5 360,0 i114.1 64,3 43,_
t_4 65.7 81.9 06.4 71.9 B.51 0.47 -B.B3 136,7 309.6 443.2 306.0 429.5 64.3 63.3

65,9 02,0 06,0 71,5 0,57 0,49 -0,03 130,2 309,7 405,7 306,0 393,0 64,3 63,'3
EB 52.5 54.0 72.1 -0.65 -_.52 029.5 262.1 366.5 340.0 380.7 65.6 43.3

_g. 86.1 62.2 Bb.Z 712 0.07 B.02 0.10 133,3 294.7 446,5 360,0413.I 64,6 63.3
51__ 0,4 0,3 B,2 B,3 B,62 0,56 0,16 22 15,7 27,9 O,O 16,5 0,6 0,0
9OZC| 0.4 0.3 B.2 0.3 0,51 0.46 0,17 2.3 12.9 22.9 O,O 15,2 0.5 O.O

RRPRO_Cil--MULTI-BEG.1

02]. 9]._ 68.6 95.4 80.2 -4.76 -4.59 2.81 118.5 71.5 61.4 119.2 135.B 43.5 36.4

_vg. 9'3,5 66.6 95,4 00.2 -4.76 -4.T// 2,01 tt_,5 71,$ 91.4 IL0.3 135,Q 43,._ 33.,_
StdDv -
9BICI

_PPROAC6-- nLILII-SEG.2

R22 92.6 67.2 94,6 7n,7 -4,63-4.65 1,69 111.9 69.9 75.4 117.4 126.5 32,7 36.4

_,,_v_'Ov92,6 07,2 94,6. 78,7 -4,03 -4,65 1,57 Ll1,9 69,9 75,4 117,4 126,5 32,7 '33,4
902 CI

_PPR04C6" I_TI-BE6,3

623 65.6 90.9 99.3 64.6 -3.36-3,28 -0,57 111.2 81.3 67,2 117,4 12_.9 22.3 33.4

_vB. 0_.6 90.9 99,3 84.6 -3,38-3.20 -B,57 111.2 81,3 67,2 117,4 125.9 22.3 33,4
BidOv-
941C|

i
e- Betl CorrectedUsing'6iepli£ied Procedure'



TABLE EI-6

TA_ENO.K.5-2,1 (REV.I)

DELL222HELICOPTER DOT/TOE
1/31/86

CORRECTIONO_TAa

OIEE: 2 8]DELIHE- 150H. SOUTH J_lE 1%1983

ACOUSTICTRkOKIRGDATA(Meters)
E_t_C1E9 COkRE_|D4R{dR) _H_E IkE18_L) tREFEREHDE)SPEEOtz/sec)

Ev EPHL OEL PHLTz ALz D,IIP) /\l(k) /\2 1\3 IDegl CPk SR EPkR DRR ORHO REF

[2 DEGREE_PPRQAOHd. TARGETIRA45RT8,

TOT 90.5 91,2 99,3 82.O 0,22 Q,16 A,O3 104.4 192,5 198.9 190.G 196,6 23.5 23,1
T28 94.2 89,9 96,4 82.0 0.04 -0,03 -O,O8 - 104.Z 18B,3 194.3 190,5 196,6 22.5 23.1
T29 95,9 91.6. 97.4 R.3.0 0._ -0,01 -0.'_ _00,6. $_,_ 190.9 190.5 201,0 22.5 2Z.1

_o_ 95.2 90.9 97.0 R2.6 G.H 0,04 "_,0_ 10_.0 109.S _.97,3 190.9 190._. 22.9 2Z.1V 0,9 0.9 0,6 0,6 0.10 0,10 0,06 2.5 2,4 2.J 0.9 2,5 0,6 0,0
97. CI 1.5 _..6 0,9 0.9 0.17 9.1_ 0.11 _.1 1l.O 1,.4 O.G 9.2 _.0 0.0

129EO,REE_r'_Dt -- "IA_,b'ET1_9558T8o

U39 94.4 09,8 9_,9 O0.R 0,05 -9,07 -0.31 112.4 IBS,2 203.A 190.9 206.0 26.1 2B.3
LI31 95,2 90.9 95,5 81.6 0.19 0,07 "0,24 134.0 189.6 26'3,7 190.5 26Jl.9 26.7 2B.3
UO2 94.4 90.1 9_',1 02.6 0.00 -0,04 -0.04 116.2 187.9 209.5 190.5 212.3 27.8 28,3

Avg. 94.; 90.3 96,2 61,7 0,06 -0,0! -0.20 120.9 188,6 22_.6 190.5 227.7 26o9 28.3
RiftOv 0.4 0.6 0,8 0,9 0,87 0,07 0.14 11,6 0.9 33.1 O.O 32.4 0,8 O.Q
901E1 0.7 0.9 1,4 1.6 0.12 0,12 8,24 19.5 1,5 55.9 O.O 54,6 1.4 0,0

12DEGi]EE_PROAEH-- T_ROETIAO65KTO,

V33 92,4 BBoB 96,! B1,2 0.06 -0,02 -0.09 11'3.8 180,7 206.2 190.5 208.1 32.6 33,4
LJZ_ 9_.1 80.6 95.6 R1.1 0.91 -0,_1 -0.13 12_.6 1RO,_223.5 190.'5 226.1 32.$ l._j,
U35 9].3 68,8 95,9 61,3 0,05 -0.01 -0.27 123.1 188.3 224,7 190.5 227.4 31.2 33.4

AvrJ. 93.3 80.7 95.9 01,2 0,04 -0.0! -0,16 119.8 186.4 218.2 190.5 220.5 .32.0 33.4
Ot_9v 9.1 9.1 0.2 0.1 0.03 O.bl 0.09 ._.2c 0._ 1O.4 0.0 lO.R 0.7 0.0
90ZCI 9,2 0,2 0,4 0,2 0.04 0,01 0.16 8.9 0,5 17,5 O.O t8,2 1.2 0.0

12DEGREEAPPROACH-- TARGETIAO75XTO.

H36 93,2 8B,9 95._ B0.6 0,36 O,2A 0.13 123.3 19'3.5231.7 190.5 228.0 37.6 36.0
u_7 93.1 68.5 95,6 60.9 0.13 0,09 0.04 114.1 189,6 207,6 190,5 208.6 .36.2 36.0
R_Q 92.9 OR,6 95,9 81.1 0.17 0,10 Q.06 126.8 190,D2_7.6 190.52.37,9_6.5 .36,Q
W40 92,9 88,_ 9Z,4 00.'3 0,27 O,lI "O.lI 129.3 190.9 246.6 190._ 246.0 25.2 36.0

_ 93,0 8B,6 95.6 GO,7 0.23 0,14 0.0.3 123.4 191,0 230.8 190,5 2'30.1 36.4 36.0'gv 0.2 0.2 0._ 0._ 0.10 0.08 0.10 6.7 t.T _.A.7 0.0 16.1 1.0 0.0
9D2E| 0.2 0.3 0,,3 0.4 0,12 0.09 0,12 7.B 2.0 19.6 0.0 19.0 1.1 0,0

_- DataCoerected_slr_9'OiJpllfied Proceduee'
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T/_LE 01-1.0

TABLEHO.K.5-2.5 (REV,I)

OELI.222HELICOPTER DOUTSC
CORRECTIONDATAi 1/31/86

OITEz 2 SIDELIHO- 150ft. SOUTH JUHE15f1983

_COUOTICTRACKIHr'D_T_(Hetersl
CORRECIED CORRECTZOHO(dg) 41iGLE (RCTUAL) (REFEREHCEI_EEO(zlsec)

_ Ev £PHL SEL PHLTz _Lz 1\1(P1/\11_1 /",2 /\3 (Oe91 CPA SR CPAk SRR ORUO REF

1000FT. FLYOVER-- TARGETtAO12_KTS.

87o2 93.2 86.5 72.4 -0.65 -0.64 0.34 96.5 311.7 313.7 335.4 337.6 64.8 63.3
6 07.0 83.0 06.6 72.2 0.42 0.37 0.06 90.5 343.2 343.2 335.4 335.4 68.3 03.3

: U3 86.8 82.6 96.3 72.3 -0.01 -0.03 0.12 107.2 330.4 345.9 335.4 351.1 64.3 63.3
_i _4 86.3 82.4 05.9 72.2 0.34 0.34 -0.01 101.3 343.2 350.0 335.4 342.0 64.3 63.3) 67.5 83.4 86.5 72.3 0.31 0.36 -0,01 109,1 343.4 363.5 335.4 355.1 64.3 63.3

A,o 08.2 03.7 06.5 72.3 -0.23 -0.35 0.Z4 160.4 318.6 951._ 335.41000.9 65.0 63.3

_v_, 07.2 03,0 86.4 72.3 -0,00 0.01 0,14 - 110,8 331.0 444,6 Z38,4 453.7 64,fi 03.3
814Ov 0.7 0.5 0.2 0.1 0.40 0.43 0.16 25.2 13,9 102.7 0.0 109.7 0.6 0,0
904CI 0.5 0.4 0.2 0,1 0.40 0.35 0,13 20.8 11.5 84.4 0.0 90.3 0.5 0.0
_PPRO_CH-- 4UL'rI-SEO.I

_ 021 92.2 98,2 92.7 79.0 -1.32 -1.24 1,62 I06,7 165.8 173.1 191.7 200.1 44.5 33.4

i_ Avfi. 92.2 08.2 92.7 70.0 -1.32 -1.24 1.62 106.7 165.6 173.1 191.7 200.1 43.5 32.4OtciDv -
901 Cl

APP_O4CH-- MULTi-SEO,2

,_ R22 91.2 07.3 92.3 70.0 -1,30 -1.23 0.37 135,6 165.2 235.9 190.5 272.1 32.7 33.4
Av. 91.2 R?.3 92.3 78.5

_ _t_Ov - -1.30 -1.23 0.37 135.6 165.2 235,9 190,5 272.1 32,7 33.4
:_i 904C]

4PPRO_rH-- gUL1]-REG.3
_a•_ 023
_i HO"(RfiCKIHGOATfiJE

';_ Avg,
::: St4OV

9048I

i

i i- 8at_Correcte6Using'SimplifiedProcedure'
:i

-f,

i

L_
I

i



TABLE _i-iI

TABLENO, K.5-3,1 (REV.])

BELL222 HELICOPIER DOT/'[BC
1/31/86

CORREBTIG80_TAN

01TE: 3 81DELIHE- 150 _, HDR]H JUHE14_1983

ACOUSTIC TRAUKIHGDATA(Heters_
£O_ECIE8 " CURRE£-"_ t08_ A2B_,E ih£,'_D_L) tREFE_E2_) _EEb_kl',,ec_

Ev EPHL EEL PHLTz ALm /\I(P) /\l(k) /\2 /\3 (De9] CPA DR CPAR URR GRND REF

12 DEGREE_PROACH-- TARGETlAD 45 KTS,

127 89,6 05,5 90,5 7U,6 0,47 O.3U -0,02 103.1 195,6 200,8 190,5 195,5 23,5 23,1
128 88,4 24,5 ug,5 73,9 0,28 D.09 -_.)l - 89,0 191,2 191,3 190,5 190,D 22.5 23,1
129 91,5 67,5 92,6 76,4 0,31 0,17 -0.13 129,0 191,5 246,3 190,5 245,0 22,5 23.1

AVG. U9.9 05,8 89.9 75.3 0.33 0.21 -2.09 106.6 192.7 212.8 192.5 210.4 22.9 22.1
_L__ 2.6 _.5 1.3 _._ 0,12 0,15 0.06 20.8 2.5 29.4 0.8 "_0.1 0.6 0.0
90l CI 2,7 2,6 2,0 2,1 0,23 2,25 0.11 35.1 4.1 49.6 O,B 50,7 1,0 O,O

12 DEGREE_PP_ACH-- TARGETTAD55 KTS,

..... UT,0 87,6 22,8 86,7 74,0 0,25 0,25 -0,36 114,7 191,2 210,5 190,5 209,7 26,1 28,3
I]31 87.6 82.8 87.1 72.8 0,34 2.22 -0.29 132.7 192.6 266.3 190.5 263.4 26.7 28,3
U22 87.3 gLO 87,0 73.4 0,24 B.22 -0.09 72.8 190.9 198.8 192.5 19B.3 27.8 28.3

Avg. 87.5 U3.5 U6.9 73.7 0.28 2,28 -0.25 107.4 191.6 225,2 190.5 222,8 26.9 23,3
Stt] Ov 0,2 0.4 0.2 0,3 0.06 0.89 0.14 30.6 0.9 36.1 O.O 24,B O.U 2.B
90;[C[ 0,3 0,7 2,4 0,5 0,09 0,14 2,24 51.6 1,5 62,9 0,0 58,6 1.4 O,B

12 ARGREE/_PR2ACH-- TARGET[AS65 KTD.

U33 86.7 82,1 B6.U 73.4 0.31 0.25 -0.14 96.4 191.7 192.9 190.5 191.7 32.6 33.4
U34 82,4 86,7 73,9 0,27 0,26 ll5,3 19_.2 211,6 190,5 210,7 32,]. 33,4
V35 86,9 02,2 87,7 75,1 0,28 0,22 -0,32 117,5 191,2 215,5 190,5 214,7 31.2 33,4

Avq. 06.8 82.9 87.1 74.1 0.29 0.25 -2.23 109.7 191.4 206.7 192.5 2052 32.0 33.4
gt_ nv 0.1 0.4 0.5 O.B 0.02 0.02 0,13 11,6 0.3 12.1 O.O 12.3 0.2 0.0
90Z C! 0.7 0.3 0,9 1.4 0.04 0,02 0.57 19.5 0.5 22.4 0.0 22.7 1.2 O.B

12 DEGREE_PROAEH"- TI_GET[AS 75 KTS.

II36 87,2 92,9 U8,2 75,2 0.57 0.53 o,og 120.1 196.6 227.3 192,U 220.2 37.6 26.B
037 87.6 82.9 83,5 75.1 0.37 0.27 -0,01 90,6 192.6 192.6 190,5 190.5 36.2 36.0
g3D 87,3 82.5 88.1 3U.3 0.37 0.35 0.01 112.6 193.2 209.3 190.5 206.3 26.5 36.0
040 86,8 83,5 88,5 76,4 0,47 B,40 -0.16 I89,8 193,9 226,1 190.5 202,5 35,2 36,0

Avg, 87,2 62,7 88,3 75,5 0.44 0,39 -0,02 102,3 194,1 20B,8 190,5 204.9 36.4 26.0
gt_ Ov 0,3 0,2 0,2 0,6 0,10 2,11 0.10 12,6 1.0 14.3 O,O 12,3 1,0 O,B
901 DI 2,4 0,3 0,2 0,7 0,11 0,13 B.12 14,8 2,1 16,B O,O 14,4 1,1 O,B

I- Dat_Corrected Using 'Si|plified Procedure'



TABLE El-12

TABLERO.K.D'3.2(REV.I|

BELL222HELICOPTER DOT/TSC
1/31/86

CORRECTIONOA'IA_

811E: 3 SIDELINE- 150ft. HDRIH JUHE14119B]

ACOUST[CTRACRIHGDATA(Meters)
CORRECTED OORRECTIOHS(dE:) AIIfiLE (ACIUAL) (REFEREREE)OPEEO(Iz/oec)

Ev EPNL gEL PNLTI, 8Lm I\I(P) /\l(A) /\2 /\3 (Oeg) CPA SR CPAR 5RR DRRO REF

60EGREEAPPROACH-- TARGET16045RTS.

117 92,0 00.0 93,6 80.0 -0.20 -0.23 -0.02 136.2 185.0 267.8 191,7 276.9 22,5 23.1
HD 89,6 66.0 D7.B 73.8 -0.25 -0.24 0.20 84.6 185.0 185.9 191.7 192.5 23,6 23.1
,9 92.0 68.1 90.7 76.6 -0.21 -0.10 0.06 128.9 I86.3 239.6 191.7 246.5 23.0 23.1

Av_. 91,3 07.3 90.7 76.8 -0.22 -0.22 9.00 116.6 185.6 2']1.1 191,7 238.6 23.0 23.1
St¢]Dv 1.3 1.2 2.9 3.1 0,03 0.D3 0.11 27.9 0.7 41.6 0.0 42.7 0,6 0.0
90Z C1 2.2 2.0 4.9 5.2 0.04 0.05 0.19 47.1 2.1 70.2 0.0 72.0 1.0 0.0
60EOREEAPPROACH-- TARGET]AS55KTS.

H10 92.9 88.4 93.1 77.9 -0.07 -0.10 -0.07 104.9 188.3 196.7 191.7 200.2 24.5 28.3
H11 90.7 86.4 91.8 76.9 -0.22 -0.23 -0.50 113.8 185.2 202.4 191.7 209.5 24.6 28.3
812 90.4 05.7 92.1 75,0 0.09 D.08 -0.48 103.3 191.3 196.6 191.7 197.0 25.3 28.3
t113 91.2 87.0 90.2 74.9 -0.22 -0.20 0.16 99.2 185.0 188.2 191.7 194.2 20.6 28.3

6','q. 91.3 86.9 91.9 76.4 -0.11 -0.11 -0.35 105,0 187.6 196.0 191.7 200.2 25.8 28.3
Sii] Dv 1.1 1.2 1.2 1.3 0.10 0.14 0.34 6.2 2.0 5.8 0.0 6,7 2,0 0.0
901CI 1,3 1.4 1.4 1.5 0.17 0,16 0.40 7.3 3.3 6.9 0,0 7.9 2,3 0.0
60EGREEAPPROACU-- TARGETIA075KTD.

014 90,.7 O6.7 91.4 76,7 -0.21 -0.23 0.03 124.6 185.5 225.4 191.7 233,0 37.9 38.6
015 - 92.6 76.2 -0.05 -0.09 120.4 180.1 210.3 191.7 222.A 38.4 38.6
014 69_'9 05.9 09.9 76.2 -0.24 -0.30 0_11 131.6 164.3 246.4 191.7 256.3 38.4 30.6

A[_ 90.3 86.3 91.3 77.0 -0.17 -0,21 0.07 125.6 186.D 230,0 191,7 237.2 38.2 38.6"Dr 0.6 O.d 1,4 1.0 0.11 0,11 0.06 5,4 2.0 14.6 D.D 17.4 0.3 0.0
901C[ 2.6 2.5 2.3 1.B 0.18 0.18 .0.25 9.5 3.3 24,7 0.0 29.3 0.5 D.O

A DEGREEAPPROACH-- TARGETlAS05KB.

P17 08.0 83.9 89.6 75.2 -0.26 -0.22 0.09 120.6 184.9 214.7 191.7 222.6 43.5 43.7
PIO 88.9 84.6 91.4 76.9 0.02 0.00 -0.25 133.1 189.3 259.4 191.7 262.7 40.9 43.7
PI9 87.9 03.7 90,6 75,9 0.02 0.00 -0.03 121.5 199.0 221.6 191.7 224.8 A2,9 43.7

6vq. 00.3 84.1 90.5 76.0 -0.02 -0.07 -0.06 125.1 107.7 231.9 191.7 236.7 42.4 43.7
Ot=]Ov D.6 0.5 0.9 0.9 0.16 0.13 0.17 7.0 2.4 24.0 0.0 22.5 1.4 D.O
90%C[ I.O O.O 1.5 1.5 0.27 0.21 0,29 ll.B 4.1 40.5 0.0 38.0 2.3 0.0

J- 0_1_CorrectedUsing'Siipl if led Procedure'
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TABLE El-14

TABLEHO.K.5-3.4(REU.11

9ELL222 HELICOP]ER OOT/'fSC
2/10186

CORRECTIONORTUm

SHE: 3 SlOELIHE- 150I_.NORTH JUHE15,1903

6COUSTiCTRACKIRGDATA(Heters}
CORRECTED CORRRCTIOHS(dBI 6HGLE (ACTPRLI (REFEREHCE)5PEEO(=/sec)

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

Ev EPItL OEL PHLTs ALto /\1(P1 /\1(61 /\2 /\3 (0e91 CP_ SR CPUR SRR URHO REF

500FT. FLYOVER-- TAROET[65 139K]O.

07 90.7 86.7 91.6 70.7 -0.13 -0.17 0.17 1.06 119.6 207.3 238.3 212.1 243.9 22.0 70.5
98 90.6 06.8 92.3 79.0 -1.00 -0.95 0.63 0.59 113.3 190.5 207.5 212.1 231.0 75.1 70.5
89 90.9 07.0 92.3 79.4 -1.13 -1.05 0.49 1.26 112.7 180.0 203.8 212.1 230.0 72.0 70.5

Av_. 90.7 06.8 92.1 79.1 -0.75 -0.72 0.43 0.97 115.2 195.3 216.5 212.1 235.0 73.0 70.5
0t_ Ov 0.1 0.2 0.4 0.4 0.54 0.40 0.24 0.36 3.8 10.5 19.0 O.O 7.0 1.0 0.0
90ZC1 0.2 0.3 0.7 0.6 0.92 0.81 0.40 0.58 6.4 17.6 32.0 0.0 13.1 3.0 0.0

500FT. FLTWEN--r_RUE_165127KTg.

C10 90.5 86.5 91.9 70.5 -0.73 -0.71 0.29 1.52 110.0 196.2 206.6 212.1 225.7 65.3 65.3
C11 90.3 86.6 93.0 79.2 0.02 -0.02 0.06 1.52 116.9 208.2 2]3.4 212.1 237.9 65.3 65.3
C12 91.5 87.1 91.1 77.9 -0156 -0.53 0.23 1.57 118.2 197.6 224.2 212.1 2N0.6 _53 65.3013 09.7 O6.0 89.6 77.6 -1.37 -1.16 0.48 1.67 126.2 185.0 223.6 212.1 256.4 w_ 65.3
C14 90.9 06.0 92.6 79,0 -0.77 -0,75 0,31 1.69 114.6 192.7 212.1 212,1 233.4 65.3 65.3
015 91.0 89.1 92,2 7%0 0.15 0.08 0.02 1.86 112.6 200.9 226.4 212,1 229.8 64.8 65,3

Av_J. 90.7 06.7 91,g 78,5 -0,56 -0.51 0.23 1,60 116.1 197.0 221,0 212.1 237.3 65.3 65.3
_t_ Ov 0.6 0.4 1.2 0.7 0.56 0.67 0.17 0.14 6.9 %3 9.9 0.0 10.0 0.3 0.0
90ZC] 0.5 0.6 1.0 0.6 0.46 0.39 0.14 0.12 4.1 7.7 8.1 0.0 0.9 0.3 0.0

500FT. FL]OPER-- TfiRGETMS110KTS.

016 09.4 85.7 89,9 76.6 -0.00 -0.10 0,27 1.37 118.2 206.5 232.1 212.1 240.7 50.6 56.6
017 fi9.3 85.3 09.9 77.0 -0.10 -0.11 0.32 1.28 116.9 20N.2 225.1 212.1 233.0 59.2 56.6
010 89.2 05.5 89,6 76.6 -0.03 -0.05 0.30 1.28 114.8 205.2 226,1 212.1 233.7 59.2 56.6

fivO. 09.3 0_.25 09.0 76,7 -0.07 -0.09 0.30 1.31 115.9 204.7 227.7 212,1 236.0 59.0 56.60t_ Ov 0.1 0.2 0.2 0.04 0.0_ 0.03 0.05 1.9 0.5 5.8 0.0 4.0 0.3 0.0
90ZCl 0.2 0.3 0.3 0.4 0.06 0.05 O.ON 0.09 3.3 0.9 6.4 0.0 6.0 0.5 0.0

500FT. FI.I'O�ER-- Tt%RUET16596_(T5.

019 08.9 05,0 89,2 75.7 0.00 0.03 0.12 1,61 110.9 207,3 222.0 212,1 227.1 49.9 49,6

_'Rv 08.9 8LO 89.2 75,2 0.00 0.03 0.12 1.61 110.9 207,3 222.0 212.1 227.1 49.9 49.4
90ZC!

*- O|%sCorrectedUsing'gizplifled Procedure'



TABLE _-1-15

TABLER8.R,5-8.5(REV.I)

8ELL222HELICOPTER DOT/TSC
1/31/86

CORRECT)OROATA_

SITE: 3 SIOEL]HE- 150M. NORTH JURE15,1983

ACOUSTIC TRACRIH8DATA(iieter_)
CORRECTED CORRECTIOHB(dO) ANGLE (ACTUAL) (REFERENCE)RPEEO(i/sec}

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

Ev EPHL 8EL PHL'rmALm /\11P1 /\IIA) /\2 /\3 (Oeg) CPA SR CPRR 8RR ORflO REF

1000FT.FLYOVER-- TARGETIAS123RT8.

AI 86.4 82.3 85,2 72,0 -8.51 -O,SO 0.81 93,4 314.7 315.2 335.4 336.0 64,8 63.3
42 86.1 82.1 85.4 72.1 0.51 0.46 0.03 B7.B 346.3 346.6 335.4 335.7 65.3 63.3
43 86,1 82,2 85,4 71.8 0,09 0.06 0,09 98.3 333.4 334,0 335.4 336.0 64,3 63.3
AR 86.0 81,P 86.S 72.7 0.47 0.41 -0.03 93.1 346.3 346.8 335.4 338.9 6R.3 63,8

- 82.4 85,5 71.6 0.51 0.42 93,2 346.4 347.0 335.4 335.9 6d,3 63.3
41c_ 86.B 88.9 85.8 71,9 -0.33 -0.37 0.31 113.5 321,8 381.0 335.4 365.8 68.8 63.3

! A'_';, 8_.3 82,8 B5.6 72.0 0.12 0,08 0.14 95.7 33,L8 340.1 335.4 340.9 6,1.B 63,3
8t8 Ov 0.3 0,3 0.5 0.4 0.45 0.43 0.16 9.0 IA.O 13.5 0.0 12.2 0.6 0,0
90%C[ 0.3 0.3 0.4 0.3 0.37 0.35 0.15 7.4 11.5 11.1 0.0 10.1 0.5 O.O
APPROACH-- 1_ULTI-SEO.1

021 88.6 88.2 89.4 76.2 -l.2Jl -1.15 1.59 102.1 167.3 171.1 191.7 196.0 48.5 33.4

Avg. 8R.6 85.7 89.4 76.2 -1.24 -1.15 1.89 102.1 167.3 1Phi 191.7 196.0 43.5 33.48t(18v -
90;_C) . _

APPROACH--HULTI-SEO,2

R22 86,9 83,S 87.0 7'_,0 -1,13 -1.09 0.34 100.7 166,6 169.6 190.5 193.9 82.7 33.4

Avg. 86.9 83.S 87,0 74.0 -1.13 -1.09 0,34 100.7 166.6 169.6 190,5 193.9 32.7 33,RStc]Ov -
90ZCl ....

APPROACH--HULTI-SEO.3

$23 NOTRACKINGDATA
AV ,
St_ Dv
90]{C1 " " " " "

m-DataCorrecte{iUslr_g'SimplifiedProcedure'



TABLE E2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: ll-Har-86

BELL 222 TWIN JET
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
B 137.00 59.00 348.00 39.75 0.8561
C 123.00 59.00 348.00 39.75 0.8349
D II0.00 59.00 348.00 39.75 0.8152

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAH. ADVM #
B 137.00 77.00 348.00 39.75 0.8416
C 123.00 77.00 34g.00 39.75 0.8208

÷: D ]lO.O0 77.00 348.00 39.75 0.8014

! TARGETCONDITIONS

_: SERIES DESCRIPTION
B 500 FT. LFO IAS = 137 KTS.

_ C 500 FT, LFO IAS = 123 RTS.• D 500 FT. LFO IAS = II0 KTS.

348.00 RPH = 100% ROTOR SPEED

!i
%



TABLE E2-2

ACTUAL TEST CONDITIONS ANAL, DATE: ll-Mar-86

BELL 222 TWIN JET

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
87 140.00 85.00 346.00 39.75 0.8398
88 146.00 87.00 348.00 39.75 0.8471
89 140.00 89.00 348.00 39.75 0.8368
CI0 127.00 89.00 348.00 39.75 0.8176
C11 127.00 89.00 348.00 39.75 0.8176
C12 127.00 90.00 348.00 39.75 0.8169
C13 128.00 90.00 348.00 39.75 0.8184
C14 127.00 92.00 348.00 39.75 0.8154

i C15 126.00 94.00 348.00 39.75 0.8125

! DI6 114.00 95.00 348.00 39.75 0.7942
DI7 115.00 95.00 348.00 39.75 0.7956

I DIS 115.00 95.00 348.00 39.75 0.7956
I
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ADV. BLADE TIP MACH NUM, VS PNLTM
BELL 222 TWIN JET

94-.0 "1 ..... _

/ +
+ +

93.0 -I.

+,_ 0
92.0 + +"

+

m 91.0"0 0

D
Z 90.0

rl
B9.0

B8.0 a
D

° 187.0 .... l --- l i , ..... r
0,7900 0.81 O0 0.8300 0.8500

ADVANCING BLADE TIP MACH NUMBER
LEFT SIDELINE + CENTER LINE _> RIGHT SIDELINE



TABLE E2-4

BELL 222 TWIN JET
LEFT SIDELINE

ANAL. DATE: ll-Mar-86

EVENT X INPUT Y INPUT

B7 0.8398 90.34
B8 0.8471 91.69
B9 0.8368 91.10

C10 0.8176 90.28
CII 0.8176 91.12

I C12 0.8169 89.17
C13 0.8184 88.13
C14 0.8154 90.68
C15 0.8125 89.77
DI6 0.7942 88.03
DI7 0.7956 88.10
DI8 0.7956 87.72

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 65.33 36.28

RSQ. 0.646 MEANX = 0.8173
E 0.804 S.D. X = 0.0173

STD.ERR 0.875 MEAN Y = 89.68
CORREL 0.804 S.D.Y = 1.40

i SAMPLE 12 TOT VAR = 1.97

i'

{



TABLE E2-5

LINEAR REGRESSION EQUATION

= SLOPE _ X + INTERCEPT
68.33 36.28

RSQ. 0.646 MEANX = 0.8173
R 0.804 S.D. X = 0.0173

STD.ERR 0.875 MEAN Y = 89.68
CORREL 0.804 S.D. Y = 1.40
SAMPLE 12 TOT VAR = 1.97

llflJlriIFJrFlllIIlllJIilJilrlllIIllrIPiIlillIJilfliltIIJil
SECOND ORDER EQUATION
............................. . ......................... _---

Y = A + B1 * X + B2 _Xt
Y = -433.86 + 1213.59 * X + -700.83 #X'

RSQ. _ 0.546 MEAN X = 0.8173
R = 0.739 S.D.X = 0.0173

STD.ERR = 0.893 MEAN Y = 89.68
SAMPLE = 12 S.D. Y = 1.40



ADV. BLADE TIP MACH NUM. VS PNLTM
BELL 222 "TWIN JET

g4.0

9,.3.0

92.0.

r
_ [] !_

z 90.0 J'

88.0 °° °

I °87.0 , T f T --T -- 'T
0.7900 0.81 O0 0.8,.300 0.8500

ADVANCING BLADE TiP MACH NUMBER
a LEFT SIDELINE



TABLE E2-6

BELL 222 TWIN JET
CENTER LINE

ANAL. DATE: If-Mar-86

EVENT X INPUT Y INPUT

B7 0.8398 92.96
BE 0.847l 93.69
B9 0.8368 93.43

CIO 0.8176 92.23
C11 0.8176 93.50
C12 0.8169 92.00
C13 0.8184 92.47
C14 0.8154 91.67
C]S 0.8125 92.40
D16 0.7942 91.65
Ul7 0.7956 91.72
D18 0.7956 91.96

LINEAR REGRESSION EQUATION

Y = SLOPE _ X + INTERCEPT
= 35.16 63.74

• R SQ, 0.654 MEAN X = 0,8173
R 0.809 S.D. X = 0,0173

STD.ERR 0.463 MEAN Y = 92.47
CORREL 0.809 S.D. Y = 0.75
SAMPLE 12 TOT VAR= 0,56

i



TABLE E2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 35.16 63.74

R SQ. 0.654 MEAN X -- 0.8173
E 0.809 S.0. X = 0.0173

STD.ERR 0.463 MEAN Y = 92.47
CORNEL 0.809 S.D. Y = 0.75
SAMPLE 12 TOT VAR = 0.56

JIJlIJlllllllfflPllIJlrIJIIllrllllllllllrllffllrIJrIlfilrfJ/.

i_ SECOND ORDER EQUATION

Y = A + BI * X + 82 *X'
Y = 215.48 + -335.45 * X + 226.20 *X°

_,,_ R SQ. = 0.143 MEAN X = 0.8173
_ R = 0.379 S.D. X = 0.0173

STD.ERR = 0.483 MEAN Y = 92.47
,;_, SAMPLE = 12 S.D. Y = 0.75
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t--',Dv." ' ' 3 L_,-_'" i..;_-__"---'I..__'_ MAC _ :'4U ,,,_,_. ',/S p.l.._'_"r'_',,.'_
BELL 222 "TWIt'_JET

94-.0 -r ................................................................................................................... "1

9,3.0 _ +

 2.o! ,, ,,"+
i

"ul_ 9!.0 1 r_"'%.,,J

_ '

Z 90.0 ..4
O.

89.0 .."

8B.0 -
I

87.0--f................ i ............... _.....................T.......................1.................. _ ...............
0.,7900 0.B1 O0 0.8,300 0.,8500

ADVANCING BLADE TIP MACH NUMBER
+ CENTER UNE



TABLE E2-8

BELL 222 TWIN JET
RIGHT SIDELINE

ANAL. DATE: ll-Mar-86

EVENT X INPUT Y INPUT

87 0.8398 92.24
B8 0.8471 93.99
B9 0.8368 93.O0

O10 0,8176 91.28
C11 0.8176 91.32
C12 0,8169 90.87
C13 0.8184 92.13

C14 0.8154 91.18
C15 0.8123 90.87
DI6 0.7942 87.23
D17 0.7956 88.20
DIS 0.7956 88.32

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
• = 110.93 0.22

R SQ. 0.896 MEANX = 0.8173
': R 0.946 S.D. X = 0.0173

STD.ERR 0.686 MEAN Y = 90.89
CORREL 0.946 S.D.Y = 2.02
SAMPLE 12 TOTVAR= 4.09

t,

L



TABLE E2-9

LINEAR REGRESSION EQUATION
..........................................

Y = SLOPE _ X + INTERCEPT
= 110.93 0.22

RSQ. 0.896 MEAN X = 0.8173
E 0.946 S.D. X = 0.0173
STD.ERR 0.686 MEAN Y = 90.89
CORREL 0.946 S.D. Y = 2.02
SAMPLE ]2 TOT VAR = 4.09

IlllllllllllllJrllrlrllllllrllllilliJiIlllllllilllllllJrlll
SECOND ORDER EQUATION

Y = A + 81 * X + B2 *X'
Y = -I067.23 + 2718.04 * X + -1591.23 *X'

RSQ. = 0.878 MEAN X = 0.8173
R = 0.937 S.D.X = 0.0173

STD.ERR = 0.498 MEAN Y = 90.89
SAMPLE = 12 S.D.Y = 2.02

i,



,_'-,,D"v'.BLADE TIP MACH, NUM. "VS Pr'qLTM,
BELL 222 TWIN JET

94..0 _ • ,¢

92.o-: " j " F
.-,. ;z:l
m 91,0

z 90.0

89.0

aa'° _ 8

i o
87.0 _ ...... t "1................ ! .................. I .......... _...........

0.7900 0.81O0 0.8300 0,8500

ADVAHCING BLADE TIP MACH NUMBER
o RIGHT SIDELINE



A: 10-_r-86

: TABLE E3-1"

i

J DATAP_ PERICAO_]_,'£CATIC_
I

I
J

f HSLIO_: I_. 222_IN JET]
tI-PA_TIC_,ICAOT/d_

EV_ I_ _ LINE PJ(_ 3brrC

Ntt_R SII_LINE.. _ SI_LINE AV_AGESITE 2 1 3

K20 I NA NA I NA O.00

K21 I 89.10 90._ I 87.40 88.90

K22 89.40 90.E) [ 87.30 _.17
K23 89.83 90.90 I 88.50 89.73

, K24 89.10 90.60{ _8.00 89.23
K25 89.10 91.60 / 88./_0 89.70

AVI_AGE 89.30 90.82 87.92 89.35

<
SI:D.D_, 0.31 0.51 0.55 0.36

9_ C,l. 0.29 0.49 0,53 0.34
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A: 10Mm'.-86

TABLE E3-3

DATA_ED P_ ICAOC_(I_C_TI(_FROC_IPJ_

i_ICCPII_: BELL 222 ]WIN JET
CPEPATIC_:ICAOAPP_I%O_

_ _ _ RIGifI"3MIC

NUv_ ..SII_LINE czqr_ SII_/NE AVI_A_SITE 3 I 2

LI 89.80 97.03I 94.20 93.67
L2 91.60 gS._oI 93.50 94.S0
[3 91.30 98.10[ 92.00 93.80
IA 90.20 97.60 [ 93.30 93.70
L5 90.40 97.60 92.(_3 93.53
L6 90.70 98.80 93._'D 94.23

AVI_RAGE 90.67 97.92 93.13 93.91

STD.DEV. 0.68 0.65 0.76 0.38

• 9(1%C.I. 0.56 0.53 0.62 0.31
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TABLE FI-I

TABLEH0.J,7-I.1

UOEIHBUERTOLCH-49DHELlCOPFER(OH|HOOK1 OOT/TSC
2113186

CORRECTIONOATAI

S|TEI 1 CEHTERL|HE- CEttIER _ULY1211903

ACOUSTICTORCXIHGORTO(Reters|
CORRECTED C_RECTIOH8(dR| RHfiLE (AOIUAL| (REFEREHCO)SPEEO(eluec)

Ev EPHL SEt PHLTe ALe /\I(P| /\I(A) /\2 /\3 (De9| CPA SR L'PAR ORR GRHO REF

TAKEOFF-- TARGET[AS85KTS.

_47 97.7 92.9 101.3 07.2 10.82 9.99 -3.14 66.Z 222.5 242.9 64.9 92,7 43,7 43.7
J49 96,9 92.1 101.5 09.4 9.66 8.90 -3.09 70.5 202.3 214.6 84.9 90.1 45.1 43.7
._1 97,6 92,7 101.4 87.1 9.72 8.10 -2,64 65,9 164.7 202,4 64.9 93.0 42,7 43.7

Av_. 97.4 92.5 101.4 87.2 9.71 9,02 -2.96 67.6 203.2 220.0 04.9 91.9 42,5 43,7
8t3 Dv 0.4 O.3 0.1 0,2 1.05 0.95 0.29 2.5 18.9 20.8 O.O 1.6 1.3 0.0
90%CI O.R 0.6 0.2 0,3 1.77 1.59 0.46 4.3 31.9 35.| 0.0 2.7 2.2 0,0

TN(EOFF-- 1ARGOTlAB70KTO.(i_lLl_Y)

LSZ - 91.2 99.5 05,1 2.07 2.02 - 73,6 103.0 107,4 04.9 60.5 36.0 36.0
LS4 97.5 92.2 100.3 8S.S 2.65 2.50 -0,59 - 117,2 107.6 121,1 84.9 95.5 37,6 36.0
L55 96.6 91,5 90,6 65.1 2.02 1.69 -0.58 74.0 101.4 105.1 84.9 06.0 36.0 36.0

kvg. 97.0 91.6 99,5 85,2 2.25 2.14 -0.50 68.5 104.0 111.2 04.9 90.7 36.5 36.0
0t3 DV 0.6 0.5 0.8 0.2 0.35 0.32 0,01 24.9 3.2 0.6 0.0 4.2 0.9 0.0
90%C1 2.0 0.8 [.3 0,4 0.59 O,5d 0.03 41.9 5.4 14.5 0.0 7.1 1.5 0,0

kPPRO_C8-- TA'_{GET|R8lOOI(T5,

K46 102.0 97,5 106.5 92.0 1.49 1,31 -1,57 121.5 137.0 160.6 119.0 140.5 39.6 51,4
K40 101.3 97,1 105.9 91,5 1.68 1,53 -0.98 109,0 140,7 148,6 119,8 126,7 46,3 51,4
t(50 101.6 97.4 106,4 92,0 1.66 1.46 -0.71 114.4 139.4 153.0 119.0 131.6 40.9 51.4
K52 101,0 97.6 106,6 92,1 1.22 1.08 -0.36 116,1 133,7 148,8 119.8 133.4 51,4 51,4

Avq. 101.7 97.4 106.3 91.9 1.51 1,30 -0.90 115,2 137,7 152,8 119.8 133.1 46.6 51.4
518 Ov 0.3 0.2 0.4 0.3 0.21 0.20 0.51 5.1 3.1 5,5 0.0 5,? 5.1 O,O
90%CI 0.4 0.2 0.5 0.3 0.25 0,23 0.60 6.0 3.6 6.5 0.0 6,7 6,0 O.O

APP_00Ctl-- TARGET[AS70KT5,(fiILIT_RY)

136 104.8 lO0.U 106,6 93.8 1.60 1.45 O.OR 108,4 138,1 145.6 116,5 124.9 41,1 36.0
127 103.2 99.1 105.1 90.9 1.48 1.32 0.14 126.4 135.7 173.2 110.5 151,3 41.1 36.0
130 10,_.7 100,3 107.9 93.3 1.67 1.56 -0.71 - 135.8 139,1 199,5 118.5 170.0 34.5 36.0
139 104.2 100.0 106.0 91.6 1.51 1,33 0,07 136.2 126.1 196.5 110._ 171.1 40,6 36,0

Avg. 104.2 100.0 106,4 92.4 1.56 1,41 -0.10 127,2 137.3 178,7 110.5 154,3 3%4 36.0
51_Ov 0.7 0.7 1.2 1.4 0.09 0,11 0.40 13.0 1.6 25.0 O.Q 21,6 3.3 O.O
90I C| 0.9 0.9 1.4 1.6 0.10 0.13 0.40 15.3 1,9 29.5 0.0 25,5 3,0 0.0

e- Oite CorrectedUsing'5iepllfied Procedure'



T._L_ FL-2

TABLERO. J,7"1.2

: NOE]NOVERYOLCH-47DHELICOPTER(CHINOOK) DnT/TSC
2/13/06

i COF¢_C11_OAYA'|
SITE[ [ CEHTERLZNE- CEHYER JULY]211903

ACOUSTIC TRACKINGOAT4 (Heters)
CQP.REC_EO CQRRECTIOHS(d01 _fiLE (AC_L_LI (REFEREF!CEIS_EOO¢,F.ec)

Ev EPHL SOL PIfLTk ALe /\1(P) /\](A) /\2 /\3 (Deg) CP4 SR _AR NRR OORD REF

500 FT. FLYOVER-- TARGET]AS 135 RTR.

C11 92.0 07.5 95.2 80.5 0.21 0.26 -0.09 - 116.3 154.2 [72.0 150.0 ]67.4 69.4 69.4
C12 95°4 90,7 9%2 BR.O 0,0B 0.74 -0,24 1.27 125.4 161,6 [90.7_ 150,0 [94,0 69.4 69,J,
C13 93.1 88.4 94.9 BO.O -0.23 -0.26 0.08 - 117.5 146.2 164.9 ]50.0 169.1 69.4 69.4
C14 94.3 89.5 97.6 82.5 0.39 0.31 -0.10 1.31 110.4 154.4 164.7 150.0 160.0 69.4 69.4

4v0. 93.7 89.0 V6.7 81.0 0.31 0.26 -0.09 1.29 117.4 154.1 [75.0 150.0 170.1 69.4 69.4
8t_ Ov 1.4 1,4 2.0 1,8 0.46 0,41 0.13 0,03 6,2 6,3 15,9 0.0 10.1 0.0 0.0
90Z CI 1.7 1.6 2.4 2.2 0.54 0.4R 0.15 0.13 7.3 7.4 i8.7 0.0 11.6 0.0 0.0

F1. FL_JER -- _GE_ tA_ [35 _TS. (1C031

41 92.3 87.4 96.4 00.8 0.65 0.56 -0.19 0.22 115.7 158.9 176.4 150.0 166.5 69.4 69.4
t_ 93.1 RB,O 96,4 01.1 0.73 0,77 -0,42 0,64 102.8 162,4 [64,6 150.0 15_,R 66.9 69,4

; A3 93.9 00.7 95.4 00.! 0.3] 0.37 -0.12 1.17 [21.4 155.9 [82.6 150.0 175.7 69.4 69.4
_ A4 93.1 O8.O 95.5 80.1 0.31 0.36 -0.13 121.4 156.3 183.0 150.0 175.6 69.4 69.4
i: 45 92,6 87.3 95,0 79.5 0.63 0,66 -0.22 0,33 115.4 160.3 177,4 150,0 166.0 69,4 69.4

i;i A6 92.R 87.9 95,6 79.9 1.47 1.40 "0.45 127.9 172.4 216.5 150.0 190,2 69.4 69,4

AvQ. 93.0 87.9 95.7 00.2 0.6R 0.69 -0.25 0.59 117.4 161.0 184.1 150.0 171.3 69.0 69.4
816 Ov 0.6 0.5 0.6 0.6 0.43 0.30 0.14 0.43 8.5 6.1 17.9 0.0 12.2 1.1 0.0
90Z CI 0.5 0.4 0.5 0.5 0.35 0.32 0.12 0.50 7.0 5.0 14.7 0.0 10.1 0.9 0.0

500 FT. FLYOVEE-- Y_RGET[AS 135 KT5. (_(L|_ARYI

O7 93.9 00.5 97.0 00.7 -0.25 -0.29 -O.OB 97.0 146.3 147.7 150.0 151.4 66.9 69.4
_ 95.9 90._ 99.0 B2.7 0,70 0,64 -0.22 _15.4 160,6 [77.7 150.0 166.0 69.4 6%4
99 95.3 09.6 [00.2 84.2 0.12 0.18 -0.07 110.5 153.0 163.4 [50.0 160.1 69.4 69.4
B10 94.6 09.1 97.1 81.4 0.26 0.35 0.04 136.2 155.4 224.6 150.0 216.8 72.0 69.4

AVQ. 94.9 09.3 98.3 02.3 0.21 0.22 -0.00 115.0 153.9 176.4 150.0 173.6 69.4 6%4
_t_ Ov 0,9 0,6 ].5 1.5 0.39 0._9 0,11 16.0 5.9 _1,2 _,¢_ _9,R 2.[ 0,0
90Z CI 1.0 0.7 1.0 1.0 0.46 0.46 0.13 18.0 7.0 39.0 0.0 34.6 2.5 0.0

5_ FT. FLY_ER-- YARRE1ihS 120 K1_.

: 015 91.9 07.3 99.4 80.5 -0.45 -0.38 0.]3 1.29 85.0 144.0 144.5 150.0 150.6 61.7 61.7
016 93.1 OO.4 90.3 80.1 0.21 0.11 0.16 0.94 55.5 150.7 183.0 150.0 IR2.1 64.3 6].7
017 90.5 06.1 92.3 78.3 -0.OO 0.10-0.01 128.1 150.4 191.2 100.0 ]90.6 61.7 61.7

_'i 0_._ 92._ OO.3 94.9 90.7 -0.07 -0.0_ 0.04 [,_ 103.1 [40.1 152.] [50.0 ]54.0 61.7 6_.7
!.' 019 9].3 87.4 94.0 79.7 -0.64 -0.41 0.15 1.33 120.4 143.2 195.9 ]50.0 ]73.8 61.7 61.7

_ AV'O. 91,9 07,_ 94.2 79,B -0,20 -0,13 0.09 1.22 90,4 147.2 167,3 [50.0 170.2 62.2 61,7
RL_Ov 1.1 0.9 1.2 1.0 0.34 0.25 0.08 0.19 29.2 3.6 19.0 0.0 17.4 1.1 0.0

r: 90:[ Cl 1.0 0.9 1.1 O.9 0.32 0.24 0.07 0.22 27.B 3.4 1R.9 0.0 16.6 L.1 0.0

_- Oat_ _r_'ec_.e__R 'Ri_p'_iFiet_ 9roce6_e'



TABLE FI-3

TABLEHO.J.7-i.3

BOPlUGVERTOLCH-47DHELXCOPTER(CHINOOK) OOT/TSC
CORRERTIOHDATAe 2/13/06

SHE: 1 CERTERLIUE- CENTER JULy12F1903

ACOOST|CTRACKIHODATA(Hereto)
CORRECTED CORRECT[OX8(dB) AHGLE (ACTUAL) (OEFEREHCE)SPEEO(s/sec)

Ev EPHL EEL PRLTz ALl /\I(P) 1\1(6) 42 1\3 (Degi CPA ER CPAR ERR GRND REF

500 FT. FLYOVER-- T6RGETIAO105KTE.

E20 93.6 89.3 94.7 80.6 -1.76 -1.65 0.76 0.96 110.1 126.3 134.5 100.0 159.7 56.6 54.0
E21 91,U 87.3 94.2 79.4 0.36 0.27 -0.07 1.30 119,5 153.4 176.3 150,0 172o4 56.0 56.0
E22 91,2 86.9 92.6 78.2 0,B3 0.71 -0.41 136.6 189.2 231.1 150.0 217.7 51.6 54.0
E23 91.0 87.6 93.9 79.8 0.36 0.63 -0.39 1.68 117.5 158.6 178.8 150.0 169.1 51.4 54.0
E24 93,1 80.3 94.8 79,8 1,19 1.00 -0.31 1.33 81.6 166,0 166.7 1_0.0 151.6 54.0 54.0
025 92.3 67.9 94.9 80.2 0.93 0.79 -0,67 1.90 132,4 157.9 213.9 150,0 203.2 50.6 54.0

@9. 92,2 67.9 94,2 79.7 0,30 0.29 -0.15 1.45 116.3 153.4 163.6 150.0 179.0 53,0 54.0
Sta Dv 0.9 0.8 0.9 0.8 1.06 0,98 0.47 0.39 19.6 13.8 34,5 0.0 _.9 2.2 0.0
90%CI 0,7 0.7 0.7 0,7 0.97 0.01 0.30 0,37 16.1 11.3 28.4 0.0 21.3 1,9 0.0
1000FT. FLYOVER-- TARGET]AS135KTE,

F26 B7.S 83.7 88.1 73.6 -0,20 -0.30 0.16 114.6 285,3 313.7 200.0 329.9 69.4 69.4
F27 06,6 82.9 00,6 74.7 -I.09 -0.75 0,20 90,6 273,9 27K,0 300.0 300.0 69,4 69.4
F20 66,4 82.6 BB.4 73.6 -0,22 -0.34 0,15 9P.7 206.1 980.7 300.0 302.7 69.4 69.4
F29 06.4 82.8 88.3 74.2 -0.35 -0.3A O.OG 104,3 28,1.4 293.5 300.0 309.6 67,9 67.4

Avg. 86,7 83.0 00,4 74.0 -0.60 -0.63 0.17 101.9 292.4292.5 300.0310.6 69.1 69.4
91aDv 0,5 0.5 0.2 0.5 0.41 0.21 0.09 10,2 52 16,4 0.0 13.5 0.8 0.0
701C1 0.6 0.6 0.2 0.6 0,,18 0.25 0.11 12,0 6,7 19.3 O.O 15.9 0.9 0.0
TAKEOFF-- TARGET]ASR5KTS.(IERO)

040 91.9 100.5 86.8 5.31 3.12 - 95.1 115.1 119,1 B6,9 87.9 41.1 43.7
O,q| 96_3 91.5 99.9 86.2 2,0A 2.61 -1.09 69.9 109.3 116.4 0K,9 90.4 41,1 43,7
04304295.5 90.792.0 90,699.884.785.6 0.94 0.76 -0.SK UI.S 90.9 91.9 04,9 85.9 40,6 63.7GAA 95_'! 2.90 2.63

90.4 99.0 84.9 -1.01 -1.01 0_'13 97.3 109.8 110.;r 04.9 85,6 40.3 42.7
96.6 75.2 75.7 94.9 85.5 41.1 43.2

GAS 95.7 90,7 99,6 85.4 -0,97 -0.47 -0.22 82.7 79.6 89.3 86.9 85,6 39.6 63,7

9'0: 8,9 9669900,1,9068417439
11.2 17.1 10,9 0.0 2.0 2,3 0.0

9OKC] 0.6 0.6 0,6 0.7 1,51 1.45 0.6[ 9,2 14.0 15.6 0.0 1.6 1.9 0.0
APPROACH--TARGET]ASR5KTS.(]ERO)

K39 102.2 97,9 105.0 91.6 0,88 0.75 -0.51 133,0 120.6 176.2 119.3 163.3 41.1 43.7
H31 101.9 97.8 105,6 91.1 1.17 1.12 -0.63 125.3 133.6 163,7 119.3 146.2 41,1 43.7
_2 102.6 99.2 106.2 91.9 0.73 0.61 -0.46 135.0 126.7 179.2 119.3 160.7 41.1 63.7
H39 103,5 99.0 106.6 92.1 1.07 0.93 -0,50 119.4 131.6 150,8 119.3 136.9 41.1 43.7
H34 102.7 90,3 105.8 91.6 0.34 0.27 -0.39 121.7 122.1 143.6 119,3 140,3 40.6 43,7
iL35 102.2 98.2 106.! 91.9 1.12 0.98 -0.07 135.4 13!.5 187,2 119.3 169,8 46.3 42.7

AvO. 102.5 98.2 106.0 91.7 0.88 0.78 -0.4,1 128.3 129.0 166.B 119,3 156.2 61.9 43.7
01_Dv 0.6 0.4 0.4 0.3 0.31 0,31 0.20 7.1 4,2 -17,1 0.0 16,8 2.2 0.0
90_[C] 0.5 0.6 0.3 0.3 0,26 0,25 0.16 5,8 3,6 16.1 0.0 12.2 1.8 _.0

i-O_ta Correct,edUsin9 'Siuplified Procedure'



T_J_LEFI-4

TABLENO.J.7-2.1

BgEiH8I)ER]OLCI{-478HELZCOP'IER(8H]HO0_() DO"[/ISC
2112186

CORRECTIOHDATAJ

5]TEz 2 SIOELtHE- 150H. SOUZH JULY12t1983

_COUSTICTR_CKIHGOAT4(Hetersl
CORRECTED CORgECT[ORS(d01 4HGLE (4CIUAL) (REFEREHCE)SPEEO(_/sec) J

............. . ................................................................................. !

Ev EPHL gEL PHLTm4Lm At(P1 /\1(41 /\2 /\3 (Oeg) UP4 S,_ UP4R SRR gRHD REF i

TAKEOFF-- TARGET]40 05 _(TS, I

•)47 95.0 09.6 94.0 01.1 4,95 3,91 -1.09 110.0 267,7 286,4 191.4 204.8 43.7 43.7
J_9 94.3 08,9 95.8 80.0 4,59 3.42 -1.15 124.7 251,2 305.6 191.4 233,0 41,1 43.2 r
_1 93,4 88.6 95.0 7%4 3,30 2,04 -0.90 107.9 227,3 249.4 191.4 201.2 42,7 43.7 ;

SAltR 94.2 89,0 95.6 00,2 4.20 2.39 -1.01 114.5 252,1 200.5 191.4 213.0 42.5 43.7'Or 0,6 0.5 0,5 0,9 0,87 0.,%4 0.19 9.0 15,2 28.6 0.0 17.4 1,3 0.0
90ZCT 1,3 O.B 0,9 1,5 1,46 0,90 0.32 15.2 25.6 48.2 O,O 29,3 2.2 0.0

TAKEOFF-- TARGET14S70 KTS.(R]L[T4RY)

LS3 93.2 80,3 94.4 78,9 1,17 1,03 -0.17 119.0 181,5 207,5 172.4 197.1 36,0 36,0
L54 93.6 80.7 94.7 78,8 1,33 1.26 -0.03 107.5 184.1 193.1 172.4 180.7 39,6 36,0
L55 93,9 80,6 94.7 78,8 1.22 0,83 -0,15 128.5 180,6 230,7 172,4 220,2 26.0 36,0

Ava. 93.6 60,5 94.6 78,8 1,24 1,04 -0.12 118,3 102,1 210,4 172.4 199,3 36,5 36.0
S_,_Ov 0,3 0.,2 0,2 0,0 O,OB 0,22 0.00 10,5 1,8 19.0 0,0 19,8 0.9 0,0
901C] 0,6 0.3 0.3 0.1 0.14 0.36 0.13 17.7 3,1 32.0 0,0 33.4 1,5 0.0

_PP_OACH-- TAgGET140100KIS.

K46 95,6 90.9 98.4 82.2 1.43 1.42 -1.54 121.2 195.4 220,3 172,7 201.8 39,6 51,4
1(40 96,6 91.3 99.0 83,6 2,09 1,90 -1,02 101.6 205.1 209.4 172.7 176.2 46,3 51.4
1(50 97.4 92.1 99.6 84,0 2,16 1.82 -0.77 139.4 204.2 301.9 172,? 258,2 48,9 51.4
K52 97,0 91.7 99.6 83.2 2.04 1.72 -0,48 124.8 200.4 243.9 172.7 210.2 51,4 51.4

_ 96,6 91,5 99.1 83.3 1,90 1,71 -0,95 121.2 201,3 245.9 172,7 210.9 46,6 51,4"Or A,0 0,5 0,6 0,0 0,24 0,21 0,45 14,8 4.4 39.9 0,0 32.9 5,1 0.0
90X81 0,9 0,6 0.7 4.9 0,20 0.25 0.53 17.5 5,2 46.9 0,0 30,7 6.0 0.0

APPROfiCli-- TARGET]AS70 K15, (1(ILIT4FIY)

136 97,6 93,3 99.2 U4,6 0.07 0,70 0.38 127.6 203.4 301.4 191,2 283,4 41.1 36,0
137 96,2 91,9 95,7 80.6 0.84 0.67 0.40 140.1 201,7 314.6 191,2 290.2 41,1 36.0
130 98.8 93,6 100.3 84,4 0,93 0,76 -0,40 135,3 204.0 290,1 191,2 271,9 34.5 36,0
139 99.7 94.5 100,[ 83,7 0.83 0,63 0,35 125,7 202.0 24B,9 191.2 235.5 40,6 36,0

Ava. 90,1 93.3 90,9 83.4 0.87 0.69 0.18 134.7 202,8 288.8 191.2 272,2 3%4 36.0
OLEOv X,5 1,0 2.X 1,9 0,04 0.05 0.39 A,3 1,1 28,4 0.0 26,7 3.3 0.0
90! C[ 1,8 1,2 2.5 2.2 0.05 0,06 0.46 7.0 1.3 33,4 0.0 31.5 3.8 0,0

m-DILaC_re_LedUsing'5inpllf]eO Prncedure'



TABLE FI-5

TABLEHO.J.7-2.2

OUE]NUUERIOLCH-470HELICOP'[ER(CHINOOK) DOUTSC
2113186

CORRECT(ONDATAm

SITE: 2 810ELtUE- 150H, SOUTH JULY1211983

ACOUSTICYRACt(IHUDATA(8eter.s)
CO_ECTEO CQRRECYIOHS(dR) AHGLE (ACIUAL) (REFERENCE)SPEED(a/seo)

Ev EPNL OEL PHL]I ALe /\I(P) /\[(A) /\2 /\3 (Oeg) CPA 8R CPAR SRR GRND REF

500FT. FLYOVER-- TARGET]AS135KT8o

011 90.5 85.5 9Zot 77,5 0,26 0.18 -0.04 - 125,4 214,5 263.1 212,1 360.1 69.4 69.4
C12 94,1 89,1 97,3 82.1 0.47 0,41 -0,12 0,01 104.5 319.9 227.1 212.1"219.1 6%4 69.0
C13 90.7 96.0 92,9 77,6 ...0.tl -0.21 0.05 - 114,A 200,9 229.3 212,1 232.9 69.4 69,4
C14 92,5 88,0 95,0 79,9 0,19 0,15 -0,04 0,84 10%0 2143 227,6 212,1 224,9 69,4 69,0

_,'g. 92,0 87.2 94,6 79,3 0.20 0,13 -0,04 0,82 113.4 214.5 236,B 212.1 234.2 69,0 69,4
St__ t.7 t.7 2.0 2,2 0°24 Q,26 0.07 0,02 _.9 4,_ 17.5 0,0 10.2 0.0 0,0
901C] 2,0 2.0 2.4 2,6 0.28 0.30 0.08 0.09 10.5 5,3 20°6 O.O 21.4 0.0 0.0

500FY, FLTOUER-- TARGETIAO135KTS,(leA01

AI 92,8 87.1 95,1 78,5 0,45 0,31 -0,09 0,25 143,4 218,0 365,2 212,1 355,4 69,4 69,4
_2 92,A 57,0 94.$ 75,3 0.65 0.46 -0,39 5,41 139.0 220,5 341.6 2t2.1 320,6 66.9 69.&
A3 93.5 08.3 94.6 78.7 0.09 0,27 -0.05 1,33 103.7 215.7 364.3 212.1 358.2 69.4 69,4
A4 92.8 86.7 93,9 78,2 0.44 O,2O -0.06 139,4 216.1 332.2 212.1 326,2 69.4 69,4
t_ 93,0 06,9 95,1 77,R 0,55 0,30 -0,10 0,37 101,2 218,9 349,6 212,1 330.7 09,4 69,4
A6 92.4 87.0 93,9 78,3 0.92 0.07 -0,23 140.1 227.9 355,0 212.1 330,5 69.4 69,0

f_O, 92.9 87.2 94,4 30.3 0.53 0.40 -0.10 0.59 141.3 219.5 351.3 212.1 339.6 6%0 69.4
81_D_t 0.4 0.6 0,6 O.Z 0.27 0,24 0.10 O,EO 1.9 4,5 12.9 0.0 14,0 1°1 O,O
_/OXCl 0,3 0,5 0.8 0,3 0,22 0.20 O.OB 0.59 1.5 33 10.6 0.0 11,5 0.9 0.0

,500FT, FLYOVER-- TRROET1AS125KT8,(81LITARY)

07 92,9 87._ 95.4 78.9 -O,Ob "O,09 -0.12 141.4 209,0 334.9 212.1 33%9 66,9 69.4
O0 94.2 07.0 96,4 79°9 0,50 0,36 -0.11 103,2 219,2 366.1 212.1 354.2 69.4 69.4
89 94,1 87,9 97,0 8O,O 0,14 0,03 -0,02 - 100,3 213,7 217,2 212,1 215,6 69,4 69,4
010 93,4 07,B 95.2 78,9 0,37 0,20 0,11 103,0 215,4 357,9 212,1 352,4 72,0 69,4

_0, 93,6 87.7 96.0 79.5 0,24 0.13 -0.03 132.0 210.3 319.0 212.1 315,5 69.4 69.4
8t_Dv 0.6 0.3 O.B O.B 0,25 0,19 0.11 21.1 4,2 69,1 O.O 66.9 2,1 0.0
902C| 0.7 OJ 1.0 1.0 0,29 0.22 0,13 24.8 5.0 61.3 0,0 78.7 2,5 0.0

500FT, FLYOVER-" TARGETIAS120KTS,

015 91.7 86,8 92,6 78.3 -0,13 -0.18 0,07 1.46 119.3 207.4 237.6 212,1 243,3 61.7 61.7
D16 91.1 87.1 91,6 77.6 0,16 0.10 0,10 0.60 132.4 212.! 287.0 212,1 287.0 60.3 61.7
R17 B9.5 84,8 91.0 76.3 0.16 0,06 0.00 122.2 211,9 250.0 212.1 250.7 61.7 61.7
010 91.6 87.4 93,2 78.5 0.05 O.OO 0,03 0.84 115.3 210.2 232,5 212.1 234.6 61.7 61.7
019 86.5 93,2 78,2 -0,00 -0.16 1.50 122.8 206,8 246.0 212.1 252.4 61,7 61.7

AvO, 91,1 56,5 92.3 77.8 0,03 -q,04 0°07 t,tO 122,4 209,7 2_0,7 212.t 255,6 62.2 61.9
OtdDv 0,9 1,0 1,0 0,9 0,13 0,1; O,OO 0,45 6,3 2,5 2|,4 0,0 20,0 1,1 0,0
902CI 1,1 1,0 0,9 O,O 0,13 0,!2 0,09 0.53 6,0 2.4 20,4 O,O 19,0 1,1 0,0

s. OatlfCorrectedUsing'8iz_plifiedProcedure'
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TABLE FI-7

"[A_.EHD.J,7-3.1

BOEINGVERTULCH-470HELICOPTER(CHINOOK1 DOIITSC
2113/86

CORRECTIONDATAJ

GilEs 3 StDELIHE- 150H. MORT[{ JULY12,1983

AC_STIC "rRdCK[HG04TA(Heters)
cOr_ECTEO CORREC'riOH5(dR) AHGLE (dC'tU4L) (REFERENCE)SPEED(e/see)

--.--. ...... N... ..............................................................................

Ev EPRL GEL PHLTe ALe /\I(P) /\1(01 /\2 /\3 (Degl CP4 Sf_ L'PAR GRR GRHD REF

TAKEOFF-- TARGETlag65 KTG.

J47 07.6 93.3 00.1 5,03 4.14 - 65,0 270,9 296.9 191.4 209.9 43,7 43.7
J49 93_1 07.9 94.6 00,5 3,06 3.34 -1.19 80.4 254.2 257.8 191.4 194.1 41.1 43.7
J51 96,7 90.1 98.2 82.1 7.39 5.43 -0.84 157,1 240,2617.2 191,4 491.9 42,7 43.7

Gym. 94,9 GG.6 95.4 00.9 5,43 4.30 -1.01 101,1 255,1 390.6 191.4 2902" 42,5 43.7
gtOOv 2,6 1.3 2.6 1.1 1.8d 1.05 0.25 49,0 15.3 197.2 0.0 167,5 1,._ 0.0
gOIC1 11.6 2.2 4.3 1.0 3.03 1,78 1.10 82,7 25,8 332.4 0,0 282,4 2,2 0.0

.... IAKEOFF-- TA[(OET]AS70 KTS.(RILITARY)

L51 92.5 B7.I 94.7 79,6 1,12 0.96 -0.21 115,6 183.7 203.7 172,4 191.2 36,0 36.0
L54 92,7 87.0 94.5 70.G 1,14 1.09 -0.07 111.1 I06.3 199.7 172,4 184.7 37,6 36.0
L55 92,9 07.6 94.2 79.3 0.85 0,65 -0.19 125.1 182.7 223.3 172.4 210,6 36,0 36.0

_ 92,7 07.4 94.5 79.3 1.04 0.90 -0.16 117.3 184,2 208.9 172.4 190.5 36,5 36.0'D_ 0.2 0.2 0.2 0,4 0,16 0.23 0.00 7.1 1.9 12.6 0.0 13.5 0.9 0.0
90gCI 0,4 0o4 0.4 0.7 0.27 0,2R 0.13 12.0 3.2 21.3 0.0 22,7 1,5 O.O

t_P_)hCII-- TARGETI00 100K'tS.

KdA 90.2 93.6 102.4 87.0 1.91 1.73 -1.68 127,6 204,4 257.9 172.7 217,9 39.0 51.4
KdO 97.5 93.2 101.4 06.4 2,24 1.92 -1.05 120,6 200.9200.5 172.7200,6 46,3 51.4
KSO 97.7 93.5 100.6 86,7 2.31 1.80 -0.00 135,0 206,0 291.5 172.7 244.4 4B,9 51.4
1(Sg _.3 90.1 lO0.G 00.5 2.02 1.68 -0.51 125.1 202.1 247.2 172.7 211,2 51,4 51.4

Avg. 97.9 93.6 101.3 Bd,O 2.12 l.GO -1.01 127,1 204,9 259.3 172.7 218,5 46,6 51.4
Rti]Dv 0.3 0.3 0.8 0.6 0.19 0.12 0.50 6.0 2.1 22.7 0.0 10.6 5.1 0.0
90l Cl 0.4 0.4 1.0 0.0 0,22 0,14 0.59 7.1 2.5 26.7 0.0 21,9 6,0 0.0

F_PRGACfl-- TARGETI0070 K15,(itILITdRY)

136 100,5 95.9 102.7 00,0 0,92 0.81 0.32 125,3 206.2 252.6 191.2 234.2 41.1 36.0
137 100.7 96.4 102.4 07,9 0.91 0.79 0.36 137,4 204.5 302.1 191,2 282,4 41,1 36.0
IZg 100.1 95.7 102.9 87,6 0.98 0.03 -0.45 130,1 206.9 270.4 191,2 250.0 34.5 36.0
13g 94.5 100.8 95,0 0,99 0.77 134,9 204,8 288.6 191.2 269.3 40.6 36.0

Avd, 100.5 95.6 102.2 87,2 0.95 O.BO 0.08 131.9 205,6 278.4 191,2 259,0 39.4 36.0
St_Ov 0.3 O.B 0.9 1,4 0.04 0.03 0.46 5,3 1.1 21.6 0.0 21.2 3.3 0.0
903C1 0.5 0.9 1.1 1.7 0.05 0,03 0.77 6.3 1.3 25.4 0,_ 25.0 3.0 0.0

m-gktb C_rectedUsing'Sleplifted Procedure'



T._L£ F1-8

TABLENO.J.7-3.2

ROEIHGVERTOLCH-47DHELICOPTER(CHINOOK) DOT/TSC
2/13/R6

CO_CTIOH DAIAt,

SITE: 3 SIOELIHE - 150 M. NORTH JULY12_1983

RCOUOTIC TRRCKIHGDATA(Heters}
CORRECTED CORRECTIOH8(dt_) RRGLE (ACTUAL) (REFERENCE) EPEEOIo/sec)

Ev EPRL EEL PHLTz 8Lz /\I(P) /\118) 1\2 /\3 (Deg) CPA 5R CPAR ERR GRND REF

_0 FT. FLYOUER-- TRRGETIAS 135KTS.

C11 91.3 86.9 94.5 79.4 0.30 0.22 -0.06 - 117,6 215.9 243.7 212.1 239.4 69.4 69.4
C12 92.0 88.2 95.7 80.4 0.56 0.40 -0.14 1.44 120.9 221.3 257.9 212.1 247.2 69.4 69.4
013 91,9 R6.8 94.1 79.0 -0.02 -0.04 0.03 - 105.1 210.3 217.8 212.1 219.8 69.4 69.4
814 93,6 88.8 95,9 81.1 0.30 0.24 -0,06 1.48 109,1 216.1 228.8 212.1 224.6 69.4 69.4

_Q. 92.3 87.7 RS.l 80.0 0.28 0.22 -0.06 1.46 113.2 215.9 237.0 212.1 232.7 69,4 69.4
8t6 Dv 1,0 1.0 0.9 1,0 0.24 0.21 0.07 0.03 7.3 4.5 17.5 0.0 12.0 0.0 0.0

;; 90Z C) 1,2 1.2 1.0 1,1 0.28 0,25 O.OB 0,13 8.6 5.3 20.6 0,0 15.0 0.0 0.0

500 FT. FLYOVER-- TARGETIA8 135 KTR. ([CAO)[I

! AI 91.3 06,4 91.Z 78.5 O,AZ 0.35 -0,11 034 10L5 219.4 226.6 212.1 219.$ 69./t 69.4
95.0 79,7 0.58 0.50 -0.31 0,73 116.0 221.9 246.0 212.1 235.9 66,9 69.48%o 9,.27,.0 0.390.,-0.00 ,8.6219.14,7.2212.1402.769.,9.,

A4 92.6 87.3 93,9 78.2 0.30 0.26 -0._ 117.5 217,5 2A5.2 212.1 239.2 69.4 69.4

8 :g 90: g: l012021100922082329212.1224.269469A"0.25 119.9 229.3 264.8 212.1 244.6 69.4 69.4

: 4vg, 92.5 87.4 93,9 78.7 0.53 0.44 -0.1,_ 0.46 119.2 220.9 272.2 212.1 261.8 69.0 69.4
St_ Dv 0.0 O.B 0.0 0.0 0.26 0,20 0.10 0.33 15.5 4.5 72.2 0.0 72.1 1.1 0.0

:_ %Z C| 0.9 0.7 0.9 _._ 0.21 0.16 0.80 0,_9 12.8 _.9 _.A 0.0 593 0.9 0.0

_: 500 FT. FLYOVER-- TRRGETI88 135 _(T8. (HILIT_RY)

, 87 92.0 87.2 94,3 78.9 0.00 -0,07 "0.14 109.0 210,3 222.5 212.1 224.6 66,9 69.4
;_ 88 95,9 90.1 98.1 81.6 0.45 0.30 -0.13 - 113.1 220.6 239.9 212.1 230.6 69.4 69,4
,:_ 69 9_.1 B_.1 97.A 8_._ 0.23 _.15 -0.05 104.9 215.1 222.6 212._ 219.5 _9.4 69.4
_rk:; RIO 94"4 89.1 95"4 00"3 0.40 0"25 0"09 118"5 216.8 246"7 212"1 241"4 72"0 69"4

: _' 94'1 _.6 96.3 80.5 0"27 0.18 "0.06 111.4 215'7 232"9 212"1 229.0 69'4 69.4
!_ 8t6Dv 1.6 1.2 1,8 1.2 0.20 0.19 0.11 5,8 4.3 12.3 0.0 9.4 2.1 0.0

90ZCI 1,9 1.4 2.1 1.5 0.24 0.22 0.13 6.8 5.0 14,5 0,0 11.1 2,5 0,0
<Jq

500 FT. FLYOPER-- TARGETl/_8 120 KT8. [

; 015 89,8 R,_.6 91.9 77.4 -0.00 -0.13 0.05 0.82 103,6 208,7 214,7 212,1 218.3 61.7 61.7
016 92.3 87.6 93.6 79.2 0.21 0.15 0.16 1.07 9%5 213.5 216.4 212,1 215.0 6_,3 61.7

! 017 89,6 85.5 91.7 76.9 0.25 0.18 -0.02 115.0 213,2 235.2 212.1 234.0 61,7 61.7 I
: 010 91.6 07.2 93.9 78.8 0.12 0.07 0.01 1_50 107,5 211.6 221.9 212.1 222.4 41.7 61,7 !
i 019 91ol 86,9 94.1 79.3 -0.03 -0.11 0.06 1,20 111.8 208,1 224.1 212.1 228.4 61.7 61.7

Rvq. 90.9 86.6 93.1 78.3 0.09 0.03 0.05 1.17 107.5 211,0 222.5 212.1 223.6 62,2 61.7
St_Ov 1,1 1.0 1.1 1.1 0.15 0.14 0.07 0.29 6.2 2,5 8.1 0.0 7.6 1,1 0.0

i 90ZC] 1.1 0.9 1.1 1.0 0.14 0,14 0.07 0.34 5.9 2.4 7,7 0,0 7.3 1.1 0,0
t

i *- O_t_ Corrected URic9 'Simplified Prucedure*
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TABLE FI-9

'[_BLEHO.J.7-3.3

BOEIXOVERIOLCH-470HELICOPIER(CHiHOOI() 001/T8C
2/13/86

80RRECTIOHOATA_

SITE: 3 SIDELIHE- 150fi. H_TH JULY12,1903

AC_ST|C ]RACKINGDATA(Nell's)
CORREC]ED CORRECTIOHS(dB) ANGLE (ACIUAL) (REFEREfiCE)SPEED(m/see)

Ev EPHL SEL PHLTI ALm /\1(P) /\1(A) P.2 1\3 (De8] CPA SR CSAR 88R 8RHO 8AT

500FT. FLYOVER-- T*%RGET[AS105_TS.

E20 91.5 87.2 93.0 77.5 -0.70 -0.70 0.45 1.00 124.B 196.6 239.8 212.1 258.5 _.6 54.0
E21 90.8 86.6 93.5 78.2 0.33 0.27 -0.05 0.83 111.9 215.4 232.0 212.1 220.5 54.0 54.0
E22 89.7 85.3 91.2 76.4 0.62 0.49 -0.32 - 113.4 219.6 239.3 212.1 231.2 51.4 54.0
E23 90.5 86.2 93.2 78.2 0.53 0.44 -0.32 1.07 10N.0 219.1 225.8 212.1 218.6 51.4 54.0
024 91.7 87.3 93.9 78.8 1.07 0.08 -0.17 1.51 132.3 223.0 302.7 212.1 206.9 54.0 54.0
E25 91.1 86.7 93.9 79.0 0.79 0.60 -0.40 1.26 105.7 218.6 227.1 212.1 220.4 50.4 54.0

Avg. 90.9 86.6 93.1 78.0 0.44 0.33 -0.13 1.15 115.4 215.6 244.5 212.1 240.7 53.0 54.0
SL40v 0.7 0.7 1.0 0.9 0.61 0.54 0.31 0.25 11.1 9.6 29.1 0.0 26.8 2.3 0.0
90:(CI 0.6 0.6 0.8 O.B 0.50 0.45 0.26 0.24 9.1 7.9 24.0 0.0 22.0 1.9 0.0

1000FT. FLYOVER-- T*%RGETI05 135HlS.

F26 89.9 85.7 92.0 77.4 -0.19 -0.22 0,12 81.5 323.3 326.9 335.4 339.1 69.4 69.4
F27 09.5 85.5 92.6 77.9 -0.58 -0.54 0.22 84.3 313.4 314.9 338.4 337.3 69.4 49.4
F28 I]9.4 05,1 91.9 76,9 -0,06 -0.22 0.11 98.7 324.0 330.4 335,4 842.1 69.4 69.4
F29 80.4 84,3 90,4 75.4 -0.11 -0.22 0.03 105.6 422.8 334.9 335,'I 448,3 67.9 69.4

_.'8, 89.3 85,1 91.7 76.9 -0,23 -0.30 0.12 87.5 320.0 326.6 335.4 341.6 69.1 69.4
S%dOv 0.7 0.6 0.9 1.1 0,24 0.16 0.08 12.3 5.0 8,6 0,0 4.9 O.B 0;0
903CI 0.8 0,7 1.1 1.3 0.20 0.19 0,09 14.4 5.9 10.1 0.0 5.7 0.9 0.0

TAKEOFF-- T_RGETI08 858T8. (|CAO)

840 08.6 95.9 80.8 3.22 2.40 - 162.7 190.9 642.6 172.N 580.4 41.1 43.7
B41 92_0 87.5 95.0 80.0 1.43 1.24 -0.53 134.1 187.3 261.0 172.4 240.2 41.1 43.7
042 93.0 87.8 95.8 00.4 0.66 0.52 -0.40 120.5 176.9 205.3 172.4 200.0 40.6 43.7
• 13 93.0 87,0 95,1 79.7 1.25 1,17 -0.04 114.7 187.6 206.5 172.4 189.7 46,3 43.7
fiNN 92.7 87.6 95.0 79.7 0.35 0.07 -0.20 127.5 169.1 213.3 172.4 217.4 41.1 43.7
845 91.8 87.0 9_.2 79.0 0.14 0.16 -0.41 109.9 171.2 102.0 172.N 18].3 39.6 43.7

Av(}. 92.7 87.7 95.2 79.9 1,17 0.93 -0.31 120,2 180,5 285.1 172.4 268.5 41.7 43.7
8%_Ov 0.5 0.5 0.6 0.6 I02 0.07 0.20 19.0 9.3 177.1 0.0 154.2 2.3 0.0
903CI 0.5 O.N 0.5 0.5 0.92 0.72 009 15.6 7.7 145.6 0.0 126.8 1.9 0.0

_PROACH-- T*%RO£11*%885 8T8. (ICAO)

H30 99.6 95.3 102.3 87.3 0.73 0.55 -0.39 152.9 199.4 437.4 191.7 420.5 41.1 43.7
Hr31 99.7 95.2 101.8 86.9 0,78 0,66 -0.44 139.7 202.6 313.2 191.7 296.3 41.1 43,7
H32 99.2 94.3 102.8 08.3 0.87 0.57 -0.37 156.0 198.0 487.4 191.7 471.7 41.1 43.7
833 99,4 94,9 103.3 88,3 0.68 0.55 -0,42 124,0 201.1 242.6 191.7 231,2 41.1 43,7
X34 99.8 94.1 101.6 06.4 0.35 0.28 -0.37 127.3 195.0 245.2 191.7 241.0 40.6 43.7
1135 100.4 95.8 104.1 80.9 0.90 0.64 0.09 150.4 201.2 407.2 191.7 307.9 46.4 43.7

Av_. 99.5 94.9 102.7 87.7 0.72 0,54 -0.32 141.7 199.6 355.5 191.7 341.4 41.9 43.7
514Ov 0.5 0.6 0.9 1,0 0.20 0.14 0.20 13.6 2.7 103.4 0.0 99.7 2.2 0.0
90%C1 0.4 0.5 O.B 0.8 0.16 0.11 0.17 11.2 2.2 85.1 0.0 82.0 1.8 0.0

_- 0_t._CorrecLedLIslr,g 'Simpli£iedProcedure"



TABLE F2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: ll-Har-86

BOEINO VERTOL 234/CH 47-D
ADV. MACH SERIES REVERENCE NUMBERS

i TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 135.00 59.00 225.00 60.00 0.8374
C 13S.00 59.00 225.00 60.00 0.8374
D 120.00 59.00 225.00 60.00 0.8147
E 105.O0 59.00 225.00 60.00 0.7920

TEMPERATURE 77 degrees F (2S degrees C)
I

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 135.00 77.00 225.00 60.00 0.8233
C 135.00 77.00 22S.00 60.00 0.8233
D 120.00 77.00 225.00 60.00 O.8010
E 105.O0 77.00 225.00 60.00 0.7786

TARGET CONDITIONS

i! SERIES DESCRIPTION

i_ A 500 FT. LFO IAS = 135 KTS.
C 500 FT. LFO IAS = 135 KTS.
D 500 FT. LFO IAS = 120 KTS.

:_ E 500 FT. LFO IAS = 105 NTS.

!i * 225.00 RPM = 100% ROTOR SPEED

C

}



FIGURE F2-2

ACTUAL TEST CONDITIONS ANAL. DATE: ll-Mar-86

BOEING VERTOL 234/CH 47-D

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A1 135.00 73.00 227,25 60.00 0.8326
A2 130.00 75.00 227.25 60.00 0.8236
A3 135.00 75.00 220.50 60.00 0.8123
A4 NA 75.00 220.50 60.00 NA
A5 135.00 76.00 227.25 60.00 0.8303
A6 NA 76.00 227.25 60.00 NA
CII NA 78.00 220.50 60.00 NA
C12 135.00 78.00 220.50 60.00 0.8101
C13 NA 78.00 220.50 60.00 NA
C]4 135.00 79.00 220.50 60.00 0,8093
DI5 120.00 79.00 220.50 60.00 0,7870
DI6 125.00 79.00 220.50 60.00 0.7945
DI7 NA 79.00 220.50 60.00 NA
DI8 120.00 80.00 220.50 60.00 0.7863
DI9 120.00 80.00 220.50 60.00 0.7863
E20 110.00 80.00 220.50 60.00 0.7715
E21 105.00 80.00 220.50 60°00 0.7641
E22 NA 81.00 220.50 60.00 NA
E23 100.00 81.00 220.50 60.00 0.7559
E24 105.00 81.00 220.50 60.00 0.7634
E25 98.00 86.00 220.50 60.00 0.7495

J



TABLE F2-3

! ACTUALTESTNOISEDATA
i ANAL. DATE: ll-Mar-86

! BOEING VERTOL 234/CH 47-D

TEST .... AS MEAS. PNLTM ...... PNLTM 492 FOOT NORM. --
EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGNT
AI 525.50 92.70 95.60 94.40 93.10 96.37 94.80
A2 536.80 93.00 95.00 93.70 93,53 96.01 94.23
A3 515.20 93,50 93.90 93.10 93.7? 94.44 93.37
A4 516.90 93.40 95.20 93.60 93.69 95.77 93.89
A5 530.00 92.50 94.00 94,10 92.95 94.87 94,55
A6 569.50 93.00 94.10 92.10 93,91 95.80 93,01
Cll 509.90 94.20 94.90 92.80 94.41 95.32 93.01
C12 534.30 96.10 97.00 93.70 96.60 97,96 94,20
C13 483.70 94.20 95.10 93,10 94.10 94,90 93.00
C14 510.70 93.90 95.90 94.10 94.12 96.33 94,32
DI5 476.40 91.20 93.60 91.30 9].02 93.22 91.12
DI6 498.60 90.90 94.10 92.30 90.98 94.26 92.38
DI7 497.60 91.50 92.40 90,90 91.57 92.53 90,97
DI8 490.00 92.30 93.70 92,30 92.28 93.65 92,28
DI9 473.70 92.90 93.30 91.80 92.68 92,86 91.58
E20 418.40 NA NA NA NA NA NA
E21 507.30 92.30 92.60 90.30 92.48 92.96 90.48

i E22 526.40 90.60 91.70 90.60 91.01 92.49 91.01
E23 524.40 91.60 91.90 90,60 91.98 92.64 90.98
E24 545.20 89.80 92.30 91.40 90.43 93.50 92,03
E25 522.20 91.80 92.10 90.20 92.16 92.79 90,56

v



ADV, BLADE TIP MACH NUM. VS PNLTM
BOEING VERTOL 234-/CH 4.7--D

98.0 +

97.0

CI
+

96.0

95.0
m

Z ÷ + _,
n 93.0 + _D

= o

92.0 I_ []
0

91.0 o #1 []

o

90.0 i i , t i i i _ i
0.7400 0.7600 0.7800 0.8000 0.8200 0.84.00

ADVANCING BLADE TIP MACH NUMBER
LEFT SIDELINE + CENTER LINE o RIGHT SIDELINE



TABLE F2-4

BOEING VERTOL 234/CH 47-D
LEFT SIDELINE

ANAL. DATE: 11-Mar-S6

EVENT X INPUT Y INPUT

A1 0.8326 93.10
A2 0.8236 93.53
A3 0.8123 93.77
A4 NA 93.69
AS 0.8303 92.95
A6 NA 93.91

Cll NA 94.41
012 0.8101 96.60
C13 NA 94.10
C14 0.8093 94.12
DIS 0.7870 91.02
_16 0.7945 90.98
DI7 NA 91.57
DI8 0.7863 92.28
DI9 0.7863 92.68
E2O 0.7715 NA
E21 0.7641 92.48
E22 NA 91.01
E23 0.7559 91.98
E24 0.7634 90.43
E25 0.7495 92.16

SECOND ORDER EQUATION

Y = A + B1 _ X + B2 _X'
Y = 69.74 + 28.21 _ X + 0.95 _X'

R SQ. 0.405 MEANX = 0.7932
R 0.637 S.0.X = 0.0276

STD.ERR 1.431 MEAN Y = 92.72
SAMPLE 14 S.D.Y= 1,55



TABLE F2-5

LINEAR REGRESSION EQUATION

? = SLOPE * X + INTERCEPT
29.72 69.15

R SQ. 0.280 MEANX = 0.7932
R = 0.529 S.D. X = 0.0276
STD.ERR 1.370 MEAN Y = 92.72
CORREL 0.529 S.D.Y = 1.55
SAMPLE 14 TOT VAR = 2.41

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
SECOND ORDER EQUATION

Y= A + BI * X + B2 *X'
Y = 69.74 + 28.21 * X + 0.95 *X'

- R SQ. 0.405 MEAN X = 0.7932
R 0.637 S.D. X = 0.0276

STD.ERR io431 MEAN Y = 92.72
SAMPLE 14 S.D. Y = 1.55



ADV BLADE TIP MACH NUM. VS PNLTM
BOEING VERTOL 2,."34-/CH 47--D

98.0

97.0

O

96.0

95.0

94.0

Z "93.0

0

92.0 _ i-,
91.0 i.-i n

D

90,0 _ J i i I i i a J
0.7400 0.7600 0.7800 0.8000 0.8200 0.6400

ADVANCING BLADE TIP MACH NUMBER
0 LEFT SIDELINE



TABLE F2-6

BOEING VERTOL 234/CH 47-D
CENTER LINE

ANAL. DATE: ll-Mar-86

EVENT X INPUT Y INPUT

AI 0.8326 96.37
A2 0.8236 96,01
A3 0.8123 94.44
A4 NA 95,77
A5 0.8303 94.87
A6 NA 95.80

Cll NA 95.32
C12 0.8101 97.96
C13 NA 94.90
C14 0.8093 96.33
DIS 0.7870 93.22
El6 0.7945 94.26
DI7 NA 92.53
DIS 0.7863 93.65
El9 0.7863 92.86
E20 0.7715 NA
821 0.7641 92.96
822 NA 92.49
823 0.7559 92.64
824 0.7634 93.50
E25 0.7495 92.79

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
: 46.66 57_41

R SQ. = 0.600 MEAN X = 0.7932
R = 0.775 S.D. X = 0.0276

i STD.ERR = 1.096 MEAN Y = 94.42
CORNEL 0.773 S.D. Y = 1.66
SAMPLE 14 TOT VAR = 2.77



TABLE F2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
46.66 57.41

RSQ. ffi 0.600 MEAN X = 0.7932
R ffi 0.775 S,D. X = 0.0276

STO.ERE = 1.096 MEAN Y = 94.42
CORREL = 0.775 S.D.Y = 1.66
SAMPLE = 14 TOT VAN = 2.77

11111111111flllllill]irllllllllrlllllllrllllllllli[Jllllfrl
SECOND ORDER EQUATION

Y = A + El _ X + B2 _N'
Y = 92.89 + -43.10 _ X + 56.69 _X'

RSQ. 0.587 MEAN X = 0.7932
R = 0.766 S.D.X = 0.0276

STO.ERR 1.144 MEANY = 94.42
SAMPLE 14 S.D.Y = 1.66

!!

!

~



ADV. BLADE TIP MACH NUM. VS PNLTM
BOEING VERTOL 234-/CH 4-7--D

98.0 +

97.0

+
96.0

95.0

m

:_ 94.0 Jba

_, +
Z +
B. t-

93.0
+ -t-

92.0

91.0

90.0 I i I i I I I I I
0.74.00 0.7600 0.7800 0.8000 0.8200 0.8400

ADVANCING BLADE TiP MACH NUMBER
÷ CENTER LINE



TABLE F2-8

BOEING VERTOL 234/CH 47-D
RIGHT SIDELINE

ANAL. DATE: ll-Mar-86

EVENT X INPUT Y INPUT

A1 0,8326 94.80
A2 0.8236 94.23
A3 0.8123 93.37

! A4 NA 93.89
A5 0,8303 94.55

A6 NA 93.01
CII NA 93.01
C12 0,8101 94.20
C13 NA 93.00
C14 0.8093 94.32
DI5 0,7870 91.12
D16 0.7945 92.38

_! DI7 NA 90.97
DI8 0,7863 92.28
DI9 0,7863 91.58
E20 0,7715 NA
E21 0,7641 90.48
E22 NA 91.01
E23 0.7359 90,98

_ E24 0.7634 92.03
E25 0.7495 90.56

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
_I = 52.79 50.76

RSQ. = 0.855 MEAN X = 0.7932
R 0,924 S.D. X = 0.0276
STD.ERR 0,626 MEAN Y = 92.63
COREEL 0,924 S.D, Y = 1.58
SAMPLE 14 TOTVAR= 2.49

q

?



TABLEF2-9

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
52.79 50.76

R SQ. 0.855 MEAN X = 0.7932
R 0.924 S.D.X = 0.0276

STD.ERR 0.626 MEAN Y ffi 92.63
CORREL = 0.924 S.D. Y = 1.58
SAMPLE = 14 TOT VAR = 2.49

llllfrllIllllriIllllrlllilllrlrrflrllllllllllrlllllllllllll
SECOND ORDER EQUATION
...........................................................

Y = A + Dl * X + B2 _Xt
Y = 228.59+ -397.01 * X + 284.10 *Xt

R SQ. = 0.750 MEAN X = 0.7932
R = 0.866 S.D.X = 0.0276
STD.ERR = 0.623 MEANY = 92.63
SAMPLE = 14 S.D. Y = 1.58



ADV, BLADE TIP MACH NUM. VS PNLTM
BOEING VERTOL 234/CH 47--D

98.0

97.0

96.0

,-.,""'_m95.0 _ _

94..0
Z

n 93.0

92.0

91.0

90.0 i i i i i J i i ,i
0.74-00 0.7600 0.7800 0.8000 0.8200 0.84-00

ADVANCING BLADE TIP MACH NUMBER
o RIGHT SIDELINE



A: I0_Iar--86

TABLE F3-1

DATAPROCESSIDl_RICADL_tI_ICAT/_ PROC_IJR_

HELICIIVl_:BOEING_ 234/fH47-D
[P_ATfC_:ICAOTAK_DFF

i _ _ _ _ PJC_ 3MIC

i N[M3ER SID_II_E C_ SID_/NE AVERAGE
i

D U

i SITE 2 I 3
CAO 93.50J NA NA 0.00

CA1 93.60I 96.30 92.80 94.23

_2 .91.gO 95.50 93.00 93.47

G43 94.00 NA 93,00 0.00
i " C.44 92.90 95.10 92.70 93.57

CA5 92.00 95.70 91.80 93.17
i -

AVI_,AGE 92.98 95.65 92.66 93.61

• STD.DEW. 0.88 0.50 0.50 0.45

: 9C_C.I. 0.72 0.59 0.47 0.53
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TABLE F3-3

SI_ARYEPNL_ (dB)
DATAPRO:2_S_ l_ ICAO_:u_CATICN PROC_tP_

H]_LIYff](: BOEING_ 234/0] 47-D
(]_ATI(IN: ICAO_0|

EVENT L_ Q_rfl_LINE RIGrr 3 MIC

NL_B_RSITESIIX_INE3"I' C_r_RI ..S2I__ AVE2AGE

H30 99.60I 102.20 96.90 99.57
H31 99.70] 101.90 95.50 99.03
}{32 99.20 102.60 96.60 99.47
1133 99.1_0 [ 103.7/) 97.70 100.20
H34 98.83 102.70 96.10 99.20
H35 IC0.40 102.20 96.70 99.77

AVERAGE 99.52 102.52 96.58 99.54

SID.DEV. 0.54 0.56 0.74 0.42

9_ C.I. 0.44 0._6 0.61 0.34



APPENDIX 0 (GI-G3)

SIKORSKY S-76
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TABLE GI-I

TABLEHO. J,4-1.1

S[XOP,SK_S-76 SPIRIT HELICOPTER OOTITSC
1/29/86

CORRECT)OHOATA

SITE: I CEHTERLIHE- CEHTER JUNE13f1983

ACOUSTIC TRACKINGDATA (NoLers)
CORRECTED CORRECT[OHE(dO) AHOLE (ACTUAL} (REFERENCE[ EPEEO(zlsec)

Ev EPNL EEL PHLT_ ALw, /\I(P) /\[(A) /\2 ]\3 (Dog) EPA SR CPAR '_R GOHD REF

]AV.EOFF-- TARGETIA874 NTS (lOAD[

F29 90,9 06,9 84,3 BO.O 1,47 1,39 -0,25 106,7 127,3 132,9 [09,8 [14,6 40,1 38,1
FZO 92.0 BB,I 95.3 80,9 1,69 1,59 -0,33 92.7 130,4 130,6 109,0 109.9 40.1 39,1
F31 92,7 99.0 96,1 81.6 1,90 1,78 -0,39 102,0 [32,7 135,7 109,8 112,2 40,1 39,1
F32 91,3 87.4 94.3 BO.O $.55 1.48 -0.20 77.5 12B.2 131.3 109.8 112.4 40.1 OB,l
F33 91,0 86,9 94,3 79,7 0.12 0,14 0,[6 86,3 [11,9 112.2 109,B 110.0 40.1 28,1
F34 90,6 86.4 93,9 79,3 0,40 0.42 0.07 72,9 115,3 120,7 109,8 114,8 40,1 38,1
F3S 89,9 B5,B 92.9 78,6 -1,27 -1,18 0,71 69,4 97,9 [04.6 [0%8 [17.3 41.[ 38,1
F36 90,3 86,1 93,1 78,4 -0,22 -O,32 0,3[ 74,6 107,0 |11,8 109,6 [1_,8 40,1 38,!

Avg, 91,1 87.1 94.3 79,8 0,69 0,66 0,00 85,3 118,8 122,4 109,8 113,! 40,2 38,1
8Ld Dv 0,9 I.I 1.1 I,I 1.14 1.07 O.3N 14.0 12.7 11.9 0.0 2.5 0.4 0.0
90%C) 0,6 0,7 0,9 0,7 0.76 0,72 0.26 9,4 8,5 8.0 0,0 ),7 0,2 0,0

TAKEOFF-- CATEROORYB (SEETEXT[

H44 92,1 88,4 96,4 82,6 0,77 0,68 -0,78 113,8 [17,3 128,2 109,8 120,0 33,4 38,1
H45 93,2 89,7 97,0 83,7 2.36 2,18 -0,93 110,1 135,5 144,3 109,8 116,9 36,0 38,1
IM6 93,4 89,5 97,5 83,5 1,22 1,14 -0,28 127,0 121,9 152,6 109,8 [37,4 28,6 38,1
HA7 91,7 87,9 95,9 81,5 3,47 3,22 -2,31 - 101,5 150,2 153,2 109,8 112,0 28,3 38,1
H4B 91,6 87,7 94,9 80,4 2,17 1,98 -0,87 ' 102,7 [33,0 [36,3 10%9 112,5 36,0 38,1
H49 91.3 87.6 96.0 01.7 2.77 2.74 -1.98 108.5 143,3 151.1 109.8 [15.7 30.9 28.1

A,_, 92,2 88,8 96,4 82,2 2.13 1,99 -1.[6 110,6 133,5 [44,3 ).09.8 119,1 33,9 38,1
8La 0,_ 0,9 0,9 1,1 1,3 0.99 0,95 0,74 9,2 12,5 10,2 0,0 9,4 3,8 0,0
90%CI 0,7 0,0 0,9 1,0 0,02 0,79 0,61 7,6 10,2 8,4 O,O 7,8 3,1 0,0

TAKEOFF(WITHTURH)-- TARGETIA8 74 KTS

J56 NOTR_CK1HOOATA
J57 NOTRAC_(180DA'[A
JSB NOTRACNINDDATA
J59 NOTRAC_((NGDATA
JbO NO1RACKINGOA'[A

J J- D_t_ CorrecLedUsin9 'Ol_p)i_ted Procedure'
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TABLE G1-3

TAOLEHE. J,4-1.3

SIKORSKY0-76 SPIRIT HELICOPTER OOT;TGC
1129106

CORRECTIONDATA

GITE: i CENTERLINE- CEHTER JUNE13,1983

ACOUSTIC TRACKINGDATA(Netersl
CGGRECIEO CGRRECTIGH5(dB) ANGLE (ACTUAL) (REFERENCE) GPEEO(B/sec)

Ev EPNL GEL PNLTI ALz_ At(P) /\I(A) 1\2 1%3 (Deg) r'pA SN CPAR SRR ORHO EEF

500 FT, FLYOVER-- TARGET]AS 143 KTG

A! 92.4 8%5 96.0 83.9 -1.10 -1.00 0.13 0.91 125.9 137.4 169.7 150.0 185.2 72.0 74.6
A2 92.9 90,0 97.3 84.1 -0.32 -0.24 -0.07 0.56 129.3 148.9 192.5 150.0 194.0 73.1 74.6
A3 92.2 6%2 96.3 03.5 -0.40 -0.27 0.02 0.00 124.9 14G.9 181.4 150.0 182.8 74.6 74.6
AS 91.5 80,5 95.5 82.3 -1,01 -0.90 0.21 0.00 126.4 140,0 175.0 150.0 106.4 74.6 74.6
G6 91.6 0%4 94.9 83.1 -0.97 -020 0.21 0.00 136.4 140.7 203.8 150.0 217.4 74.6 74.6

Avg. 92.1 09o3 96.2 83.4 -0.76 -0.66 0.10 0.72 128.6 143.3 I84.5 150.0 193.2 73.8 74.6
5td Ov 0.6 0.5 1.0 0.7 0.37 0.37 0.12 0.25 4.7 5.2 13.7 0.0 14.2 1.2 0.0
907.Cl 0.5 0.5 0.9 0.7 0.35 0.36 0.12 1.!0 4.4 5.0 13.1 0.0 13.5 1.1 0.0

500 FT. FLYOVER-- TARGET]AS 130 KT8

- 05.9 92.8 79.7 -1.66 -1.45 - 1.34 132.0 132.4 178.2 ISO.O 201.9 6[.7 66.9
_B7 91.0 88.6 94.5 82.1 -1.15 -0.99 -0.11 1.34 134.4 130.3 195.0 150.0 210.1 61.7 66.9
09 89.5 B6.7 93.1 BOA -0.38 -0.27 -0.14 0.75 120.6 14R.6 172.6 150.0 174.2 64.3 66.9
R10 89.7 87,2 93.4 00.6 -0.25 -0.18 -0.01 0,08 126,4 150.3 186.8 150.0 186.4 66.9 66.9
811 89.2 86.5 93.0 80.2 -1.45 -1o28 0.34 0.08 12%5 135.0 174.9 150.0 194.3 66.9 66.9
812 90.5 08.0 94.4 01.9 -0.50 -0.42 0.07 0.00 127.1 146.8 184.0 150.0 188.0 66.9 66.9
813 00.8 85.9 92.7 79.7 0.49 0.51 -0.23 0.15 124.3 161.0 194.8 150.0 181.5 66.9 66.9

AvO, 8%0 87,0 93.4 00.6 -0.70 -0.50 -0.01 0.55 127.7 144,0 183.8 150.0 190.9 65,0 66,9
Et_ Dv 0.0 1.0 0.8 1.0 0.76 0.69 0.20 0.59 4.7 9,9 9.0 0,0 12,2 2.4 0,0
902 CI 0.7 0.0 0.6 0,7 0,56 0.51 0.17 0.44 3,4 7.3 6.6 0.0 ?.0 1,0 0.0

500 FT. FLYOVER-- TARGET]AS 115 KT5

014 88.9 66.4 91.9 79.4 -0.12 -0.07 -0.05 0.09 130.3 152.2 199.7 150.0 196.7 59.2 59.2
C15 88.0 85,2 91.7 70.6 -1.06 -0.82 0.20 0.09 124.4 140.9 170,7 150.0 101.7 59.2 59.2
C17 67.3 04.4 90.7 77.7 -0.79 -0.67 0.16 0.14 130.6 142.7 188.5 150.0 198.0 59.2 59.2
C10 fi9.2 86.5 92.4 79.5 -0.62 -0.48 0.09 0.14 138.2 145.0 218.8 150.0 225.2 59.2 59.2

AvO. RB.3 05.6 91.7 78.8 -0.65 -0.51 0.10 0.11 130.9 145.4 194.4 150.0 200.4 59.2 '59.2
Sti) Ov 0.9 1.0 0.7 0.9 0.40 0.32 0.11 0.03 5.7 5.0 20.2 O.O 18.1 0.0 0.0
902 CI 1.0 1.2 0.0 1.0 0.47 0.38 0.13 0.03 6.7 5.8 232 0.0 21.3 0.0 0.0

500 FT. FLTOUER-- TARGETIA5 100 KTG

019 88.4 85.9 8%1 76.6 -1.00 -0.76 0.24 0.09 120.8 139.3 162.1 150.0 174.6 51.4 51.4
020 89.0 86.3 91.1 70.4 -0.94 -0.92 0.27 0.09 111.8 138.2 148.8 150.0 161.5 51.4 51.4
021 87.3 04.5 90.4 77.2 -0.75-0.62 0.17 0.11 101.3 142.5 145.3 150.0 153.0 51.4 51.4
022 08.3 05,5 90,6 77.5 -1.26 -1.20 0.34 0,13 132.8 135.5 184.5 150.0 204.5 51.4 51,4
D23 99.2 86.1 92.8 79.6 -1.19 -1.06 0.33 0.13 121.4 135.7 159.1 150.0 175.8 51.4 51.4

Avg. 68.4 85.7 90.8 77.9 -1.03 -0.91 0,27 0.11 117.6 138,2 160.0 150,0 173.9 51,4 51.4
St(] Gv 0.7 0,7 1,3 1.2 0.20 0.23 0.07 0.02 11.8 2.9 15.4 0.0 19.6 0.0 0.0
90%C1 0.7 0.7 l.S 1.1 0,19 0.22 0.07 0.02 11,2 2,9 14.7 0.0 18.7 0.0 0.0

1000 FT. FLYOQER-- TARGET]AS 145 KI$

E24 87.1 04.6 80.0 75,B 0.67 0.64 -0.08 111.1 321.9 345.1 300,0 321.6 77,2 74.6
E25 R6.3 84.1 86.3 74.6 0.61 0.59 -0.37 93,9 320,2 321.0 300.0 300.7 72.0 74,6
826 86.5 84.0 87,0 25,1 0.75 0.68 -0.23 129.6 322.3 418.3 300,0 389.3 74,6 74.6
027 87.2 85.1 88.6 76.5 -0.39 -0,29 0,04 133.5 296.4 409.0 300.0 413,9 74,6 74,6
E2G 06.9 84.2 08.1 75.4 0.46 0.40 "0.15 140.2 314.6 491.1 300.0 468.3 74.6 74.6

Avg, 86.8 84.4 07.6 75.5 0.42 0,40 -0.16 121.7 315.1 396.9 300.0 378,8 74.6 74.6
5td 0,_ 0.4 O.A 0.9 0.0 0.47 0.40 0,15 18.9 10.9 66.9 0.0 68.4 l°R 0.0
90% CI 0.4 0,4 0.9 0.7 0.44 0.30 0.15 18.0 10.4 63.8 0.0 65.2 1.7 0.0

l- Oat_ Corrected Using 'Gilpllfied Procedure'
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TABLE G]-6

TABLENO.J.4-2.3

SI_UR_Y $'76 SPIR)THELIDOPTE_ DOT/TSO :
1129186

DORRECTIORDATA

SITE: 2 SIDELIHE - 150 H, 5DUTH dUDE13t19B3

ACOUSTIC TRACKIHGDATA(HeLers)
CORRECTED CORREDT[OH8(dR) AHOLE (ACTUAL) (REFEREHDE) SPEED(e/Dec) ;

.... ..-......... ......... ....... ......... ...._..... ... ................. ..__.. ........ . ..........

Ev EPOL EEL PDLTm AL_ AI(PI /\I(AI /\2 /\3 (Oegl CPA DR CPAR ERR DR_ REF
!

500 FT. FLYOVER-- TARGETlAD 145 KTS
AI 93,3 617 96.4 B3.6 -0.61 -O.6R -0.01 0.73 134.6 202.9 284.9 212.1 DVD,0 72.0 74.6 '
A2 92,0 90.7 95.9 D3,4 -0.32 -0.25 -0,07 0,36 127.4 210,7 265.1 212.1 D66.9 72.1 74.6 i
A3 92.0 99.2 96.1 83,1 -0.24 -0.31 0,02 O.O0 134.7 210.7 296,5 212.1 296.5 74.6 74.6 ;

AOA5 92"7 68,7 95,1 82.5 -0,60 -0.66 O.O0 135.6 205.2 293.3 212.1 308.3 74.6 74,6 I-0.69 .-0.68 0.[1 0,00 129.0 205.1 263.7 212.1 272._ 74.6 74.683.190,6 VD.t

Avg. 93,0 09,8 95.7 63.1 -0.49 -O.St O,Ol D,54 132.3 206.9 280.7 212,1 207,9 73.8 74.6
St,dDv 0,3 O,B 0.6 O,A 0.20 0.21 0.07 0.26 `3.8 3,6 15,5 0.0 16.7 1.2 0.0
9OZCI 0.3 0.8 0.6 0.4 0.19 0.20 O.O7 1.17 3.6 3.4 14.9 0,0 |5.9 1,1 O.O

500 FT. FLYOVER-- TARGETlAD 130 )(TS

07 90,1 07.6 9"1,5 0_,._ -0,9,_ -O,_.R -0,15 _._ 112,6 199.6 216.1 212.1 229.7 6_.7 66.9
B9 91.2 99,A 93.3 81.5 -0,71 -0.62 -0.22 1,25 10].9 204,1 210,2 212.1 218,5 61,7 66,9

;I 89 69.1 86.6 92.5 79,9 -0.37 -O,2G -0.15 0.62 104.0 210.6 217,0 212.1 219.6 64.3 66.9
_0 90,2 68,1 92,3 79.9 -0.31 -0.25 0.01 0.06 11.3,2 211.8 230.4 212.1 230.7 6A.9 66.9
B11 09.0 86.6 92,0 80ol -0.97 -0,78 0.17 O.OB 126.0 201.2 2AB,9 212.1 262.3 66.9 66.9
O12 90.5 80.4 92.6 80.5 -0.41 -0.34 0.04 0.06 109,0 209,3 221.4 212.1 224.4 66.9 66.9
81_ 66.9 86,2 92,'3 79.4 0,04 0,16 -0,11 0.16 112.4 219.4 237,4 212.1 229.5 66,9 66.9

_.Vg, _.V 67,6. 92,6 _.3 -0._.3 -0._3 -O,Ob 0.57 111,6 20D.0 225.9 212._ 2"_0.$ 65.0 66.V
$td Ov 0.9 1,1 0.5 0,7 0,37 0.34 0,14 0,63 7,5 6,9 13,7 0.0 14.9 2.4 0.0
90_ CI 0.7 0,0 0,4 0.5 0,27 0,25 0,10 0.46 _.5 5,1 10,0 O.O 11,0 l,U 0,0

50DFT. FLYOVER_ TARGETIAS 115 I(TD

C14 60.7 86.0 VO,A 78.2 -0,23 -0.15 -0,02 0,12 114,0 213.1 263,2 212.1 232.2 5V.2 5%2
C15 07.5 85.3 90,5 79.2 -0.62 -0,54 0.11 0,15 107.3 205.3 214.9 212.1 223.1 59.2 59,2
C17 _7.7 05,1 91,0 7E,6 -0,55 -OJ,S 0.09 0,22 105,5 206.5 25el.2 2_2.1 220.1 _V.2 59.2
C18 88.6 06.7 90,3 78.2 -0,40 -0.66 O.OS 0.18 121.4 20R,6 244,4 212,1 249.6 59.2 59.2

ReD, 80.1 86.0 90.6 78,3 -0,47 -0,37 O.Ob 0,17 112,0 E08,4 226.7 212,1 230,7 59.2 59.2
Hta Ov 0,6 0.9 0,0 0,2 0.17 0.17 0.06 0,04 7.2 3.5 14.7 0,0 18,0 O.O O.O
90ZCl 0.9 1._ 0.3 0.2 0,20 0,20 0.07 0.05 0.5 4.1 19,3 0.0 15.3 0.0 0.0

500 FT. FLYOVER-- TARGETIAD lOOKTS

DID 06.7 04.6 67.9 75.9 -0,68 -0.55 0.13 0.28 100,5 204.1 215.3 212.1 223,7 51.4 51.4
D20 87,6 80.1 DO,3 76.9 -0,67 -0.56 0.14 0.23 101,5 203.4 207.6 212,1 21A,5 51,A 51.4
D21 06,1 UR,0 00.4 76.5 -0,59 -0.45 0,09 0,27 109,4 206.3 217,4 2J2,1 223,6 51.4 51,4
D22 07.9 06,3 99,1 77.7 -0,75 -0,66 0.17 0.35 108,8 201.5 212.8 212.1 224,0 51,4 51.4
023 87,8 65.2 VO,6 77,9 -0,7_L -0,6_ 0,16 O,A_ 101.7 20_..T 206.0 2_2.1 216,6 51.4 51,A

AV9, 07.2 65.2 00.9 77.0 -0.69 -0,57 O.IA 0.31 IOD,D 203.4 211.8 212,1 220.9 51.4 51.R
_ SLI _'_ 0.6 1.0 1.1 0.9 0,07 0.06 0,03 0,08 3,0 2.0 ,_.9 O.O A,O O.O 0.0
!', 90ZCI 0.0 0.9 1.0 0.9 0.07 0.08 0,03 0,00 3,6 1.? 4.7 O.O 3.8 O.O 0.0

" 1000FT, FLYOVER-- T_DET IAS 145 KTO

E24 _,4 _5,2 9D._ ?A.`3 0,51 0.46. -0,0.3 $66,0 $5A.4 S_9.9 $'_5._ A_,2.6 77.2 7A.6
E25 8R,3 07.7 75,7 0,51 0.44 99,4 352.9 357.7 335.4 339.9 72,0 74,6
E26 8A.2 63,9 97.4 75,6 0,51 O,RV -0.18 111.5 35A.B 3BI.4 335.4 360.6 7A,6 74.6
ED? 09,2 66,5 9D.3 77,A -0,2/I "0.28 0,0_ 134,2 331.5 462.4 '335.4 467,9 74.6 74,6
E2B 84.2 6R.O 75.5 0,31 0.28 106,0 347.6 361.9 335.4 349.0 74.6 74.6

_ Avg. 08.1 65,0 68.7 76,0 0,32 0.28 -0.06 117,4 248.3 414.6 3_5.4 400.0 74,6 74,6
DL_Ov 1.3 1.0 l,A 0.9 0.32 0.32 0.11 16,7 9.D 69.0 O.O 69.3 I.B O.O
901[C_ 2.2 1.0 1.4 0._ 0._1 0.31 8,19 15,9 9.'3 6_,_ D.O 66._ 1,7 _.0

e- O|tl Corrected Using Dloplit'ied Procedure
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'1".,_LE G1-G

T_DLENO.J.R-2.2

SIKORSKYS-76SPIRITHELICOPTER DOT/TOO
2] 3/86

r.GO_C,'fIOHO_TA_

SITE: 3 OIDELIGE- 150H, NORTH JURE13119G3

AOOLIST]CTR_GXIHGOATh(Hereto)
CORRECTED CORREOTIOHD(dO1 _HGLE (ACTURL) (REFEREHCE)GPEEO(i/sec)

Ev EPHL GEL PNLTt _Lb /\lOP) /\d(A) 1\2 /\3 (De91 CPA SR C94R GRR GRHO REF

3 DEGREEOPPRGACH-- TARGET10_74XTS,

837 90,2 86,9 91.8 77.9 -0.17 -0.15 0,18 112.9 189.5 204,6 192,0 208,R 3%1 36.1
030 90,5 fi7.2 9_,0 76.5 -0.26 -0.25 0.42 113,0 1G7.4 203.5 192,0 200.6 41.1 30,1
G39 99,2 80.9 90.6 77.1 -0.17 -0.18 0.12 115,2 160.4 200.1 192.0 212.1 38,6 38.1
040 89.4 86.8 90.6 77.0 0.12 0.09 0,03 113.4 193,4 210.8 192.0 209.2 38,6 38,1
041 n9.0 06,7 89.7 76,5 -0.40 -0.46 0.39 105.4 182.8 189,5 192.0 199.1 RO.t 38,1
042 91.2 88.6 91.7 79.1 0.09 0.09 0.27 100.4 193.0 196,2 |9R,O 195,2 40,6 38.1
043 90,2 87.9 90.6 77.6 -0.01 -0.02 0,19 137.9 191.1 285,3 192,0 286.6 39.6 38.1

Ova. 90.0 87.1 90.8 77.4 -0,13 -0.13 0,23 114,0 I09.2 214.0 192,0 217,0 39.7 38.1
St,elOv O,O 0.9 0.7 0.9 0.21 0.20 0.14 11.2 _.7 32.3 0.0 31.3 1.0 0.0
90ZCI 0.6 0.6 0.5 0.7 0.16 0.15 0.10 8,7 2.7 23.7 0,0 23.0 0.7 0.0

dDEGREE_PPRDfCH-- TARGETIAO74 KT5,

t50 t(0TS_KIRGOATA
151 HOTR_IRGOATR
152 HOTRACRIItGDATA
153 07,4 83.5 91.0 76,7 -0.26 -0.33 0.04 86.5 165.6 166.1 191,7 192.0 37.6 38.1
154 90.8 67°0 91.9 77,2 0.02 -0.01 0,09 127.5 189.9 239.5 191,7 241.7 38.6 38.1
155 09,7 85.6 90.9 76.6 -0.18 -0.18 0.14 125,4 106.7 229,1 191.7 235.2 38,6 30.1

Avg. 89,3 05.4 91.2 7(_,9 =O._R-0.17 0.09 113.1 107.5 218.2 191._ 223.0 30,2 39.1
GtiiOv l,O l.G 0.6 0,3 O,ld 0.16 0.05 23.1 2.2 28,3 0.0 27.0 0,6 0,0
90| G] Z,O 3.0 1.0 0,6 0.24 0,27 O,OB 36.9 3.7 47,7 0.0 45.5 1.0 0.0

9 DEGREEOPPROACI(-- TARGET1A974XTS.

K61 86,9 82.9 88.9 73,8 0.24 0.19 0.04 96.3 192.5 193,6 191.2 192.3 38,6 38.1
Kd2 00,4 84,0 09.6 74.2 0.17 0.17 0,04 112,3 192,1 207.7 191,2 206,7 30,6 38.1
K63 88,2 85,0 60.5 75.7 0.60 0.20 -0.17 114.6 194.3 214.0 191,2 210.5 37.0 38.1
1(64 67,1 83,7 87.3 73,9 0,46 0.39 -0,01 137.3 195.4 206.4 191,2 282.1 30,6 38.1
K65 GO._l 05._ 90,5 715,4 0,63 0.57 -0,14 123,7 199,7 240,1 191.2 229.0 38,1 38.1
K66 86.4 G3.G RO.O 74,9 0.48 0.36 -0,07 111.1 195.1 20_.1 191.2 204,9 30,1 38.1

A_J. 07,_ 04,2 08.0 74._ 9,4_ _.31 -0.05 115.9 194.9 225.5 191,2 221.1 38.2 39.$
GR.aOv 0,9 0.9 1.1 1,1 0.19 0.1& 0,09 13,7 2,7 34.4 0.0 32.3 0,6 0.0
902Cl 0,7 0.7 0.9 0.9 0.15 0.13 0,07 11,3 2.3 28.3 0.0 26.6 0.5 0.0

A- Dat_CorrectedUsir*9'SilplIfied Procedure'
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TABLE G2-1

ADV. MACN FOR TARGET CONDITIONS ANAL. DATE: ll-Mar-86

SIKORSKY S-76A
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM gLADE DIAM. ADVM #
A 145.00 59.00 293.00 44.00 0.8240
B 130.00 59.00 293.00 44.00 0.8014
C 115.00 59.00 293.00 44.00 0.7787
D lO0.O0 59.00 293,00 44,00 0.7560

TEMPERATURE 77 degrees F (25 degrees C)

_: SERIES IAS TF_!P(F) ROTOR RPM BLADE DIAM. ADVM #
_ A 145.00 77.00 293.00 44.00 0.8101

B 130.00 77.00 293.00 44.00 0.7878
O 115.00 77.00 293.00 44.00 0.7655

D i00.00 77.00 293.00 44.00 0.7432

_: TARGET CONDITIONS

_ SERIES DESCRIPTION

_ A BOOFT.LFOIAS_ 145KTS.
B 500 FT. LFO IAS _ 130 KTS.

!i
i C 500FT.LFOIAS= 115KTS.
_)_ D 500 FT. LFO IAS = 100 KTS.

:i * 293.00RPM = 100%ROTORSPEED

lJ

ii
U

_J

i::i

,i

[

;i



TABLE G2-2

ACTUAL TEST CONDITIONS ANAL. DATE: ll-Mar-86

SIKORSKY S-76A

EVENT IAE TEMP (F) ROTOR RPM BLADE DIAH. ADVM #
A1 140.00 59.00 293.00 44.00 0.8165
A2 142.00 59.00 293.00 44.00 0.8195
A3 145.00 59.00 293.00 44.00 0.8240
A4 142.00 59.00 293.00 44.00 0.8195
A5 145.00 59.00 293.00 44.00 0.8240
A6 145.00 59.00 293.00 44.00 0.8240
B7 120.00 60.00 293.00 44.00 0.7855
B8 120.00 60.00 293.00 44.00 0.7855
B9 125.00 60.00 293.00 44.00 0.7930
BIO 130.00 60.00 293.00 44.00 0.8006
BII 130.00 60.00 293.00 44.00 0.8006
BI2 130.00 60.00 293.00 44.00 0.8006
BI3 130.00 61.00 293.00 44.00 0.7998
C14 115.00 61.00 293.00 44.00 0.7772
C15 I15.00 61.00 293.00 44.00 0.7772
C16 115.00 62.00 293.00 44.00 0.7764
C17 115.00 62.00 293.00 44.00 0.7764
C18 115.00 62.00 293.00 44.00 0.7764
DI9 100.00 63.00 293.00 44.00 0.7531
D20 100.00 63.00 293.00 44.00 0.7531
D21 i00.00 64.00 293.00 44.00 0.7523
D22 100.00 65.00 293.00 44.00 0.7516

, D23 I00.00 65.00 293,00 44.00 O.7516



t

O
O

*
O

O
e
Q

_
O

O
O

O
O

J*
D

m
*
Jl

O
II

_

_P
PP

PP
PP

P_
N

PP
Pr

PP
P

PP
_

N
°.

_

I I

2



ADV. BLADE TIP MACH NUM. VS PNLTM
SIKORSKY S--76A

98.0

/
97.0 1 + ÷

i
96.0 -_ +

95.0 J
+

94..0 !

.-, D
m + N
'_ 9.3.0 "v

92.0 a
z u
n

91.0 D n
_+ ,_

90.0 n o
r_
(D

B9.0

88.0 _.
I

87.0 [ "_ I _ i i _ _ J
0.7500 0.7700 0.7900 0.81 O0 0.8300

ADVANCING BLADE TiP MACH NUMBER
LEFT SIDELINE + CENTER LINE o RIGHT SIDELINE



TABLE G2-4

SIKORSKY S-76A
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
................................

A1 0.8165 93.74
A2 0.8195 95.80
A3 0.8240 94.31

A4 0.8195 NA
AS 0.8240 93.78
A6 0.8240 95.48

E7 0.7855 90.45
B8 0.7855 92.32
B9 0.7930 90.90

BlO 0.8006 92.56
BI] 0.8006 91.75
El2 0.8006 92.92

813 0.7998 90.79
C14 0.7772 90.84

C15 0.7772 89.49
O16 0.7764 NA
C17 0.7764 89.76

C18 0.7764 90.48
DI9 0.7531 90.02
D20 0.7531 88.38

D21 0.7523 88.65
D22 0.7516 88.96

D23 0.7516 89.38

LINEAR REGRESSION EQUATION
.........................................

Y = SLOPE * X + INTERCEPT
78.90 29.31

R SQ. = 0.840 MEAN X = 0.7877
R = 0.917 S.D. X = 0.0257

STD.ERR = 0.907 MEAN Y = 91.46
OORREL 0.917 S.D. Y = 2.21
SAMPLE 21 TOT VAR = 4.89

..... 4., _C _..............................



TABLE G2-5

LINEAR REGRESSION EQUATION

Y = SLOPE • X + INTERCEPT
78.90 29.31

R SQ. 0.840 MEAN X = 0.7877
R 0.917 S.D. X = 0.0257
STD.ERR 0.907 MEAN Y = 91.46

CORREL 0.917 S.D.Y = 2.21SAMPLE = 21 TOT VAR = 4.89

rIIllllllllllllIlllIllIIlllfllIIlr11111111111111rllllfllrll
SECOND ORDER EQUATION

Y = A + B1 _ X + B2 _X_
Y = 465.94+-1031.84 _ X + 705.69 _X'

R SQ. = 0.831 MEAN X = 0.7877
R = 0.912 S.D. X = 0.0257
STD.ERR = 0.828 MEAN Y = 91.46

i SAMPLE = 21 S.D.Y = 2.21



ADV. BLADE TIP MACH NUM. VS PNLTM
SIKORSKY S--76A

95.0 --

97.0

96.0
D

95.0

94.0

_95o ./ I_ 92,0

7/. °°
90.0-;- / =

4° _ -=89.0 a.

D

85.0 187.0 _ r-" i ---w l r
0.7500 0.7700 0.7900 0.81 O0 0.8500

ADVANCING BLADE TIP MACH NUMBER
a LEFT SIDELINE



TABLE G2-6

SIKORSKY S-76A
CENTER LINE

ANAL. DATE: ll-Har-86

EVENT X INPUT Y INPUT

AI 0.8165 96.05
A2 0.8195 97.01
A3 0.8240 96.71
A4 0.8195 NA
A5 0.8240 95.84
A6 0.8240 95.13
B7 0.7855 91.71
B8 0.7855 93.51
B9 0.7930 92.69
BIO 0.8006 93.73
BII 0.8006 93.24
BI2 0.8006 94.74
El3 0.7998 93.05
C14 0.7772 92.28
C15 0.7772 92.06
C16 O.7764 NA
C17 0.7764 90.81
C18 0.7764 92.56
DI9 0.7531 89.21
O20 0.7531 91.02
D21 0.7523 90.59
D22 0.7516 90.57
D23 0.7516 92.80

SECONDORDEREQUATION

Y = A + B1 * X + B2 *X'
Y = 463.08 +-1016.66 _ X + 693.69 *X'

R SQ. 0.800 MEAN X = 0.7877
R 0.895 S.D.X = 0.0257

STD.ERR 0.935 MEAN Y = 93.11
SAMPLE 21 S.D. Y = 2.16



,TABLEG2-7

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
= 75.20 33.87

R SQ. 0.798 MEAN X = 0.7877
R 0.893 S.D. X _ 0,0257

!; STD.ERR 0.998 MEAN Y = 93.11
CORRRL 0.893 S.D.Y = 2.16
SAMPLE 21 TOT VAN = 4.68

lifrrrIJPJifIJfrlflfJi[lli[l][lJJPJ[li[IJJJJlJIIrJJflirJiff
SECOND ORDER EQUATION

-......._;......._-; ...._ ...._-_-T....?_........._
Y = 463.08 +-I016.66 _ X + 693.69 *X'

R SQ. = 0.800 MEAN X = 0.7877
R = 0.895 S.D. X = 0.0257
STD.ERR = 0.935 MEAN Y = 93.11
SAMPLE = 21 S.D. Y = 2.16

F

. _, r •



_,, , _. r-_l .,_ _-xF" ,'3-I ",:.-,Dv D_,- b, • P MAC '- r..,• -, -_ ,, , , ,'_U b,.,'1. \/S P ;"dL!-l"d
S!k:ORSH'r" S--_"6,-,^

98.0 .................................................................................................................

! 1

9"7.0 _ + +_

96'0 I, _÷
9s.o -_ / +

9_.°i _
"" + _+'I+
m i +

930i

r.L 9 1.0 -,_ +
I-H.

90.0 --_
i

t.
89,0

i

aa.o -1
i

i

87.0 "i...............I...............i........-q............"T.............F ..............i.............l..........
0.7500 0.7700 0.7900 0.81 O0 0.8300

ADVANCING BLADE "rip MACH NUMBER
+ CENTER LINE



TABLE G2-8

SIKORSKY S-76A
RIGHT SIDELINE i

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT

A1 0.8165 95.74
A2 0.8195 94.90
A5 0.8240 96.41
A4 0.8195 NA
A5 0.8240 95.38
A6 0.8240 95.78
B7 0.7855 92.25
B8 0.7855 92.22
B9 0.7930 92.00

BIO 0.8006 92.36
Bll 0.8006 92.35
BI2 0.8006 _ "9_,.2
B13 0.7998 92.59

C14 0.7772 90.04
C15 0.7772 90.59
C16 0.7764 NA
C17 0.7764 91.06
018 0.7764 89.48
DI9 0.7531 87.92
D20 0.7531 88.88

[_i D21 0.7523 88.45D22 0.7516 88.56
D23 0.7516 90.38

!

LINEAR REGRESSION EQUATION

Y ffi SLOPE * K + INTERCEPT

_ = 97.15 15.40

R SQ. = 0.916 MEAN X = 0.7877
R = 0.957 S.D. X = 0.0257

_: STD.ERR 0.778 MEAN Y = 91.93
< CORREL 0.957 S.D.Y = 2.61

SAMPLE 21 TOT VAR = 6.81



TABLE G2-9

LINEAR REGRESSION EQUATION

Y = ELOPE * N + INTERCEPT
= 97.15 15.40

R SQ. = 0,916 MEAN X = 0.7877
R = 0,957 S.D. X = 0.0257

STD.ERR = 0,778 MEAN Y = 91.93
CORREL = 0.957 S.D. Y = 2.61
SAMPLE = 21 TOT VAR = 6.81

I llIIirrrfrJlflfflIIJfrllJIlfIJIIJJJJJifrIIrllllfrillrJIillf
SECOND ORDER EQUATION

Y = A + BI _ X + E2 *Xt
Y = 386.73 + -847.46 * X + 600.14 *X'

R EQ. 0.895 MEAN X = 0,7877
R 0.946 S.D. X = 0,0257

STD.ERR 0.712 MEAN Y = 91.93
SA_LE 21 S.D. Y - 2.61



ADV. BLADE TIP bIACH NUM. VS PNLTM
- SIKORSKY S--76A

98.0 .................

96.0 "
,0, 0

°°°!

94.0

% 93.0
2

92.0

90.0 ';° / °

88.0 ,_ _,
i
i

87.0 ..................I....... t...................r................l..............]...................i............I":.........
0.7500 0,7700 0.7900 0.81 O0 0.8,..300

ADVANCING BLADE TIP MACH NUMBER
o RIGHT SIDELINE



A: lO-Mar-86

TABLE G3-1

StarRYm_h IEVlKS(dS)
DATAFI_ PI_ I_O L_I_I_'IGTIC_ P_C_IJ_

HELICt_Im_:SIKCkRSKYS-76A
CPI_ATIC_:ICAO TAk_

EV_ LE_Y C_ LINE RIGHF 3 MIC

• : NL_BER SIDELI_ _ ]SIDELINEAV_K_

SIIE " 2 i ] 3

F/9 92.00 90.90 89.80 @0.@0
F30 92.30 92.00 90.70 91.67
F31 92,60 92.70 @0.K) 92.03
F32 91.60 91.30 89.80 @0.@0
F33 91.70 91.(]0 90.10 @0.93
F34 91.10 @0.60 89.20 @0.30
F35 91.50 89.@0 89.50 @0.30

: . : F36 NA @0.30 88.20 0.00

AV_ 91.83 91.09 89.76 91.00

SID.DEV. 0.5] 0.91 0.84 0.65

C.I. 0.37 0.61 0.56 0._B
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A:1_--_

TABLE G3-3

_Y m_ _vw_s(_)
DATAI_ PI_ ICAO_xrlb_C_IXcNPRECEIIJP,_

1_..I_1_'1_: SIKORSKYS-7_
_TI_: ICAOAW_OAC_

EVICt _ c_'ri_ LINE P,IGIr 3 i,llC
I_R SII'A1JNE _ SII)U,INE AVI_,AGE

SrlE 3 ] 2

I50 _ _.I0 [ 93.30 0.(30
; 151 94.60 [ 94.20 0.00

i 152 94.90 [ NA 0.(30
Z53 87./-K)( 96.20 [ 94.30 92.63
I54 90.83 95.50 94.30 93.53

• __ .155 89.70 95.70 93.90 93.10
AVERAGE 89.30 95.50 94.00 93.091

i SID. DEV. 1.73 0.64 0.42 0.45
[

I 9_ C.I. 2.92 0.53 0.40 0.76



APPENDIX H

HELICOPTER PERFORMANCE AND GEOMETRIC CHARACTERISTIC$_

(UNITS: KNOTS/LBS./FEET/SECONDS)

[
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TABLE H PART A
Helicopter Ch,ractl¢litlam
knotlllbll£11tlwlcQndllF

B M&NUPACTURER Hughll Alrolp_t_AII Aerolpitllll Alrolpltiill BELL HQI_ TE_TR 31k_rskV Aircri _ol£_g vitro1
A TyP£ _lngll Rotor _lngJe Rotor B_ngll Rotor _tngll notor Blngll Roto¢ SJ_gll Rato¢ Te_dom notor

NOD£_ _00D A_ 3_0D A_tAt AS 3SSF "Z%vinltl 5A 36|N _Up 3 B_LL ]Z3 _-TdA 234YCAR OF laT C,A, 1976 1_78 1901 1981 1979 ItTO 19&l
G DATA 5OURC_ Hughls &erolpitJlle AlrolptLl_ll Ao¢olp_tl_lo BELL HII_ TEXTH Slko¢lky A_¢O¢& flolt_g Vlrtol

_AX _10 HA_8 (HT0_) Ibl, 3001 4303 5073 84&9 7050 3_8_ 4|_00
O LOG(]4_O_) 3,4B _.63 3,71 3,93 3,89 3,_7 4*49
U
N
D

P P _ODE_ Die DL_ Alan|on LyComlng LT5 AlI_lo_ Turbomlo_ Lyo¢ling LT_ OltCai Dll AIII Lyaoli_
O L 3$0.C300 t01-60OAZ 3_OC30f ARRICL IC 101-65QC-3 2S0-C30 TS5._.Tl_
W A NO. OF E_GIN_ 1 1 3 2 Z _ 3
E N P_Qp (kw)IE_G_ 380 4_ 9 313 5_9 439 S04 _039

T T_AL P_W_R (kw) |00 4_9 626 10_ 050 L00_ _07|

......................................
fl _O,OF flLAD£E _ 3 3 4 3 4 3
O DIAHETER (ft) Z&,41 35.11 3_,07 39,14 39,77 44.00 60,0L
T _ flP_ 49_ 386 394 $65 348 3_3 1|_
O _ RP_ |,_0 6.43 6,57 6.00 S.B0 4,|6 3,?_
h l _OT TIP _PE_D (I/n) 680.41 70t,55 723,56 746+0? ?_4,S0 67$,00 706,96

ISC R-?IP _ACH I Q,6094 0,45S5 0,_4_1 0,6?OI a,4490 0,6046 0,653|
Fufld gPF (N|) 4Z,O0 19,30 19.70 14,_3 11.60 19,$3 I|,l_
_OTATION DIA (Not* I) CC_ CW C_ C_ CC_ ¢C_ r_Oh_k_ - CC_ I

R£A_ - CW I

fl NO* O_ _LADC_ 4 Z 3 13 ! 4 * r

T _P_ 3_10 3043 30_ 4704 18_1 161t * I
T _ RPE 36.83 34,05 34.00 ?_,43 3_._5 3&.aS • I

I _OT TIP _PEED (tie) _30,34 6_2,_2 667._ 737,63 639,_3 475,|0 I
_ |_ _._|P _ACH I 0,4751 0,_|47 0,$976 0,4517 D*573Z 0.&049 I I

Fund UPF (HI) 147,33 68,Z0 69,_0 101_,43 62,_ 0 i07.40 * I
NO?ATION D|_ (Note 3) RIF FIR PIR FIR F/_ _1_ * I
EaUt4_l_ _|D_ LEF_ RIGHT RIGHT HI_DL¢ LCFT _EF_ • I

(PIote 4) I

(continued)



........ - _ -._r ¸ , . :_.'y _ • , . : • ,

Hill_cpt*r Ch_r*ct*rLstl_* TABLEHPARTD
_nQtllZblllllLIll_ondllF

Hughll Alrolp_tJ_ll AirolpLtl&ll Alfolp_tl_l* B£LL HIll TEXTR Slkoriky Air_rJ Boeing Vlrtol';
£Angle Roter 51ngll RoLor Blngle Rotor _g_glI RQtoc _ngll Rotor 8Jngll Rotor T,ndom Rotor

$00D Aft 3_OD ASt,r AB _$_F Twingt& SA $_$N D&up 3 aELL 2Z2 5-7_A 2|4
A T_flT S_nl_8 I C C C K r G
K AVG T£BT T£HP (F) 82,4 78,8 60.0 iS.3 83,3 71,6 8a,P

AVG TEBT IAB ¢knOkl) _,00 _3,80 _5,3_ 75,00 lq*o$ 78*00 |3,00

O AVG T_aT _HC (_111 HIA NIA _IA NIA NIA N/A RIA
¥ AVG T_T CLIMB ANG_Z (dl_roil) t2,15 16,41 18,55 8,1S 1_,65 t,dt 9,43

F TC_T CLC AVG AL_IT_C (I) 394 S_? 60o 331 73_ 400 325

fiEF Vy (_otl) 63 55 _5 75 65 24 O_
_£F _C (f/m) t900 17_0 1870 l_Oo 1800 |3_0 Z1_8

ILCF, ALT, CLC (_t) Sad 608 _49 420 477 36d 3Bl

A T_T _CRI_O r F F p L ! II
P AVG T_T T_P (r) 78,|0 63.00 _9,00 66,34 7t.?o 8_,4D 90*00
P AV_ TEST IA_ (k_oliJ 4l,_ 56*9 63*i 7S,0 15,6 74,0 63.3
R AVG AP_OACI{ ANGL_ (_l_el) 5*58 5.8? 6*10 5.37 6,_6 5,62 ?.]i
O
k _EPE_ENC£ VALUEfl
C _EF Alfl0P_GD <knotl) 6_ $_ 8_ 78 65 74 8S

_( R_F' APPROACJI ANGLE {deor_ll) I _ 6 _ 6 6 i
_ ALTIT_D_ CL_ (It) _4 3_4 3_4 394 3_4 3_4 $9

+/



TABLE H PART C
Ileliaopter Ch,rA_tertltlen
inOtllibll_lltlll©Olldllr

- .................................................................................................................................................

Kughll AIr01pltl411 Alrolpttl_ll Aerowpsttalo 2_LL Hell TKXTR _ikorlky Alror_ _ollng ve_to|
5tnQIm Rotor 5_ngll Rotor _Jngle Rotor fllngla Rotor 5_nglt Rotor 5gnglo Rotor T6ndom RQtO_

500D A5 3_0D A2t,r AS 355F _tnlt& SA 365N DAU_ 3 HELL 222 R-76A _34
L
C TE_T aERIEfl _ ^ A ^ C B A
V AVG T_S? RPH 470 _8_ 390 3_ 348 293 22_

AVG TEST {A_ ¢knotl) 108,t0 1t2.8_ ll_.O0 130._2 137,03 117,03 133,75
L AV_ TEaT TE_P (F) _7,00 _.40 66,20 66.20 g6,00 &2,_0 71.96

AVG _T ADV NACH _0, 0+749Q 0*2470 0.60Y8 0,84_4 0.O_01 0.7940 0.6252

L F_F_ENC= VALUe5
Y fl_F R_H (Hote S) 472 38_ 3_4 34_ _4| 3?3 31_
0 R£_ AI_PE_ (knots) l_5.t 113.0 113.0 t35.0 _27.© I_0.0 13_.0

R

Not_ I . B_In rotor obllrv_tlo_l taken I_a_ Iooklng d_wn on helicopter, _&tn rotor _brlvgat_o_l: _V - olo_wtil, CC_ . cou_t_r cZock_tll,
NotJ | . _V.Z34 hal _ _|_ _otor|. Ob_l_v&tion| ti_on by lookt_g d0wn on Reltooptmr,
_otl 3-_-C4_[ rotor obll_t|on_ t&kln Lro_ lilt ildl ol h_llcopter. _i_1 rotor _b_v_,tlonl; RIp -rtlr ta fro_t_ fir . L_o_t to rl&r.
Not_ 4 . _iuphl_ 2 _&l • _lnlltron shrouded t_g[ rotor.



APPENDIX I

AIR TO GROUND ACOUSTIC PROPAGATION TABLES



TABLE I-_

PNLTm PROPAGATION CONSTANT SUMMARY TABLE

RAINBOW PROPAGATION
HELICOPTER CONSTANT (K)

ABROSPATIALE AS 3BOD ASTAR ]9.94
AEROSPATIALE AS 35BF TWINSTAR 20.21
AEROSPATIALE SA 365N DAUPHIN 23.60
BELL 222 TWINJET 21.42

BOEING VERTOL 234/OH 47-D 26.81
HUGHES 500 D/E 23.17
SIKORSKYS-76A 27.79

AVERAGE = 23.28

THE PROPAGATION CONSTANT (R) FOR EACH HELICOPTER
WAS USED IN COMPUTING ALTITUDE NORMALIZED (492 ft.)
PNLTm. IN MOST CASES ALTITUDE/PNLTm ADJUSTMENTS
WERE SMALL.



Z

_
J

L
_

L_ O
H L_



Errata

(Applicable to all Rainbow reports)
FAA-EE-84-O] through FAA-EE-84-07

Clarificalton of Tons Correction Section, 6.1.5.

Tone corrections were computed initiating the adjustment procedure at 50
HZ (Band 17) two bands prior to the initiation point used for fixed wing
aireraf_ (80 llz, Band 19).
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Errata :!

Noise Measurement Flight Test: Data Analyses i_
Hushes 500 D/E Helicopter

Report No. FAA-EE-84-03, Mny 1984
Test Date 06/22/83

Table 2.2 - ICAO Reference Parameters, pa_a 7

Takeoff Approach Level Flyover
Airspeed (KTS) 62 62 125

_ Takeoff Approach Level Flyover
Alt _ude/CPA (feet)

Site 5 390/410 328/340 492

Appcnd±x F

Est. ANG should be Ely. ANG

r:
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E_rata
Noise Heasurement Flight Test: Data Analyses

Aerospatiale AS 350D ASter Helicopter
Report No. PAA-EE-84-05, September 1984

Test Date 06/08/83

Table 2.2 - ICAO Reference Parameters, paHe 7

Takeoff Approach Level Flyover
Altlcude/CPA (feet)

Site 5 404/423 328/340 492

Table D.I.2 - St_tlc Operations. Direct Read Data

Site 5H (Hard Site)

HIGE FLT.IDLE GRN.IDLE

1-90 NA J-90A 68.80 J-90R 55.20
Z-45 76.70 J-45A 66,70 J-45B NA
I-0 73.70 J-0A 64.70 J-0H NA
1-315 74.40 J-315A 69.00 J-315B NA
1-270 78.00 J-270A 74.40 J-27OB 56.00
1-225 83.50 J-225A 69.20 J-225H NA
1-180 83.50 J-180A NA J-18OB NA
1-135 77.00 J-135A NA J-135B NA

Slte 7H (Hard Site)

HZGR FLT.IDLE GND.IDLE

1-90 71.49 J-90A 59.67 J-90B 51.12
1-45 70.61 J-45A 59.54 J-45B NA
I-0 66.03 J-OA 58.46 J-OR NA
1-315 67.78 J-315A 62.97 J-315B 49,79
1-270 69.85 J-270A 67.50 J-270H NA
1-225 74.99 J-225A 60.69 J-225B NA
1-180 77.36 J-180A 62.48 J-180B NA
1-135 70.14 J-135A 60.60 J-135B NA

Table E-I end Table E-2. Cockpit Photo Data

IAS (KTS) should be IAS (MPH)

Appendix F

Est. ANG should be Elv. ANG



Errata

Noise Measurement Flight Test: Data Analyses
Aerospatlale AS 355F TwinStar Helicopter

Report No. FAA-EE-84-04, June 1984
Test Date 06/07/83

Table 2.2 - ICAO Reference Parameters, pa_e 7

" Takeoff Approach Level Flyover
AltltudelCPA (feet)

Site 5 429/447 328/340 492
Slte I 649/612 394/392 492
Site 4 824/778 446/443 492

: Table E.1 - Cockpit Photo DataI

_ IAS (KTS) should be IAS (MPH)

Event No. Time of Photo Heading (Degrees)

! A1 7:55 120
A2 _ 7:57 300

_ A3 8:O0 120
:- A4 8:02 300
'_ A5 8: 04 120

8:05 300A6 8:09 120

_!5 Table E.2 -'Cockpit Photo Data

_! IAS (KTS) should be IAS (MPH)

Event No. Time of Photo Heading (Degrees)

M49 11:41 300
M50 11:43 120
MS1 11:45 300
H52 Ii:47 120
M53 II:49 300

N54 11:34 300
N55 11:54 120
N56 11:59 300

Appendix F

Eat. ANO should be Ely. ANG



Errata

Noise Measurement Fllght Test: Data Analyses
Aerospatlale SA 365N Dauphin 2 Hellcopter

Report No. FAA-EE-84-02, April 1984
Test Date 06/06/83

Table 2.2 - ICAO Reference Parameters, past 6

Takeoff Approach Level Flyover
Altltude/CPA (feet)

Sits 5 286/216 329/327 492
Site 1 420/347 394/392 492
Slte 4 526/451 446/443 492

Table D.I - Stntle Operations Direct Read Data

i Site 2 (Soft Site)

• i HIOE HOGE FLT. iDLE

I-0 73.30 K-0 77.70 J-0 69.90
1-315 73.70 K-315 80.10 J-315 78.10

Site 4 (Soft Site)

I[IGE HOGE FLT. IDLE

I-O 66,90 K-O 70.10 J-O 63.00
1-315 70.00 K-315 71.80 3-313 71.20

Appendix F
I Est. ANG a_ould be Ely. ANO
I



Errata

Noise Measurement Flight Test: Data Analyses

Dell 222 Twin Jet Helicopter
Report No. FAA-EE-84-01. February 1984

Test Date 06/14/83 - 06/15/83

Table 2.2 - ICAO Reference Parameters, pa_e 5

Takeoff Approach Level Flyover
Altltudo/CPA (feet)

Site 5 322/312 328/318 492
Site I 477/463 394/392 492

Site 4 601/583 446/443 492

Table E.I - Static Operations, Direct Read Data

Site 2 (Soft Site)

HIGE

Y-O 64.2
Y-315 68.4
Y-270 64.6
Y-225 66.9
Y-IS0 65.8

Y-135A 66.8
Y-90A 67.4

Y-45 64.8

Site 4H (Soft Site)

HIGE HOGE FLT. IDLE GND. IDLE

Y-0 57.6 z-o 70.9 X-0A 55.4 X-0B 45.8

Y-315 60.6 Z-315 72.0 X-315A 52.7 X-270B 45.1
Y-270 57.7 Z-270 66.9 X-270A 53.4 X-180D 44.6
Y-225 60.4 Z-225 70.2 X-225A 53.9 X-90g 47.2
Y-180 58.2 Z-180 - X-180A 57.2

Y-135 58.5 Z-135 72.4 X-135A 56.0
Y-90 58.9 Z-90 70.8 X-90A 54.7

Y-45 56,4 Z-45 70.5 X-45A 55.9

Appendix G

Est. ANG should be Elv. ANG

l



Errsta

Noise Measurement Fllght Test: Data Analyses
Boeing Vertol 234/CH 47-D Helicopter

Report No. FAA-EE-84-07_ September ]984
Test Date 07-12-83

Table 2,1 - Helicopter Characteristics, pa_e 7 i

Max Speed in level flight with Max Contlnous Power (VH): 150 KTS

Table 2.2 - ICAO Reference Parameters, paRe 8 !

Takeoff Approach Level Flyover 1

Airspeed (KTS) 85 85 135

Altitude/CPA (feet)
Site 5 ]99/361 328/340 492
Site i 281/393 394/392 492
Site 4 346/419 446/443 492

Table D.I - Static Operations, Direct Read Data

SICe 4H

HIGE FLT.IDLE GRN.IDLE HOGE

M-O 75.90 N-OA 58.80 N-OB 51.00 O-O 73.20
M-315 76.50 N-315A 53.90 N-315B 47.70 O-315 75.90
M-270 62.00 N-27OA 56.00 N-270B 48.10 0-270 76.70
M-225 69.20 N-225A 56.30 N-225S 52.00 0-225 78.00
M-180 74.50 N-180A 56,60 N-180B 49.40 O-180 76.00
M-135 77.30 N-135A 56.80 N-135B 49.30 O-135 79.00
M-90 68.50 N-g0A 57.20 N-90B 49.40 0-90 79.00
M-45 75.30 N-45A 55.50 N-45B 48.50 0-45 78.70

Si_e 2

HIGE FLT.IDLE GRN.IDLE HOGE

M-O 76.60 N-0A 70.80 N-0B 64,60 O-O 80.20
M-315 77.50 N-315A 72.80 N-315B 65.60 0-315 82.50
M-270 67.20 N-270A 69.90 N-270B 64.60 0-270 82.80
M-225 77.60 N-225A 73.40 N-225B 66.60 0-225 84.20
M-180 77.70 N-180A 71.10 N-180B 64.10 O-180 82.70
M-135 80.80 N-135A 70.80 N-Z35B 61.20 0-135 86.20
M-90 73.90 N-9OA 70.50 N-90B 58.70 O-90 86.10
M-45 84.80 N-45A 70.20 N-45B 66.20 0-45 86.40

Appendix F

Est. ANG should be ElY. ANG



Errata

Noise Hessurement Flight Test: Data Analyses
Slkorsky S-76A Helicopter

Report No. FAA-EE-84-06, September 1984
Test Date 06/13/83

Table 2.2 - ICAO Reference Parameters, page 7

Takeoff Appraoch Level Flyover
Altltude/CPA (feet)

St_e 5 253/272 328/340 492

Appendix F

Est. ANG should be ELV. ANG


