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1.0 INTRODUCTION 

One of the program objectives of the 1983 Federal Aviation Adminietration 
(FAA) noiae ~eaBurement/flight tegt program ~aB to further explore the 
helicopter noise certification process aod learn from practical 
applieation Qf exiatent atandarda. 

Thia report provides EPNL values derived from a flight teat program whicb 
used the basic helicopter noise certification testing, reduction and 
analyais procedures of the International ~ivi1 Aviation Organi~ation 
(ICAn), Annex 16, as amended at the seventh meeting of the ICAO Committee 
on Aircraft Noiae (CAN/7) along with many of the proposed re finements of 
the recent Workiog Group (WG) II report from tbe October 1985 meeting in 
Ottawa. The WG II recommendations ~ill be considered at the firat meetiug 
of Commit t ee on Aviation EnvironmentAl Protection (CABP) 1n Montreal 1n 
June 1986. The detailed procedurea used in thia report are deacribed in 
section 5 and 6. The levela have been developed t hrough a rigorous 
proceaa and repreaent the s pecif ied conditlona. 

The helicopters addressed 1n thia report include the Rughea 500 D/E 
(Hughea ia no~ a aubaidiary of McDonnell Douglas Corporation), the 
Aeroapatiale AS 350D (AStar), the Aerospatiale AS 355F (TwinStar), the 
Aerospatiale SA 365N (Dauphin) , the Bell 222 (Twin Jet), the Boeing Vertol 
234/CH 47-D, and the Sikorsky S-76A. 

This document ia a companion report to a series of Beven previously 
published reports (known as the "Rai!lbo~" reportH) wich deacribe the 
Hcouaticsl characteriatica of the helicoptera and prOvide analys8s and 
discusaiona addreaaing topica ranging from acouatical propagation to the 
enV1r01Ullelltlll 1IiIPilct of hel1copter nohe. 

The helicopt er nolae measurement flight t est progra~ for the aeven 
helicopters Vaa conducted by the FAA at Dulles International Airport 
during the Bummer of 1983 . Acouatical, trajectory, and meteorological 
data vere collected during theae controlled teats. All of the t8sts ~ere 
conducted by the FAA in cooperat i ou with the helicopter manufacturera and 
were aupported by s number of other Federal agencies. 

The test program vaG designed to addresa a aeries of objectives including' 
I) the acquisition of acoustical data for use in heliport environmental 
impact analyaes, 2) the documentation of directivity characteristica for 
atatic operation of helicoptars, 3) the establishment of ~round-to-ground 
acous tical propagation relatiooahips for helicoptera, 4) the determination 
of noiae event duration influencea on energy dose acousticsl metrics,S) 
the e~amination of the differences between noise meaaured by surface 
microphones and mi crophones mounted at s height of four feet (1.2 me tera), 
snd 6) the documenta t ion of noiae levela acquired uaing in t ernational 
helicopter notse certification test procedurea. Thia report Bpecifically 
addrasses the laat objective. 



For further lnfOT1L1Hion "onsult the previ ously pubUshed "Rainbowh 

reports (Ref. I throush Ref. 7). Also, Appendi . J of thtl doe~ent 
contlins erratS for t hose seven r eportl. 
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2.0 TEST HELICOPTERS 

Table 2.0-1 on pages &.5. and 6 provide, a listing of cha hel icoptara 
examined in this report along with important reference characteri,tiC8. 
One miaht nOte t hat Appendix H containa the .ame table uaing unita of 
knote!pounds!fee t !second, and degraee 1n Fahrenheit. 
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3.1 BACKGROUND 

This section revie~s the ~volution of international and domestic 
heli~opter noi8~ certification standards. An eno~ua amount of effort on 
the part of gover~nt and industry haa led to the ~urrent lCAO noise 
standard, "hieh is essentially an "umbrella" standard establish~d 
primarily to insure that future heli~opter designs are not Rubstantially 
noisier than older models which easily meet this standard . The following 
liat identifies the "highlights" in the seventeen year process leading to 
the recent publication of proposed U.S. helicopter noise stsudards. 

I. January 1969 - FAA conference on Short Takeoff and Landing (STOI,) 
Tranaport Aircraft Certification which included helicop t ers 

2, November - December 1969 - ICAO Special Meeting on Aircraf t Noise in 
Vicinity of Aerodromes - Annex 16 drafted 

3. November 1971 - 2nd ICAO meeting (CAN/2) on airport noiae that 
establiahed working group on V/STOL (V - vertical, STOL - Short Takeoff 
and Landing) aircraft 

4. March 1973 - 3rd ICAO meeting (CAN/3) including studiea on V/STOL 
otondards 

5. De~emb~r 1973 - FAA Advance Notice of Proposed Rulemaking (ANPRM) , 
(NoticM No. 73-32; 38 FR 35487): H~licopter Noise Standards 

6. January - February 1975 - 4th ICAO meeting (CAN/4) STOL recommendations 
for airporta noisc otandards 

7, November 1976 - 5tb ICAO meeting (CAN/5), ~ontinuat10n of studiea of 
V/STOL aircraft standards 

8. May - June 1979 - 6th ICAO meeting (CAN/6). specific recommendationa 
for atandards f or helicopters proposed t o ICAO Annex 16 

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

10. November 1981 - Withdrswal of FAA Notice of Proposed Rulemaking 79-1), 
Helicopter Noiae Standards 

II. May 1983 - 7th ICAO meeting (CAN/7) , .pecific recommendations to alter 
noise atandards for helicopters to relax stringency due to economic 
effects 

12. O~tober 1985 - leAO Working Group rI, Helicopter Noise Measurement 
Repeatability Program recommendations 
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13. Noveabar 1985 - lCAO Helicopter Nois_ Limits effectivity date 

14. Marcb 1986 - FAA lsBu.d Notice of Proposed Rulemakin8 86-3. Heltcopter 
Noiee Standards 
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3.2 DEFINITION OF REFERENCE CONDITIONS 

In order to assure an equitable, cono~atent, and repeatable noise level 
evaluation process, referenc~ testing conditions hsve been eotoblinhed . 
Each porameter defined as a re f erence parameter would contr i bute to 
variability 1n dots if that parameter were not conattained. The data 
adjus~ent process deocribed in Sections 5 and 6 below involve. in each 
case, edjus~ents from test environmental or opera t ional conditiona to 
reference conditions . The reference conditions eatablished for each 
helicopter are summarized in Table 2.0-1 . 

3.3 PRE-PUBLICAT!ON COMMENTS FROM MANUFACTURERS 

All the manufacturers of the tested helicopters were given the opportunity 
to comment on the firs t (advance ) draft of this report 1n order that they 
might evaluste the repor ted noise l evels and comment on other aapecto of 
the report. 

It io intereating. dis tressing and instructive to ncte the difficulties in 
identifying reference operational parameters. All reference psramete ro 
utilized in the originel Rs inbow (1983) noise meeouremen t flight testa 
were provided by manufacuters representstives. As neen below, upon review 
several years later. different manufacturers' representa t ives have in all 
earnestness provided slightly different values. This occurrence ha~ no t 
been uncommon in the pre-certificstion learning process. Responding to 
thio "problem in specificity", member .. of the international helicopte r 
noise certification community have joined in efforto to define more 
rigorously reference parameters in the current ICAD-CAE?, Working Group 
(WG) II. Helicopter Noise Measurement Repeatability Program (HNMRP). 

Comments received fram the msnufscturers of the test helicopters and the 
estimated effects of chsnged parameter s are sumari?ed in the following 
paragrsphs' 

HcDonnel1 Douglas Helicopter Company 500 DIE (forme rly Hughea SOD DIE) 

In the CSSe of the Hughes 500 DIE. the manufacturer identified s slightly 
different value for Vy (the speed for the best rate of climb) and the 
value for BRC (the best rSte of climb): 

1983 value9' " • 31. 92 mfa, '" • 9 . 65 m/a. Ref. Alt. • 178.61 m 

1986 values, " • 32.93 mIa, '" • 9.52 m/s. Ref. Alt. • 16~.3 m 

"', lower altitude associsted with the 1966 inf01ll18tion would incresse ", 
EPNL by approximstely 0.5 decibels. 

Hughes also specified a different value of Vh . identifying 122 . A knota as 
opposed to 125 knots. This minor difference reaults In a difference 1n 
advancing Mach number from 0.7986 to 0.7952. In the cS8e of the 500 DIE, 
the PNLTm vo. advsncing Msch function ia rather shallow and indeterminat~ 
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at the centerline sits for the acquired tent data. Therefore one would 
not expect ~uch difference in the three ~icrophone average noise level . 

The lack of PNLTm dependency on advencing Mach number at the Center oite 
for the 500 DIE rcmaino an area for further inveatigation. 

In any event tbese comments further ~phssize the need to tie the 
reference airspeed to so unsmbiguOUH value as recommended in the Ottawa 
ICAO we II report (Reference 4). 

Aeroopstiala Daupbin 

In a March 5 telecopleur (facsimile) Aerospatla1e (Marignaue. France) 
provided data which p ...... itt"d th" estimation of oiddine-rigbt noiae 
hvelo on th .. approach operlltion. (Equipment ..... lfunct1<m re sulted in the 
108s of FAA/TSC recorder data at that sit .. . ) Utilizing the Aerospatiftle 
dats along vith da ta fram the French S .. rvice Techniqu" de la NaVigation 
Aeri"nne (STNA). it waH dete .... ined that the averag" difference In 
left-oide to right-side noise levels from four test progrsms vas 2.82 
decibela Da 8~en in Tabl .. 3.3-1. Usiug these ~anufacturer furnished 
data. right-Side levels were eotimated in Table 3.3-1 and used in 
computing the three ~lcrophone average EPNL. 

Aerospatiale (Marignan~) identified reference level flyover conditions ao: 

Vb - 154 knote 
RPM - 362 
Weight - 3850 kg 
Temperature - 15 degr~e8 C 

Using ICAO Annex 16 provisions alloving establishment of the ref .. rence 
sp .. ed as .45 Vb plus 65 knots one arri ves at a reference speed of 134.3 
knots (69.09 m/a). 

Thia is in contrast to the 135 knot airspeed u~ed in this report as a 
reference value. 

A ~ore oignificant difference is the rotor speed ~hich Aerospatiale 
OHarignane) identified as 362 RPM 1n contrast to the previoualy provided 
value of 365 (Aeroapatls1e . Grand Prarie Texaa). 

The reoult of th .. se differences io a 0.8675 advancing Mach number rather 
thsn the 0 . 874g advancing Mach nu~ber uoed in this report. 

This difference in Mach value would lower EPNL values by approximately 0.6 
dB sccording to A~roapatlale data . Data acquired 1n the 1983 FAA program 
indicates approximately a 0.4 dB difference associated with this 
differ .. nc .. in Mach number. 



TABLE 3.3-1 

LEFT SIDE I RIGHT SIDE EPNdB ANALYSIS: SA 36SN DAUPHIN 

EPNdB EPlldB EPNdB ] MIe m, cm CENTER RIGHT AVERAGE , - C 
11.5100 91.00 96.40 90.40 92.60 5.40 
N1.6011 93.00 94.50 90.10 92.53 1.50 
G.6009 92.50 95 . 50 8S.80 92.27 

REFERENCE TELEX/TELECOPIEUR 5-MAR-B6, FROM H. J. MARZE , AEROSPATIALE 
ANAI.YSIS DATE: 7-MAR-86 

, -, 
6.00 
4.40 

Aerospstiale provided the following summary/comparison tabl e (in a March 
14 telecopieur /facB1mlle measage) showing noise levein from one of their 
teat programs along with Dauphin data contained in this report (right-aide 
approach adjusted per procedure described above), 

TABLE 3.3-2 

Aerospatlsle Summary EPNL Data 
(telecopleut March 14, 1986) 

Left Right Avg Data 
Approach ",A 95.54 92.2\ 94.70 +2.07 

" 90.99 96.42 90,35 92.63 

Level '''' 91.90 90.43 90.26 91.01 +(1. 08 
Flyover " 90 .90 91.66 90.24 90.93 

Takeoff '''' 93.83 96.38 87. 78 92.67 +1.36 

" 97.70 94.03 87.20 9 I . J 1 

The differences &ho~ in the right ~olu~ de~on&trate excellent agreement 
for level flyover, a 1.36 dB difference for takeoff Bnd a 2.01 dB 
difference on approach. Comparison8 wi t h the full results from the other 
te9t programs (ge8 Table 3.3-1) vere not possible. Differences in the 
reported 1evele have been analyted in detailed commenta submitted to the 
FAA by AeroBpatiale. 

Aerospstile identifien several differences between French program analynis 
procedures snd those employed in the FAA progr~s. specifically: anslyter 
dynamic response, treatment of a~btent noiae, band sharing of tones, mass 
change corrections. and correction procedures. French data have been 
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adjuBted using aenaitivity curvea, while correction algorithma have been 
us~d with FAA data. The French program has uaed continuouB tracking while 
the FAA program haB employed three "enhanced" photo-altitude ayatema wi t h 
Doppler "Time Overbead" (TOR) fUght path synchronizat ion. 

Aerospatiale notea that level flyover data in this report ia adjusted to B 
15 degree C referenee value wbile their teat data waa adjusted to 25 
degree C. Other differencea such aa rotor speed and lAS result in a net 
change in Mach number which tranolates to a 0.5 to 1.5 dB difference in 
EPh"L, depending on values employed. 

Wind influences aloft in the FAA test (wind a t altitude unidentified in 
French program) were ment ioned aa factora possibly influencing aource 
emission characteriatica. 

In the FAA teat approach operation crORa winds from the left at S to 8 
knota were identified ao likely factors 1n elevated left side noiae levela 
sean in only one of four French measurement progrftbS. 

It WaS noted that tokaoff performance for the Douphin in the FAA teot waa 
below the anticipated reference although tbe 25% deviation waa within the 
allowable lCAO adjustment window. 

Although high humidity waH cited aa a pcsaibl~ source of diffe,encea for 
level flyover the influence is not conoidered to be aignif icant becauae 
atmospheric attenuation at controlling frequencies ia independent of 
humidity above appro~imatdy 60% RH. Further as FAA microphones are 
elec trat type, there is no problem of arcing which 18 typical at high 
humidity for condenser microphones. 

The reader may refer to detailed teat deacriptiona in each of the aeparate 
Rainbow r eporto for further information uaeful in comparing Rainbow data 
with other program data. 

The authors of thio document wiah to thank Aeroapatiale for their thorough 
and insightful examination of the noiae levela in this document within the 
conte~t of FAA-EE-84-2 and their own measurement experience. 

OTHER COMMENTS 

Telephone c~enta received from other manufacturers (Boeing Vertol, 
Sikoraky and Bell) involved requests lor: 

-elaboration on topica related to data acquioition 

-elaborotinn on apecific data adjustment and teoting procedures 

Theoe requesta have been addressed. 
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6.0 DATA ACQUISITION 

This ~ection d~scribes the noiae measurement fligh t test pro~ram da t a 
acquisition systems. 

6.1 MEASUREMENT FACILITY 

The noise~measurement flight-tea t aite was adjacen t to the approach end of 
Runwa y 12 at Dull~8 Int~rnational Airport. Thi s location waa ch08~n 

because of the lov ambient noise l evel , poaitive air traffic contrul, 
security, and availability of emergency equipment. 

The teat area waa nominally flat, with a ground cover of short. clipped 
gra&a, approx~ately 1800 fe e t by 2200 feet. And wag bordered on t he 
north, south. and west by woods. 

Runway 12/30 vas closed during the tes t so that interferenc~ from othe r 
aviAtion sctivity would be minimal. Airport t raffic continued to operate 
on runways approximately two and three miles eaat of t he test site. 

6 . 2 MICROPHONE LOCATIONS 

Figure 4.2-\ i8 a diagram of the test site detatling t he location of the 
eight microphone locationa wh i ch made up the two measurement arrays. On~ 

srray was used for flight operations , t he other fo r Btatie operations. 

The mic r uphone arrsy for flight opera t ions consisted of t wo aidel~ne 
sites, numbered 2 and 3 in Figure 4.2-1, and three centerli~e sites, 
numbered 5, 1. and 4. located directly be low the flight pa t h of t he 
helicoptir. The north B1de11nc ~itt, n~~beted ) , was l ocated in a lightly 
wooded Brea and was offset 46 fee t to the west to provide sufficient 
elearanc~ from surrounding tree~ snd hushes. The ICAO he l icopter noise 
certification srrsy consisted o f sites 1 , 2, and 3. Adjustments were made 
to the site 3 dsta accounting for the o f fs e t. 

10.3 FLIGHT PATH MARKERS AND THE APPROACH GUIDANCE SYSTEM 

The takeoff rotstion point was defined by markers which were constructed 
of squares of plywood painted bright yellow with a black "X" in the 
cente r. The takeoff totation point was located 1660 feet (SoOrn) from rhe 
center-Hne center mic rophone location. Four portable battery-powered 
spotlights were ~ituated at various locations to assIst pilot s in 
maintaining a proper flight path over th~ centerl i ne microphone atray. 

Approach guidance was provided to the pllots by means of a Visual Approach 
Slope Indicator (VASI) and through verbal commands frem an obs~rver using 
a balloon-tracking theodolite. Both methods aasisted the heli~optet 
pilota in adhering to the centerline microphone a r ray and in maintaining 
the proper approach path. 

The VASI system uaed d~ring the teats was s thtee-li~ht arrangement giving 
verticol displacement information within +/- O. S degrees of the re f erence 



FIGURE '402-1 
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approach alopa. The pllot observed • green li~h[ if the halicopter vas 
within 0.5 degree, of the approach ,lope, red if below the approach slope, 
and white if above thl approach slopa. 

Thl theodolita ayste~, uI~d 1n conjunction with the VASI, provided 
accura t e approach 8uidance to the pilot. A brief tl~e 1sg existed between 
thl inatant the theodolite observer perceived deviation, tran.~{tted a 
command, and the pilot made the correction. The theodolite cr ew, however, 
vaa generally able to alert the pilot of app r oach path d.viat iooa (slope 
and lateral displace~eot) before tha helicopter exceedld the limits of the 
one degrea 8re.n light apan of the VASI. ThUB, the helicopter only 
occasionally .nd t.mporarily deviated .ore th.o 0.5 degreaa froa the 
rafereoce approach path. 

~.~ PHOTO-ALTITUDE DETERMINATION SYSTEM 

Thl helicopter altitude over a given ~icrophone during ~ given event was 
dete~ined by the photographic technique described in the Societ y of 
Automotive Engtnearl AIR-902 (Ref. 9). Thil t echnique Involve. 
photographing an aircraft during a flyovar Ivent and proport i onally 
acaltng the I.aulting image with the known dimensiona of the alrcr.ft. 
The camera 1, 101tl.11y calibratld by photographing a teat objact of knowo 
at%l. from a known distance. Hea.uring the resulting image enahle. 
c.lculation of the .ffective focal length fr~ the proportional 
raht1onshlp: 

(I .... ge Length/Object Length) - (Effect.ive Focal Length/ObJact Ohtance) 

This relationship i. u.ed to calculate the dtstance from the microphone t o 
the aircraft . Effectlve focal length i6 determined duriog e.mera 
caUbrattoo. Object length is darerained fr_ t h physical duendons of 
che aircr.ft and tha iaage sl~e is •••• urad on the photograph. These 
.easuremlnt. lead to tha calculation of object distanc. or slant distance 
fro. caaera (or microphone) to the .treratt. The concapt applias 
sLm!larly to m.asurlng an imagl on a print, or ~e8.uring • projected image 
frOll! 8 llide. 

The SAE-902 t.chnique implamentQd during the 1983 helicopter teata 
utl1i~ed three 35-= ,ingle lena reflex (SLR) cameras uslng ,lide film. A 
camara waB poaitloned 100 teet ftom each of the centarllne microphone 
locations. Lan,e. with different foc.l llngtha, each individually 
calibrated, vlre used ln pho tographtn~ helicopters .t differinl altitudea 
1n otder to IIIOta fully "fill cha frame" alld r.duce 1MgI "U'ure.en t 
Irror. 

The photographer va. aldad in eat!.ating when the helicopter wls directly 
ovlrhead by .,eanB of • photo- overh •• d pOlitioning ayate., (POPS). The POP 
eyate .. consisted o f two psrallel (to t he ground) vit.a in a vartical plB~e 
orthogonal to tha flight path. The phot08rapher , lying beneath the pop 
ayata." lnitially pOBltioned th~ camar. to coIncide with the vertical 
plan~ of the two lutde wireG. The photogtapher t racked the appro.ching 
helicopter tn tha Viewfinder and trippld the shuttlr when tha halicopter 
cto.led the sup.rimposad wir.a. 
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A scala graduated in 1/32 inch incre.ents va. used to .easure the 
projected imAge. Thia acalina re.olution translated to an error in 
altitude of Ie •• than one percent. Other errors .. y be introduced by the 
orientat i on of the helicopter, ott-eenter !.agen and foc.l-plane ahutter 
distortion. As the helicopter. var_ nOt turning durtng the teat runa, the 
helicopter dLmension (horl10ntal atabll&er or skida) .eaaured vas v.ll 
vi thin 10 deg ree. of perpendicular to the 11ne of aight . A 10 deg ree 
offaet vould introduce a rang_ error of 1.5%. Posstble errOra due to 
off-c.nter ~ge. and focal-plane .hutter dintortion v.r ••••• ntu.lly 
alt-inated 8a the photographers vero professtonals vho centered the 1mage 
and tracked the target 10 that it. imsge 1n the cs.ara val stotionary. 
Although SA! AIR-902 statea that any syste. used by I ground ob.erver to 
determine .tnimum aircraft dietence ehould heve sn accurscy of les8 thsn 
12%. (equivalent to 1 dB error On A~ or 0.64 dB in EPNL) , the max imum 
error in the photosealinB techniquI utilizld for th~se controlled tests to 
det.rmine aIrcraft distance i, closer to +/-5%, which traneJate. to lesl 
than 0.3 dB error in corrected EPNL dlta. Photo-lealinB technique, have 
be.o used for years and Ire epproved by the FAA and certtficating 
authoritle. a round thl world for .ir craft noise certification . 

4.5 DOPPLER-SHIFT POSITON DETERMINATION TECHNIQUE 

Procedurll to adjust aircraft n01e. level dsta for difflrence. betwe.n the 
taa t and r.f~rence aircr.ft po.ition end meteorologicel date require 
aynchronization of the mee.ured noise data with aircraft po,ttion data. 

Aircraft poaition data .ynchronized ~ith portable time code laneratora to 
the .coustic dats vere obtained u.ing a procedure developed t o extract the 
"time at overhesd" (TOR) from the acoustic 1/3-octava sound prn.ure level 
data Itself. The IOH. thus obtained, ves then used vith the photoguphic 
altitude dsta and the cockpit Ipeed and climb/de.cent angle inforaation to 
calculate the average flight peth aynchronized to the nolae date. 

The procedure developed to obtetn TQR depends upon thl apectrel 
Irregularities of the meseurad noiae data resulting frag ground 
refllctione. The dirlct ~av. of the nolae data from the aircraft to the 
microphone receiver inltanteneoully add. vith the refllctad vave fro. the 
~round surface. cau8ing e conatructive and dentructive interfarlnce 
pattern. The natura and frequency of the interferlnCI dependl upon the 
geosetric rela tiouship between the ~1crophone heisht end the direct and 
reflected path l enBthl. Since the lircreft t. movinl relative to the 
microphone position. the geometric reletionsh ip is conltently changing and 
pr oducI, I "Oeppler-llke" frequency shift in tbe dentructive interhrence 
pattern ~8 the aircraft approache. and then moves 00 past tha microphone 
menuring .tation. Unlike I true Doppler frequ~ncy shift (1.e., the 
obs.rved frequ ency chenltnl fr~ hlgh.r to lever frequencies 18 tha lource 
approachea t ha receiver and then continuea to decreaae in value al th. 



louree .ova. avay for. the receivlr) the deatruetlvl intacferanea 
frlquency, vh1le 81.0 ehtfting fra. highar to lover frlquenci, •• a the 
aircraft approach •• the receiVlr fro. dawn-track. go •• through a .1nlmu. 
frlquency at tha overhead pOint thin river". direction and ahifts batk to 
hiShet frequentil' •• the literaft mov •• up-track from the receiver. With 
• knowledge of the Ipeed of the literaft, ita climb/d"eent Ingle and itl 
altitude at tha OVlrh'ad point . tha d •• tructlva interfarlncl frequency can 
ba calculatld It the nVlrh.ad point and at pointa projected up and down 
the flight path. 

A computer program val prepared to in.pacc •• ch 1/2 •• tood linelr no l a. 
data record of In lircraft fly-by and coapare lavel, in adjacent 
1/3-octave frequancy bandl learchin~ Out poaaible deltructive Intarferenc. 
"nulll" 1n the apectral lound pr .. lura hvel d.tl . It. plot of "nulla" va 
1/1~tave frequency b.nd .nd tiae i, ,hown in Pigure ~.5-1 for a typical 
helicopter level fly-by. The asterilka (a) indiclte the frequency banda 
\/here a "null" waa found in each IplctTal racord. 

Time at oVlrhead from eha above ~Ithod co~parea Within plua or minus 0 . 5 
,acond, with TOB obtained uaing phototheodolitl tracking data. Thia 
tranalata. to an arror of le.a than 0.5 EPNdB in corrlcted IOUnd level for 
chft caae Ihown 111 Fisure 4.5-1. 

ror tbe caaa Ihovn in Figure ~.5-I , the mintmv. deatructive interference 
fraquency il calculatad to be 69.62 B~ at overhead. Note in Figure 4.5-1 
the highlighted Doppler-like daatructivi interference null pattlrn with a 
~iniav= frequency plateau at band 18 (56.2-70.8 R7.). Stnce the COlle 
prau.nted ia I hVII flyover. the dlstTuct lve intu·flrlnCe "null" pattern 
Can be shown to be 'ymmetricII about tha overhead point , thua the aircra ft 
wn at overh.ad at the point indicated in Fi gure 4.5-1 (ths lIIidpoint of 
the miniaum frequency plat.au of the deatructiv. intarferenc. null 
pattern). T.king into .ccount aound prop.gation time and the t~e at the 
.1dpoint of the .... ur.d 1/2 aecond d.ta record, the .ircr.ft ovarhead 
tt.e (TOR) ie co.puted. Approach aDd t.keoff det. aveDtl produc. a akewed 
null pattern. With I knovledge of aircr.ft Ipeed and cllab/deacent angle , 
the offa.t of the overhead point within the adnimum frequency plateau of 
the null pattern ia ,aeily ca lculated. 

It 1s to bs noted thet not all "null" p.ttlrn~ are aa "clean" a. ahown in 
Figure 4.5-1 end require .oma op.rator Judg~entB tn enaur. proper 
a.l.ction of the .tnt.u. frequency diitructivi interference pl.t.au. 

4.6 COCKPIT PHOTO DATA 

Th. helicoptsra ' ape.d, altitude . snd torque were documented ror each run 
in photographa of the cockpit inatrument p.nel . Tha photogr aphs vere 
taken with a 35mm SLR c __ era ueing an 85mm lena and high ,peed alide 
filII. The photoa were tak.n when tha aircr.ft vas .pproximat.ly over the 
c.nter-lina center microphone location and represent a typical ~~ent 
during a particular telt event. Thil data acquiRition Iyatelll waa 
au~nted by an ,xparianted cockpit ob •• rver who provided edditional 
writt.n dncu.entatlnn of the operatinnal par~eter •. 

" 
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4.7 UPPER-AIR METEOROLOGICAL DATA 

Tha National Weather Service (NWS) at Sterling . Vlrainla provided upper 
air aeteoroioaieal data obeained from balloon- borna radioaondea. The.e 
data eonalated of preB8ure . temperatura, ralative humidity, wind 
direction , and vlnd apeed a t 100 foot Intervala from the ground. 

4.8 SURFACE METEOROLOGICAL DATA 

The National Weather S~rvlce (NWS) at Dulle. In t ernational Airport 
provided reaperarura, windHpeed, and wind d irection. Data vere collected 
every IS . inutea at a location approxiaately 2.S .Ila, frna the telt lite. 
Thll Information vaa uled In implementing correcttona and adjuataenta to 
data. Mat,orological data are provided for each alparate helicopter teat 
program in rhe reapectlva report (rlrlrlncla 1- 7). 

, , 

I 



, 

~ 



5.0 RECORDING AND PRE-PROCESSING 0' ACOUSTICAL DATA 

The data analyala and reduction pr~edurel used in tbtl raport are 
identified balow and in Chapter 6. 

The da ta acqui,ition, reduction and adjuatment procedures rapresent the 
baai c lCAO CAN/7 approach with the incorporation o f aome of the 
reeommendation, of we II to the firat .eetin~ of CARP 8eh,dulad [or June 
1986 in Montreal. 

The source nolae corrections ~andated in CAN/7 have been ~ple~nted uBing 
the tefined proeedureo opaeifled in OttawB reeommendationa to CAEP/) (aee 
aection 6.3). 

The airapeed uaed in each teat a, the ra f erance airapead waa in accordance 
with the leaa rigorous definition of CAN/7 which specified alrapeeds not 
actually id,ntlfied in airworthiness eertlfieation. A .are apecifle 
reference alrapeed has been recom.ended In the Ottawa we II renort. 

The ICAO Anne~ 16 (CAN!7) No Correction Window. Appendix " Sect ion 9.1 
a-e hss not been ~ployed in any instsnce. the 11~itatlona on correction 
values ,pecified in Anoe~ 16 (CAN!7 Chapter 8.1) have not been observed . 
All da t a have been adjuated ea necesaary to referenc~ eonditions. 

The tskeof! referance path hss been eatsbllahed in each ea •• in accordanee 
witb the recommendations of tha Ottawa Yorking Group II, ahewn belov, 
axcapt that minimum specification aogioe performance wa. nOt required at 
the ti~a of the tes te (1983). In the case of US built h.licoptaro the 
mimtmum .pacificatioo performanca 1~ the aame aa the parlormance uoed in 
the Rainbow progra.. 

Reca..ended changa of ICAO we II (Ottawa 1985) to tCAO Annex 16 
Chaptar g.6.2.1 . £ 

the reference takeoff path 10 defined a. a straight 11ne segment 
inelined fr~ the starting point (500 metera prior to the center 
.tcrophone located 20 metera above ground lavel) at an engle 
defined by BRC and Vy tor mioimum apaclftcation eogine performance. 

All referenee performance data requested tro~ the .. nut.eturare were fot 
aea level praaaure, 59 degr.e. f conditions. 

Referenee dati were provided by tbe .. nuf.cturera. In (uture teot 
progra~ (in accordance with the Ottawa recommendations) it ie anticipated 
that ~inimu~ apecification engina performance parametera will be uaed. 
Alao, takeoff perfo~anca will he indexed to 25 degree. C while leval 
flyover performance viiI eontinua to be Inda~ed to 15 degraes C. 

, , 



S,I MAGNETIC RECORDING SYSTEMS 

N.gr. rvo-channat dlr.~t-mod~ r.pa r.cordata ~t~ daployed at each sita 
during ch. noi,e-m~l,urement flight-taat progr... On on. thannel th~ 
noil~ dar. were reeordad with ~ •• entl.11y flat frequ.ncy r.aponae, while 
On t he oecond ch.nn~l the d8ta wera firat w~ighted and 8mplified using a 
high p.sa pre-empha.t. ftlter. 

Helicopter acouatic.l a ignals 8re charactariEed by larle leval differencea 
(30 to 60 dB) ba~aen th~ hilh and low frequencies and a. luch the use of 
pre-emphasi, wal nec •••• ry in order to booat the hIgh fraquancy portion of 
the aconatical lignal. The pre-..phaat, network rolled off thoae 
fr.queneie. b.low 10,000 Hz at 20 dB p.r decade. R.eordlng gat~ w~re 
adjUSted ao tbat the beat poaaible Itgnal-to-noiae ratio would b. 8ehieved 
while .Uowinl anough "hud roOll~ to coaply vith appUuble diltortion 
avoidance requir •• anta. 

ln t er-Ranll In~trumentation Group-B (IRIG-B) time code wla recorded on the 
cne th8nnel of e,ch 'Yltem. 

The typic.l •••• ut.ment 'ystem conal.ted of • Cen R,d P_42 pr.lmp .nd a 
Can Rad 1/2 inch .l.ctret .icrophone (ortant.d for &r.~lnl Incidence) 
.nunt.d on • ttlpod with the microphone four feet (1.2 •• cara) froa the 
Ironnd. Each mierophon. w.a eoverad with. 3 inch wlndaereen • • nd • 100 
foot (30 . 5 .eter) c.ble eonnected the pre .. p and th. "In.tic recording 
By.tam. Figur. 5.1-1 h 8 aeh .... atlc of the . i c r ophona and .agnetic 
recording ayate. 

Figure 5. 1_2 i. D achemati~ diagram of tha &1erophone loeationa for th_ 
flight operation arr.y. 

5.2 MAGNETIC RECORDING DATA REDUCTION AND CORRECTION 

The 8na101 ~Inetle tape recording' colleet~d duriol the nol.e aeasurement 
flilht te.t progr .. were analyzed .t tha Tranapott'tlon Syete.a Center 
(TSC) fac i lity in Caabridge, Maa.achu.ette. The tapa. were enterad into 
magnetic diac etor.ge after { I lterlnl .nd digitizing ullng the C~nRad 1921 
one-third oct.ve re.l-time analYEer. Recording systam f ... qUlncy response 
adjnstments were Ippliad •• ssuring overall linearity Dr the recording .nd 
radu~tion ey.tem. The 2~ one-third oet.ye sound pr •• sure Ilve18 (SPL.) 
for contlluou. one- h.l! eeeond Intagratlon pariods (epactral t~ history) 
maka up the "r.w data" baae for each event. Data reduction followed t he 
butc proeeduru defined tn the Refennu (1I). 



N
 

W
 

FI
G

U
R

E 
5

.1
-1

 

N
A

G
R

A
 T

ap
e 

R
e

co
rd

e
r 

A
co

u
st

ic
a

l 
M

e
a

su
re

m
e

n
t 

In
st

ru
m

e
n

ta
ti

o
n

 

M
ic

ro
p

h
o

n
e

 O
rl

e
n

le
d

 l
o

r 
G

ra
zi

ng
 I

n
ci

d
e

n
ce

 
_G

R
, 
y,

. e
le

ct
re

t 
m

ir
cr

o
p

h
o

n
e

 
G

R
, 

P
,4

2 
pr

ea
m

p 

/ 
1

0
0

' (
JO

.5
m

) 
C

ab
le

 t
o 

In
st

ru
m

e
n

ta
tio

n
 

V
e

h
lc

ie
 

4
'(

1
.2

m
) P

re
am

p 
P

ow
er

 
S

up
pl

y 

1
0

0
' (

3O
.5

m
) 

C
ab

le
 

fr
om

 P
re

a
m

p
 

IT
H

A
C

O
 

A
m

p
lif

ie
r 

T
Im

e 
C

od
e 

G
en

er
at

or
 

N
A

G
R

A
 I

V
 I

ns
tr

u
m

e
n

ta
tio

n
 

T
ap

e 
R

ec
o

rd
e

r 

C
H

 1
 

C
H

2
 

C
"
 



" • 

F
IG

U
R

E
 5

.1
-2

 

M
ic

ro
ph

on
e 

an
d 

A
co

u
st

ic
al

 M
ea

su
re

m
en

t 
In

st
ru

m
en

t 
D

ep
lo

ym
en

t 
F

lig
ht

 O
pe

ra
ti

on
s 

3
®

1
 -

T
ra

ck
 C

en
te

rli
ne

 
~
 

-+
 

lH
®

 

®
 

M
ea

su
re

m
en

t 
Si

te
 

I 
12

m
 M

ic
ro

ph
on

e 

.t
//

 
S

ur
fa

ce
 M

ic
ro

ph
on

e 

.
.
 

2·
C

ha
nn

el
 R

ec
O

I'd
er

 

4H
®

 
2

®
1

 

+
 19

88
 S

ou
nd

 L
ey

el
 M

et
er

 w
ilh

 
-

G
ra

ph
ic

 L
ev

el
 R

ec
or

de
f 



5.3 AKBIENT 1i0ISe 

The ambient noi.e i. con.idered to con,i,t of both the acoustical 
backaround noiae .nd Ch. el.etcieal nots. of the •••• urement ay,te.. For 
•• eh .v.nt, the .. bient notll Ilvil va. darlved fro. thl five to 
tlo-a,cond tt.1 averaged .ound IlvIl rlcorded iMmediately prior to the 
IVlot. The aibient nnt •• VI. ueld to eorrlct the .e •• ured raV .paetral 
d.ta by .ubtracting thl .. bient Ilvel frum the ... ",ured nnlel 1lvIl. on .n 
Inlrgy basia. Thts lubtrletion yislded the ambient corrected .ignal 
level. The follo .. ing Ixc,ptions an noud.: 

I. At one-third octave frequencie", of 630 Hz and bllov , if the 
~en",ured leVII .. a. vithln 3 dB of the ~blent level, the 
meaaured Ilvel VSI correceed by being set equal to the 
.. blen t . If the .e .. ured hvd .. ss Ie .. than the IIIIbhnt 
level, the •• eaured level vaa not correctad. 

2. At one-third oetava frequencIes above 630 Hz. if thl •• asured 
level .... vithin 3 dB Dr 1 •• , of the .. bient, the level va. 
identified a. ' .... ked". 

5.4 SPECTRAL SHAPING 

Tha rev .pectraI dat • • corrected for ambilnt nOia • • vere adjustad by 
.loping the apectrum ah.p. at -3 dB per Dna-third netave for tho,e b.ndl 
(abov, 1.25 kHz) .. here the signal to noias ratio .. a. lea. th~n 3 dB . i.t • • 
"mask,d" bands. This pro~.dur. "a. applied in cases involving no mOre 
than 9 "masked" one-third bandl. the .h'ping of the apectrum ove~ thh 
9-band fsnge .. as conducted to .,inimhe EPNL data 108a. Thh ,pectral 
Ih.ping ".thudology deviatea from Annex 16 (and PAR-36) procedures in that 
the extrapolation includel four more banda than normally allOWld. 

5.5 ANALYSIS SYSTEK rna: COl/START. SLOW RESPONSE 

The corrlcted rav spectrel data (contiguouB linear 1/2 .econd reeord. of 
data) vere p~oc"8aed uling • ,liding window or .. eighted running 
logarithMic .veraging prneedur. t o ach ieve aD effective p.lav~ dyna.ic 
relpooae ICJuivalent to the "slav raspon .. " cheucteriatlc of louod level 
metars a. required uDdlr the provt.iona of Annex 16 snd PAR 36. Tha 
fol laving relationship uling lour eonsacutive data recorda .. as u •• d: 

SLt _ 10 Log r 0.13" (10· ILi- 3) + 0.11 
+ 0.27 
+ 0.39 

"here L1 il the one-third octav. band IOUnd presaure Ilval for the ith 
one- hal! .econd record numb.r and SLI i, the SLOW detected one-third 
octave band sound prlSBur. level for the ith one-h. If .econd record 
OUGber. Theae coefficients diller slightly from tl~se propo.ed in U. S. 
Worktna Paper 6 (WP-6), frOM the April 1965 lCAD CALP Working Croup II 
... ting in Tokyo, Japan (Ref. (2) and in the Helicopter Moile Hes,uuOI."e 
Repearability Progr ... Coordi"atorl' Vorking Paper. '''Detector Responl .. " 



to be presented in Parie 1n April 1986. However, t he coe f ficienta ueed in 
thiB report snd those proposed in WP-6 yield e8Rentially identical 
resulta. 

5.6 BANDSHARING OF TONES 

All calculat iouB of PNLTm included testing for t he presence of band 
aharing and adjustment in accordance with the procedures defined in lCAO 
Annex 16, Appendix 2, Sec t ion q.3 . 2 and FAR-36 , Appendix B, Section 
36.2 . 3 . 3. 

5.7 TONE CORRECTIONS 

Tone correctinns were co~puted initiating the adju~tment procedure at 50 
Hz (Band 17), two banda prior to t he init iation point uaed for fixed wing 
airc r aft (80 Bz. Bsnd 19). The initiation of the tone correction 
procedure at • lower fre quency reflect . recognition o f the s t rong low 
frequency tonal con t en t of helicopter noiae. Thin procedure in in 
accordsnce with the requirements of I CAD Annex 16 , Appendix q, patagreph 
Q.3. Lower range tone correc t ions wer e aasigned using the reviaed F-value 
f ence of 1. 5 dB. 

5.B OTHER METRICS 

In addition to the EPNL IPNLT famlly of metr l es and the SEL/AL family, the 
Ove rall Sound Pressure Level (OASPL) and lo-dB down duration time" are 
pregented ag par t of the "As MM8ured" data SH in Appendix B. The 
A-Weighted Sound l.evel (AL) a nd tha OASPL vete computed uoing the 
acousticsl spectrum from 24 to 10,000 ~~, Bands 14 through 40. 

" 
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6.0 DATA ADJUS1l'!ENT PROCESS 

,. , OftTA ! CORRECTION: SPHERICAL SPREADING AND ATMOSPHERI C ABSORPTION 

Spherical apreading and atmospheric .b.orptlon were implemented in 
accordanca with the procedurea outlined in Anne~ 16, Appendix I, 
Section 9.~. The proce •• of correct i ng d.ta for apheric.l apr eadinl and 
.tmospheric .bsorption included: 

I. Adjusting the meuurcd ona-third octave SPLio of the PN1.b 
spettra to tha 8tsndard .eousticsl day, 77r-70% RH , conditions 
utilizing on aite 10 mater .etcorologlcal d.t •• 

2. Adjusting for the change in .tmo.pher it .b.orption •• soci.tad 
with the diffetance 1n elant range betveen tha actual Ind 
reference poaition of the helicopter It the time of PNLTa. 

The Delta 
PNLTII .nd 
EPm.. 

correction derived from the difference 
adjusted PNLt. i. arithmetically applied 

betveeD •• .e •• ured 
to tha 8S meaaurad 

Deltl 1 - PNLTa (aa mea.ured) - PNLTm (.djusted). 

6 . 2 DELTA 2 GORRECTIO~: DISTANCE- DURATION AND GROUNDSPEED-DURATION 

Pr ocedur •• outlined in Anna~ 16 , Appendix 4, Section 9.4.2 revised ( •• 
report.d 1n CAN/7 Report on Agenda It •• 3 , pages 3 through 46) were uled 
in implementing the dur.tion sdjustmenta. 

Delta Z - r - 7. 5 Log (CPAteit/CPAte!) 1 .;. { 10 Log (Vg tUt/Vg ref) I 

vhere the CPA fa the clo.ut point of .pproach and the Vi 18 ·t he ground 
sp.ed. In the absence ot ground apeed d.ta, the indic.ted airspeed vaa 
utilized. 

The Delta 2 cortection is applied arithm.tically to the a. measured EPNL. 

6.3 DELTA J CORRECTION: SOURCE NOISe 

The lource noiae correction 1. app11ed only in the ca.e of level flyover. 
Th i ' .djultment account. for chaog.s in lound level ••• ociated with 
deViation of the advancing blade M.ch oumber from the rererence v.luea. 
Devia t ions may be associ.ted v ith rotor RPM , ambient temperature , or 
ai repeed devi.tions from reference condition. 

A ,epar.te PNLTm v.r.u. Hach number function va. developed for the 
tent.rline and e.ch of tha tvO lideline microphone. for .ach h~licopter 
tested. tn each ca.e I regrel.ion line was fitted to the data let and tha 
alop. va. deterained. The follcwtog rel.tionship val uled to compute 
adjuntmtot value s in c •••• vhere a l i ne.r curve tit yielded the beat 
R-.qu.r •• 

Delta 3 - slope • (referenc. Mach , - te~t Kach I) 

The Delt. 1 correction I. Ipplied Irithmetieally to the as me.sur.d RPNL. 

27 
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10 thil r~port, both I~cood order and firat order curve fita verI 
genlr.ted for each PNLT~ Mach data g~t. Th. beat fit (I-aquare) curve waa 
uud in corr~ctinR data for each .,icrophone. It 111 not.d that in a"",e 
oth.r teat progr .. a another independent variable of Mach nu~ber Right 
yield the blat fit rel.tion,hip. 

(The computational detail. of thl .djustment proce •• are included ror .ach 
h,lieopter in re,plctlv~ app.ndiciea). 

Th. text of the propOlled .... Dd ... nt (Ottava, Oetober 1985) to lCAO Annex 
16, provide8 • rigorou8 8pecific.ton of hov to t.pl • .ent the exiaing 
aourel nniae cOrTlction raquirement. 

Ottawa Propol.d Amendaent - to leAO Annex 16, Appendix 4. 9.5 
Correction of Noine at Source 

If any combination of the folloving three factora , I) airapeed 
deviat i ona fro. referene., 2) rotor Ipeed deviations from r.tlrence. 
or )) temperature deviationa fro. r.f.rance, r.aultl in an .dvancing 
bl.de tip Mach number which deviae •• (ro. the reterence Mach value , 
then source noi •• adjultmlntl shall be deterGinad. Thi. adjultaent 
Ih.ll he d.t.~lned from m.nufacturel data approved by the 
certificatina authoritil •• 

Not. - Thi •• dJultment la b.aed upon a len.itivity curve of PNL~ 
veraus advancing bl.de tip Macb numblr, dlduced frca overfllaht 
carried out It different air'peed prOViding a range of advanCing 
blade tip Mach numberl "hich encOlllp.la the referlncl va lue. If 
unable to .ttlln the raterence value then an extrapol.t i on of the 
.enait lvity curve ta permitted if data cover at least a rania of 
0.0) Mach unite. The advancing blada tip Mach numblr sh.l l be 
co-put.d ua1n8 true airl peld , onboard outllide .ir teaper.t ur. (OAT), 
and rotor apeld. A .eplrate PNLTn VlraU. advanCing blade tip K.ch 
number function ahall be derived for each of the three cer t ification 
microphonl 10Cltion, c.ntarltDe, aideltne left , .nd Itdelinl right. 
Stdlline left and riabt ar. defined rllative to the direction of 
flight on a particul.r teat rUD. PNL~ .djultment. are to ba 
.pplied to each eicrophone uaing thl appropriate function. 

Thi. t. the procedure e.ployad In this doc~ent. Alao , consill t ent "1th 
. nother Otta". VG II rec~endation to ~end Annex 16, Ch. a.6.1.5, a 
r eferlnCI temperaturl of 15 dllrll. C ba. beln ulled to impl •• ent .ource 
noile adjustmenta. 

" 



1. 0 ANALYSIS OY DATA 

1.\ SUMMARY F.PNt. DATA PER ICAO PROCt:DlIRF. 

Tabla 7.1-\ provid~~ a synopsis of !PNL valu~9 obtain~d using lCAO nolsl 
certification procedurea and recomatnded r.f ine~enta Identified in Saction 
5. for the Rainbow Sariea telt h~licopt.rs. 

Table 1.1-1 alao liata the corr~sponding t~L valuel for helicoptlra 
includ.d in the lCAO CAlP Working Group 11 Rellcoptlr Nolll Data Base 
hereafter rehrr~d to aa lCAO Data Bale 2 . It is I.portant to obs.rv. 
that the "lCAO Data Base 2" its~lf 11 a compllation of data acquired under 
generally aimila r ust conditions. Th e "lCAO Data Bsn 2" ... aa [omulat.d 
fro. re.ponses to the ICAO CAN/7 (Kontreal 198J) Recommendation 1/4 ... hich 
r equastad data acquir.d usin8 the CANI1 version of correction and 
adjua~ent procedures. Table 7.1-1 alio contains data froa an ~8rlier 
lCAO co-pilat ion cada In 191B at a Working Group .eeting in Tokyo. Thi. 
data hs.a h hereafter referred t o as "lCAO Data Base I". 

7.2 RAtNBOW DATA: !PNL/LOG (MGTOW) Rr.r.RESSION 

Table 7.2-1 provides a linear regrasaion analya i a of the R. inbow Data aa a 
function of the 10garltbG of maxl.ua grO'1 takeoff weight (HGTOW). A 
.~rparata .nalYl ls haa baen parfor.ed for the three differant 
certif1clltlon operlltionl. In elch ~a6a tha correlation <:.O<Iff1cient (Rl 
Ind coefficient of determination (R ) hava bien provided for the 
relationehip. At tention Ie focu$~d on thl .10p~ B of the relationships and 
R-squ.re values ~hlch Indicate the extent of F.PNL dependency on Log HGTOW. 
It should be not~d that the regr~ •• ion !ndepend~nt variable noi • • i. Log 
~elght. expressed in pound •• not kilo-pounds S8 in the limit equstiona 
belOlol. 

Figura 7.2-1 Pfovld~s a .cstt~r plot or th. R.inbow takaoff dl t a along 
with the line of resre •• ion and alao tha ~e!ght d.p.ndent (i.e .• bet~een 
BOO and 80,000 kg) lCAO noiaa certificltlon Ii.it line for the takeoff 
operation. 

''''' NOISE CERTIFICATION LlKITS 

TAXEOFF: ,,"'- Li.1t - 86.61 • (9.91 • .... (MGTOW» 

LEVEL FLYOVER: ,,"'- Limit - 85.61 • (9 . 97 • .... (HGTOW» 

APPROACH: ,,"'- l.llOit - 87 .61 • (9.97 • to. (HGTOII) ) 

(~elght expre.sed in thous.nds of pOUndl) 

These equltions represlnt the I1Ditstlons ov~r the weisht dependent 
portion of the nol.a standard. 

Dst. pointe Ir~ identified by helicopter .odel In the llsend in Tabl. 
7.2-2. Figure. 7.2-2 and 7.2-3 provide liml l ar pInt. for the level 
flyover Ind appr oach operltiooe r~5pectively. 

" 
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4,100 ) , 62 '" .... , OS,'" 
3.'" ) .55 '" . ., '" .. 
'.«Xl ) , 82 92,'" '" '" 7.'" ) .87 '".", .. " .00 

16,2(1) ' .n ."., 93,., 96. 10 
>S.nl '.'" .. ,,'" 92.00 ... ., 
'.'" ) , " NA 'Xl"'" 93.00 ... "'" ' ,95 NA 103.t.O 107.40 
7.'" ) ,," .. ,"," 96.10 

25,212 .,,,, NA " .>! ., . ., 
9.'" ) . ., 91 .60 .,:" " ,'Xl 

'."" ) .10 ,",'" '" . ., 91.10 
2.728 ).,. NA 'Xl.>! ,"," 

'." ) , " NA ."ro NA 
42,812 ' , 63 .. 97.10 ., . ., 

ICJ() nITA B.<SE 2 (l'll5) 

5.733 3." 92.'" 91.8) 93.00 
4.(0) 3." as.'Xl as." 'Xl.'" 

IO,!DJ ' .02 91.70 " . ., 95.10 
2.551 3.41 85 . lO as." " .70 

'."" 3." ... ., 92." 'Xl.'" 
6,174 3.19 ... ., 92." 'Xl.," 
5.on ) .71 " .70 'Xl."" 'Xl." 

lZ3,4!D 5.," .. !()j.CO .. 
".'#J .. ., 100.00 97.00 lOO.a! 

22.'" .. " 95.'Xl 92." ".00 :'." 4.57 95.70 97.10 " .'Xl 
IO,W. '.00 91.00 91.lJ 93." 
,". 253 4.:31 59.," 96." " .'Xl 
12,002 '.C8 92." 93.70 97.00 

30 
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TABLE 7.2-1 

Rainbow Data: EPNl Levels/Log MGTOW Ragr8ulon 

*** TAlEOFF (leAD) .... 
RAINBOW Rf.PORT SERIES 

EPNL LEVELS I LOG HGTO'o' (LSS) 
hINEAR REGRF-SSION EQUATION --

y • SLOPE *X + 
7.31 

INTERCEP'l' 
'60.80 X=LOG MQTOW (LBS) • 

CORREL .. 
R SQ. .. 
STD . ERR .. 
TOT VAR .. 
SAMPLE .. 

0 . 8600 
0.7396 
1.8639 

11.1186 
7 

H[AN X .. 
S.D. X: .. 
MEAN Y .. 
S.D. Y .. 

*** LFO (ICAD) ••• 
RAINBOW REPORT SERIES 

3.91 
0 .3921 

89 . 37 
3.3345 

[PilL LEVELS I LOG MGTOW {LBS) 
LINEAR REGRESSION EQUATTON 

y • SLOPE *X • INTERCEPT 

• 5.87 66. 44 

CO,," • 0 . 8381 MEAN X .. 3. 91 
R SQ. • 0 . 7024 S,D. X .. 0.3921 

STU. ERR .. 1.6404 MEAN Y .. 89.3S 
TOT YAR .. 7.~344 S.D. Y • 2.7M9 
SAMPLE • 7 

.*. APPROACH (leAD) ••• 
RAlllBO\l REPORT SERIES 

EPNL LEVELS I LOG MGTOW (LBS) 
LINEAR RECRESSIO~ EQUATION 

y • 

• 

CORREL .. 
R SQ. .. 
STD. ERR .. 
TO'!' VAR .. 
SAMPLE .. 

--------
SLOPE·X + 
9.70 

0 . 9483 
0.8994 
1.3937 

]6.0856 
7 

MEAN X .. 
S.D. X .. 

"U" . S . D. Y .. 

INTERC£P'l' 
54.89 

3. 91 
0 . 3921 
92.78 

4 .0107 

I 



TABLE 7.2-2 

Legend: Rainbow Oeta Bu. 

GRAPII LEGEND 
RUNED\( SERIES 

'ON GRAPH HELICOPTER 

---------------------
I 500 DIE 
2 ASTAR 
3 TlnNSTAR 
4 222 tWINJET 
5 DAUPHIN 
6 5-764 
7 234/CII-470 

I 
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Table 7.2-3 contains a regresSion ana~yols (similar to Table 7. 2-1) for 
the ssme data except that the tandem rotor BV-2Jq haa been deleted from 
the data aet. This analysis haa been done in order to demonstrate the 
sensitivity of the computed regression slopes to the ahaence or preoence 
of a single anchoring datum. The legend for the adjusted data set is 
shown 1n Table 7.2-q . In each certification flight mode the slopes awing 
from sltghtly lesa thsn the leAO limit line 81op~B to slightly greater 
than the limit 11ne slopes. The deletion of any other alngle pOint ouch 
sa the Hughes 500 DIE would likely achieve a slope close to that of the 
leAO limit I1nes. 

Figures 7.2-4, 7.2-5, snd 7.2-6 provide scatter ploto with regreSSion 
ltnes and noise l~ita for the different flight ~odes for the Rainbow data 
base ~inus the BV-234. 

7. 3 IeAO DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION 

Table 7.3-1 ~ontains a regression analyais for the IeAO Data Baae 2. Ao 
in Tobleo 7.2-1 and 7.2-2 the regression relation ~h8ra~teristi~B are 
provided along vith goodnesa of fit information (R-aquare). It is 
intereoting to note the ~loseness of the lCAO Data Base slopes to those of 
the noise limit lioea. 

Figures 7.3-1 through 7.3-3 prOVide scatter plata vith regression lines 
and noise limits for the different flight modes for leAD Oats Bsse 2. The 
legend for pointe in the ICAO deta base ia contained in Table 7.3-2. 

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

Table 7.4-1 provides the regression analysia information for the merged 
data setB (Rainbow + ICAO Data Bsse 2). Table 7.4-2 identifies the index 
used for each belicopter in the merged data set plots which follow in 
Figures 7.4- 1 through 7.4-3. A cer t ain few helicopters appear in both 
date bases (e.g. the S-76) repreaenting rigoroua flight teat data from 
diff.rent test program5 . 

7.5 ICAO DATA BASE 1: EPNL/LOG (MGTOW) REGRESSION 

Table 7.5-1 provides regression analysie for a aet of data developed at 
th. December 1978 ICAO CA.~ Working Group B meeting in Tokyo (information 
tabulated in Ref~r~n~e 8). The data set ~ea identified at the Tokyo 
meeting as Working Paper 25 . I hsreafter refer to it ao lCAO Data Base 
1. Data are plotted with the r egresaion line and nofae level limits in 
Figures 7.5-1 through 7.5-3. Individual pointH are identified in Table 
7 . 5-2. 

7.6 MERGED DATA: EPNL/LOG (KGTOW) REGRESSION 

ICAO Data Base 1 , leAD Data Base 2 and Rainbow Data are grouped snd 
analyzed for the heat linear fit EPNL/Log MGTOW in Table 7.6~1. Data are 
plotted in Figurea 7.6-1 through 7.6-3 and are identified in Tsble 7.6-2 . 
As discussed above, certain helicopter models have been tested in mOre 

" 



TABLE 7.2-3 

Rarbow Data: EPNl law.rs/log MGTOW R.gr ... lon mlnua BV 23"/CH-"7D 

**. TAKEOFF (lCAO) .u 
RAINBOW SERIES MINUS BV 234/CH-470 

EPNL LEVELS / UX; HGTOW (LaS) 
LINEAR REGRESSION EQUATIO~ 

T • SLOPE .X • • 13 . 99 

CORREl. • 0 . 9362 "m X 

• SQ . • 0.8764 S. O. X 
STD . ERR • 1. 1883 "''I'' TOT VAR ., 9 . 1419 S. D. Y 

'W" • , 

... LfO (leAO) ••• 

I mRCEPT 
35 . 86 

• 3 . 78 
• 0 . 2024 
• 88 . 66 
• 3 . 0236 

RAINBOIo' SERIES MIlIUS BV 234/0I-47D 

EPNL LEVELS / UX; MGl'OW (LBS) 
LINEAR REGRESSION EQUATION 

y • SLOPE .X • INTERCEPT 
• II . 12 46.82 

CORREL • 0.8961 ""''' • 3.78 

• SQ. • 0.8030 S.D. X • 0.2024 
STD. ERR • 1.2457 ""'NT • 88. 78 
TOT VAK • 6 . 3007 S.D. Y· . 2. 5101 
SAMPLE • 6 

••• APPROACH (ICAO) ••• 
RAINBOIo' SERIES HlNUS BV 234/01-470 

EPIlL LEVELS / UX; MGT!JoI (LBS) 
LINEAR REGRESSION EQUATI ON 

y • SUIPE .X • INTERCEPT 
• 13 . 50 40 . 68 

CORRtI. • 0.9292 MEAN X • 3 . 78 

• SQ. • 0.8634 S. D. X • 0.2024 
STD . ERR ., 1.2151 

"'" Y • 91 .66 
TOT YAR ., 8.6489 S.D. Y • 2.9409 

'''"'''' • 6 

J7 

y"EPNl 

x;;: lOG MGTOW (LBS) 



I 

TABLE 7.2- 4 

Legend: RA Rainbo w Data Ba •• mInus BV 234'CH- 47D 

GRAPH LEGEND 
RAINBOW SERIES 
(MINUS 134/CH-q7D) 

'" CRAPH KELICOPTER 

---------------------
1 SOO DIE 
2 ASTAR 
3 TWINSTAR 
4 222 TWINJET 
!i DAUPHHf 
6 S-76A 

J8 
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TABLE 7.3- 1 

ICAO O.la Bpse 2: EPNL Levels/log MGTOW RegressIon 

.... TUto!'!' (ICAO) ..... 
lCAO DATA BASE 2 

EPNL LEVELS I I..OC MG1'OII (LBS) 
LINEAR REGRESSION EQUATlOII 

y • 

• 
SLOPE·X + 
9.81 

INTF.RCEPT 
52 . 23 

CORREL • 0.8227 
R SQ. • 0.6768 
STD.'" • 2. 4626 

"" '" • I7 . 2009 

"""" • 13 

••• LFD (ICAO) ••• 
rCAD DATA BASE 2 

MEAII X _ 
S.D. X-
HEM; r • 
S.D . Y • 

EPIIL LEVELS I LOG MC1'OW (LBS) 
LINEAR REGRESSION EQUATION 

3 .99 
0.3477 

91.34 
4 . 1474 

y • 
• 

SLOPE·X + 
10.)6 

INTERCEPT 
SO.SI 

CORREL • 0.9315 MEAN X _ 

R SQ. • 0.8677 S.D. X -
sm.ERR _ 1.9133 MEAN r _ 
TOT VAR _ 25.5437 S.D. r • 
SAliPI.E • " 
••• APPROACH (lCAO) ••• 
leAD DATA BASE 2 

EPNL LEVELS I I..OC MGTOW (LBS) 
LINEAR REGRESSION EQUATION 

'.00 
0.4458 

93.43 
5.0541 

y • SLOPE ·X • INTERCEPT 

• 10. 42 52 . 3~ 

00"" • 0 . 9OS!. HEAII X • 3. 99 
R SQ. 0 . 8201 S.D . X - 0 . 3477 
STD . ERR • ].7727 MEA~' Y • 93 . 88 
TOT VAR • 16.0]64 S . D. Y _ 4 . 0021 

S""''' • 13 

Y=EPNl 

X;;: lOG MGTOW (lBS) 
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TABLE 7.3 - 2 

L.gend: ICAD Dllta Baae 2 

GRAPH LEGEND 
leAD DATA BASE 2 

, " GRAPH HELICOPTER 

---------------------
I 
2 
J 
4 , 
• 7 
B , 
4 
B 
C 
D , 

sooe 
206L 
110010$ C 
.1.109 A 
Bt1l7 P2 
SUI? 
5-76 
212 H_l 
W30_\OO 
UH-60A 
S-61 H-J 
HI-8 
5-65 H-53 
HI-26 1 

r 
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TAaLE 7.4-1 

Rainbow and ICA-O Oa,a aasa :2: EPNL Lallal,/Log MGTOW Reg,eulon 

-- TAIEOIT (ICAD) .. t 
RAINlOI SERrES" ICAD DATA BASE 2 

EPNL LEVELS I ux: II;l"OW (LBS) 
I.lNEAR REGRESSION F..QUATI~ 

y - SLOPE -X + 
9. 03 

INTERCEPT 

CORREL .. 0 . 8210 MEAN X .. 
R SQ. .. 0.6740 S. D. X .. 
STO.ERR .. 2. 2951 MEAN 1' .. 
ror YoU: .. 15 . 3055 S .D. l' .. 
SAMPLE .. 20 

... I.fU (ICAO) ••• 

". 90 Xi< LOG MGTOW (LaS) 

3 . 96 
0 . 3556 

90. 65 
3. 9122 

RAIIIBCII SERIES" lCAO DATA BASE 2 

EPNL LEY£l.5 I 1..00 It;I"OW (LBS) 
LINEAR REGRESSION EQUATION 

--------
y - SLOPE'X + 

9 . 86 

CORREL ~ 0.8797 MEAN X .. 
R SQ. .. 0 .7740 S. D. X .. 
STD. ERR .. 2. 3261 MEAN Y .. 
rot YoU: .. 22. 7397 S . D. Y .. 
SAMPLE.. 21 

... APPROAOI (ICAO) ... 

I~ERCEPT 

52 . 53 

4 . 01 
0.4257 

92.07 
4. 7686 

RAI!fBOIi SERIES 8. rCAO DATA BASE 2 

EPIIL LEY£l.5 I LOG I-K:TOW (Las) 
LINEAR REGRESS!ON EQUATION 

COR'" -R SQ. -
srn.ERR .. 

--------_.---------
SLOPE'X + 
10.19 

0 . 9204 MEAN X .. 
0 .81072 S . D. X .. 
1..'>805 

"'" Y -

INTERCEPT 
53.1 9 

, .% 
0.3556 

93 . 50 
TOT YoU: .. 15. 4860 S.D. Y .. 3 . 9352 

'''''''' - 20 

'7 



TABLE 7.4-2 

Legend: Rainbow end ICAO O'le Baa. :2 

GRAPH LEGEND 
RAIH80Y & leAO DATA BASE 2 

1 
2 
J 

• S , 
7 , 
9 

• • C 
D 
E 
P 
G 
H 
I 
J 
[ 

L 

, ON 
CRAPH HELICOPTER 

S -76 
S-76A 
212 H-1 
WJO-IOO 
UK-60A 
5-61 H-3 
Hl-S 
5-65 H-53 
234/CH-470 
MI-26 I 

., 
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TABLE 7.15-1 

ICAO O.la Ba .. I: EPNL levell/ Log MGTOW Regression 

••• TAKEOfF (ICAO) ••• 
ICAO DATA BASE I 

EPIIL LEVELS / LOG MGTOW (LBS) 
LINEAR REG RESS JON EQUATION 
------------------------------------

y • SLOPE 
• 12 . 19 

CORREL • 0 . 9109 , SQ. • 0 . B297 
STD . ERR • I. H 4 ' 
TOT '" • 15 . 3IJ6 
SAMPLE • 8 

••• LrO (ICAO) ••• 
ICAO OATA BASE I 

., • INTERCEPT 
44 . 6B 

MEAN , • 3 . 89 
S.D . , • 0 . 29 25 
MEAN Y • 92. 13 
S . D. Y • 3 . 9133 

EPIIL LEVELS I LOG MGTOW (LBS) 
LTNEAR REGRESS I ON EQUAT I ON 
------------------------------------

y • SLOPE " • I NT ERCEPT 
• 10 . 31 

CORREl • 0 . 8801 MEAN , SQ. • 0 . 7745 S. O. 
STD. ERR • 2 . 9001 MEAII 
TOT '" • 34. 1931 S. O. 
SAMPLE • " 
••• APPROACH (ICAO) ••• 
l CAO DATA BASE I 

, • , • 
Y • 
Y • 

EPNL LEVELS I LOC MGTOW (LaS) 
LINEAR REGRESSION EQUATION 

51 . 00 

3 . 99 
0 .4 989 

92 . 12 
5 . 8475 

------------------------------------
y • SLOPE ., • 1 NTERCf.PT 

• 9 . 44 57 . 90 

CORREL • 0 . 9181 MEAN , • 4 . 03 , SQ. • 0 . 8428 S . 0 . , • 0 . 4513 
SlD.ERR • 1.9219 HEAN Y • 95 . 98 
TOT '" • 21 . 5436 5 • D. Y • 4 . 6415 
SAMPLE • " 

52 

Y: EPNL 

X!LOO MGTOW (LBS) 



TABLE 7.5-2 

Legend: ICAO Oala Base 1 

GRAPH LEGEND 
leAO DATA eASE 1 

,,, 
GRAPH HELICOPTER 

---------------------
I 
2 , 
4 , , 
7 , , 
• , 
C 
D , 
f 
G 

57 

H JODe 
BELL 47G 
SA 342 
AS 350 
SA 342 
BO IDS 
A 109 
SA 360 
SA 365 

" 2 we 13 
SA 330J 

'" SA 321F 
S 64 
11 1 6" 
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I 

TABLE 7.6-1 

Merged Data Sell: EPNL levers/Log MGTOW Regression 

••• TAlEOFF (lCAO) ••• 
RAINBOW , leAD OBI & leAD DB2 

EPNL LEVELS I LOG MGTOW (LBS) 
LINEAR REGRESSION EQUATION 

y • 
• 

SLOPE -X + 
9.40 

INTERCEPT 
54.03 

CORREL • 0.8073 MEA" • 3 . 94 
R SQ. • 0.6517 S. D. X • 0.3347 
STD. ERR .. 2.3447 MEAN Y • 
TOT VAIT • 15 . 2021 S. D. Y • 
SAMPLE • " 
••• LfO (ICAD) ••• 
RAINBOW . leAD OBI & leAD DD2 

EPNL LEVELS I LOG MGTOW (LaS) 
LINEAR REGRESSION EQUATION 

91.07 
3 .8990 

••• _M ______ ~ ______________ _ 

y • 

• 

CORREL • 
R SQ. • 
STD. ERIT .. 
TOT VAR • 
SAMPLE • 

SLOPE -x + 
10 .05 

0.8792 
"'" X 0 .7730 S . D. X 

2. 4773 MEAN Y 
26.2160 S. D. Y 

34 

tll'TERCEPT 
51.85 

• '.00 
• 0 .4477 
• 92 . 09 
• 5. 1202 

••• APPROACH (ICAD) ••• 
RAINBOW, lCAO OBI & lCAD DB2 

EPNL LEVELS I LOG M(rr(lW «(.BS) 
LINEAR REGRESSION EQUATION 
-------~------------ -

y • SLOPE ·X • It/TERCEPT 
• 10 . 02 54 . 51 

CORREL • O. 9()1o] """ x • 3.99 
R SQ. • 0 . 8113 S. D. X • 0 .3910 
STD.ERR .. 1.8820 KEAN Y .. 94 . 48 
TOT YAR • 18.7854 S.D. Y • 4.3342 
SAl1PLE • 33 

r 

V~ EPNL 

x ;'lOG MGTOW (lBS) 



TABLE 1.6-2 

Legend: Merged Oel& S&IS 

GRAPH LEGEND 
RA.lN80W, ICAO 08-1 & ICAO D8-2 

1 , 
3 • 5 , , 
B 
9 

• B 
C 
D , 
F , , 
I 
J , 
L , , 
o 
p 
Q , 
S 
T , , , 
X , 
Z 

AI 
AZ 

, " 
GRAPH HELICOPTER 

H 300C 
500C 
BELL 47G 
500 DIE 
SA 342 
206L 
AS 350 
SA 342 
ASTAR 
80 105 
T\I usn R 
80105 C 
A 109 
,1.109 A 
BII17 P2 
BUP 
SA 360 
SA 365 
Ml , 
222 TWINJET 
OAUPHIN 
\lG 13 
S-76 
5-76,1. 
212 H-l 
\130- 100 
SA 330J 
UH-60A 
5-61 H-3 
Ml B 
SA 32lF 
111-8 
S-65 H-53 

S " 234/clI - 47D 
HI 6,1. 
HI-26 1 

" 
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thaD ODa progr... Sinca each program 1a unique and a different helicopter 
(aerial number) 11 involved in each program (often at aa.eVhat diffarent 
vaighta or operational condition,) no d't. have beeo a~cluded in the 
mngad Ut. 

7.7 SUMMARY OF EPn/LOG (HCTOW) REGRESSION 

Table 7. 7-1 (A-C) aummariz,a the 11near r egraRs i on information daveloped 
1n the Sectione 7.2, 7.3, 7.~, and 7 . 5. The tBble ahove the coefficients 
of d'tarmination aod regr.aaion aquat i ona tor each acenario. Tabla 7.7- 1 
al,o provides a aecond order Curve fit to tha variabla Log (ItGTOW). In 
evary caae except ona ,the aacond order R-square valua i, markedly improved 
relative to the linaar R-Iquare valua . In the eaae of the lterged Rainbov 
and ICAO data satl the takeoff end level flyover R-aquare valua •• re 
markedly 1IIIproved vith marginal improvement on tbe approach operation. 
This inaight may provide guld.nce for Impiric.l EPNL pred iction efforta 
and future evaluation of no i a •• tandard limite . 

7.g SYNOPSIS OF LINEAl SOURCE NOISE ADJUSTMENT RELATIONSHIPS 

Thil .ection aummariz es the char acterietice of linear rlletionships 
dev.loped f or the Rainbov teat helicopters linking PNLTm and the advancing 
blada tip Mach number for aourc. noise adjustment. . The.e adjuetment, 
ware applied only to level flyovar dsca and were not .pplied t o takeoff 
and approach m •• aurementa. 

As lien in thl eppendices of this report, the best curve fit we. uled in 
implemlnting lource noise adjultments for tach microphonl, for each 
helicopter. tn ao .. Caa.a this vae a linear fit; in othara s aecond order 
fit wal bent. Par compar i aon purpose, , line8r curve fit has been used in 
thi' aection for all aeenarioa. 

l'NLTm vereua advancing Mach nu .. ber relationships have bun developad for 
helicopter left-lide, right-,ida and tenter line .. ea.urement locstlons. 
Tabl. 1.8-1 ahovs the slop. end R-squar. value by helicopter and 
microphone location. The averaRed slopel and R-aquare v.luee are ahown 
along vtth Itandaed deviation . To the right aid. of the table il the 
three aicrophona average alop. and the three .ierophona average R-aquere, 
along vith the Mach numbar ranga spann ed by the dstl. 

Among the int.relting festurea of th18 table one aaea a do-in ant 
lenaitlvlty indicat.d by the larger regr"aion slopea, on t he right aide 
of tha helicopter ev.n in the caae of the counter clockwi •• Aaro.pattate 
modela. Anotber Int.resting feature ia the very steep right aide Ilope 
for the Bell 222. Atlo of note 1, the BV_234 aaymmetry in slopea in a 
.ieuatlon vhere each Gide of thl helicopter has an edvlnclng blada tip. 
It la very likely th8t the tell rotor acoustical contribution to the PNLT .. 
la a factor wbich, if quantified, vould explain aom. of the aln&la rotor 
helicopter reSultl . 

Table 1.8-2 incorpor8ta. the Hughes 500 D/E 1n the data base. 
500 DIE va. dalatad from Tabla 7.8-1 becaule of the anomalous 

Tha Hughu 
resulta aeen 



TABLE 7.7-1A 

Summary 01 let Ind 2nd Order Curve Fits: EPNLllog MGTOW 

nillSOO>S ,~ RJCrnl< ,., 
"""'" 

"""'" 0.7YJ6 0."'" 
SOO>S Y • (7.31 .. ~) + 00.00 y .. -93.81 + (83.32" X) + (-9.:5" X"2) 

"'""" ,- 0."'" 0.= 
BV Z34~1D Y • (13.99 .. X) + 35.86 Y _ -104.86 + (89.25 .. X) + (-10.04 .. 1"2) 

roo Q.fJEI O.on; 
nl.TA IWiE 1 Y. (12.19" X) + 44.68 Y. 211.72 + (-72.35" X) + (10.64. X"2) 

roo 0.67fB 0.= 
D\TA IWiE 2 Y .a (9.61 • X) + 52.23 y .. 21.23 + (25.3')" Xl + (-1.9<\ • 1"2) 

"""'" . 0.67t.O 0.8572 
roo Y.a (9.00 .. X) + 54.<;0 Y.a -49.59 + (61.10" X) + (-6.43" X"2) 

Dl.TA &SE 2 

1<AIlm<, 0.6517 0.8'<6 
roo """'" I Y .. (9 .0-. .. Xl + 54.00 y • ..J.3.?2 + (SII.13 • Xl + (-('i.07 .. X"2) 
IOO ""'" , 

6J 



TABLE 7.7- 18 

Summary o f 1 al and 2nd Order Curve Fil a: EPNL/ l og ",GroW 

LDEN! ~ :b>d CI/!E/ 2r>:t 0l00I 
R'2 fUCITC!l R"2 rucrJOi 

O.7Ct1A O.8Sll 
Y .. {5.87'" Xl t 66.44 Y .. -63.25 + (69.62 '" Xl + (-7.76'" 1"2) 

RAIMnI VJ(lJT O.8Dl 0.8228 
",.. "'''' 1D ,. ( n .l2· Xl + 106.82 Y - -m.m + ( 191.05 X + -24.00 . ) ( X2 . . ) 

TOO O.n4S 0.9116 
DlTA &a;: I 1 .. (10. 31 .. Xl + 51.00 y .. 29.56 -+ (:lI.9S" Xl t (-I.))'" X'2) 

100 O.86n 0.9225 
DlTA &SE 2 Y .. (10.56 • Xl + ~.Sl Y .. 68.n + 0 .82 ... Xl t (l.f)'. ... 1"2) 

"""" , C.nl{) O.~9 
TOO Y .. (9.1ll ... Xl + 52.53 y .. 56.49 + (1.95'" Xl + (o.n· I'2l 

nITA RISE 2 

RAThIDI. 0.m:I O.~l 
TOO ><lISE 1 Y .. (10.05 ... X) + 51.85 Y .. 45.07 + (13.17" X) + (...{),l.{)" >::"2) 
IOO D-lW)£ 2 

I 1 

I 1 

" 



TABLE 7.7-1C 

Summary 01 lsi Rnd 2nd Order Curve Fils; EPNlILog MGTOW 

== ' ·2 fUCTIrn R"2 fUCTIrn 

RAll<l<W 0._ 0.933' 
SI1illS Y .. (9 .70" X) + 54.00 y .. -45.54 + (9.l.Q7" X) + (-6.01 " X' 2) 

RAll<l<W WOlf 0._ 0.9.)55 
IlV 234/0l-47D Y _ (i3 . 'il " X) + lll.6S y .. - 3'32.:0 + (m.s; .. Xl + (-3J. 19" X'2l 

JOO 0.S;28 O.<lJJ7 
I».TA AASE 1 Y ~ (9.44 " Xl + 57.'1l y .. 101 . 25 + (-!l .W" X) + (2 .52 " X' 2l 

JOO 0.83)1 0._ 
I».TA B\SE 2 Y .. (10.42 .. Xl + 52.34 y .. 29.81 + (21.74 " X) + (-1.41" X'2l 

RAll<l<W , 0.8471 0.= 
100 Y = (10.19 " X) + 53. 19 y .. -6.45 + (J9. '1l " X) + (- 3.67" X' 2) 

Dl.TA IW3E 2 

RAll<l<W. 0.8173 0._ 
100 D-&SE 1 Y .. (lO,c:rz .. Xl t 54.51 Y .. 61.44 t (6.62 .. Xl + (0.41 .. X' 2) 
roo D-BASE 2 

" 



~ nil.[ RJI All. RIJNIDI II'LIlIFIt1< !MAR .\lIPIoS 
(Em'!' IWfS !OJ IV£) 

Aow. 00f., II Kor.a 

TABLE 7.'- 1 

=""'~ -"'" IUaIl'SImJl£ 

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

.., ... .., 
"""= "'" "-" 0.761 • . n '.n> ••• .." 
~""'~ ~" c,~ M C"' •. ~ "'" ~.- 51 .63 "'"' ~. " .. •. ~ "'" IEL 2Zl'MXJEl •. n ""' 35.16 , ... 110.9) """ -- '.n .m ~.M , ... ••• "'" ~I 5-761 .. ~ """ "D "'" w." ••• 

"''''' ••• '''' 47. 18 .'"' ". .W 

". ~. ".M "" »-M "'" 22.17 "" 
Hil LE 7 .'-2 

Em. 2Zl1lllN JEl • . n -- '.n no .. ~ 
"''''' n" ,.., ",u "" 

SID. !!Y. , .• 26.4\ 0.19 n.~ "" 

3 !IlC AI'D>..Q: IDI. IWlt 11.'0: ... .., 
'" ~ 

47.(1} .~ .= ~" .. ~ c'" ",s """ 61.83 .m ."" '''''' "." '.m """ "",n 
UQ; "'" "- """ ~n "~, "0' ""'" 

3 MIC A'IWIZ IDI. lWlI 1I.>a: ... .., 
'" '" 

47.fR "~ .= ~n ... "'" ,.",. """' 61.83 .m 0."" 0 ... ..., "m ,."" "on 

"" "'" ,,~ """ ••• 0.418 ,."" ,.-
•. n """ 0.7'516 , . .., 



at the c.nt~rlin~ IO~ltion. The re.ult It ~enterlln~ WII stlt18tlcally 
insignificant with an R-.quare o f 0.163. (In th~ sourc~ adjustllMnt I null 
function was uled to Idjult the 500 DIE centerline data.) Thia vary poor 
correlation i, io aharp cootralt to .alt other reault. Ihowing R-aqulre 
vllula 1n the 0.6 to 0 .8 rlnge. 

The average and atatiatical variation in alope heve been idlntifild In 
order to e.lmine conl t eteney and explorl the suitability of a generalized 
corrlction relatioonhip. A. one can l ei, whfla individual helicoptere 
diaplay very unique chlrlcteriltitB. I generalized alopl can be idantified 
with I value heween ]5 and 75. 
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APPENDICES A-G 

, . Hughes SOO DIE, AI-A3 

•• Aeroopatiah " )~OD (AStor) , ~1-B3 

C. Aerospntiale " 355F (TwlnStar) , CI-C3 

,. Aeroopath.1e SA 365N (Dauphin) , 01-03 

"- Bd1 222 Twin Jet, EI-E3 

,. Boeing Vertol 234/cH-47D, Fl-F3 

,. Sikorsky S-76A , CJ-CJ 

App~ndiee6 A-G eontain the data and reIn ted analynea for the Rainbow 
Series helieopters . 

Section one (e . g. AI) of each appendix (A-C) contains the fully eorreeted 
magnetie reeording data. The following two pages include an axplanation 
on how t o read section one and the definitions to be uaed for section One. 

Section two (e.g. 11.2) of eaeh appendix (A-G) eontains the 8oure~ noise 
correction background data . Provided are the test background reference 
advanciog blade tip Mach nu~ber, the PNLTm and oltitude adjusted P~~Tm 
veluen, end the beat fit function nnalya16 with linear and second order 
functions. Included are graphs showing adVancing blade tip Mach number vo 
PNLTm for left. eenter, and righ t oide ~lcrophone locations. 

Section t hree (e.g. AJ) of each append~ (A-G) containa the EPNL Summary 
Tables provid i ng location averages (left. center. and right). three 
microphon~ averages, and overall summary of all valid three microphone 
overages. 



Correction Data u~lnll "St.plHicd Procedure" are presente<!: 

The key to the tsbl. nu.bertnll .yste~ 1s a6 follows: 

Tabl" No. 1_ 1. , 

Appendix No.------------_ 

H"licoptar No. & M1crophon" Locat10n--

PSlle No. o f Gr ollp-----------_________________ _ 

Tab1" No. J.1-X_B 
J.2-X.X 
J.3- X-X 
J.4- X-X 
J.5-X_X 
J . 6-X-X 
J.7-X-X 

Microphone No. 

Aerosp"tiala 
Aaroap"ttale 
Aerosp.ttala 
Stkorsky 
hll 
IIlIlIhn 
80einll Vartol 

SA 365N (Dauphin) 
SA 355F (TwinS tar) 
SA 350D (ASt.r) 
S-76 (Spirit) 
m 
500D/E 
CD_470D (Chinook) 

, , , 
".ntarline-center 
"ideli"e 150m aouth 
sideline 150m notth 



DEFINITIONS 

A brief aynopaie of "Correction Data" column heading i8 presented. 

EPNL 

a I (P ) 

a l ( A) 

Acouatic Angle 

c" 

CPAR 

'" 
GRND SPD 

REF SPD 

EVlmt number 

Effective Per ceived No~ae Level 

Sound Expoeure Level . the total sound energy messured 
wi t hin the period determined by the lOdE down duration 
of the A- Weighted time hilltory. Reference dura t ion. 
I-second. 

Tone Corrected Pe rceive d Noille Level (maximum) 

A-weighted Sound Level (max i mum) 

Spherical s preading a nd atmospheric absorption 
adjuetment t o PNLTm per Annex 16 , Chspter 2, Appendix I. 
Sect i on 9.4 using 10 meter temperature and relative 
humidity da ta. Tref- ll F, RHr e f - 70%. 

Spherical spreading a nd atmospheric sboorption 
adj ustment t o Atm. 

Duration ad j ustment-
-7.5 Log (CPA/CPAR) + 10.0 Log GRND SPD/REF SPD 

Advsncing blsde tip Mach oumber sdjustment 

The angl e be~een the aircraft flight path and the noise 
p~th at t ime of PNLTm 

Distance aircraf t to receiver at closest poin t of 
approach 

Sl an t Range- dls t s nce aircraft t o r e ceiver at time of 
,~~ 

Reference closest poiot of approach 

Reference ala nt range 

Ai r craft ground speed 

Re ftren~e &ir~raf t speed 





APPENDIX A (Al-Al) 

RUGHES 500 DI E 

I 



I 
TABLE Al-l 

TIlE'tE HIl. 1.6-1.1 

\l\Q(S SOOIl lI£I.!tof'lElI GOlfls[ 
21 ~u. 

CORRECTION DATA' 

sm, , CE~IEF:l1N!: - CEHm JJIfE 22,1~1 

ACOJSTIC TRA(](1M\i DAT~ (11th,,) 
CORRECTED roRftEClI!IIS (~B) "'" (ACTllt<U (~HU'EIIC£) St'E£DI.I .. tl ----------- ---~-~-~- --------------- -----------

" '''' '" "''' •• I\!(P) {\!(AI '" '" ,.." •• • ... ~ 000 "' 
6 DEGRH o\PPII~ -- TAAIJE1 I/IS 62 ~TS. mHU 

" " .. 87.9 ~., n .• -2.2!; -2.11 1.17 115.7 9U l~.O 1\'1.1 132.4 31.'1 27.7 

" 87 •• 8~ . 1 89.2 71.1 -, .24 -2. 12 0.6'1 n.' 94.6 '1&.0 119.1 121.1 27.1 21.7 
n 9C.5 SS.& '11.'1 ~ .. -2.8\ -2.&5 1.14 1l2.? '10.0 !22.S m.l 1&1.5 33.4 27.7 .. "., U., 9U n.' -2 .42 -2.;\(1 1.9& ~., " .. ne I! '1.J 119.4 ~ .. 27.1 

" "., 84.7 89.4 n .• -, .1 6 -2.03 .. " " .. 95.~ 96.8 119.J 120.9 n .• 27.7 

" w .• " .. 9U " .. -• • 0'1 -2.92 \.6~ 112.7 " .. 9, .9 11'1 . l 127 .J lL9 27.1 

m'o-, U., " .. " .. n .• -2 .\9 -2.:l6 ... JGS.O 92 .4 IOL2 111.3 UO.9 11.5 27 .7 ... .., , .. ... 0.17 .. " .. ~ IU ••• 11.1 ••• 16.1 ... .., 
'101 Cl ,., ... ••• .., O.ll .. ~ 0 .41 15,] '-' ••• ••• 11.4 , .. ••• 
lAIlE{ff -- TAIlG£! lAS 62 KIS. (100) 

'" "., "., "., 71.2 - \.46 - 4.U .. " Sl. ~ 108.4 1il9.b 17~.l In.2 28.3 ll.Y ". SU ••• 8U 71.4 -4 .2? -UI Ln 0.' IIU 126.l 170.l 19:i.~ ~ .. JU 
". " .. " .. 82.3 70.S -l.~ -l.ll .. ~ 10LY 119.0 121.6 110.3 m.l " .. l!.9 

'" 8l.~ aL8 8 •. 4 n .• -•. 79 -1.45 LOI 101.3 U6 .9 m.l 170 . 3 m.7 " .. 31.9 

'" Bl.2 aL4 B4 .0 n .• -J.:13 -l.1I 1.0. 74.4 121.6 126.J lro.J 176.9 lL4 31.9 

'" "., 6!.6 83.4 11.5 -J.~ - l.2? I.n n .• IIU 121.4 17Q.J Ill.B JU JI.9 

"J. ••• BLO 0.' 71.5 -J.9:.l -J.~ ... Sl .1 ll~. 9 120.8 \70.! 117.6 " .. JL9 • • ••• .. , ••• ••• 0.4S 0.42 .. " 1~.O ••• .. , ••• .., ... ••• 
?OJ: CI 0.' ••• u ••• 0. l7 .. " .. ~ 13.2 ••• ~. I • •• ... , .. ••• 
TIW:(f"F -- STI'IH':l~RO (SEE TEXT) 

'" 0.' 80.7 BU n .• -5 .26 -4.1'2 \.9. n .• n .• IOL4 11O.l !T.l.5 33.4 31.9 

'" B3.4 au 84.3 n.' -4 .19 -3.1'2 !.47 " .. 1I0.B HLl nO.l 17Ll 32 .4 3L9 
'M " .. S!.! Bl.2 11.7 'J.St. -l.l~ Ll9 56,8 lIB •• 141.! 170.3 203.5 JU 31.9 

'" 84.1 82.2 8U n .• -3.53 -L\O !.l2 " .. !lS.S lI8.6 170.1 170.1 lU 11.9 
m 8l.0 aL 4 •. , "., -J.62 -l.44 LlO "., m.9 116.9 m.l lro.J lH lL9 

A;j' " .. BU Bl.B 71.Y -u. -•• 79 L45 ••• 112.6 m .9 170 .l 171.1 l2.' lLY 

• • ••• M ,., ••• 0.74 .. " ... 15.5 .. , 14.7 ••• 14.4 ••• ••• ?Ol CI ••• ••• ... ••• 0.70 '.0 .. ~ 14.8 '-' 14.0 ••• I J.8 ••• • •• 
• - G.to Corrtthd lI!.ihlj 'Sil\llifi!o Proc!dll'! ' 



/ 
TABLE Al-6 

T/ietE 1IIl. 1.6-2.1 

IlKHS 500D HELlctf'I[~ oomsc 
aJRRECTtDH MIA' 

21 ~!B6 

sm, , SIDELINE .. ISO ft. sanK DE 2<,]'163 

/IiCOO'lm \AA(.l;lt1!; !l<\T~ (lletoni 
""'O~ !:W(ECTlONS ( jB) ""-' IlICTlIM.) lREFUUCE) S!"EEfI(., .. cl _._._. _ ._--------_.- ---_._-----_ .. _- '_._------

" "" " "'U. •• I\J(PI A)(AI A> A> (Dt;) ~. • •• .. ,.,. 
"' 

6 QEGRH AI'I'ItOACI! -- TARGET IllS 72 ~'S . 

• •. , 85.1 • •• n.' -1,001. <." .. ~ 1!2.2 m.! !9b.; 191.7 201.0 37.0 33.7 • 81.1 ~., •. , 7605 -0.94 -0,9, 0.41 100.2 174.1 176.~ m.l 194.8 " .. 1l.1 
~ ~.l U.I '.1 ••• -0.14 -<1.69 ". 101.4 m.l 1M.? 191.7 I~.~ 42.7 33.7 ... 8~.6 au 86.8 74 .4 -1.10 -1. 03 0.3\ 122.7 m.2 204.7 m.l 727.9 33.4 33.7 

'" 81.l ••• ~.I 16.2 <.~ -0.76 0.62 m .e 176.4 \80.3 m.1 1r.i .B "., 33.7 

~ ·Dv 87.0 ~., ••• 76.~ -MJ -0.87 0.61 107.7 174 .5 l as.S 191.7 204 .1 " .. Jl.7 
••• ,., , .. , .. 0.\6 0.14 .." ' .1 '-' \l.t ••• 14.2 l.' • •• 90% Cl ••• '-' , .. , .. 0. 15 0.14 .." '.l '-' 10.6 ••• Il.S l.' ••• 

o DEGREE APf'IIDIICH -- TIII!IltT lAS 52 ~TS. 

'" U.I .. , 87.2 74.9 < .• < .• ••• ••• 115 •• m.s 191.7 194.0 27.3 2:1.2 
"0 87.1 ••• •. , ~ .. -1.01 <.~ ••• 113.4 172.8 188.2 191.7 "' .. 26.2 23.2 

"" •. , 81,\ ••• ".l -'J,B7 < .• 1.74 110.6 175,1 IS] . I 191.] 204.7 12.4 21.2 

"" •. , ~., ~ . I n.' -<1.81 < .n .. " lo:i.1 175.B 182 .2 191.] 11'8.7 23.7 23.2 

"" ~ .. ••• eM " .. -1.:.1 -\ . ~] 1.4~ 97.5 163.6 16S.0 191.7 19J.J 2B . B 2:1.2 

m'rN "., ~ .. U .' 7~ . 8 - 1.02 -<1.96 .. " lo:i.1 172.6 18/) .1 191.7 11"1.7 27.7 23.3 ... LO Ll ". ••• ••• Q.~-\' I.' ,., • •• ••• .. , 1.1 • •• ?Ot CI ,. , .. , .., Ll ••• ••• 0.51 ••• '-' • •• ••• ••• '-' • •• 
? 0(Gl!{£ AI'I'ROOlI -- TARGET lAS 62 m. 
m 81.2 • •• B7.1 "., 0.01 -<I.Ol "0 122.0 181.1 m.1 191.2 m.' 35.0 '27.7 
no •. 1 ~., eu 74.7 -<1.61 -1).61 1.07 ~ .. 176.7 m.1 191.2 \91.6 33.4 21.7 
m •. , ~. , U.I 74.9 -<I./'I < .• 1. ~0 •. , m.s 17'1.5 In.2 194.4 36.0 27.7 
no S7 .2 ~.I au " .. -1).51 -1).46 .. " 100.4 17'1.5 182.5 191 .2 194.4 32.4 21.7 

tl'rN •. , ••• U •• "., -I) .n -C.42 I.l! 97.0 180 .0 189.9 m.2 20U 34.2 27.7 
••• .. , ••• ••• ... 0.27 •. n 18.8 , .. • •• • •• IU ,., • •• WI CI ••• '.l ••• ••• ••• 0.l2 .. ~ n.' , .. 24.2 ••• 18.8 " . • •• 

12 D£GR£E Ii'PROACII - TARGEI lAS 62 XIS . 

m ••• B4.0 ~.I "., -<1 .46 -0.49 0. 69 n.' 178.1 Ira. 4 1'i'O.5 1?O.7 ••• 27.7 ,. • •• ~ .. 86.6 74.8 -C.41 -C.43 O.BI 96.0 17'1 .2 IBO.2 1'i'O.~ 19\.5 ll.9 27.7 

'" •. , •. , B7.2 74.9 -C .S2 -0.52 0.70 107.B 177.1 1801.0 190.5 100.' ••• 27.7 
'M ••• ••• B8.4 n.4 < .• -<1 .59 0.51 126.9 175.8 21U IW.~ 2lB.3 '.l 27.7 
U1 87.\ ••• U.' n .1 -0 .51 -0.4B 0.62 1!1.9 177.9 \91.1 1?O.5 m.' ;\0.4 21.7 

~·CN 17.0 •. , 8&.8 74 .9 < .• -C .SO 0.07 107 .1 177.6 191.3 II'!l . 5 "'., •. 1 21.7 ... ... ... 1.5 0.07 ••• 0.11 13.6 Ll 16.9 ••• I9.S •• • ••• ?Ol CI ,. , .. , " . '-' 0.01 ••• O.1l !l.O .., 16.1 ••• 1B.6 ••• ••• 
.- lliIh tor,..:\oo U~ir"l · Si.~1ir,tO f'r""n ... e ' 



I 
TABLE Ai·1 

tMIU MO. 1. ... 5.1 

IIIIKS 5000 I£I.ltlFlEll OOTITSC 
V"" CXWI{CTlOil DAIA' 

~11E , , SIOE\.IIlE • 1 ~ ~. II[II~ .IIIE 22, 1983 

M::OO'l1!C tUCX11IG DIII~ I,,"tt') 
CORRECTED CWo:ECTlOHS U~) ... , HlCnllll.l lREFEItEIICt) SPEED1./lt< ) 

------------~-----~ ... ~----------------,. "" "' "'-,. •• I\l( f l I\!(A) A2 m IDI11 '" ~ o. .. ... "' 
~ otGl!EE ~ -- lAAGEt lAS 6~ KIS. lIC1I01 

" •. , 83.7 87 .0 14.1 -0.74 -0.&8 0.114 101.6 11fi.1 lau 191.7 201.1 31.9 27.7 

" n .• 81.0 •. , J\'I -0 .71 -0.67 0.16 10'9.8 \78.7 18'1.9 19!.1 2el.7 21 .1 27.1 
n ~ .. ••• ••• n.' < .• -(1.81 .. ~ m.1 116.1 217 .• 191.7 "' .. 13.4 27.7 

" "., ••• "., 1!.7 <.n -0.'9 ,.~ 11~. 2 m.l 1'6.4 19L1 21\ .1 ~ .. 21.1 

" ~ .. M.' •. , n.' <." -0.61 .. " 101.9 17'1.2 183.8 191.1 196.6 ••• 21.7 

" "., 0.' ••• n.' <.~ < .• •• U 10&. ! 174.5 181.6 191.7 I".~ 11.9 27.1 

m·o-. ••• •. 2 0.' n.' <.n <.n ••• 111.1 In.S 116.1 191.1 211.8 11.5 n.' ,. , , .. , .. .. , 0.16 .. ~ 0.45 IU ... 21.0 • •• 11.4 ,., ••• 901 Cl ••• ••• ••• ••• .. " .. " '.P ••• ... 11.2 • •• \9.3 , .. ••• 
TM[lff -- IMfiEI 111$ 62 KI$ . mAIn 

u. " .. 81.5 n.' n., -1.87 -us .. " 61.5 lBII.l 101.' m.' 245.1 •. , 11.9 
U. ••• 11.' ••• 71 .1 -1.78 -I.n '.0 "., 187.4 211.8 m,o 11M " .. l!.' 

'" •. , •. , U., 11.9 -1.52 -\ .44 ••• 16.1 194.9 "' .. 127.0 m.B " .. ~I. ? 
,~ 14.1 ••• 84.7 n., - 1.~2 -LSI '.0 " .. I9J.6 193.6 227 .0 m .o 30.4 JI.? 

'" ••• ••• 0.' 7l.4 -I.U .1.:14 0.40 78.1 1'6.6 "' .. 22M 2!\.9 lL4 :!I .' 
'" au 8U 8l.1 7t."l -1.5) · \.48 .. " 121.! 194.9 211 . 2 m.o 271.6 11.9 ll.9 

~·Ov 
•. , 82.2 83.6 n.' -1.62 -1.54 0.11 " .. tn.9 217. 4 227.0 r.5.9 !O.! 31.' 

••• ••• LI ••• 0.17 0.1 6 0.11 26 .2 '-' " .. ••• J7.? '-' .. , 
901 CI ' .J ••• • •• • •• 0.1 ~ 0.11 0. 11 21.5 2 •• R7 ••• 31.0 .. . ••• 
IMElfF -- Sl~ (SEE tEln 

'" •. , •. , •• J n.' -2.0J -I. !'5 .. ~ " .. 113.1 18'-2 227.0 2l-1.1 1l.4 31.9 

'" 1l.1 ~ .. "., n.' -\.61 -\.61 ..~ 111.0 189.a 2OJ.! 227.0 241.1 12.4 11.' 
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01 0.' n .• N.' n.D -O.OJ <.~ -0.14 ••• ".1 147.9 148.7 150.0 1:.0.9 U., ~ .. .. , •. , "., " .. n.' <." <.P .. ~ ••• 117.2 \ 42.9 160.8 150.0 168.7 "., ~ .. 
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!JOG Fl. FUW(I; - 11lP.G£1 I~S 97 ~lS. 
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~'rN ... , ••• N.' n.' -l.r.; -1.11 '.M ••• IOU IlM 141.1 150.0 162.' 45.7 c .• 
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T¥EtIl -- !1III(,[1 lAS U KTS. UCIIOI 
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~.o. " .. 8J.4 " .. 16.0 -0 .14 -(1.16 .. " 1.1\ LIl6.1 "' .. "' .. m.l 221.5 ••• 55.' 

••• ••• ••• • •• ••• .. " ..n 0.50 n.t ••• 15.4 ••• 11.1 l.' • •• till tI ••• ••• ••• • •• ••• ••• 0.24 .." 10.2 ••• II.J ••• . ., , .. • •• 
500 n. nTfll.O .- TM!G£l IllS HI KTS. 

M. " .. 81.6 M.' 76.0 0.\2 '.M ••• LM ft .• 211.6 21l.7 211.1 214.2 " .. 49.6 M. 14.1 ••• " .. n.' ••• Q.21 0.01 2.J2 10o.s 214.' 21U 212.1 216.0 ~ .. 49.6 . , " .. ~., U .• 74.2 <." -0.10 o.n \.16 IIU 1C].6 221.1 212.1 m .• ~1.4 4'.' ... au ••• "., 14.6 .. " 0.17 -0.14 V6 91.) 21U m.l 212.1 211.4 48.4 4'.' ... 8M "., " .. 7U 0.01 0.01 0.0] L. ll? .J 210.1 241.0 212.1 m.J 49.4 49.6 

tl'OoI 14.8 au "., 74.~ c.n ••• 0.11 ... IOJ.4 211.1 m .' 212.1 m .• " .. 49.6 
••• ••• ••• ••• O.I~ 0.12 .. " 0.'7 12.4 l.' J 1.2 ••• 1l.0 .., 

••• '101 Cl ••• ••• ••• ••• C .14 0.12 0.19 Q.64 U .S l.1 \0.7 ••• tH l .• ••• 
SOlI fl. fltwER -- TWJ IllS t7 KTS. 

'" M.' ••• ~ .. n .• .. ~ .. " 0.01 , .• ff.' 2\0.3 213.2 212 .1 215.0 43.2 43.4 
O. 14.1 O.l ~ .. n .• 0.21 0.17 0.\6 1.01 9).6 'l!l.' 214.0 212.1 212.5 4~.1 43.4 

"' M.' ••• ~ .. n .• O. !l 0.07 0.15 2.15 n .• ll! .4 m.' 212.1 213.' 44.1 41.4 
0' 14.1 81 .8 " .. 7U -1.18 -!.n 1.\6 0.10 m.o m.o 218.0 212.1 m.l 49.4 41.4 

Aoa' SU n.' U .• n.' <." -0.17 0.17 1.~7 105.6 103.1 219.6 212 .1 231.7 45.7 43.4 
S G<I 0. 4 ••• ••• .. , 0.'6 '.ff O.SJ 0.B2 11.8 17.5 12.3 ••• 35.7 , .. , .. 
!'OJ CI ••• ••• ••• .. , Lll L. 0./,2 0.'6 ••• 20.5 14.4 ••• 0.' l .• ••• 
soo n. ftT(NO: -- IMOCI 10\$ au KTS. ... " .. n .• " .. n.' <." <." .. ~ 1.64 n .• 19'.4 LU.S 212.1 211.1 40.6 17. 1 
~. IU ••• " .. n .• -1.21 -1.10 .." •. ft 113.9 llri.9 20].2 m.1 2]1.9 n .• ]1.1 .. M.' ~ .. "., n .• <.n <.~ 0045 ••• 11.0.1 2()1.4 59&.& 212 .1 "' .. n .• 31.1 
~, '4.4 ~., "., 73.& ·\.l4 - 1.29 0.91 .. " 12M 184 .1 219.4 m.1 252 .1 4\. I 11.1 

m'D-; " .. ~.l ~., n.' ~." <." Q.61 I. :n 121.1 17l.9 , .... 212.1 !!! .J 4Q. I 17.1 

••• .. , .. , '.1 O.~I 0.47 O.I~ .. ~ ~., '.1 1r.;,4 ••• 1911 .7 •• • ••• 'lCI CI ••• '.l '.l ••• ••• .. " •. n ••• !~.4 ••• m .• ••• 2D.a ... • •• 
lQO() FT. FLYIl'IER -- TAAGET lAS 1l'5 XIS. ,. M.' 7U S1.7 U.I 0.02 <.~ .. ~ " .. m.' m.l ll~.4 !~.4 ~.l 55.' •• n .• n.' 81.4 6'.4 0.11 .. " <.~ IQ9 .1 llU m.& J~.4 "' .. " .. 55.' ,. M.' n .• B1.4 ".0 .." 0.02 .. " " .. 111.6 112.1 m .• "' .. " .. ~ .. 
~'D¥ n .• n .• 81.5 ".1 0.14 .. " .. ~ " .. m .• 11 •• ' m.4 lO,.. " .. 55.' 

••• '.l .. , .. , 0.1' 0.15 .. " 10.1 ••• 15.' ••• 11.1 ••• ••• 'lOt tl ••• • •• '.l • •• ••• 0.26 O.il n.1 , .. 26.1 ••• 18.8 ••• ••• 

' 0 Olh Cor-t ... w 1Il''''l 'S,,,,,lLfitd Pto<td ..... • 



I 
TABLE Al-9 

TIIBI.£ He. 1.6-1.3 

!lIGI£S 50')0 HEl.lctPll:R OOlllst: 
21 :sJ% 

Wdl£CTH1N flAW 

sm, , SIOUIN. - 1:;0 ft. 1!11HH .DIE n,IYIIJ 

IICIJUSTIC TP.I.o(!HG DATA (~t"'<l 
CORRW£ll DlRkf-CII!I!S (dB) .... (i\tTUIIlJ (\1EfU:£IIC[l Sl'E[l)(,/tK) ---------- -------------------------- -~-. ------ - -

" ""- "' ... " ~, I\!!P) I\I(AI ro '" IDog) •• • •• '" "'" "' 
6 DEGRH Am:GACII - Ii\P.GET lAS 12 KlS . 

" ~ .. 81.6 " .. 71.3 -0.93 -0 .91 0.72 1~.2 17U 11'1.6 191.7 1?7.7 37.0 3J.7 • ~., ••• 8~.J 71.8 -0 .86 < .• 0.17 1\9.0 17S.9 201.1 191.7 219.2 K' 33.1 • ~., 81.1 " .. 7!.2 <." -(1.62 L24 97 .7 m.l II1O.S \91.7 tn.~ 1'1./ 33.7 

"" "., 0.' a~.9 13.4 -o.9~ <.% .. ~ IIS.6 m.9 !n.9 191.7 212.6 lU D.' ". " .. < .• " .. n.. ~.n -0.69 ..~ 111.7 17S.1 191.9 191.7 2M.l M.' 33.7 

~,.~ au 61.6 ••• n.' -0.83 <." .. " \0'1.7 176.:1 189.3 1?!.7 "' .. M.' 13.7 
••• .. , ••• L • 0.12 0.13 '.M .. , , .. ••• ••• ID.~ l.O • •• !'Ol C! ••• .. , ••• • •• 0.12 0.12 '.M .. , .., ••• ••• ID .1 , .. • •• 

6 DE611H AmtIl/Itl! - TMG£l lAS 51 illS. 

"" 87.1 Ir.i.l M.' ~., < .• -o.n 0.94 In.s !71.4 245.1 19).1 2~.4 27.3 n .2 

"" M.' " .. 85.4 n.' <." -o.S7 .. ~ "., m.S m.l l'Il. l 1~.1 26.2 n.' 
"" " .. ~., " .. J!.9 -O.7".i <.n 1.70 111.5 \76.9 191.5 191 .7 207.~ .2.4 2 •• 2 

"" a7.O ~., " .. n.' -0.12 <.M 0.33 14.7 171.6 la4.1 191.1 In.7 n.7 23.2 

"" U .• ~., U .• n.' < .• <." Ion 97.0 m.l \70.7 191.7 19>.4 26 .6 13.2 

~·LW M.' ••• as.s n.' <." ~.~ 1.01 n.' 170.1 I?S.I 191.1 ~n.o 11.7 n.2 
••• ••• L' L' •. U .. ~ O.SI 2403 L. ~ .. ••• " .. ,., • •• ~I Cl ••• ••• L' ••• 0.06 .. ~ 0.46 2U .., 21.5 ••• ~ .. , .. ••• 

9 C1EGtlE m!tMCII -- TWI lAS ~1 m. 
no •. , "., •. , n.' 0.14 0.12 1.0:; 121.2 18'/.2 ne.s 191.2 131.2 l~.O 21.7 
no "., SI.7 SU "., <." <." 1.04 94.S I1S.5 119.1 171.2 19l.9 13.4 21 .1 

"' " .. 0.' ~ .. n .• -o.~1 -0.51 LM 110.6 179.1 190.1 19l.2 "' .. " .. n.' no " .. SI.7 84.4 7\ .4 -0.31 -0.12 .. " \26.l lSI.! m .• 191.2 131.2 12.4 ,7.1 

t'J'!N ••• " .. ••• 71.9 -0.10 -0.11 1.07 114 .0 laLa "' .. 19!.2 216.2 .. , n.' ••• .. , L • .. , 0.11 ... 0.21 14 .5 5, I 24.1 ••• ,\.6 • •• ••• 91)% CI ••• 
.., .., L' '.M '.M .. ~ 17.l ••• " .. ••• ~ .. ... ••• 

12 O£GREE ItPI'roIICII - TAAGEI IllS ~ I(lS. 

m " .. au U •• n .• -0 .47 <.n .. " Ill.! 180.8 In.s 190.5 "'., " .. n.' 
'" IItI TRIICIC\HIl £It.TA 
no " .. au " .. 11.6 -o.H M '.M 114.a 119.1 198.1 190.5 m.' " .. 27.7 
eM M.' " .. 0 .' 13.3 -0.5\ -0.46 0.40 121.3 17ti.4 m.o 190.5 214.0 "., 27.7 
no •. , " .. ••• 11.1 -0).15 <." 0.57 16.\.5 180.0 188.4 1~.5 19'8.6 " .. 27.7 

~'lN au 81.9 "., n .' -0).44 < .• • •• 11l.0 17'1.7 191 .5 190.S m.' "., 27.7 
L. .. , .., L' 0.07 •. U .. " e •• ... ••• • •• 10.9 .. , ••• 901 C\ L' ••• L' .., .. " G.07 0.11 , .. .., 10.7 ••• 12.8 ••• • •• 

.- Doh Corr.d~~ U51"i 'S i091ifl . d Proe ..... . • 



TABLE .... 2-l 

AnV. MAO! FOR TARGET CONDlTIO!lS ANAL . DATE: ll-Har-86 

HUGHES 500 DIE 
.... DV. 11A0I SERIFS REFERENCE NUl1BERS 

TEMPERATURE 59 degrees r (15 degrees C) 

SERIF,s , 
B 
C 
D 

lAS TEMP (F) 
125.00 59 .00 
111.00 59 .00 
97 . 00 59 . 00 
8] . 50 59 . 00 

ROTOR RPM 
492.00 
1.92.00 
492 .00 
~92.00 

TEMPERATURE 11 degrees F (25 degrees C) 

SERn:s , 
B 
C 
D 

l .... S TEMP (F) 
125 .00 77 .00 
IlI.OO 77 .00 
97 . 00 77 .00 
83.50 77 . 00 

T .... RGET CO~DITIONS 

SF.RTES DESCRIPTION 

ROTOR RPM 
1092.00 
492.00 
492.00 
1.92 . 00 

A 500 FT. LFO lAS. 125 ITS. 
B 500 FT. LFO r .... s - 111 KTS . 
C 500 FT. LFO l .... S • 97 ITS. 
D 500 FT. LFO r .... s. 83.5 ITS • 

BLADE DlAM. 
26.1.1 
26 . ~1 

26.1.1 
26 . ~1 

BLADE DlAM. 
26.~1 

26.~1 

26.~1 
26 . ~1 

• ~92 . oo RPM • 103% ROTOR SPEED (ST .... NDARD) 

ADVM , 
0.1986 
0 . 177~ 

0.7562 
0.7358 

ADVM , 
0.7851 
0.76102 
O. 7~l4 
0 . 72]3 



TABLE A2-2 

ACTUAL TEST CONDITIONS 

HUGHES SOO DIE 

""" "8 
AJ9 
'40 

'" '" "3 

'" 845 
84' 
847 
848 
849 
CSO 
C51 
C52 
CS3 
054 
055 
056 
057 

lAS TEMP (F) 
120.00 92 .00 
100.00 91.00 
109.00 90.00 
108.00 89.00 
104.00 88.00 
106.00 87 .00 
110.00 86 .00 
105.00 86.00 
99.00 85.00 

100.00 85 .00 
94.00 85 .00 
96.00 85 .00 
84.00 85 .00 
88.00 86.00 
87 .00 86 .00 
96.00 86 .00 
79.00 86 .00 
76 .00 86 .00 
77 .00 86 .00 
80.00 86 .00 

ANAL . DATE: II-HBr-86 

ROTOR RPM BLADE DIAM. 
490. 00 26.41 
490.00 26. 41 
490.00 26.41 
490. 00 26.41 
490.00 26.41 
490. 00 26.41 
490. 00 26.41 
490. 00 26.41 
490.00 26.41 
490.00 26.41 
490 . 00 26.41 
490.00 26.41 
490 . 00 26 . 41 
490. 00 26 . 41 
490 . 00 26.41 
490 . 00 26 . 41 
490.00 26.41 
490 . 00 26.41 
490 . 00 26 .41 
490 . 00 26 .4 1 

ADVM , 
0.7646 
0 . 7359 
0.7498 
0.7490 
0 . 7438 
0.7474 
0 . 7540 
0 . 7466 
0 . 7385 
0 . 7399 
0 . 731l 
0 . 7340 
0 . 7163 
0 . 7216 
0.7201 
0 . 7334 
0 . 7083 
0.7039 
0 . 7053 
0 . 7098 
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TABLE A2-~ 

HlX:HES 500 DIE 
LEfT SIDELINE 

ANAL. DATE: Il-Har-86 

""" X INPUT Y INPUr 
--------

A38 0 . 7646 66.65 
Al9 0 . 7359 65.61 
A40 0.7496 66 . 2~ 

'" O. 7~90 67.07 
A42 0.7438 65.27 

'" 0.7474 66.20 

". 0.7540 66.70 

"" 0.1466 86 . 68 
"'6 0 . 1365 65 . 33 

"" 0 . 1399 85 . 19 

"''' 0 . 1311 66 . 50 

"" 0 . 1340 84.91 
C50 0.1163 85 . 82 
C51 0.7216 84.67 
C52 0.7201 65.01 
C53 0.1334 65.36 

", 0.7083 65.63 
'55 0.1039 64.37 
OS6 0 .1053 65.36 
'SI 0.7096 84 . 68 

LTNEAR REGRESSION [QUATION -------
Y • SLOPE . , • n""CEFT 

• 30. 67 63.08 

, SQ. • 0.465 MEAN I .. 0.7327 , • 0 . 696 S.D. X .. 0 . 0176 
STD. ERR • 0.571 MEAN Y .. 85 . 70 
CORREl • 0 . 696 S.D . Y .. 0.78 
'AMl'l£ • 20 TOT VAR .. 0,6\ 

I 

I I 



TABLE A2 - S 

UNEAR REGRFSSION EQUATION 

x • SLOPE • X • INTERCEPT 
• 30.81 63 . 08 

X SQ. • 0 . &85 MEAN X • 0 . 7321 
X • 0 . 696 5 . 0 . X • 0 . 0176 

STD. ERR • O. S11 MEAN 'I •. 85 . 70 
CORREL • 0 . 696 S. D. 'I - 0 . 78 
SAMPLE • 20 TOT VAR • 0 . 61 

111111111 1111 11111111 1111111 11111 11111111 1111111111 11111111 
SECOND ORDER EQUATION ------ --

X • • • BI • X • B2 'X' X _ 
364 . 60 + -794 . 49 • X • 564 . 50 'X ' 

X SQ. • 0.075 HEAN X _ 0 . 1321 
X • 0 . 273 S.D . X • 0.0176 

STD.ERR • 0 . 567 ~N 'I _ 85 . 70 
SAMPLE • 20 S.D . Y • 0 . 78 

I-------------~==-~=~----'-





TABLE: A2-6 

HUGHES 500 DIE 
CENTER LINE 

ANAL. DATE: 1I-Mar-86 

EV ENT X INPUT Y INPUT 
------------- ---

'" 0 . 7646 86 . 22 

'" 0 . 7359 85.72 ." 0 . 7498 86 . 48 ." 0 . 7490 86 . 60 

'" 0 . 7438 86 . 34 

'" 0 . 7474 85 . 90 

'" 0 . 7540 85 . 66 
845 0. 7466 87 . 66 
846 0 . 7385 85 . 77 
84' 0 . 7399 86.47 
84' 0 . 7311 86.49 
849 0 . 7340 86 . 62 
CSO 0.7163 86 . 93 
C51 0 . 7216 86 . 55 
C52 0 . 7201 86 . 04 
C53 0 . 7334 87 . 70 
OS' 0 . 7083 87.81 
OS5 0 . 7039 86 . 87 
D56 0 . 7053 86 . 21 
OS, 0 . 7098 87 . 90 

LINEAR REGRESSION EQUATI ON 

'" 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 
<XJRR EL • -0 . 4\l4 S.D . Y _ 0 . 70 
SAMPLE • 20 Tar VAR _ 0 . 49 
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TABLE Al-8 

HUGHES 500 DIE 
RIGHT SIDElINE 

ANAL. DATr: : ll-Mar- 86 

EVENT X INPITT Y rNPITT ------
'38 0 . 7646 87.25 
'39 0.7359 85. 91 
"0 0 . 7498 86.54 

'" 0.7490 86.37 

'" 0 . 7438 86.37 
A43 0.7474 87 . 10 

'" 0 . 7'>40 85 . 90 

'OS 0 . 7466 86 . 38 

'" 0 . 7385 83 . 53 

'" 0 . 7399 86. 29 

'" 0 . 73]] 83. 40 

'" 0.7340 86 . 2] 
CSO 0.7163 83 . 42 
C5I 0 . 72]6 85 . 47 
C52 0 . 7201 83 . 57 
053 0 . 7334 84 . 88 

", 0 . 7083 84 . 33 
055 0 .7039 83 . 97 
D56 0.7053 83 . 58 
D57 0 . 7098 84 . 28 

LnlEAR REG RESSION EQUATION 

y • SLOPE OX • r""""" 
• 59 . 65 4] . 53 

R SQ. • 0 . 607 MEAN X _ 0 . 7327 
R • 0 . 779 S. D. X - 0 .0176 

STD. ERR • 0 . 870 MEAN Y K 85 . 24 
CORRFJ.. • 0.779 S.D . Y • 1.35 
SAMPLE • 20 TOT VAK - 1.83 



TABLE A2-9 

LINEAR REGRESSION EQUATION --, . SLOPE OX + IH'I'ERCEPT 
• 59 . 65 41 . 53 

R SQ . • 0 .607 MEAN X • 0 .7327 

• • 0 . 779 S. D. X. 0.0176 
STD . ERR • 0 . 870 MEAN Y • 85 . 24 
"",.a • 0 . 779 S.D. Y ... 1.35 
SN1PLE • 2Q TOT VAR • 1. 83 

11111111111111111111111111111111111111111111 111111111111111 
SECOND ORDER EQUATION 
-------------------_.--=:-----:-:----------------------, . • Bl ' X 52 'X' + • , . 322. 60 + -709.71 ., • 526 . 20 'X' 

• SQ. • 0.518 MEAN X • 0 . 7327 
R • 0.720 S.D. X • 0 . 0176 

sro.ERR • 0.880 HEAN Y • 85. 24 
SAKPl.E • 20 S.D. , . 1.35 
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A: I~ 

TAIlLE A)-l 

IDKIKf mt. WIflS (dB) 
0010 OOl'Wl' m! 100 URIIFUATIOi PIIIElI!ES 

J MIC ..... '"""" """" SIl>Lllffi ."... 

sm 2 I J 

m 85.1D 82.10 83.00 83.57 
DB 85." "'.J:) 83." BJ.BJ 
Tl9 85.:0 "'."' 8/..10 84.00 

'" 80m 83.:n 84." 84." 
m 85.00 BJ." 84.» 84.43 
122 85."' 8J.", SUO 84.J:) ...... as.4S "'.., 84.15 84. 14 

sro. If..V . 0." 0.62 0."' 0.42 

9:JI:: C. I. 0.25 0. 51 0.33 0." 

I 

\ 



I 
TAlILE 82-3 

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

AEROSPATIALE AS 350D "STAR 

TEST - AS HEAS. PNLTM _ -- PNLTM 492 FOOT NORH . 

""" ALT LEFT COO", RIGIIT LEFT CEHTER RIGHT 
m 535.70 86.00 88.40 88.20 86 .38 89.14 88.58 
A23 600.00 85.40 89.00 87 . 90 86 .34 90.72 88 .84 

'" 535.80 86 . 20 89.&0 88.40 86. 58 90. 34 88 . 78 
m 568 .60 84 . 20 88.70 86.40 8J. . 87 89 . 95 87.07 

'" 513 . 90 " 90.10 88 . 50 " 90 .48 88.69 
m 606. 1,,0 85.90 87.00 86.SO 86 .90 88. 8 1 87 . SO 
B28 5106 . 70 8io . 20 89.\0 86 . 50 8<.68 90 .01 86 .98 
829 549.30 8<.60 " 86.50 85.10 " 87 .00 "0 485 .50 84 . 40 88.20 86 . 90 84 . 34 88 .08 86 . 84 
"'I 534 .60 " 86. 90 86.70 " 87 . 62 81 .07 "2 568 . 50 85 . 30 88.00 85.10 85.97 89.25 85.77 
C33 562.80 " 88.60 " " 89 . 76 " "4 575 .40 83 .60 87 .40 84.80 84.33 88 . 76 85 .53 
CJ5 536 .00 83.70 87 . 00 85 . 90 84 . 09 87 . 74 86 .29 
CJ5 547 . 00 83 . 10 86.90 85 . 30 83.58 87.82 85 . 78 

"" 485 .30 84.1 0 88 . 50 85.30 84.04 88 . 38 85 .24 
M46 593 .50 83 . 70 87.70 85 . 10 84.59 89 . 32 85.99 
M47 541. 60 84.00 86 . 50 8~.90 5~_44 57. 33 55 . 3~ 
M48 532 . 30 83 . 30 86 .20 85.60 53.65 56.sa 85 . 95 
"I 563 . 90 " 9<1 .00 67.90 " 91.18 88.53 "2 596 .80 86.70 89 . 00 85 . 00 87.62 90 . 67 88 . 92 
N41 557 . 20 87.10 91.50 90 . 10 87.67 92 .58 90.67 "4 555.50 86 . 20 89 . 20 88.30 86.76 90.25 88 .86 
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I 
TAilLE B2-4 

AEROSPATULE AS 3SOD "STAR 
1.P.P]' SIDELINE 

ANAL. DATE : 10000r-86 

F,Vf.NT X TNPUT Y INPUT 

'" 0.7940 86.38 

'" 0 . 7940 66 . 3iI 

'" 0.7940 86.58 

'" 0 .7932 86 . 87 ". 0 . 7932 " '" 0.7932 86.90 
82. 0.7771 ''-6' 82' 0 .1777 85. 10 
'30 " 84.34 
.31 " " C32 " 85.97 
C33 0.7660 " C24 0.7551 84 . 33 
C35 0. 7551 84 . 09 
CJ. 0,7525 83 . 58 

'" 0 . 7330 84 .010 

"" " 84 .59 

"" 0 . 7324 81i . 44 

"" " 83 . 65 

'" 0.8069 " '" " 87.62 
'43 0.8173 87 .67 

'" 0.8069 86. 76 

LINEAR REGRESSION EQUATION 
----------

Y • SlDPE " • INTERCEPT 
• 42 . 52 52.38 

R SQ. • 0.761 HEAN X _ 0 .7769 
R • 0.872 S.D. X • 0 . 0269 

Sm.ERR • 0 .668 MEAN Y ~ 85. 41 
CORREI.. • 0.872 S.D. Y _ 1. 31 
SAHl'LE • " 

TOT VAR _ 1.72 



r 
TABLE B2-5 

LINEAR REGRESSION EQUATION 

,. SLOPE ., + lNTERCF.PT - 42,52 52 . 38 

R SQ. - 0 . 761 MEAN X _ 0.7769 
R - O. B72 S.D. , - 0.0269 

STD. ERR - 0 .668 MEAN Y ~ 85.41 
CORREL - 0.872 S.D. ,. 1.31 
SAMPLE - 14 ror VAR _ 1.72 

1111111111 111 11 111111 111111111111 111111111111 111111 11 11 1111 
SfA)OND ORDER EQUATION 

----------- -------X _ 
X • Bl " • B2 'X' X _ 

412 . 94 + -892.58 " • 605.58 'X' 

R SQ. - 0.613 HEX' , - 0.7769 
R - 0.821 S. D. Y - 0.0269 

51'D.ERR - 0.561 ME'" Y - 85 . 41 
SAMPLE - 14 S . D. Y - 1.3! 
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TABLE 82-6 

AEROSPATIALE AS 3500 ASTAR 
CENTER LINE 

ANAL. DAn:: 1001iIIr-86 

""IT X INPtrr r INP\1I' 

'" 0.79100 89.14 

'" 0.7940 90.72 

'" 0.7940 90.34 
A25 0.7932 89. 95 

'" 0.7932 90.48 
A27 0.7932 88. 81 

'" 0.7717 90.01 

"9 0.7777 " 830 " sa.OS 
831 "' 87.62 
C32 "' 89.25 
C3J 0 . 7660 89. 76 
C2' 0.7551 88.76 
035 0.7551 87 . 74 
C36 0.7525 87.82 
"45 0.7330 88.38 

"" " 89. 32 

'" 0.7324 87.33 

'" " 86 . 88 
N41 0 . 8069 91.18 "', NA 90.67 
N43 0.8173 'J2.S8 
N" 0 . 8069 90.25 

LINEAR REGRESSION f1'1llATlON 
------

, . SLOPE OX • INTERCEPI' 
• 44.72 54 . 74 

R SQ . • 0.720 JiEAN X _ 0.7790 
R • 0.848 S.D. X - 0.0266 

sro.ERR • 0.768 KEAN r .. 89.58 
OORREI. • 0.848 S.D. Y K 1.40 
5""LE • 16 TOI' VAR _ 1.97 



........ """" nITA m I s$OO) ffi( 100 

IfllOPJlR: 1UHS!ro WE 
CHR.\.TIIli: 100 l.R) 

tum SII!l.IJ<E wm> 

"" V3 I 

AJ8 00.10 83. 1IJ 
IJl 85. 10 8M' 
~ as.", 83.'" 
"I as.oo 83. ll 
A42 as.'" 81." 
"3 ".'" 82. 1IJ 
A44 ".'" 81.'" 
'''"''''' 85." 83.00 

SID. ID' . 0." 0. 51 

9JtC.T . 0." O. l' 

A: 10-Har-8S 

me 
SII!l.IJ<E '''''''' 

3/2 

"'.ZJ 85.67 

"'.'" 85. 13 
87. 10 85.33 
"'.X> as." 
ffi.lIJ " .00 
87.00 ".87 
ffi.D " .53 
ffi.99 85.11 

0.37 0.'" 
~" 0.29 



TABLE AJ-3 

ItlJClVlM!: Il.QIES 50:) D!£ 
CHlIATIClI; 100 APf'I[WJI 

..... SIlE.Il<E a>m< 

= 3 , 
n ,.." " .D 

" l!l.ro 87.D 

" 85.'" "'.» 
" 85.'" OJ. ;\) 
f> l!l.'ll 87.10 .. 85.D "'.'" 
'''''''' " .as "'.73 

sm. ID' . 1.13 '.35 
c;o; C.1. 0.93 1. 11 

SIIH.lNE 

2 

87.," 
85.'" 
87.00 
"'.lD 
ffi.W , ... , 
87.", 

' .00 

0.'" 

A: 1~-85 

3HIC 

''''''''' 

87 .67 
85.'" 
87.10 
87m 
85.10 
".lD 
" .lR 
,.'" 
~85 



APPENDIX B (81-B3) 

AEROSPATlALE AS 350D. "STAR 

• 

I 

I 



"'" 81-1 

Till.[ l1li. J.J-\.2 (lit\!. 2) 

IIUIl5I'IIIMl ~-1500 I£UtII'TUt IASTIIIII DOTllst 
l/lllU 

IDREtTlIlll D,m> 

sm: , CElTEll.1N( • torrU: "" 1,19Bl .... " TRIOUI6 DA'~ Ulohro) 
""'em !lJIIlI:CTI(IIS Idll ... , (AC1\1i1l.) (R£fDlElltE) SfU.(oJ ..... ' _._- --- ----------- -------. • ""- "' "'-.- .- /\Ht) I\\(A) A2 O. ' .. ' O. ~ aM .. .... ,n 

:;00 Fl . FtllJlJER " lllllOCT lAS In ~. ., lI-' ~ .. n.' •. , 1.42 \.47 -UI '.n 140.7 170.7 nu I~,O 231.0 ••• ~l.' 

'" •• ~ .. ,\.3 n.' 2.12 1.07 ~.70 14~.~ UIO.? JIS.i \50.0 26-i.6 62.6 n.9 •• " .. • •• n .• .., 1.5] !.39 ~.2! 0.26 14~.1 168.6 29U \50.0 261.1 •. , ••• o. ••• ••• '1.2 n.' 1.11 1.24 < .• '.n US.? 168.\ 240.' \:1<1.0 214.7 62.6 n.' 
"d' 19.0 ••• n.' n.' ... ... -0.47 .." 141.8 In.O 281.0 \!.O.o 244.7 ••• ••• S 0. 0.' ••• , .. • •• ••• '.Y 0.19 • •• ••• •• • D .• ••• 2U .. . • •• '10% CI ••• • •• ... • •• ••• 0.41 ..n 0. 45 , .. ••• ••• • •• 2U ,. , • •• 
500 n . nTllV[lt - TMIf£I lAS 130.S II'!I. ., 81.2 •. , ••• 76.7 1.0] ••• < .• .. ~ 11-4.3 \62.\ m.' 150.0 -r.il.O ~., ::.s,l 

"' •. l •. , 92.1 n .• l •• U) < .• '.D nO.9 181.7 240.5 \50.0 198.6 ~., ~ .. •• •. , ••• tU n.' , .• ••• < .• 0.55 1-4-4.> 162.1 217.6 150,0 ..... ~., ~., 

'" ••• •. , .1.0 n.' .. n 1.41 < .• 0.59 142.5 tn.1 ", .. \50.0 246.6 58.1 ~., •• ••• ••• 91.4 n.' 0.62 0.48 -e.ll o.~, 141.4 ):;:;.4 260.6 I~.O 2!i1.5 ~., ~.l ., ••• •. , •. , n.B U! 2.ll -e.'7 '.9 1!t4.0 IBl.6 419.1 ISo.o 342.0 ~., ~., 

;tllN •. , ••• '1.0 71.~ ,.~ L> -e.41 0.57 141.2 I&U 291.0 I~.O .... !.a.1 2.' .. , ••• • •• • •• 0.81 0.72 .. " 0.02 ••• 11. ~ 61.5 ••• 46.4 ••• ••• "'1 CI ••• ••• ••• • •• 0.67 0.S9 0.18 0.02 ••• .. , 52.2 ••• ~., ••• • •• 
500 FT. fLTWER - llitG£l IllS 11& 1f'H . .. au c .• ~u n.' ,.~ 1.49 <.~ 0.41 IM.4 1115.4 61U \~.O m.' ••• SI.9 

'" NIl TRIQIIIIl DlilA •• ••• ~., •. , 14.4 < .• -e.14 0.14 Ilt.2 146.8 ,.. .. I~.O "'.! 0.' 51.9 
Q, ••• ••• 17.9 n.' , .• 0.'1 -e.11 141.2 161.7 ". .. ISO.O 239 .7 52.7 51.9 

OJ' ••• ••• •. , ~-, ... • •• < .• 0.41 146.6 I~.O ", .. \!JO.O m.' ••• 51.9 , ~ , -. ••• , .. L' , .• Ul 0.11 15 .' ._. m.' ••• 1~3.1 ••• • •• "'% CI .., ... ••• .. , , .• , .• ..~ 26 .• 16.1 m.1 ••• ", .. ••• • •• 
500 FT. fLlO'IER - lllROCl IllS 101.S 1'f!I . 

0' 11.7 ••• •. , ~., 2.1' '.n -0.14 153.B 1n.1 ".! I!JO.O 11'.4 ••• 4~.4 
rn 110 lRlO.11Il DAl~ 
O. 97.9 •. l " .. 16.6 ... 1.2 <.~ '.M 115.4 174.2 192.9 1~.0 au 4U 45 .4 

'" •. l 93.4 ••• n.' 1.07 0.B2 -e.J2 '.M 94.7 162.1 162.7 I~.O 1!JO.5 44.7 45.4 
O. B7.2 ••• ••• ]!;.4 1.23 L~ -M7 0.72 IM.7 165.5 241.5 I~.O 218 .' 4U 45.4 

~.~ •. , au ••• n.' ... t.29 -e.!7 • •• 12!i.2 II1a.S 146.Ii I~.O 21B.7 45.5 45.4 

••• ••• ••• • •• ••• 0.4! 0.19 0.07 n.' ••• I~.~ ••• ••• '.l ••• tel CI ••• ••• ••• • •• 0.62 ••• 0.21 0.12 •. , ••• IIS.1 ••• 100.7 , .. • •• 
~ FT. fLYWEI - ,~ 1_5 B6 1'f!I. 

•• 17.3 •. ! •. , n.' ~ .• -0.15 < .• ••• 1211.1 146.1 181.0 I!JO.O 192.2 31.1 ••• .. •. , 11.6 ••• 16.1 2.12 ... -0.14 IOU 119.7 188.' I!JO.O 157.1 n.1 ••• . , ••• •. , •. , 74.8 1.12 .... < .• 0.61 121.1 163.' 207.1 I!JO.O lin .Ii 37.1 ••• .. ••• n.' •. , 14.1 ••• '.n < .• IOU 161.0 11Ia.2 I!JO.O 154.1 31.1 ••• 
;a.o. ••• ••• ••• n.' I.OJ ••• -0.41 ••• m.B lIiU 181.1 I!JO,O 114.0 " ., ••• ••• ••• .., ••• .. " 0.84 ••• 0.02 12.0 1M 15.9 ••• It.S ••• ••• "'1 Cl ••• ••• L • .., , .• ••• 0.12 .... 14.2 15 .' 1B.1 ••• " .. • •• • •• 
t_ Od, CorrK\.K Usln; 'Sltjllltitd I'r-""tdur.' 



I 
TABLE 81-2 

TABlE MD. J,J-2.2 l~. 2) 

II£Rtl!htlM.E lIS-r;oD Ill.1C1f1E1 UlSlIIIII .. n~ 
tlIREtTlOil DIll" 

VillI/, 

51Tt: , SlllElIlil - 150 M. SOJTM ... ',1911 

CDRRECIED IlIIR£tTllIIS IQ) .,"'''' ONU 
TRACIIlllli DAU tllrW$1 ,-, II!:UUDIC£I ----• ,"'- In ... " .. I\ml I\!(~) '" ~, ' .. ' ~. ~ "" .. 

:;00 FT. Ftl'1lYER - !loRGEl IllS 14l!!PH. ., 11.1 0.' ~., n .• L, O.9~ -0.1\ .. ~ 149.6 22b.6 448.2 212.1 419.\ ••• 61.9 .., M.' 1M M.' "., L~ 1.19 -(1.41 - m.5 234.2 ",'-' 211,1 m. 62.6 ~ .• ., M.' ~ .. 91.3 n., '.M ..n <.~ .. ", IlB.7 m., 141.4 212.\ 321.1 M.' 6J .' •• M.' 0.' V., 16 . 2 .. " .. " < .• 0.61 110.4 224.7 m.' 111.1 "' .. n .• U •• 

m'IN 11 .1 " .. M.' 76.S 1.01 ..~ -0.16 .. " Ill.) "' .. "' .. 212.1 315.0 U •• n .• 
L' E.l .., ,., •. x ••• 0.15 ••• 16.5 • •• ~., ••• M.' L' • •• '10% [I ,., , .. M ... 0.45 0.26 0.18 .." 19.4 .. , 100.8 ••• ".5 '-' ••• 

~ n. Ft'fOVER -- TIIRIlET lAS \lO.S l1'li. 

." M.' "., M.' n.7 ••• 0.45 -0.14 0. &9 lot .4 m., m .• 212.1 224.' ~., "., ., M.' C., '7,J "., 1.41 I. IS <.n .. " 12M "' .. m .• 211.1 2~.t a., a., o. 11.1 .. , M.' n .• •. a 0.47 -0.14 o.n ft., m., m.~ m.l m.l ~.l a., 
'" 14.1 M.' ~., 7..0 .. " '.M < .• .. " ft .• m., m .• 211.1 21U a., ..1 •• M.' 0., M.' 76.1 .. ", 0.24 -o.~ 0.74 m.l 215.2 "' .. m.l m .• ~., .. , 
m ~ .. 12.9 M.' " .. 1.49 L. <.n .. " m.7 216.4 260.2 212.\ m.4 a., '.1 
~t ".J au M.I 76.0 .. " •. n -0.22 D.n 112.1 m .• 2:11.0 212.1 m .• •. , '.1 SI IH O.t ••• L' , ., 0.47 0.40 0.1 ~ .. " 13.0 '.1 2& . 1 ••• " .. ••• • •• 'iQJ CI .. , .. , Ll ... c.n O.~~ 0.10 0.07 10.7 '-' 21.5 '.0 21.1 ••• '.0 
500 FT. FlTCM:R -TIlltGET liS H& 1I'It. .. ~ .. c .• 81.' ~ .. 0.11 '.M <." 0.51 "., m.' m .• 212.1 21M ~., 51.' 

'" 0.' U., ~ .. 7U 0.74 •. a <." .. " 110.& m., "' .. 212.1 226.7 52.7 51.' n. ~.O U .• ~ .. 74.' .. " <.0 0.12 101.' "'., m.' 212.1 2U.5 ~., 51.' n, n .• " .. ••• n .• UI 0.47 <.M 11'-8 m .• "' .. m.l 244.4 52.7 51.9 

m·o. 0.' U .• M.' n.1 .. ~ 0.40 -0.01 0.45 107.' 2lU 212.' 211.1 m., ~., 51.' , .. ••• ... .., •. n '.M 0.\0 .. " .., ••• n.1 ••• n.5 ••• ••• '31 Cl , ., ••• .., ... .. " •. n 0.12 ••• 10.9 ,., "., ••• 15.9 ••• • •• 
500 FT. fLTCP.U - TMG£11AS IOL51Pr1. 

'" ••• U .• M.' n.' U& •. n .. " m.l m .• 24'.7 212.1 m.l M.' 45 .4 
m MIl ruo:lMG DATA o. 81.' 81.& 1r.;.1 n .• L. .. " -0.12 0.57 111.1 m., 251.& 212.1 238.' "., 45.4 
m 81.1 87.1 74.4 o.~ 0 .• ' .. " n.. m.I m.' 212.1 212.5 44.7 45.4 O. 81.1 81.2 84.5 n .• 0.11 U, '0.11 ••• 115.0 m .• 245.1 112.1 "' .. 4l.B 45.4 

m·o. n .• U .• ~ .. n.1 0.84 0.70 -0.18 0.61 109 .9 m .• 241.4 212.1 m .• 45.5 45.4 '.1 ••• , .. ••• ••• 0.19 0.23 .." 11.1 ••• 1&.0 ••• 11.5 '-' ••• '101 tl LE L. L. , .. 0.?4 ••• •• m 0.15 13.1 •• • n.' ••• 11.& , .. • •• 
'SOt Fl. nTlMl - 1llll:6ET lf1S 116!Pr1. ., ••• M.' n .• .. " -0.01 ..- 67.0 "'., m .• 212.1 no .• n., m .• ... " .. 11.' ~ .. n.' ,.", 1.07 -o.n n., m .• In.l 212.1 211.' n., " .. . , n., U .• M.' 7'.0 •. n .. ~ <.M 0.0 1004.7 121.5 "' .. 212.1 219 . 1 n.' x .• .. c .• -.. c .• 71.0 0 .• 7 0.44 -0.16 115.9 2\9.5 l4l.t 212.1 2~.' 17.1 m .• 

~~llH 
•. , 11.5 ~ .. n .• .. ~ O.SI < .• '.0 ".2 "' .. m.' 112.1 124.' n., x .• 
L' ••• 

.., L' .. " 0.45 0.1\ 0.01 ••• ••• '-' ••• 10.1 ••• • •• '101 CI ... , ., L' .., 0.6\ .. ~ 0.1t 0.11 2406 11.7 ••• ••• II.B 0.' ••• 
.- D~h tOt'Kttli Ullng 'SI""lItiPd Pr"" •• h ... • 

l 



r 
TABLE Bl-3 

TIIfII.! IIG. J.!-J.2 lREV. 21 

AERDSI"UIAlE /IS-3m I£lICffTO IASTARI DOlnsc 
lllllU 

ctlRREmOH DAU' 

51TE , • SID£LIHI: - IS~ ft. tQTH ... Brim 

IllRIcECTEO calIlf.CT!OHS 14BI 
IICIllSTIC .," TUCXI~ O~U Ol.tor.) ","'", (REFERENCE) S/i.ED( .... ~cl ------------_._- ----- ------_. 

" ,,"- "' .n. ... f\l1fl I\H~) '" m ' .. ' ... ~ •• .. •• m 

soo n. flTMR -- lAAGEl lAS In HfiI • . , IIG IRIiO:HfS DIITA . ., 87 .~ ~., ~ .. 77 .2 L4' US -t .•• 139.S m.l 3.63., 211.1 316.6 4;.6 63.' 
"' " .. "., "., 711.9 .. ~ c.e! -0.07 0.2".0 IlLl m.5 lOU 212.\ m.' "., 0.' ... "., ~-' ~., 77 .9 0.95 0.77 -uo •. % 102.7 220.1 231.8 212.1 217.5 62.6 61.9 

~·llv 87.4 ~ .. 89.3 n .• 1.07 0.96 -0.21 0.57 124.5 m .• m .• m.! 275.5 bU 0_' ••• ••• , .. u .. " 0.28 0.19 .. " I9 .J '-' 65 .7 ••• ~ .. , .. • •• 90% Cl L. L. <.7 • •• .. ~ 0.47 0.1\ 2.05 n .• .. , uo.s ••• 92.7 ••• ••• 
::.00 Fl. FlTtlYE~ -- lMG£T lAS 110.5 HfiI. ., 8406 0.' " .. 7:;.1 0.74 .. " -!l.lil 0.53 122.1 221.6 262.3 :112.\ r.il.l ~,I ~ .. 
m au au 90.0 76 .4 1.42 1.18 -tJ.17 0.69 nO.9 231;.4 :1l2.6 212 .1 "' .. 58.! ~ .. .. " .. 0.' ••• ;r:;.o ••• 0.16 -0.16 0.53 1M.! 221.7 2~.9 212.\ 114.1 ~., ~ .. 
'" " .. BU "., " .. 1.15 0.7l <." 0.74 101.6 m .• 234.4 212.1 216.6 58.1 ~ .. •• IKlIRIaIMU OAIA 

"' 81.2 M.' ~ .. 76.6 U7 uo -<I.'Y 0.14 1~.6 2l1!.2 24&.1 212.1 2n.2 ~., ~ .. -.. U., 6l.~ M.' ~.9 l.Ql ••• -n.'l 0.65 In.7 m.' "'., 211.1 m .• ~., ~ .. 
St. tIv ... ,., .., ••• O .~4 O.U 0.11 0.11 12.4 '-' 1U ••• 27.2 ••• ••• 9Il!CI .., ... .., .., UI 0.45 0.11 Q.I~ 11.S U 31.0 ••• ••• ••• ••• 
500 Fl. FUIJII£R - T/IiIG£l I~ 1\6 "''11. 

•• "., 81.1 0.' n .• .. " •. U -<1.11 0.19 94.0 224.1 224.7 212.1 212.6 ~., 51.9 

'" " .. Bl.8 87.9 n .• '.M 0.b9 ~.12 0.51 ~ .. 224.7 224.7 212.1 212.1 52.7 51.9 .. ••• Bl.b " .. n .• 0.11 0.01 0.10 7l.~ 210.6 219.j, 21, .\ m .• ~., 51.9 

'" ~ .. 83.2 ••• 74.9 US O.~4 -<1.07 1IG.7 221.4 236.7 212.\ 22U 52.7 5U 

>\<J' ~.O 8<.~ U .• 7U 0.65 0.48 -o.o~ 0.45 •. , m.' 226.4 Zl2.\ 2\S.1 ~., su 
S !Iv 1.5 , ., , .. L. 0.16 0.,2 0.10 .. " 15.2 ••• , .. ••• , ., ••• ••• 'lO1 CI .., .. , ... .., 0. 41 .. ~ 0.12 .. ~ 17.9 '-' ••• ••• ••• ••• ••• 
SOO Fl. FlllJVER -- lM1j£T lAS IOU~. 

0' 0.' ••• U .• 74.1 1.11 .. " 0.06 " .. m.' m.! 212.1 212.3 0.' 45.4 
m IIC lllACI(lMG £lATA 
0. 86.0 B3 •• U .• 74.0 1.26 •. w -0.34 •. n 109.6 "'., 244.S 212.1 m.' 44.7 45.4 

'" ••• 82.5 au 72.2 0.67 0.53 -<1.21 •. n 0.' 221.7 22l.9 21U 21402 44.7 45.4 
0. ~ .. ~., ••• 74.4 0.81 0.64 -0.33 .. " 114.8 224.2 246,9 212.1 233.6 43.B 45 .4 

,.,~. ~.9 81.1 86.l 73.7 0.96 0.76 -0.20 0.74 w .• 226 .4 no., 212 .1 12l.3 45.5 45.4 
St tN U ••• ••• ... 0.27 0.21 0.19 0.17 16.1 .., 11.4 ••• ••• ,., ••• 90l CI .. , .. , u .. , .. " 0.25 0.22 ••• 19.0 ••• 1l.4 ••• 11.7 , .. ••• 
500 fl. nTQVOi -- TIII1>£I lAS Be 1f'H. ., 83.7 B1.4 " .. n.' O. \4 0.01 -<I.D O.M 100.S 210.6 214.2 212.l 215.8 n., ~ .. 
~ ••• B2.8 86.6 n.? 1.45 I.Il -Q.49 10l.9 214.9 242.0 ,12.1 21B.S 17.1 ~ .. ., 83.9 81.2 8$.4 n .• 0.73 0.57 -<I.l2 .. " 100.0 m .• 226.4 m .! 215.4 17. ! ~ .. •• 0.' ••• U .• 7:l.S .. " 0.4B < .• !02.4 220.9 226.2 212.1 217:2 .7.1 3S.4 

.~. S4.6 ~ .. 0.' n .• 0.74 .. ~ -0.11 0.62 10!. 7 222.1 227.2 212.1 216.7 n.' • •• , . • •• , .. ••• ••• .. " 0. 45 0. \5 0.02 L' !o.o 11.4 ••• , .. ••• • •• 'lOt (I U ••• L' , .. 0.61 ' .2 0. \7 0.09 ,. , 11.7 11.4 ••• ,., ••• ••• 
f _ D.h t#rett" U~l!'!g ';;tpl ilitd I'r"""'"'t' 



TAilLE 12-1 

AnV. HAOI FOR TARGET CONDITIO!fS ANAL. DATE: 10000r-56 

AEROSPATIALE AS 350D ASTAR 
ADV. MACH SERIES REFERENCE NUMSERS 

TEMPERATURE 59 degrees f (15 degrees C) 

SERIES US TOO' (f) ROTOR RPM 
A 113 . 00 59.00 386.00 
B 100.00 59.00 386.00 
C " .00 59 . 00 386.00 
H H.OO 59.00 386.00 
N 124.00 59 . 00 386.00 

TEMPERATURE 77 degrees F (25 degree9 C) 

SERIES US TOO' (F) ROTOR RPM 
A 113 . 00 77.00 386.00 
B 100.00 77.00 3B6 .00 
C " .00 77.00 3B6.00 
H 7&.00 77.00 3B6.00 
N 126 . 00 77.00 386.00 

TARGET CONDITIONS 

SERIES 
A 
B 
C 
H 
N 

Df.SCRIPTION 
500 IT. LFO lAS .. 113 KTS. 
500 IT. LFO JAS .. 100 IITS . 
500 IT. LFO lAS .. 88 ITS. 
500 fT. LFO lAS .. 74 ITS. 
500 IT. LFO IAS .. 124 KTS. 

• 386.00 RPM .. 100% ROTOR SPEED 

BLADE.DIAH. ADVM , 
35.10 0._ 
35.10 0.7868 
35.10 0 . 7686 
35.10 0.7474 
35.10 0 . 8231 

BLADE DIAH. ADVM , 
35 . 10 0 . 7928 
35.10 0.7735 
35.10 0.7556 
35.10 0.73&8 
35.10 0.8091 

I 



TABl.E B2-2 

ACTUAL TEST CONDITIONS ANAL. DATE: 10-H8~-86 

AEROSPATIAL£ AS 350D ASTAW 

EVENT lAS TEJ1P (F) RaI'OR RPM BLADE DIAM. ADVM , 

'" 112.89 73.00 385 . 00 35.10 0.7940 
A23 112.89 73.00 385.00 35.10 0 . 7940 
"4 112.89 73.00 385 . 00 35 . 10 0.7940 

'" 112.89 74.00 365.00 35 . 10 0.7932 
426 112.89 74.00 385 . 00 35 . 10 0.7932 

'" 112.89 74.00 385 . 00 35 . 10 0 . 7932 
828 102.47 74.00 385 . 00 35.10 0.7777 
829 102.47 74.00 385.00 35.10 0.1777 
830 " 74.00 385 . 00 35 . 10 " 8JI " 74.00 385.00 35.10 " C32 " 74.00 385 . 00 35 . 10 " CJ3 94.66 74.00 385.00 35 . 10 0 . 7660 

'" 86.84 73.00 385.00 35 . 10 0.7551 
C3S 86.84 73.00 385 . 00 35.10 0 . 7551 
C36 85.10 73.00 385 . 00 35 . 10 0 . 7525 
M4S 72.08 73.00 385 . 00 35 . 10 0 .7330 

"" " 73.00 385 . 00 35 . 10 " "47 n.08 74.00 385 . 00 35.10 0 . 7324 

"" "' 74 . 00 380.00 35 . 10 " '" 121.58 73.00 385.00 35.10 0 . 8069 

"" "' 73 . 00 385 .00 35.lO NA 

'" \28.52 73.00 385 . 00 35.10 0 .8173 

'" 121.58 13.00 385 . 00 35.10 0 . 8069 

"-____________________________________________________________ --'1, 



TABU: B2_1 

LIKEAR REGRESSION EQUATION 

'" SWPE OX • Itn'ERCFYr 
• 44.12 54 . 14 

R SQ. • 0.120 MEAN X • 0.7790 
R • 0.8'08 S. O. X "' 0.0266 

STD. ERR • 0 . 168 MEAN Y "' 89 . 58 
CORREL • 0.8'08 S.D . Y • \.40 
SOO'LE • 16 TOT VAR • 1,91 

11111 111 111111111111 11111111 11111 11111111 1111 1111111 1111111 
SECOND ORDER EQUATION 

y • , • Bl OX • " 'X' 
Y • 298.67 + -587.18 OX • 408.76 'X ' 

R SQ. • 0 . 617 MEJ.N X "' 0 . 7790 
R • 0.786 S . D. X "' 0 . 0266 

'TM" • 0 . 752 MEJ.N Y • 89.58 
,WLE • 16 S.D. Y "' \.40 
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TABU: 82-8 I 
AEROSPATIALE AS 350D ASTAR 
RIClrr SIDELINE 

ANAL. DATE: JCl-Ma..--86 

'''''' X INPUT Y INI'tTJ' 
- ------------------

." 0 . 7940 88 .58 
A23 0 .7940 88 .84 

'" 0 .791.0 86 . 78 
m 0 .1932 87 .07 

'" 0 . 7932 88 .69 

'" 0.7932 87 . 50 
B2B 0 . 7777 86.98 
82' 0 .7777 87 .00 
830 " 86.84 
831 " 87 . 07 
032 " 85 . 77 
C33 0 . 7660 HA 
C," 0 . 7551 85.53 

'" 0. 7551 86 .29 
C36 0.7525 85 . 78 

"" 0 . 1330 85.24 

"" NA 85.99 

"" 0 . 7324 as.)4 
M4B NA 85.95 

"I 0 . 8069 88 . 53 
"2 " 88.92 

'" 0 .6171 90.67 

'" 0 .8069 88. 86 

LINEAR REGRESSION EQUATION 
-------------------, . SLOPE • • • INTERCEPT 

• 55 .82 43.95 

R SQ . • 0 . 860 MEAN X • 0 . 7798 
R • 0 . 928 S . D. X • a . 02M 

STD ,f.RR • 0 . 614 MEAN Y .. 87.48 
CORREL • 0.928 S.D. , . 1. 59 
SAMPLE • I' TOT VAR .. 2.52 

I 



TABLE 82-9 

LINEAR REGRESSION EQUAnON 

------
y • SLOPE OX • nrrERCtfT 

• 55 . 82 43.95 

R SQ. • 0.'" 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 TOT VAR .. 2 . 52 

111111111 111 11111111 11111111 1111 1111 1111 1111111111 1111 11111 

SECOND ORDER EQUATION ------
y • , • Bl OX • " 'X' 
Y • 336 . 58 + -702.61 'X • 490. 8ia 'X' 

R SQ. • 0 . 781 MEAN X .. 0.7798 
R • 0 .... S. D. X • 0 . 02610 

STD. ERR • 0 . 552 MEAN Y .. 87 . 48 
SAMPLE • 16 S. D. Y • 1.59 
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A: ICh.'br--a5 

TABLE B3- 1 

&ffi.\RY EmL lEVElS (rIB) 
niTA ~ ffi( 100 liRInlCATICII mnIl»S 

HELlUl'ItR: AEK6PATIAl..E AS-~}STAR 
(R'l1.I.TICII: TOO TAKBl'F 

- J.m 
"""" LIl< 

RIGIJ' 3 MlC 

""'" SIm.IMl """" SIm.IMl '''''''' 
sm 2 1 3 

Ell " " .00 lfl." 0.00 
El2 " " '" 0.00 
m " .,." ",.lD 0.00 
El5 ",.lD oc,. iO "' . ., fIi.43 
El6 87. 1t1 ",.00 " -'Xl 875) 
m "'.lD lflm "..., ",." 

"'''''' 87 .43 " .02 87.32 87.21 

SID. ll'.V. 0.55 0 .«> 0." 0.68 

91l C.l. 0.93 0.", 0 .71 1.15 



TABLE 113-2 

HEllOl'IEll : IIEl(&>ATIAlE AS-3W ASTAR 
O'ERATICN: 100 [R} 

'''''' rnmR LINE RIGIT 
tlM>R =, """" SlIHlNE 

sm V3 , 3/, 

'" 8\.00 >y.ro ".W 

'" " .00 " .on ., .ro 

'" 8\." 88. 10 87.10 

'" 8\ .W "'.00 " .00 

"" '" "'.00 " .;U 
m "".ro "'.ro >Y.'£) 

''''''''' 85. 10 00.'" " .W 
SID. !EV. 0.00 "'" 0 .31 

<nt C.l. 0." 0.33 0.00 

3MOC 

''''''''' 

" .ro 
".on 
9J.57 
f'b.67 
O.CD 

".01 
,.. '" 
0." 

0.33 



A: 10-M.r-ffi 

TABLE 83-3 

:»W.RY Em. lE\IRS (dB) 
[II.'L\ fK(RmJ Ffl1 K'XJ ll'XllHCATlOI mxm.RFS 

1lELIaPII'X: AmH'ATIAlE AS-J:a.l ~AR 
<PffiATIctl: 100 AfH{W)-J 

""'" srm.rnE a>"" s= 
sm 3 1 2 

n "'-"1 93-"1 "'.'13 
F2 87.00 93-"1 ... ro ,., SUO 94.10 ... ro 

" ",.ro " .» '" F5 "'.2l 93." ffi.OU 

" "'.3l 93.00 '" Fa "'.00 92.3) "'.» 

'" 00.10 93.» ... ro 

'''""'' "'."" 93.00 ".95 
SID. 1l'.V. 0.", 0.'" 0.>3 

<'IU C.I. 0." 0.42 0.23 

3 MIG 

''''''''' 

9J.'13 

"'.'" 00.67 
0.00 

00.43 
0.00 

00.17 
",",0 

f];.fA 

0.42 

0." 



APPENDIX C (CI-C3) 

AEROSPATIALE AS 35Sr . TWINSTAR 



I 
TABLE Cl-l 

IIIBlE MIl. J.2-!.1 ~1I£\I.2) 

AER!ISP.'IM.E S/I-mf 1I11ctflO HWlHSTIIIU OOTIlSC 

tokR£tllOM ~'A' 
3112186 

sm, • C010lUII[ - COITEt "" ',1m 

"""''' TRItCI(IH6 thl.T~ Ulot"f) 
roas:t:ClED ctII'/:'ECT11lN'> IdQ) ... , IAttIW.) (REfEWI!I) Sf'€EOI.t"tl ------------ ------------- ----------------- -------. ,. '''' ~, "'., .. /\!(P) AliA) '" '" . ..,. •• ~ "" .. ... "' 

~ n. n T1IIIER - T IIRI£l I ~ no. 5 l'1'li. 

• ••• ~ .. n.' n.' 0.11 0.11 ~.M O. _. 12V.l 1~.6 701.0 IS<I.O I~.O ~.O ~ .. • .. , ••• 91.7 11.9 --0.93 ~ .• ••• Q . ~a H2 •• ne,' 227.S l~.O m.B ••• su • ~ .. au n.' 78.5 -0.7J ~.U ••• 0.4S 1:1:1.4 141.2 m.l I~.O 201.2 ••• ~ .. 
" ••• ••• 9LS n.' -0.49 -<1,42 o,n ._. m.2 \44.7 l!':i.l )50.0 :/02.4 59.9 ••• • •. , •. , 9\.6 76.' 0.14 '.N 0.02 ••• 141.1 1~.J 751.' \50,0 244.9 ••• ••• M ••• •. , n.' n.' ~ .• -t.41 '.N 0.'6 IlU au \94.1 150.0 201.7 •. , ••• 
INJ' 88.9 ••• 91.9 n.' .0.19 ~.n 0.\6 0.44 US.I m.' 210.1 150.0 215.5 ••• ••• S 0. 0.4 ••• .. , ••• MS 0.41 0.14 '.M ... ••• 24.1 ••• 21.l ••• • •• 901 tl ••• ••• .., .., 0 •• 7 ••• 0.11 0.04 • •• , .. 20,0 ••• 19.1 • •• ••• 
500 FT. FlTIM~ - TIIR\iET \1\5 116 1If'H. 

• ••• ••• ••• 76.0 -<1 .45 ".J9 0.18 0.46 \20.4 145.\ 11.1.1 \50.0 In.B ••• Slot 

" n.' ••• .1.1 7'.7 ••• •. U -t.I' 0.67 m.2 1~7.2 2010.S ISO.O m.' ~I.~ 5\.9 •• ••• Q.' ••• ~ .. ~.M ~ .• ~ .• 0.74 12&. I lSO.S 186.1 lSO.O 185.7 SI.O SLt .n n.' n.7 ~ .. 16.4 e.Ol ••• ~ .• • •• m.~ 152.1 :I:OJ.4 lSO.O ,..., ~ .. 51.' . , ••• ••• ••• 7&.1 .. ~ O.!'.& -t.1S O.S] 128.4 160.5 ,.U lSO .O 19L1 52.1 51.! .n 87.8 84.0 •. , 77 .0 I.QI .. ~ ~ .• '.n 128.& \67.8 lH.7 1!IIl.O 19:!.O ••• 51.' 

"'t. 87.6 ••• ••• 7&.4 0.24 0.24 -t.u 0.70 129.0 I~.' 10,.9 lSO.0 I" .• 51.1 51.' 
St.d 1M! 0.1 ••• ••• ••• ••• 0.0 o.n 0.18 .. , ••• ~4.1 t .t 16.6 • • 1 t .• 
90% CI .. , .. , .. , ••• 0.42 o.lt 0.19 0.15 , .. ••• N.' ••• 15.5 ••• '.t 
500 H. RTlNER - tllRG(t I~ IOU l1'li. 

,n •. , BU ••• 76.2 0.46 M5 ·o .~ •• U In.1 159.2 11'9.5 lSO.O IBB.O 45.2 4'-4 

'" ••• n.4 ••• ••• -t.". ~ .• -t.I! ._. 124.! 138.0 167.& 1:;0.0 182.2 44. 7 49.4 ". 87.0 Q.' ••• n.' -0.14 ~ .• ~ .• 0.61 141.5 H&.9 nu \:;0.0 241.2 45.' 49.4 
m ~., n .• ••• 13.9 ~ .• -t.74 -t.12 -t.52 m.t m.' 170.4 1:;0.0 182.8 .5.6 49.4 
O. ••• •. , ••• 7404 ~.n -t.2. ~ .• ~ .• 121.1 147 •• 17&.5 lSO.O 171 •• ~ .. •• • 4 

:;z.~ ••• C .• ••• ~ .. ~.F ~." ~." ••• IN.l 1'".1 Ito. I 1:;0.0 19U 45.1 4'.4 

••• ••• L' ••• .. ~ 0.52 0.18 .... 7.5 ••• n.' • •• 2&.2 ••• ••• fOX C! ••• ••• ••• ... U2 • •• 0.\1 0.61 '" ••• 27.4 ••• 2U ••• • •• 
... 0,\0 eorrKtH UlII'If ' SioplLfLtd P ..... tdI/r.' 



~ -I 
TAIlLE Cl-2 

l/1!1tE NIl. J.2-Ll (1I:[Ij,21 

~~~lIAU SI\-3:>5f HELICOPTER !TW1~'!lIU OOl/TSC 
Y121U 

aJAA.EtIlOH DATA' 

S1TE, , C[)IlUI.1N[ - [Dl[R "" 1,1t8l 

ACWSllC lRAOUIIU Oll~ (Iltt ... , 
OOII!I:EtTEO aJtRECHllIIS IflU "'" U,1:ttlM.1 (mUiDUI SKU1.,_1 ---_ ... _--- ----- -- ----- -• ""- "' "'-h .. I\HPJ I\l!~l M " ' .. ' ~. g ~. '" ... ,. 

T~Cff - lllRG(l IllS 61 I!PI!. SI~MII 1SU IEXT) 

•• 81.0 ~ .. & .• n .• -1.87 -J.n ,.~ 127.1> \211.2 161.9 181..& m.1 J1.1 •. , 
~. ~., n.! ~., n .• -J.(9 -J.14 ... 101.4 1~.2 Ll! .0 \86.6 191.' 11.1 N.' •• 81.2 C., -., n.' -l,r.; -l.r.. .. ~ In.s IV.l 151.2 181..6 m .• It.1 •. , 
~, 17.0 C., '7.~ 73.5 -l.U '2.1\ 0." 120.1 142.0 1601.1 186.6 m.l ••• •. , 
"I· U •• ~ .. 81.2 n.' '3.49 -l.~ 1.47 US.7 Ill.l I~U 186.6 21U "., •. , 
" ~ .. , .. , ••• • •• 0.51 .. " .. " 10.6 .., I!. J ••• 18.5 , .. 0.' 
1'0% Cl U .. , ••• .., 0.61 O.~9 0.42 12 . ~ , .. ll.! ••• 21.1 .., ••• 
t IlEGRH IIffi!GIICH -- TlIRGEl I~S 6l l1'li. 

"" n.! ~ .. 94.7 111.7 -0,02 ~ .• .. ~ 11):;.0 1It.2 122.4 lIe.s 122.7 v., .. , 
~, v .• ~ .. n.! "., 0.11 C.1l •. n \04.7 121.4 1~.5 IIU 122.5 ~ .. •. , 
>GO n.' ~ .. n .• "., ~ .• -0.15 '.0 ~ .. II?! 111.5 11M HI.' ll.' •. , 
on n., ~., 901.1 81.2 0.04 -O.OJ '.V 100.1 118.5 110,1 118.5 \10.4 " .. n., 
!\vI. 'i'2 .? ~., n.' " .. .. " -O.OJ 0.10 ••• \lB.8 I'll .~ ! IS. ~ IlL! 33.1 n.' 
5\4!1v 0.2 .. , .. , ,-' 0.14 0,12 c.n .. , ... , .. ••• u .., ••• 901 tl .. , 0.' ••• ••• 0.14 0.14 O .l~ 10.1 ,. , ••• ••• u , .. • •• 
~ Fl. flTllIIER - T~ IllS 14~!'tH. 

•• ~ .. & .• n.' N.' -0.14 -0.11 0.11 ,.~ 152.8 1 .... 1 llf.S 1:;.).0 m.' "., " .. .. ~ .. 0.' ~ .. 81.4 < .• -0.44 .. " .. . 141.6 144.1 242.' \50.0 251.' 'J.~ " .. . , 91.2 V., 94.2 " .. <." <." -<I.U l.9i 129.1 \41.5 1'",8 150.0 In.3 ~ .. " .. . , ~ .. ~ .. ~., " .. C.1t 0 .04 < ." \.45 l!2.~ m.l 246.4 \50.0 m.' n.' " .. ., 91.3 " .. 94.8 81.2 0.01 -0.14 -<1.11 1.11 !!9 .~ \46.2 m.' 150.0 2:11.0 6U " .. 
~.J), 91.0 87.1 94.~ • •• -0.10 -<1.26 -0.0. 1.5l m.~ \46.6 244 .S \50.0 "'., " .. 6',S .. , .. , ... , .. 0.21 0.21 0.13 0.l4 .. , .., 48.8 ••• 49.2 , .. ••• 901 CI .. , .. , , .. ... • •• .. " 0.12 0.12 .. , , .. "., ••• " .. , .. ••• 
:100 n. rtw.u - 1Aa«1 IllS 86 1f'H. 

•• ~ .. ~ .. " .. 76.2 -o.O} ~." -0.26 1.71 In,] 141.7 2~J,-5 1::.0.0 214.1 "., ••• 
'" V., au ~., 1U <." -<I .4S 0.24 I.U 125.9 141.' , ., \50.0 1~.2 19.4 ••• 
"" 0.' " .. "., ~ .. O.lI -0.01 ••• 1.02 113.0 149.8 J62.8 15<1.0 161.0 <., ••• 
~·Ov 0.' iU •. , 76,2 -0 .09 -0.21 .. " ... 124.9 m.1 leu \50.0 1@7.7 > .• > .• .., .. , 0.' ••• 0.24 0.2\ ••• .." l! .4 ,., ••• ••• 26.0 , .. • •• 
%1 CI ••• .. , , .. ... 0.4\ .. " 0.41 0,.1\ 19.2 ,., 42.1 ••• U.8 ••• • •• 
1- Diou CorrtclH \11.;", '5 ,,,11 ' ;" !'TO("" .... 



TABL! Cl-J 

IIIEU 11). J.2-2.1 !II:£V.21 

/lP:!r.l'~II/il.£ SA-32f HEl1Cl1'I[R lTllllfSlliJU DOTIIst 
lI12l8.i 

CW£tl1D11 tIo\lAl 

illE: , 5100.111£ - 150 11. SWIM .... 7,1981 

IICWSIIC IUOUIIIl tIoIU l!\rtnoJ 
CORIIECIE!i ClltREt1ltllS Idill .... , UC:I\W.) UiHEItENCE) SPEGlol_1 .. _---- -_._- _. __ .. _. -----,. ... "'- """ •• I\)(PI I\HA) '" N ,." a. ~ aM .. ... ., 

~ fl. FllIlllER - IAROCI l~S 1l0.~!'fII. 

M M.' ~., 91.' n.' ~.~l -(l.02 0.01 1.41 117.2 m.B ~u 211. 1 ". .. ••• 2.3 • 17.1 11.9 •. , ~ .. -(I." -(l.~' 0.11 0.4S m.8 201.8 m.' 212.\ , .... ••• 2.' 
" M.' U .• 91.1 n.' ~.4B -(l.51 O.IS 1.40 llO.7 ,., .. m.' m.1 m.' ~.O ~., 

• 17.' tU ••• ~ .. •. ~ ••• 0.19 ••• IlU 207.' m.' 212.1 291.' ~9 •• ~., 

0 M.' ~ .. 91.i n.' ~.O2 ••• ••• I. 15 124.1 214.' ".., 112.\ ... , ••• ~., 

• •. , ••• •. , n.' ••• ••• 0.15 , .• 111.' 207.t 2~ . 1 212.1 14t .1 ~t.5 ~., 

~.o. •. , •. , ••• n.' ••• ••• 0.11 I.~l 127.1 lOU 205.7 212.1 269.9 ••• 2.' 
••• ••• '" 

, ., 0.2& 0.24 0.07 .. ~ '" ••• 21.1 ••• ~ .. ••• ••• 70% £1 .. , .. , '" L. '.n ~.I' .... O.~I ••• M 11.4 ••• 1!.l ••• ••• 
500 f1, FlTWER . ' IIIRGEl 1~ m 1!P!l. 

• U .• 1l.2 87.2 74. I ~.15 ~.}1 0.14 O. ~2 m.z 2oe. I 2lO.\ 212.1 nu •. , 51.9 

• ••• 14.' ••• 7'.1 .... ••• ~.1l I. 11 1U.7 21i,7 242.5 212.1 m.4 51.4 51.9 ". U .• n.' ••• 71.9 -(l.\S ~.14 ~.O7 0." In.1 m.9 m. , m.l m.' ~t.t 51.9 
on P.' 0.' M.' n.4 ••• ••• ~.17 I.U 10o.a 2U.2 217.0 212.1 216.0 •. , 51.9 

'" 87.2 13.7 ••• 74.S 0.11 ••• ~.O7 a.49 111.9 219.1 m.7 212.1 212.1 ~2.l 51.9 
on •. , 9U M.' 7U US 0.41 ••• L~ 1~.5 224.4 ". .. m.1 m .• •. , 51.' ... •. , n.' ••• n.' 0.01 0.02 -0.10 LO} 111.7 115.6 m.' 212.1 ". .. 51.} ~1,e 

~' h .. , ••• ,., ,. , '.n 0.26 G.I' 0.57 I.' I.' .. , ••• , .. , ., • •• tol Cl ••• .. , , .. •• • 0.21 0.22 0.11 0.47 ••• ••• '" ••• ••• ••• • •• 
500 fl. FlIIlllER - !MGt! lAS 101.5 !'fII. 

'" ••• •. , U .• n.' 0.15 0.14 •. ~ '.n 116.1 218.1 241.t 212.1 ~.1 • 5.~ " .. 
"' ••• ••• al.0 n.7 ••• -o.~l ••• .. " IOU 201.1 21U 112.1 •• 10 41.4 

'" ••• ••• U •• 7!.7 -0.30 -(l.26 -0.1\ 0.1.7 119.8 .... 241.4 212.1 144,S 4S.6 19.4 

'" •. , eM 17.1 71.a -o.1t -(l.47 -(l.21 .. " \17.' , .... 211.4 112.1 14<1.0 45 •• ••• 
'" U., ••• •. , 14.0 •. ~ •. ~ -0.11 0.67 III .8 .... ". .. 112.\ m .• 45.6 ••• 
~.o. ••• ••• U .• n.' ••• -0.17 -(l.11 0.67 114.4 .... nO.7 m.l 214,0 45.1 49.4 .. , .. , 0.' .. , •. n 0.26 '.M 0." ,. , ~. 9 11.8 ••• ••• ••• .. , 
1'01 Cl .. , .. , '.1 .. , 0.2' .. ~ ••• .... ,., I.' 11.2 , .. ••• , .. , .. 
. - D.t~ Cor,t{\td l!ilN9 'Sl.,Hn,6 !'toc",,",,' 



, 
TAJl.LE Cl-4 

TII8lE NC. J . 2-2.l lli£lJ.2) 

IiEFIIlSPAilALE SII-JS5f t£lIC(l'TER ITlilNS1AFU DOT lise 
CORRECTIOH DAl~' 

YI2I8& 

5m, , SID£lI~ - ]:;0 ~. SOOT~ ~, 7,1983 

CllF:REt'IED 
MlllST!C lRIIC'Wf(; GltT~ (1Irten> 

ttltRHTlDIIS (dB) "m (IICTlIAIl (REFEIt'£HCEl SPEED!';"",) -------------- ---- ----- -• ,"'- on ..." •• A!<P) I\H~) '0 '" "." ~. • •• '" •• m 

tMHIff - TMOCI IllS 6J In. STI\HD/IItD (SU TElT) 

'" U., "., "., n.' -2.041 -2.0-1 LM 111.3 \96.B m.l 2:19.4 m.9. JI.l •. , roo V., 84.S U .• 71.6 -1.B4 -\.81 1.02 m.B 201.4 m.' m.' 2611.1 Jl.3 •. , •• U., "., ••• n.' -2.12 -2.0J 1.16 105.4 19U 203.B 239.4 24a.l 31.1 •. , ., 84.2 B~.4 12,6 -I.M -I.S1 107.2 "' .. m.? 239.4 .... 28.6 •. , 
"'l' &\.7 " .. "., n.' -\ . 92 -\.87 LM 110.2 "'., m.1 239.4 "' .. ~., •. , 
St In D.l .., 

••• M ••• 0.22 0.07 , .. .., ... ••• ••• ... • •• 901 Cl .. , .. , ••• ••• .. " 0.26 0.12 , .. ~.l 10.7 ••• \0.4 , ., • •• 
9 DEIlR€( IiPf>ROWI -- T~T IllS 63 IIPII . 

•• 0 .' 0.' U .• n.' ~.DI -0.12 ..~ l!~.O l'i'M 210.2 19! .2 210.9 n., 23.2 •• " .. 86.& •. , 71.& 0.12 -o.DJ ••• \..e.2 19M )0\,0 191.2 "' .. Jl.9 •. , •• 0 .• ••• U .• n.' <." -0.14 .." 121.4 189.8 m.' 191.2 m.' n., •. , ., •. , Ir.i.l 87.0 n.s 0.0\ -<1,10 ••• 131 .1 1%.6 253.7 19t.< "' .. J4.' .. , 
OJ' 0 .' ••• 0.' n.~ 0.02 -{I . IO 0.71 127.0 II'M 2U.S 19! .2 247.0 n.' •. , , . • •• .. , .. , '-' 0.01 O.O~ O.H II.I '-' 40.5 ••• 3?1 .., ••• '10% CI .. , ••• ... ••• '.M .. ~ 0.17 1>.1 , .. n.7 ••• 46.0 , .. • •• 
SOC FT. n YWER - lllRGEl IllS I!~ ~. 

•• M.' ~ .. %.' n.' -o .O! < .• 0.14 .. ~ lJl.0 "' .. 716.7 m.1 281.0 " .. " .. ... " .. M.' 96 .2 " .. -0.14 -0.27 -0 .02 ,.~ IIU 201.5 Z24 .J 212 .1 22'1.3 63 .5 " .. .. M.' U., 91.2 "., -0.15 -0.2'1 <." L" 107.6 2'07.0 217.2 212.1 m .• " .. " .. 
~, " .. 91 . 1 ~ .. " .. 0.10 -0 .02 < .~ 4.96 126.4 212.4 2/,U 212 .1 263 .! n.9 " .. .. M.' U ., %.' n.' O.OJ -o. IS -0.12 U9 122.7 210.3 149.9 212.1 2S2.0 62 .& " .. 
::J'. 91.4 97.8 n.4 ~., -0.04 -0 .19 -0.05 , .• 12'0.0 m.' 2U.4 212.1 249.7 63.4 " .. M , .. J.' ••• O. I! 0. 11 0.13 1.96 ••• ,., ••• ••• 24.1 , .. • •• 9'01 CI , .. , .. ••• ... 0.10 0.10 0.12 1.61 ••• '-' 24.2 ••• 2J .0 L. • •• 
~FT. nYIMR - lARGE'! lAS 9.\ ~. .. U ., " .. V., T.U -0 .01 -0. 15 -0.24 1.59 111.8 "' .. 216.1 212.1 m.' "., n.' 
"' " .. 81.6 V., n .l -0.14 < .• 0.18 -0.17 1111.7 207.2 265.6 21U 211.9 ,9.4 J8.4 •• U •• " .. U., n.' 0.10 <.M 0.21 ..~ 114.1 211. 4 n1.6 212.1 m.4 40.2 n.' 
~.D-o U .• " .. 86,9 13.1 -0.02 -0.11 .. ~ ••• \IB .2 m.' 241.1 212.1 244.J J8.4 n.' 

• •• L • ••• ••• 0.12 0.10 ••• '.M .., , .. 21.4 ••• 24.0 , .. .. , 
9'01 Cl , .. .., L. ••• .. " 0.17 0.42 L • 15.5 ••• •. , ••• 40.5 ••• • •• 
t_ Dolo tort.dod lhiog 'Si~lifit<! Proud."., ' 



TABl.E Cl-5 

tAIU lID. J.l-~.I UIEV.lI 

IiEROSPATlIiil !.IrlW Iflltof'tER (T11II1SIMI OO1n~ 
lJl2J86 

!lIRIIECTlOM MIA' 

mE, , S!oo.IHE - 150 K. IDlIl ... 7,11'83 

""'" " TbCl1111i1 DAlA lfotttr\l 
!lIRII£CTtlI Ctf:RI:CTI!IIS 1m -. lI(IU'1I.I (FlFOtHtE) Sl"EEDh.l .. d ---- ------------ -----.-----------. . _-._ .. _. 

• , ... " ?Ilh .. I\HP) I\II~) '" m '",' •• • •• '" ... "' 
~ n. FLTIMR - TiIIRI£I lAS no.s II'H. 

" 81.0 V., E.' n.' .. ~ .. " -{I.Ot O .I~ HH.9 21U m.' m.1 219. ~ ~,.o '.l 
~ ".l ~ .. ~ .. 11.1 -0.$0 -{I.I~ (1,16 l.n ~ .. "' .. "'., 112.1 212,1 ~'.O '.l • "., 8U E.' n.' -{I .n -{I,I~ 0.1~ O.\'S 121.7 "' .. 2'51.1 m,t 2'51.9 " .. '.l 
" " .. "., ~ .. n.' <.0 < .• 0,16 1.15 m,1 ,.. .. 115.9 211.1 249.1 59,9 •. , 
~ ".l V.l " .. n.l .. ~ 0,01 .. ~ .. ,. ~ .. 216.0 2U,0 112.1 212.1 " .. 0.' 
" E.' ~., "., 16.9 <.n <.N 0.11 0.12 " .. ".., 211.9 212.1 llU 0.' 0.' 
"J' 81.8 M.' " .. 76.4 -{I.26 <." D,IO 0.71 1000,l 210.1 m .' 212.1 m.' :i'I.1 ' .l , ~ <.l , .. ,. , <.< 0.21 O.ll 0.01 O.U U.9 .., 18.9 ••• " .. ••• • •• 901 CI <.< ... ••• ••• ••• o.It ••• .." 1l.2 , .. 1~.5 ••• 16.9 ••• ••• 
5()Q n. F\.lIMJI - UQ('(1 IllS '" II'H. 

• 67,S M.' " .. ~.I <.N <.n 0.11 o.n 101.1 "' .. m .7 21l.1 116.1 ~.7 51 .9 

" < .• Bl.S "., n.' Ul D.17 -G . il 0.62 I~.l 218.1 22U 212.1 118.7 51.1 51.9 •• 87.1 M.' E.' 16.2 -G.II -G.07 <." 1.43 t7,S m.l 11S.1 211.1 213.7 51.0 5t.f .n m .• v .• v .• 71.1 <.~ -{I.Ol -G.19 . ... 110.1 214.6 nu 212.1 226.1 •. , 'S1.9 •• au M.' E.' n.' '.n 0.21 <." ... m.7 m.' 210.' 212.1 7.11.7 ~., 51.' 

'" m.' v .• 17.4 7U .. ~ 0.49 < .• D.BJ 1%.1 m.' m .1 212.t m.t 0. ' 5!.9 

*,~. 8U 8U V .• 71.8 .. " .. " -0.11 0.91> 10'l.6 111.0 22&.5 212.1 221.1 51.l 5i.1 
St Dv I.J .., ••• , .. '.n 0.27 0.15 '.n , .. ••• 10.7 ••• ••• ,. , ••• 9lICI , .. , .. '.1 ••• 0.2\ 0.22 O.ll ..n •• • ••• •• • ••• , .. ••• ••• 
~ n. FlllMR - lAS IDU 1If'H. 

O. M.' 8U "., n.l .. " 0.11 <.0 .. " n.6 219 .~ 21t. , 212.1 21U ~ .. 49 .1 

'" ~., V •• 11.5 7U -G.53 -{I.4a -{I.ll '.n 101. ! 204.' 210.0 211.1 211.8 11.1 \9.4 
O. U., 81.4 " .. n.' -G.16 -{I.n <.D .. " " .. 110.' 21l.9 212.1 m.l ~ .. 4'-1 
en U., 83.1 81.9 7406 -G.41 ~.II <." 0.67 91.0 "' .. 207.1 21U m.7 15.6 19.4 
DO 81.1 8t.7 87.0 7U -G.r! -{I.II -{I.1I O . ~6 102.9 211.1 llU 212.1 217.6 4~ . ' 49.! 

I;l'~ ~.l au 0.' n.9 <.~ ~.ll <." '.M '.l 210.! 2B •• 212.1 215.4 45.1 49.4 .. , .. , .. , ••• .. " '.n .. " 0.10 ... , .. ... ••• ,., ••• • •• to% Cl ••• .. , .. , .. , 0.23 0.21 .. " .. " l .• .. , ••• ••• '"' ••• ••• 

.- Ili" eor"d.H Ill!ng ' Slopllfltd ?'tKtdorl' 

I 



I 
TAIlLl! Cl-6 

TIII!U 1«1. J.2-1.1 !R£V.2) 

I£llOSPATI/IU SA-l$7llUIlf'IDI tTYlllSTlIR) on"" 
t:OIRltll1l1 DATA' 

1I12J8& 

SII{, • Slon.ll( - ISO M. IIOIllI '" 7,1983 

"''',m wallIS ~TA llItt...1 
~mu COItII1tlLlIIS 1.1 .... , !/ICTIJ/Il) (REfEREIIC£I Sl'£EO(o/wd ---- ----------------

" ... " "' .. •• 1\1('1 Am) N A. ' ... ' •• • •• .. ... .. 
TIlKEIJ'F .' T~l lAS &J PFIt. lstt tOOl 

"' 11.1 ••• U., 74.2 -1.85 -1.80 1.01 107.4 2()).J m.o 2JU "' .. ll.l '.1 
"' 0.2 ••• 91.1 7U -\. :is - I .~~ 0.'4 91.9 "' .. "'.2 m.4 219.5 11 .1 '.2 •• 87,] ••• U •• 74.1 -1.81 -1.82 ... H.' 201.0 201.' 219.4 242.9 11.7 ' .2 •• .. , U., 97.7 74.8 -1.17 -1.4) ..~ l~.l 110.7 168.4 219.4 "' .. ••• '.2 

~J' 17.2 •. , v .• 14 .1 -I.~ -1.67 ••• 106.8 2 .... "' .. rn .• "' .. ".2 '.2 
S ~ 0.\ .. , ••• ••• o.n 0.1' ••• 15.' ••• " .. ••• " .. ... • •• '101 (1 ••• •• • ••• ••• •. n ••• 0.11 11.4 ••• •. 2 ••• U .., ••• 
f DEIJtE£ Mf'IIlAOI •• TIIRGU lAS &3l1'li. 

'" n.2 ft •• " .. ".2 0.\0 •. U ..~ 82.S 1'n.1 If4.7 1'1.1 If'l.! U.2 '.2 

"" " .. ••• fl.] n .• .. " 0.15 ••• 81.2 11':;.1 191.4 1'1.2 1fJ.4 11.9 '.2 .. n,l " .. "., 81.S ••• 0.01 .." " .. 1f'l.4 In.' Itl.l 191.4 U.2 '.2 
~, n .• " .. 91.7 " .. D.il 0.01 .. " 102 .2 m.l 197.7 m.l 195.6 14.4 '.2 

"I· n .• " .. 94 .S 'loS 0.12 .. " 0.67 0.' L91.4 1'15.6 ItI.2 1.3,3 D.2 ' .2 " ~ ••• ••• ... ... 0.05 .. " G, \4 ••• , .2 2.' ••• , .. '-' • •• '101 (1 .. , ••• ... ... 0.0. 0.07 0.17 II. ~ ... 2.' ••• 2.' ... ••• 
500 fl. F\.T!M.~ - TIIRGET lAS 14~ l'1li. 

•• tl. '1 " .. n .• ~ .. .. ~ -0.17 0.12 ..n 12'l •• 210.3 213.1 1n.1 "' .. " .. " .. ... E.' ~ .. '1.2 n .• -0.11 -0.11 < .• ,." m.' " ... 200.2 1n.1 21>4.4 61.!i 64.8 

•• " .. " .. n.' M.' < .• -0.1' <.n 6.26 111.1 "' .. 216.7 212.1 2111.7 " .. " .. .2 0.' ~ .. ~ .. n .• 0.18 0.01 <.0 , .• m.l In.' 2~.1 212.1 UJ.O 6J.9 M.' •• f4.4 fl.1 96.1 ~ .. 0.11 -0.01 -0.14 .. " " .. 211.1 212.5 212.1 m.t ~ .. M.' 
~.~ " .. 0.' 94.5 a\.5 0.01 -0.14 -0.07 ••• 121 .7 110.' 2.'-' 212.1 "' .. 63.4 M.' ... ... '.2 , .. 0.1l 0.12 0.\1 2.JI 15.1 2.2 U.O ••• n.2 2.' • •• 901 CI .. , '.2 ... 2.' 0.12 0.11 0.12 2.' 14.4 2.' 14.8 ••• ••• •• • ••• 
~ n. f\.ttIY£lI - ll1RGEl lAS B6 It'll. ... IIIJ lRlOlIN6 DAU 
~. ••• n .• U .• 71.2 -0.01 -0.21 0.\6 ••• 122.8 "' .. 24U 112.1 l51.~ 39.4 " .. .. U •• ~., "., n .• 0.12 <.~ 0.19 .0.08 n.' 212.' m.1 212.1 112.5 •. 2 " .. 
"I· ••• 82.7 M.' n .• .. " -c.n 0.18 .. " IQ!I .O 110.7 210.6 212.1 "' .. 19.B ••• . ~ ••• • •• • •• • •• 0.11 0.\1 0.02 0.92 " .. , .. 2U ••• •. , ••• • •• 1'0% t I 2.' 2.' , .. , .2 0.47 UL ••• .. " 91.2 n.4 110.1 ••• 12'S •• 2.' • •• 
. - O,h tor rrc\.H ~L"'I 'S i~ll fi~ P'o<HIr.' 



I 

TABLE C2-I 

ADV. HACH FOR TARGET CONDITIONS ANAL. DATE: lQ-Mar-86 

AEROSPATIAlE AS 355r TVINSTAR 
ADV. MACH SERIFS REFERENCE NUMBERS 

TEMPERATURE 59 degrees F (15 degrees C) 

SERIES US TEMP (F) RafOR RPM 
A 113 . 00 59 . 00 394.00 
B 100. 00 59 . 00 394.00 
C 88 . 00 59 . 00 394.00 
H 125 . 00 59 . 00 394.00 
N 74.00 59 . 00 394 .00 

TEMPERATURE 77 degrees F (25 degrees C) 

SERIES !AS TOO' (F) 
IWTOR '''' A 113.00 77 .00 394 .00 

B 100 . 00 77.00 394 .00 
C 88 . 00 77.00 394 .00 
M 125.00 77.00 394 . 00 
N 74 . 00 77 . 00 394 . 00 

TARGET CONDITIONS 

SERIES 
A 
B 
C 
H 
N 

DESCRIM'lDN 
500 FT. LfO IAS .. 113 KTS. 
~ FT. LFO lAS ~ 100 ITS. 
SOO IT. LFO lAS _ 88 KTS . 
500 FT. LFO lAS _ 125 KTS. 
500 FT. LFO lAS _ 74 KTS . 

.. 3gJ, . 00 RPM .. 100l ROTOR SPEEO 

BLADE DlAM. ADVM , 
35.07 0.8190 
35. 07 0.7994 
35. 07 0.7812 
35.07 0.B372 
35 .07 0.7600 

BU.OE OlAK. ADVH I 
35.07 0.8052 
35.07 0 .7859 
35. 07 0 . 7680 
35 . 07 0.8230 
35.01 0.7472 



TABLE C2-2 

ACTUAL TfSI' CO)lOITlONS ANAL . DATE: I()...Kar-86 

AEROSPATIALE AS 35SF TWINSTAR 

"EN! lAS TEMP (F) ROTOR RPti BLADE Dr AM. ADVM I 
'1 11 4. 63 65.00 390.00 35. 07 0 . 8103 

" 114 . 63 65 . 00 390. 00 35 . 07 0.810] 

" 114 . 63 65. 00 390. 00 35. 07 0 . 8103 

" 116 . 37 66 .00 390.00 35 . 07 0 . 8121 

" 116 . 37 66.00 390. 00 35. 07 0.8121 

" 115 . 50 66 .00 390. 00 35 . 07 0 . 81OB 
as 102 . 47 66 .00 390.00 35 . 07 0 . 7912 
B9 99 .87 66.00 390 . 00 35.07 0.7873 
'10 99 . 00 66 . 00 390 . 00 35 . 07 0.7860 

'11 97 .26 66.00 390 . 00 35 . 07 0 .7834 
'12 101.60 66 .00 390.00 35 . 07 0 . 7899 
'13 97 . 26 66 . 00 390 . 00 35 . 07 0 . 7834 
C14 87 . 71 66 .00 390. 00 35.07 0.7690 
C1' 86. 84 66 .00 390 . 00 35 . 07 0 . 7677 
C1' 88.58 66 .00 390 . 00 35 . 07 0 . 7703 
Cl7 88. 58 66 . 00 390. 00 35 . 07 0 . 7703 
C1' 8'-''' 66 . 00 390 . 00 35 . 07 0 . 7703 
"49 128.52 71. 00 385 . 00 35 . 07 0 . 8183 
"50 123 . 31 71.00 385 . 00 35 . 07 0 . 8105 
",1 118 . 10 72 . 00 385 . 00 35.07 0.8020 

"" 124. 18 72.00 385 . 00 35 . 07 0 . 8111 

115' 121.58 73 . 00 385 . 00 35.07 O. lllJ64 

'" 69 . 47 72.00 385 . 00 35.07 0 . 7293 "', 76.42 73.00 385.00 35.07 0 . 7390 
'56 78 . 16 73. 00 385 . 00 35.07 0.7416 



TABLE C2-1 

ACTIIAL TEST NOISE DATA 
ANAL. DATE: IQ-Har-86 

AEROSPATIALE AS 355F TWlNSTAR 

TEST -- AS MEAS. PNL'IM - -- PNLTl'I 492 F'OOT NORM . 
EVE.orr ACT LEIT CENfER RIGIIT Lm C""" RtCK'!' 
AI 511.20 87 . 90 91 . 40 90.50 88.07 91 . 74 90.67 
A2 459 . 50 88.40 n . lo 89.60 88.11 91.50 89.31 

" 467 . 30 88.50 91.40 90. 30 88 . 28 91.95 90.06 

" 478.80 88.80 91.90 89 . 90 88.68 91.66 89.78 
AS 510 . 00 ".00 91.10 90.70 88 . 16 91.42 90.86 

" 479.00 89 .60 92 .10 89.30 89.48 91.86 89 . 18 
88 479 . 90 87.10 89.80 87.60 " .99 89.58 87.49 
89 519 . 80 86 . 00 90 . 20 88.50 86.25 90.68 88.75 
BID 497.80 86.40 89 . 20 87 . SO 86 . 45 89 . 30 87.55 
811 503 . 70 87 .00 89 . 20 87.70 87 .10 89.41 87.80 
Bl2 530.60 87.10 88 . 80 87 . 30 87 . 44 89 .46 87 . 64 
Bl3 5S4 . 40 86.00 ... SO 87.30 86.56 89.85 87.86 
CI4 526 .20 85.8Q .. . SO 85. 90 86 . 10 89. 39 86.20 
C15 456.70 86.90 89 . 60 87 . 20 86.59 88 .95 86.89 
Cl' 486.10 86.40 90.10 85 . 60 86.35 89.99 85.55 
CI7 462 . 70 87.20 89 . 30 87 . 70 86 . 94 88.76 87.44 
C18 488 . 20 86.60 89.40 87.00 86.57 89.33 86.97 
"49 483.70 89 .50 91.80 92 . 80 89.43 91 . 65 92.73 
"'0 476 . 70 89 .90 94 . 20 91.30 89.76 93 . 92 91.16 
"'1 474.70 89.50 92 . 60 91.50 89.35 92 . 29 91 . 35 
",2 500. 20 89 . 30 93 . 40 93 . 30 89.)7 93 . 55 93 . 37 
)!" 490.30 89 .20 93.10 90.40 89 . 18 93 . 07 90. 38 

'" 488.60 85 . 40 88 .1 0 NA 85.37 88 . 04 NA 
'55 475 . 70 85 .20 89.50 87.50 85.05 89 . 20 87 . 35 
'56 495.50 85 . 10 ".00 85.60 85 . 13 " .06 85. 63 
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I 

TARLE C2 - 4 

AEROSPATIALE AS 355F 1\nNSTAR 
LEfl SIDELINE 

ANAL . DATE : IO-Har-66 

EVOO 

" ., 
" " ., 
" as 
B9 

810 
811 
812 
813 
CI4 
CIS 
CI' 
CI7 
CI8 

'" MSO 
M51 
M52 
M53 
N5' 
N55 
'56 

X I NPUT 

0.6103 
0. 6103 
0.6103 
0 .8121 
0 .8121 
0 .8108 
0 . 7912 
0 . 7813 
0 . 7860 
0 . 7834 
0 . 7899 
0 . 7834 
0 . 7690 
0 . 1611 
0 . 1103 
0 . 7703 
0 . 1103 
0. 6183 
0 . 8105 
0.8020 
0 . 81 11 
0._ 
0.1293 
0.1390 
0.1~16 

Y INPUT 

86 . 07 
86 . 11 
88 . 28 
88 .68 
86 . 16 
89 .48 
86 . 99 
86 . 25 
86 . 45 
81 . 10 
81 . 44 
86 . 56 
86.10 
86 . 59 
86.35 
66 . 94 
86 . 51 
69 .43 
89 . 76 
89 . 35 
89 . 37 
89 . 18 
85.37 
85.05 
85.13 

LINEAR REGRESSTON EQUATION 

y • 

, SQ . , 
STD. ERR 
CORREL 
S4MPLE 

-
--
• 

• 

SLOPE 
51 . 63 

0.11<16 
0.898 
0.651 
0.898 

25 

KEAN X _ 

S.D. X -
HEA~· Y _ 

S.D. Y -
TOT VAR _ 

I NTERCEPT 
46 . 80 

0.7871 
0.0254 
87 . 41 

1.46 
2.13 
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tABLE C2 _6 

AEROSPATIALE AS 355F TWINSTAR 
CENTER LlNE 

ANAL. DATE: lo-Har-86 

EVe."t X INPUT Y INPUT 
-------

AI 0 . 8103 91. 14 

" 0 .8103 91.50 
A3 0 . 8103 91.95 

" 0.8121 91.66 

" 0 . 812 1 91.42 

" 0 . 8108 91. 86 
B8 0 . 1912 89 . 58 
B9 0 .1873 90 . 68 

810 0.1860 89.30 
'11 0 . 1834 89 . 41 
BI2 0 . 7899 89.46 
BI3 0 . 7834 89 . 85 
CI4 0.7690 89 . 39 
CIS 0 . 7677 88 .95 
Ci6 0 . 770) 89.99 
en 0 . 7703 88 . 76 
CIB 0.770) 89 . 33 

'" 0 . 8183 91.65 

'SO 0 . 8105 93 . 92 
MSI 0 . B020 92 .29 
'52 0 . 8111 93.55 

'53 0.8064 93.07 
N54 0 . 7293 88.04 
N55 0.7390 89 . 20 • N56 0 . 7416 88.06 

LINEAR REGRESSION EQUATION ----
y • SLOPE " • IrrrERCEPT 

• 55 . 59 46 . 80 

R SQ. • 0 . 705 "'" .. 0.7877 
R • 0 .84"0 S. D. X - 0.02S4 

STD. ERR • 0 . 930 MEAN Y • 90. 58 
CORREL • 0 .840 S. D. Y - 1. 68 
SAMPLE • " TOT VAR • 2. 82 



TABLE C2-7 

LINEAR REGRESSION EQUATION 
--------

y • SLOPE " + INTERCEPT 
• 55. 59 46.80 

R SQ. • 0 . 705 HEAN X .. 0 . 7877 
R • 0 . 840 S.D . , . 0 . 0254 

STD. ERR • 0 . 930 MEAN Y .. 9o.s8 
CORREL • 0 .840 S. O. Y • 1.68 
SAMPLE • 25 TOT VAR .. 1 . 82 

11 11111111 111 1111111 1111111111111111111 1111 1111111111 11 1111 
SF£OND ORDER EQUATION 
----- ---

y • A + BI " + 82 ·X ' 
Y • 433.95 + -9101 . 08 " + 640.68 ·X ' 

R SQ. • 0 .100 HEAN X .. 0.7877 
R • 0 . 836 S. D. X • 0.0254 

$TD. ERR • 0 . 846 MEAN Y .. 90 . sa 
SAMPLE • 25 S. D. Y • 1. 68 
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TABLE Cl-8 

AEROSPATIALE AS 355F TWIHSTAR 
RICIfT SiDELINE 

ANAL. DATE : 10000r-86 

EVENT X INM Y 10M 
----

" 0 . 8103 90 .67 ., 0.8103 69 . 31 
A3 0 . 8103 9O .OS 

" 0 . 8121 89 .78 
AS 0 . 8121 90 .86 

" 0 .81OB 89 . 18 

" 0 . 7912 87 . 49 

" 0 . 7873 88 . 75 
BIO 0 . 7860 87 .55 
Bll 0 . 7834 87 . 80 
812 0 . 7899 87 . 6lo 
BI3 0 . 7834 87.86 ". 0 . 7690 86.20 
CI5 0 . 7677 86 .89 
CI6 0 . 770) 85 , 55 
CI7 0 . 7703 87 . 44 
CIB 0. 7703 86 .97 
M49 0,8183 92 . 73 
M50 0.8105 91 .1 6 
MSI 0.8020 91 . 35 
M52 0.8111 93 . 37 
M53 0.8064 90.36 
'5' 0. 7293 " '" 0 . 7390 87 . 35 
'56 0 . 7416 85.63 

SECOND ORDER EQUATION - --------------
y • , • 81 
Y • 836 . 11 t-1992.93 

R SQ. • 0 . 778 MEAN X • 
R • 0 .882 S.D, X . 

STD . ERR • 1. 030 MHN Y • 
SAMPLE • " S . D. y. 

------------
OX • B2 'X' 

" • 132t. . 26 'X ' 

0. 7901 
0 . 0227 

88 . 83 
2. 15 



TABLE C2-9 

LINEAR REGR~ION EQUATION 
------------------

Y • SLOPE . , • INTERCEPT 
• 78 . 26 26 .99 

R SQ. • 0 . 683 MEAN X _ 0 . 7901 
R • 0 . 827 S. D. , . 0.0227 

STD .ERR • 1.238 MEAN Y .. 88 . 83 
CORR EL • 0 . 827 S. D. Y • 2 .1 5 
SAMPLE • " TOT VAR .. 4.63 

111111111111111111111111 111111 111 111111111111111 111 1111111 1 
SF.COND ORDER EQUATION 

----
y • , • " . , • B2 'X ' 
Y • 836.11 +-1992 . 93 • X • 1324 . 26 'X ' 

R SQ. • 0.778 HEAN X .. 0.7901 
R • 0.882 S. D. X • 0 . 0227 

STD.ERR • 1. 030 MEAN r • 88.83 
SAXPLE • " S . D. Y • 2.1 5 





A: 10-/'Hr'-aS 

TABLE C3-1 

ruw.RY mlL tLVrlS (dB) 
\)\TA K«.f$SF1l m! tOO O1UIF1C4.Tll1l K«XHlRES 

llEllW'lJ:R: AElQiPATIAI.E SA-15S' 'lWIN'>TAR 
CPERATI(}I: 100 TAKHFF 

ltIfiR SIJE.rnE """" SIllllNE 

= 2 , 3 

'" .,.W 86.10 91 .00 

"" ".00 ffi.m ... " 
'" 88.10 ".m OW, 
W ".W ffi.W " .SO 
rn 87." 85 .W 87.ro 

"" ".ro 85." ".20 

'" 87." ".ro 87 .<:0 
OJ fII.W ffi. '" fII .m 

'''''''' 87.64 ,.,.,. " .58 
SID. lEV . O.ll 0 .67 ,.,. 
'Xlt C.l. 0." O. ~S 0.00 

3 MIC 
,~ 

" .23 
" .63 
" .93 
" .m 
" .ro 
87." 
".33 
fII.'O 

87.59 

OS, 

0.33 



A: \3-M:Ir-aj 

TABLE C3-2 

"'Ie 
""'" SIiElIE """" SIlR.mE '''''''' 
sm: 2/J , 3/2 

Ai 87.CD , ... , "'.'" 68.43 

" 87.:Jl "'.20 "'.>I , ... , 
A3 ... '" ea." m.1O !Il." 
M 87.., "'.'" "'." lB." 
AS ".:Jl ea." fR.'" 87 .'11 
II> !Il.:Jl 1J}.10 "'." IB.87 

''''''''' 87.25 ... " "'.>l lB." 
SID. lEV. 0.75 0.42 0.1.> 0.16 

'.Ot c.r. 0.62 0.35 0 . 12 0." 



A: lCJ..&r...aJ 

T/IJILE CJ-l 

SUW,RY mIL l.8'ElS (dB) 
I}I.TA H« [..,,<;EII mi 100 Cl'RUI' lCATIrn IID:El.RFS 

IH.IITPlfll: AmEPATIAl.E SA-J5:i' 'lWI!Sl'AR 
<Hl!ATID'I: lDD AmO\CI! 

""'" S11ILrnE CEmR S11ILrnE 

sm 3 , 2 

F42 92.00 93.'" "'.00 
'" 00.00 " ... ",.ro 
F4' 93." 94 . 10 "'." F'5 92 . 10 ".00 00.40 

'" 92." ".ro "'. '" F47 92.00 93.00 00.00 
F48 92.n 93.00 ffi.'" 
AWJYGl 92.26 ".>J "'.rA 

SID. 1lY. 0.8] 0." 0. 19 

9J:r; C,1. 0.59 0.37 O.l~ 

, 

3 MIG 

'''''''''' 

91.57 
91.43 
92.00 
91.70 
91.'13 
91 .00 
91.63 

91.70 

0 .21 

0,16 

u 

J 





APPENDlX 0 (01-03) 

AEROSPATlALE SA 365N . DAUPHlt; 



TABI.E D1-1 

1/iOIt£!fl. J.I-!.I (R!;\I . !1 

o\HW'~TliIl! SIt-lO'SJI HEUCOI'lER (~IM) DOl/l st 
21l1S. 

(O~~£CT1~ ~,~. 

SlT£: , C'aflrn.ll1!: - (iHTEI! '" 0,1'18:1 

~llC 1~11«; DIoU (I!ottr,) 
tlJtiCTED ctJIlIEClHlIIS Idtl "'" l/ICTIlIoLI UIHU OICtI 51'HDloJ .. d 

~--------------. ------ ------------------ ------_.--------- -----
" ... " PIIU. b 1\11'1 I\HAI '" AI ,." u. ~ U • .. st. ., 
II O€GR£t Ili'fRQACI! -- 'MGt1 I~S 7'l m. (leM) 

m 110 110CWIG DPoTA ,y ,~ . 4 ~ .. 97.1 au -11.36 -II •• ! 0.10 112 .~ 115.9 12'!i.2 119 •• 129.0 ••• :\!l.b , .. ~., 91.9 H.' ~ .. -1.Of -!.()4 ,.~ ~1.! 107.1 1'lt. 4 \!9 .• 129.8 ••• !8.0 

'" t:;.! n.' H. ' ~ .. -1.]1 -1 •• 1 .... 101.1 IOU 105.4 m.l 121.6 ••• JU 

'" 96. J n.' "., 0.' -1.1)7 -1.0:. .. " 10&.~ 107.0 111. 4 119.1 12U ••• l8 .6 

'" 96 .4 n.' 0.' 84.0 ,o.ee -11.$7 ••• IOU lilt.' 1 !l.7 11 9. J 124.' ••• lB.6 

'" 90.6 " .. "., 0.' <." <." ••• 111.~ lIC.' 129.~ 119.1 1~. 11 ••• l~.' 

'" ••• 92.5 " .. U .• -U2 -1. 45 O .~1 129.l 102.0 118.2 I I? J , ., la.o lU 

lot 'r.; .9 "., H.' ••• -1.00 -G.on 0.3l IO~ . S 107.9 114.0 11 9. J \20 .9 ••• l8 .6 
St tH 0. 7 .. , ••• L' 0.l9 O.J~ 0.14 12 .~ ••• , .. ••• ••• ••• ... 
1'01 Cl ••• • •• ••• • •• ••• .. " 0.10 .. , l.' I. , , .. ••• ••• • •• 
lMlEOH -- '0\.~E1 110$ 75 ~TS . tlCllll) 

D. 9U 91.3 "., ~.! -!.Sa -l.~ L!)9 n.' 0.' 9L4 I~.~ 127.7 > .• 18.6 

'" ,U 91.7 " .. 84.0 -2.10 -\. 'r.; '.M ~., IOU 10'5.2 !~.2 Ir.l.o l8 .6 J8.6 

'" "., 91.B 101l .6 ~ .. -2.1 4 - 2.0! O.M n.' 1~. 1 104.2 125.2 125..! • •• ••• 
'" "., 90.7 97.0 au -:!.l:l -2 .29 ~.67 76.4 I~U 104 .7 1~. 2 12U ••• ,a .• 
rn 90 .7 91.~ " .. QJ.~ -2.92 -2.!.I. ~.S l ~ .. 9U 97.6 12:i . 2 125.2 • •• :lS .6 
m 96 . \ 91.1 " .. 8U -, .21 -2.16 .. " " .7 102.1 1~!. 7 125. 2 126.9 :;8.& ••• m 9O.Q " .. " .. "., -2.SS '2 .75 •. U H.' ".1 97.1 1:05. 2 12U • •• • •• no 96,0 " .. 97 , ' t'2.~ -}.}! -l,ll , .00 81.1 '2.1 ~., Ir.l .' l1U 3U :!u 

;a'tH 
U.4 ' 1.1 0.' ~ .. -2.&7 -2.55 '.n ~., 0.' " .. 12:;. 2 12& •• ••• • •• ••• • •• ,. , • •• 0.57 • •• G.t9 , .. ,., , .. ••• L2 ••• • •• 

90~ Ct '.l .., '.7 ••• ••• • •• 0. \3 ••• U l.' ••• ••• ••• ••• 

. - D,t;, ".".rt<t~ U11rot ' S,o,l,fLtd P.o'~l"t· 



I 
""" Dl-2 

TIISH ~n. J.l-!.2 H!'EU.!) 

AEf<OSF~114l.E SA-3.\Sij ~lltttl£~ (OMf'llIHI OOTI1SC 

ro>.RI:CT10~ DAlAI 
21 1186 

SHE: • UI!TERl.1NE - tunER "" .,1983 

"""''' l~lICIo:n!G MIA (11,1 .. ,) 
COIl!lEClED ffiAAECTIM (tBI .'" III{:IUAIl IREFERUCEI SPEED(uutl -_._-_._-- ----------------. - - - -- -- --------------_. ------------

" '"' "' ~Wl1. •• I\H~) AIIAI '" A; '-" •• ~ 0" .. ... ." 
5M fT. flYWEP. -- lAAl>£! I~S m I(JS. 

" NI)\IlACI(\H!,; DATA 

" n.' V., ~ .. M.' -2.11 -2.04 .. ~ Loa 9! .1 126.2 !21..2 I~.O \:iC.O 61.7 69.4 
~ " .. " .. n .• .., <.M ~.57 -ll.O2 0.61 tn.! 146.5 m.' lSO.n 171.~ 61.9 .Y.4 
M '10.S "., 9> .4 •. , --0.08 -I).O! -0.17 0.61 10J.S m.2 157.7 150.0 154.4 67.9 67.4 

" " .. " .. n.' n.? .f,I.l0 -0.6J 0.01 0.01 ••• 144.9 145.5 lSol.G \SO.1 67.9 69.4 • "., S4.S 91.7 78.2 -{l.42 -'i.JJ -0.011 0 .61 97.9 \49.2 1:iIJ.6 150.0 151.4 67.9 6U 

" " .. ••• 91.9 ••• <." -0.5<1 -o.o~ 0.65 110.6 H6.S 156 •• \5<1.0 \&O.J 67.4 69 .4 ... "., au 91.4 77 .9 -(l.IS US -I) . V 0.1i9 lM.S m.9 \61.4 1:;0.0 159.2 M.' 69 .4 

~·Dv " .. a5.1 n .' 7S.S -0.1~ -o.~ -0 .06 0.69 10i.S 1~~.9 15U I~.Q 1S1.J 66 .R 69. ~ 
U ••• U L. 0.70 0.69 UI O. I 1 12.B ••• 1~.1 ••• .., , .. • •• 901 CI ••• ••• ••• • •• O. ~! O.~I . .~ O.1:l ••• ••• ILl ••• U .., • •• 

5M n. flllll/ER -- lARGE! lAS 12'J KTS. 

'" ~., • •• 91.5 77 .~ -0.61 -0.5\ 0.0, OSI !27 .0 W .I I!>U 15\).0 187.8 61.2 61.7 

'" " .. 8U 91.2 n .• -1. 2l! -I.I~ O.U 0.65 103.~ ll7.6 141.5 150.0 ISU ~., 61.7 ... ~ .. a~ .~ 91.7 71.6 -0.9 <.~ < .~ 0.67 m.~ m.1 170.2 I~.O 119,7 ~9 .J 61.J ... " .. 9~,6 93.2 ••• -I.M -1.20 0.16 0.71 103,. t:\6.4 m.l I5'M 151.3 59.7 61 .1 

"I' " .. ••• 91.9 n .' -ll .~ -Q.~ ' .M 0.69 114.4 142. I 160.6 I~.O 169.0 M.' 61.7 

" ~ ••• .. \ \ .. • •• O.4~ US 0.11 0.16 11.6 , .. n.' ••• 17,3 • •• • •• 901 CI .. , .. , L' 0.5 o,~ O.~5 0.13 0.19 I~.S ••• 27.0 ••• 20.4 ••• • •• 
Wl fl. fLYtl'lER -- lARGE"! IllS 10~ KTS. 

m au 84.5 ~., 76 .9 -0.17 -ll.11 4) .12 0,90 100.7 152., 1~,9 1:;0.0 IS2.7 52.0 S-I .o 
no ~., 8~.~ 9l.3 71.4 -0.62 <.~ -ll.10 Q.94 101.1 14S.0 W.7 150 .0 152.9 ~1.4 54.0 
m ~ .. ••• 91.5 77 .4 -0,47 <.~ -0.17 0,94 100.9 141.9 1!A),6 I~.O 151,7 51.4 " .. 
'" 96. ~ au ?l.0 16.6 -ll.24 -0.11 -0.,4 0.74 1~.4 ISI.2 156.9 150.0 IS~,6 51.4 54 .0 

'" ~ .. au 91.0 77 . I -1.18 -1.03 .. " 0,94 101.6 nB .B 141.7 150.0 153.1 51.4 :;4,0 

"" ~ .. B4.4 91.2 n.' < ." -o,n -O,M 0.94 I! 1.0 IU.I 151.3 1~.Q 160.7 51. 4 " .• 
~. o-. ~., ••• 91.4 71 .1 -0.S9 -0.50 -0.1, 0,9; 103.5 146.~ ISO .8 150,0 15-4,6 51.5 S-I,O 

••• ... • •• • •• u .. ~ 0,11 0.02 U ,.\ ,., ••• .., .. , ... 
901 CI .., ... • •• .., O. ~I •. n 0.09 0.01 ••• 

.., 4.~ ••• , .. 0.' • •• 
1'iOO FT. FLYOVU -- tAAGEl lAS I1S XIS. 

'" " .. 19,0 84.7 70.b -I .:Ie -l.OJ •. % 94.0 2\1402 "' .. !M.O 000.' 61.9 69 .4 

'" 8U n .' au 70.1 0.01 0,16 -0,:30 108,8 31U 311 .1 000.' J14.9 41.1 69.4 

'" 83.7 7U 86,2 n .• < ." -o,n ../).IS 97.0 101.9 "'., 000.' 302,) 67.4 69.4 ." 84.0 " .. 84.; 7G.! <.n -0,61 -0,00 9>.9 m.' 296 .1 ..... .... , 67.1 69.1 

'" lID t~IItt:l!1G om 

W·o. 93.B n.' BU 71.0 -o.5\' -0.15 -O.1l ••• m.' JGI.9 000.' J05.2 67,5 69.4 
0.; 0.; LO ••• O.SI ••• 0, I. , .. \3,4 21.0 ••• , .. ••• 0.0 

901 CI 0.; ... u ... 0,61 ••• 0.19 ... IS.? 24,8 '.0 ••• ... ••• 
.- O.h Cor"e<~d U.;og 'SI"9l1fi'd ~r ... t(I .... • 



I 

TAIILE Dl- 3 

TMlE 110. J.I-1.3 IflEV .1I 

MiOSPUlItU 5II-l6SiIlnlCC1'mt IDIiII'III~1 

tcti£CTLOII O/IT~' 

SITE: CnUJ!lll1E - Cgmt "" ',1m 

tcnECTED 

" I\ml I\!t~l 1\2 I\~ 

T/II([QH •• TloRGtl I~S 7:i ~TS. tT/n FROII!t(N{lII 

TAK((JF - To\ROCT lAS 7:i m. tllO Fl!tII\ ~l 

, 0E1if:EE torfI!OAOI -. To\ROCT lAS 7:i kTS • . , 
"" ,4.1 "., ~., Ill.9 < .• -0.44 o.t4 .. 9U 91.1 n .• ••• <.n -0.14 .. ~ 
"" 96.8 " .. n .• ~ .. 0.12 0.11 -0.04 

'" ".4 " .. 100.2 " .. .-<I.n <.n 0.11 

m'l>/ 9U 91.' n.' 64.0 <.n -0.12 0 .07 
, .1 ,., ,., L' 0.24 0.24 '.M 

!Ill CI '"' '"' ' .1 .., ••• ••• '.M 

,. DIU CorrKt..4lkl", 'S iopl iliK ProcK .... • 

ACOOSm ... , 
' .. ' 

m.s 
RU 
~ .. 
97.1 

n.' 
16.7 
19.6 

•• • •• .. 

III TllACltll1i O/IU 

NO TIlACltIIli O/IT~ 
m.6 m.l llU m.o 
lIS.& 11&.9 119.5 119.' 
121:1.1 110.5 1I6.5 119.0 
III.S m .• 118.5 119.4 

liS.' m.~ lIU 124.1 , .. .. , ••• • •• l.' .. , • •• lI.S 

DDT!TSI: 

""" 

5P£[[II..-.. <I ---------... "' 

~ .. ~ .. 
~ .. ~ .. 
~ .. 0.' 
~ .. ~ .. 
:38.6 " .. 
••• • •• ••• ••• 



lilt: 2 

TABLE Dl-4 

IMilt 110. J .I -? I It£1I.ll 

wtIl'lI'llllll1 str-l65IIl£Llcormt (DMf'\!(~1 

CtJIfI£tIIl)( llfI1A' 

SIDEtLME - 150 K. SOlIllI 

WllSlIt WO:llJOllfIU U\,ttu) 
ClftEC'1HlIIS (~B) IIHGlE (~TUM.l (~FEREl(tI SPEEDlaJ~) 

I\ml 1\1(AI 1\2 1\1 ... "' 
/0 OEGR£E If'I'Rl\I\tII - TAAGE1 lAS 7'l KTS. (1001 

... 110 llfITA ••• 

THCEII'F - lAR6£T lIS 1:i KtS. tlCIIGl 

'" 94.4 n.' 94.' ~ .. -L~2 -1.17 0.17 ~ .. 174.1 In.7 1!':i.4 1'.11.4 ~ .. ~ .. 
'" 91.0 n.' 91 .1 n.' -1.14 -1.01 ••• 127.7 18'1.5 .... 1!':i.4 246.9 ~ .. ~ .. 
En 9l.~ a., n.4 n.' -I. " -1.04 '.n 1211.2 18'1.1 m.e 1!':i.4 m.7 ••• • •• ,. n.6 n.' 91.7 n.' -1.21 -1.09 '.n 12!.7 Itl.S 117 .4 1!':i.4 23409 ••• • •• EM 91.8 ••• 9U n.' -1.l7 -1.21 ••• 125.5 178.5 219.1 1!':i.4 m.l ••• • •• m n.' 94.~ n.' -Ul -1.14 14t.e 181.1 ,.. .. 195.4 .... ••• ••• m 91.8 n., 93.6 n.' -1.\4 -I.;G G.ll l:r.i •• 177.7 218.5 195.4 240.2 ••• • •• m 94.7 •. , 95.4 ~ .. -UI - 1.44 0.3~ m.4 175.6 m.B 195.4 269.0 ••• ••• 
OJ' 91.8 ••• n.? n.' -1,Ji -1.21 ••• 123.7 m,1 217 . 4 195.4 ... , ••• ~ .. , . • •• ••• • •• .., 0.18 0.1' ••• 21.1 '" ~ .. ••• 55.8 ••• • •• 
~J [1 ••• '.l U ••• 0.12 0.11 0.04 IU '" lS.S ••• 37.4 ••• • •• 
•• Oil. Cot.t<lH u"ing 's,op""" J>ro<""'t' 



TABLE Dl-5 

1lll!1.E H!I. J.I-2.? !RE~ .)) 

/iIlOSl'Allltil SII-3I.SN !l£l.lI:1l'lER 1~1~) OOTIlSC 
21 liM 

t:W!ECT1OH DATAl 

sm: , SlDEll1IE - I~ ~. !itlf!K '" 6,lm 

IICOO'lTlC TAAO:llfG !IIITA (1Io1.tr~) 
t:OP.REnED ~C1HlHS IdS) "'" ,""'", (REFEREIItE) 5PEED(~ .. <l 

~---~.~.~.-- ----_ . . 

" ,"'- "' PIft.T. •• I\IIP) I\IIA) A> A' ,"', O' ~ OM "' •• ., 
::.00 FT. FUtlYER -- lllP:Gt1 lAS m v:rs. 

" H!I lRIICIIUKl !IIITA 
M 9402 •. , 9U St.9 -I.~~ -1.:16 -0.25 '2.20 m.~ 195.5 2M.8 212.1 "' .. .1.7 ~9.~ 
~ ••• ~., 9J.~ ~ .. < .• <.~ <.~ 1.37 17,;.3 "'. , "'., 212.1 2M1.Q 67.9 .9 .~ 

" 91.6 S7.0 9U ••• -o.J7 < .• -0.12 1.24 117 .J m.s 240.6 m.1 m.7 67.9 69.4 

" ~ .. " .. ~ .. -0.12 -0.61 1.37 121.6 ". .. 24-1.7 m.1 m.6 67.9 69.4 
~ 91.7 87.1 9U •. , -0.6, -0.41 < .• 1.24 Itfl.3 211.0 m.~ 212.1 224.7 67.9 69.4 

" ~., 9U n.' -0.6 • -0.67 I.U 117.6 "'. , 2:16.0 212.1 <.\9.4 67.4 69.4 . " "., S7.~ 94.B •. , -0.27 -0.27 -0.21 1.40 112.7 215.0 m.o 212.1 m.' ••• 09.4 

""J' 'nol ••• 94 .1 ••• < .• -0.60 -0.14 \ . 41 llU 208.6 nll.7 212.\ 242.8 ••• 69.4 
S IN 1.1 '-' '-' U O.lS 0.17 ••• 0.31 ••• ••• 10.2 ••• Il.l '" ••• ~t Cl .., ". ". .., ••• '.n ••• Q.14 ••• .. , ,., ••• • •• u ••• 
::.00 n. FlIOVE~ -- TAAOCI lAS 120 Il1S. 

'" ••• ••• 91.9 77 .4 < .• -0.51) ••• 1.20 109 .S 209.5 222.7 212.1 225.5 61.2 6\ .7 
." ••• •. , 91.5 n.' -0.81 < .• ••• 1.32 •. , 201.0 204.7 212.1 214.0 ~., 61.7 

"" •. , 6U 91.0 7U -0 .• 7 < .• - 0.11 I.!fl IIS.l 209.5 m.b 212.1 240.5 59.7 U.7 ." n.! au n.l •. , -L02 < .• 0.01 ". 115.4 202.2 m.' 212.1 214.S 59.7 61.7 

I"t 90.0 •. , 91.9 n.' -0.77 -us -0.02 L47 IM.4 206.1 "'., 212.1 m.' •. , 61.7 
s<. !N Q.9 ••• ••• ••• 0.19 0.19 .. ~ ..~ IU • •• \U ••• 11.& ••• ••• m 1:1 ". '-' '-' ... '.n '.n 0.07 '.M 19.2 ~ .1 I~.B ••• 13.7 ••• ••• 
500 FT. FLYII'IU -- TAAGET \!IS IG5)IT';. 

t\~ ~ .. au •. , ~ .. -0.42 -0.!7 -0.18 2.IlJ 120.3 213.1 246.7 212.1 24S.4 ~2.0 ~4.0 

'" •. , U •• 92 .0 n.' -0.66 -o.~7 -0.15 "" 1I4.4 ,.. .. m.' 212.1 2:ll.l 51.4 54.0 
on 89.4 64./, •. , n.o -0.48 -0 . 42 -0.18 UI n.' 210.1 i15.5 212.1 217.6 51.4 ••• m au "., ••• 76.9 -0 .35 < .• -0.22 1.91 101.0 212.4 216.4 212.\ 216.1 51.4 54.0 
m ••• 84.1 ••• ~ .. -0.93 < .• <.~ '.k! m.2 203.8 2lB.2 212.1 248.0 ~1.4 ••• 
'" .. , ~ .. 91.0 n.' -0.65 -O.SQ -0.11 "" IOS.l ,.. .. 217.8 212.1 22!.4 51.4 54.0 

fflJ' 89.4 8:;.0 ••• 74.4 <.~ -O.~ -0.\6 '"". 107.1 ,., .. 227.2 212.1 2!(1.7 51.5 ••• S ()o, 0.6 ••• ••• ••• 0.21 0.19 O.QS ••• IU .. , H.O ••• !l.9 .., ••• WI CI .. , .., .., ••• 0.17 0.1& ••• .. " lU , .. IQ.7 ••• 11.4 .., ••• 
1000 FT. FLYIJ'.'E!'! --lAAOCT 1!1S 1>S Il1S. . " ••• "., •. , 71.! -0.9\ -Q .lI!i 0.05 ••• 320.6 m.l m.' l16.1 67.9 49.4 

'" 8S.2 81.0 86.4 n .• -0.08 .. ~ -0 .26 107.1 J.I9.J :11>5.4 115.4 ". .. 47.4 69.4 
on •. , " .. 64.7 71.4 -us ·0.35 -0 . 14 •. , "' .. 3:16.7 135.4 ",., 67.4 69.4 

'" 84.J •. , ••• 71.9 -0.74 -0.41 < .• \11.4 :nO.B l&O.S J.lS.4 ''''' 67.4 69.4 

•• NIl 1 R/IO(! JI{; tII\ t ~ 

~d '!N 84.5 ••• .., 71.9 -0.53 -0.45 -0.11 ••• TI4.1 ,.. .• 335.4 347.0 4].~ 69.4 .. , .. , ••• ••• 0.37 .. " O.ll 11.7 11.9 W., ••• 14.2 '" ••• 
90t Cl ••• ••• LO LO 0. 44 0.44 0.15 16.1 14.1 24.3 ••• 16.7 .., ••• 
,. D,h eo.r .. {\" ~i~ 'Slopl ifi" Pro<.~ .... ' 



taldtEC1ED .. (til.. sn PIL To M. • 

TA8L~ D1-6 

lM!U l1li. J.I-2.1 (IEV. II 

w:DSPAlllU SA-l65IIInL!XFIER (DIIII'I(LM) 

t<IIRECTl!ll( G/liU' 

SLO!:l1Nf; - ISO M. SOOlH 

AtooSllt 
"'-' 
",.> 

lfllllIOIT -- Iii!6£! l~ ~ kT5. 1110 FIIlIIIINEi) 

H. MIl WlTA ... 

lMElfF - tlirGtl LAS ~ US. !T/6 FROIIIli!NIO) 

... MIl IIItIA ... 

9 DEGItEf. IIPI'RIlN:!! - TMr.ET lAS 75 KT5 • 

... 110 DATA ... 

oo'"~ 

"'''' 



TABLE Dl-7 

TIlEltE NIl. J.t-J.! (~V.lI 

A£I!OSf>~III11.£ SA-~ HElICOf'TER lllAlJ1llHl 00l/tSC 
113/86 

CORRtCT!~ ~TA' 

mr, , 5l1)Ell ~f - ISIl ~. H[fITH "" 6,11'8. 

AClIIlSIIC lAAo:HlG ~'A HIe!!") 
"~FcltEcm CORREC110l!S (~QI '''' (AC1\llll.1 (REfElf(!ICf.) Si'Er~'.a/'KI 

------------------ ------------------ ----------------- -.--_._--. ,. "" SR ,.C<. •• (\lIP) I\!(~) M m "", ., 
'" 0" .. •• '" 

/I IIf:GRH I>J>PRGMlI -. IAIlIiO lAS 7S KIS. IICMlI 

'" ~O TRmHlG OAU 
no 96.1 "-, .. _. 

a~.l -0. !2 -O . t! 0.01 102.8 191.1 19 •• 0 m.l In.~ • 6.6 ~ .. , .. 9U 93. I 98.6 "-, -o.~1 .~ . 16 0_" I~.~ lB'.7 m .• m .7 23S.~ ~ .. 38./1 

'" "_. 92.1 "., "., -Q.4~ -0.47 0.1, 118.3 184.6 20'1.7 \91.7 211.8 lS.6 ~ .. ". " .. "., 9b.~ ~., -O.1l -o.~ .. " 1%.3 186.7 194.5 191.7 1'19 .7 ,S .• ~-. ". 96 .0 "_. .... S'.6 -O.~ -0.2e 0.07 122.' 187.8 22l .6 m.? 228.3 ~-. lB •• 
00 '14.2 " .. " .. •• 0 '0.26 <-" O.O~ 1%.6 188.B 19/'-' 19\ .7 2000-0 "_. 3B.6 

"' 91 .7 ,,_. 96.1 81.9 <." -0.54 0.14 110.5 IB3.7 196.1 191.7 204.' 18 •• ••• 
A'<J' "_. "_0 91.4 roo' -0 .39 -0.35 0." IIJ.3 187 .1 mo. 191.7 2l! .a "_. ~-. , . 0.' 0.' u , -, O. IS 0.15 0.04 ._. ,-, H .• 0.0 IS.S 0.0 0.0 
'lOX Cl 0_' 0_' .-. 0.' 0.13 0.11 0.03 '-' ... 10.7 0_0 1\.4 0_' 0_. 

TAI(EOFF -- TAAOCT lAS 7S KTS. BC/IOI 

'" "_. " .. 90.1 70.6 -t.:!o -\. ,\ 0. 32 "_0 177.1 177 .2 1'1:;.4 !~.~ :lB.6 "_. 
IV " .. Bl.1 "., 7 •• 7 -o.al ·~.Sl 0.17 ~9 . 7 18'1.6 188.1 I~.~ 1"'.2 " .. ~ .. 
'" "-, ~ .. M.B :r.i.! <oW ~.74 0.17 94.7 \95.1 18'1.6 1~.4 19!. I " .. "_. 
,~ 87.B B3.~ "., 74.& -0.92 -0.86 0.2Q 91.6 IS!.9 !E1l.9 19~.4 1~.5 ~-. ~ .. 
'" 81.6 ~., 89 .0 74.3 <-" -0.94 0.24 !17 . ~ lS1.4 181. 6 1'1:;.4 1~.6 ~ -. !B.6 
m "_. S!.7 "_. 74.4 -O.9! -O.B2 0.19 IQO .~ 184 .2 la].J 1~.4 198.7 la.6 •• 
Ell 9U au 0.' h' -us -U3 0_" 91.2 179.0 179.Q 1'r.i.4 1'r.i.4 "_. 12.! 
rn 97.9 81.B "_. /t.O -\. " -1.12 O.lO 91.1 178.4 1711.7 \I":i .4 1'15.7 3a.6 " .• 
~\l B7.S "., "., ~-, -1.0~ -0.91 ~.2J n.' 181.8 182.7 1'15.4 tn.! "_. lS.& 

• • 0_. . _. '-' , .. 0.21 0.17 0_" .-, '-' u 0_0 '-' ••• 0_0 
'lOX Cl . _, ._ . M 

._, 
0.14 0.11 0.01 '-' ,., , .. 0.0 0_' '.0 ._. 

.- Olh t<W"rK~ lking 'Si IP! ,fleo Procod .... • 



TABL E Dl-8 

lliU 110. J.H.1 lREV.ll 

WtOSI'~lUlE S11-36:111l£l.lIll·tEI lOU'\II.' DOlnst 

CtIIRiCTlIII Dl\IA' 
VV~ 

SIl(, • 51l1El.lIIE - 1:;(1 ft. I«ItTII ,.. ',Im 

Cflllfl£i:1U! CORkECl!lMS 1m 
IICOOSTIC 

"" 
lllAD:llIG OAI~ l~h ... 1 
UClUM.1 (REf~1IC{1 Sf'£U!(t/ ... ,1 

-------~-- --------~------ ----------- -----
" "'" m "'-" ~, /\1<'1 /\I(~I '" m ' .. ' ~. ~ .AA ., .... "' 
~ Fl. fLlO'IUI -- TAAGEI lAS m ~IS. 

" N'J !RACI(IN'J OAU 

" 91.B ••• ~.l •. 0 -1.16 -Ion <.V 1.4'/ •. , 196.B 199 .• 211.1 m.' U.7 69.4 • 91. I •. , fl.' n.' -0.~1 -0.49 -0.07 1.'14 lI7.7 110 . ~ m.7 2\"/ .\ m.6 &7 .'1 69.4 

" ••• 94.1 n.' V.l -t.12 < .• -t.n I.l7 1'I4S m.l 261.1 111.1 257.1 &7.9 69.4 

" 91.l •. l n.' n.' <." < .~ < .~ \.24 121.7 ,,'-' 2U.0 212.1 m.2 '7.9 &9. 4 • •. , ~ .. 91.1 n.' -0.41 -t. 44 --<1.10 O.O! I:1B.2 212.4 m .• 212.1 ". .. '7.' &9.4 • 91.1 8'-2 fl.' n.' <.~ < .• --<1.11 '-. 117 .~ 110.~ m.' '1 12.1 239.2 &7. 4 &9 .4 . " ••• ••• n.' n.' -0.2' --<I." <.n , .• 120 .4 216.4 " ... 212.1 24U ••• ".4 

ta'!N ••• ..l n .• n.' --<I.~9 --<1.51 -O.U loll IIl.5 110.2 241.1 212.1 245.2 ••• 69.4 ,., , .. '.l , .. ••• • •• 0 •• • •• .. , ••• n.' ••• 17.1 l.' ••• WI tl '-. '-. • •• L< 0.27 0.24 ••• 0.5\ .. , .. , 16.6 ••• 12.5 '-' ••• 
500 n. tl.TMR -- lNlOCf lAS 120 KTS . 

on ••• 64.4 • •• 76,7 < .• --<1. 42 --<1.02 '-<0 100 .B 210.9 '119.1 21'1.1 no .• U.'I &1.7 . , ••• au •. l n.' -t.94 -t.84 -0.01 \.U 125.4 " ... ,..., 211.1 260.3 •. , 61.7 

'" ••• ••• 91.1 n.' -t.49 -0. 42 -0.11 1.17 1I0 .B '110.9 225.& '1 12. 1 '126.9 S9.7 61.1 

." •. , 84.4 n.? n .l -\ .02 -t.87 -t.01 2.01 125.~ zou ,.. .. m .1 260.6 59.7 61.1 

ttl· !Iv ••• B4.1 ••• 1' .B -0.74 -t.M < .• 1.49 11& .9 207.4 236.4 212.1 '/42 .1 •. , M.7 

••• ••• .., ••• ••• ' .n ••• 0.19 IQ.1 ••• 16.4 ••• 21.4 • •• ••• WI CI ••• ••• • •• '.l ••• ••• U7 0.4& 11.9 .., 19.1 ••• ".l ••• ' .0 

5IXI fl. tl.YQIJU - TAi!>£! lAS I~ liS. 

'" ~ .. r.; .! 91.9 n.' < .• --<1.19 <.~ , .• 94.0 214.5 215.0 m.1 212.6 • •• ••• m ••• 94.4 ~ .. n.o -0.69 -t.52 --<1.16 2.11 \Q1.2 , .... 21l.0 111.1 214.1 51.4 ••• m ••• ~ .. 91.5 n.' <.n < .• <." '.n m.l 211.4 215.5 m.1 21&.2 51.4 ••• m 10 lbOIllIG IlIIT~ 
on •. , ~.l tI.1 n.' < .• <.M --<1.10 '-" I OB.~ ".., 216.3 m.1 m.' 51.4 ••• 
'" ••• •. , 91.0 76. ? <.M <.~ --<1.15 1.16 ••• ~'-' ... , 111.1 112.1 51.4 ••• 
m·o. ~., ~., '1.1 n .l < .~ < .• -t.\6 L" "., , .... l13 .6 211.1 216 .2 51.5 ••• .. , ••• • •• • •• 0.11 .. ~ 0.04 0. '4 , .. , .. ... • •• • •• ' .l ••• 101 CI .. , ••• .., .. , ' .n O.I? ••• 0.1! .. , U .. , ••• ••• '.l ••• 
lOO¢ FT. f\.TO'-IER .- l ldlG£! I/IS m ~TS. 

." S4. Q •. , • •• n.' - I. 19 -0.9\ 0.03 1'14.4 3'12.4 lW.5 m.4 406.2 67 .9 69.4 

'" 84.'1 ••• ••• 74.1 ••• O.I! '0.28 101.6 151.1 ..... US.4 !U.4 67.4 69.4 

'" •. l Bl.1 ••• n.' -t .~'1 -t . 34 -0 . 1& 115.5 U8 .1 17U US.4 371.7 67 .4 69.4 ." 14.7 •. 1 B4.7 71.6 -0.76 < .• -t.10 111.5 m.5 1711 .4 m .• lSl.6 67.4 69.4 

•• N'J TRACI(IIIG OAU 

:-3'0. 84.7 •. , ••• n.' < .• -0. 42 -O.1l m.o 3J1o.0 17'U .... llS.S 67.5 69.4 .. , '.1 ••• , .. o.~ 0-41 0.1! ••• 1'1.0 Il.? ••• 26.4 ••• ••• WI tl ••• • •• '-. , .l 0.62 ••• 0.15 II .! 14.1 IU • •• 1!.1 .. , ••• 

.- n.u t«<.d" 1Il1'IIII ' Si lollHHI"II f'rtKrj\l".' 



TABLE DI-9 

11181..[ 110 . J.l-1.1 (10:[\1.1) 

AERIl!iI'AHAlI: 511-:16511 HEl.1COPll:R (l)Alf'IHMl 

CORItEt:lIOil O.W 

Sl£lEI.ll1E - 1:;0 K. WORT~ 

~CGtISTlC TR/IOtlllG O~l~ l!lell,,) 

0011TSI: 
21l/8~ 

t:llRR'i:CT10liS (~B) . AA'IllI: lllClIllU (Ilf:FI:R£HtE) SPUD!I/ 'K) 

" 
I\HP) /\m) 1\2 1\3 '-" .... , 

l No:l:I:fF -- TAAGH l~S ~ XIS. (lIC FR()/\ HOlIER) 

Tj\l(EOfF -- TARG£T I ~S ~ ~TS. lIlD fl!\lll~) 

9 ll€GIlH fII'PIlIlACII - TARGET lAS 7S KTS. 

"~ 
HD TPJoCl(lMG MIA 

~, n.~ " .0 9!.8 B1.1 -0.0:; ·0.0'/ 0. 02 Ill.! 1~.1 ""7 . ) 191.2 '"'., 18.6 " .. 
.~ 91.2 " .. 9&.4 0.' 0.04 -/).02 O.W m.l 191.1 2'l8.9 191-2 m.' lB •• lB.6 
<0> ~ .. ?l.B ft., ~ .. G.1~ 0.11 ·O . O~ 100.1 191.2 191. \ 191.2 19\ .1 " .. " .. •• ~ .. 91.9 ft ., " .. -(1.01 '0.06 0.01 10'/.1 1'10.7 2O'l.2 19L2 202.& " .. 1B.6 

m·o. 9U 91.1 9U 0.' C.02 -(l.01 <.w 111.& 191.6 'lOS.9 m.2 ""8.5 " .. " .. 
, .0 0.' ... .., 0." 0.10 0.01 ' .0 , .. lJ.9 0.0 11 .6 0.0 0.0 

'lC1 C1 .., <.< <.0 LO 0.10 0.11 O.M 11.2 ,. , 16.! 0.' 17.2 0.0 0.0 

t. D.h torr~d,6 ~j"'l ' 511pl ll led P,ocOil",.' 

I 



TABLE DI-l 

ADV. MACH FOR TARGET CONDITIO~S ANAL. DATE: ll-Mar- 8& 

AEROSPATIALE SA 365N DAUPHIN 2 
ADV. MACH SERIES REFERENCE NUMBERS 

TEMPERATURE 59 degTees F (15 degrees C) 

SERIES 1>S TEMP (n RarOR RPM BLADE DlAM. ADVM , 
A 135.00 59 . 00 365.00 39.17 0.8748 
B 120.00 59.00 365.00 39.17 0 . 8521 
C 105.00 59 . 00 365.00 39.17 0.8294 

TEMPERATURE 77 degrees F (25 degTNls C) 

SERIES TAS TEMP (F) ROTOR RPM BLADE DlAM. ADVM , 
A 135.00 77.00 3&5.00 39.17 0.8600 
B 120.00 77 . 00 365.00 39.17 0.8377 
C \05.00 77 • 00 365.00 39 . 17 0.8154 

TARGET CONDITIONS 

SERIES DESCRIPTION 
A 500 FT. LFO lAS ~ 135 KTS. 
B 500 FT. LFO lAS .. 120 KTS. 
C 500 FT. LFO lAS .. 105 KTS • 

.. 365.00 RPM .. 100% ROTOR SPEED 



ACTUAL TEST OONDITIONS ANAL. DATE, I I-Mar-86 

AEROSPATIALE SA 365N DAUPHIN 2 

EVENT 
AI 

" " .. 
" .. 
" AS 

" AID 
'11 
'12 

'I' 'I' CIS 
CI' 
CI ' 
CI' 
CI9 
C20 

lAS TEMP (f) 
135.00 60 . 00 
130.00 60. 00 
132 . 00 60.00 
120. 00 60. 00 
132 . 00 60.00 
132 . 00 60. 00 
132 . 00 60.00 
132.00 60. 00 
131.00 60 . 00 
130. 00 60 . 00 
119.00 60 .00 
116 . 00 60 . 00 
116 . 00 61.00 
116 . 00 61.00 
101 . 00 61.00 
100.00 61.00 
100.00 61.00 
100.00 61 . 00 
100. 00 61 . 00 
100. 00 61. 00 

ROTOR RPK BLADE DIAM . 
355 . 00 39 . 17 
355. 00 39 . 17 
355.00 39. 17 
355. 00 39. 17 
355 . 00 39 . 17 
355. 00 39 . 17 
355 . 00 39 . 17 
355 . 00 39 . 17 
355 .00 39 . 17 
355 . 00 39 . 17 
355 . 00 39 . 17 
355. 00 39 . 17 
355. 00 39 . 17 
350.00 39.1 7 
350. 00 39. 17 
350. 00 39 . 17 
350 . 00 39. 17 
350 . 00 39 . 17 
350 . 00 39 . 17 
350 . 00 39 . 17 

ADVM , 
O. 8SSti 
0.8481 
0 . 8511 
0 . 8329 
0 . 8511 
0 . 8511 
0 . 8511 
0.851l 
0 . 8496 
0 . 8481 
0 . 8314 
0 . 8269 
0 . 826l 
0 . 8169 
0 . 7943 
0 . 7928 
0 . 7928 
0 . 7928 
0 . 7928 
0 . 7928 



TAllL.E D2-3 

ACTUAL TEST NOISE DATA 
ANAL. DATE, Il-Har-86 

AaOSPATIALE SA J6511 DAUPHIN 2 

Torr - AS KEAS . PNL1lI -~ -- PNLnt 492 FOOT NORM. 

""" m LEIT CENTER RIGtrr LEfT COOER RIGHT 

" " " " " " " " A2 " " " " " " " " 420 . 00 92.90 93 .60 94.40 92. 15 91 . 98 93 . 65 

" 423 . 00 " " 94 .10 " " 93.38 

" 484 .80 92.90 92.60 92 . 70 92 . 83 92 . 45 92.63 

" 506 .60 93.10 92.90 91. 60 93.25 93 . 20 91.75 

" 479.40 93 . 30 92.30 92 . 30 93. i 7 92 . 03 92.17 .. 496.30 93 . 40 92.60 91.70 93.44 92 . 69 91.74 

" 484 . 80 93 . 00 92.1 0 92 . 20 92.93 91 . 95 92.13 ". 505 .40 93 . 70 91.90 91 . 60 93. 84 92 . 18 91.74 
811 486.60 90. 00 91.60 91 . 30 89.94 91.49 91.24 
812 459.90 91. 00 91.90 89.60 90.67 91.21 89.27 
813 486.60 90. 30 91.60 90. 10 90.24 91.49 90.'" 
814 445.10 92.30 93.60 90." 91.81 92 . 57 90.31 
CI5 503 . 30 90. 30 91.40 88. 10 90.42 91.63 88 . 22 
CI' 476.00 90.70 91.00 88.40 90.53 90 . 66 88.23 
CI' 489 .20 89 . 90 91.10 88.70 89. 87 91. 04 88.67 
CI8 489. 60 89 . 30 90 . 30 91. 40 89 . 28 90 . 25 91 . 38 
CI9 459.30 90. 20 91 .20 88.60 89 . 86 90. 50 88 . 26 
C2. 475 . 00 89.80 91.20 89 . 50 89 . 62 90.81, 89 . 32 

_----__________________________________ -J 
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TABU: 02-4 

A~OSPATULE SA 365N DAUPHIN , 
L£FT SIDELINE 

ANAL. DATE.: Il-Kar-86 

EVOO X INPITf Y INPITf 

" 0.8556 NA 

" 0.8481 NA 
A3 0.8511 92.15 .. 0.8329 " " 0.8511 92.83 

" 0 .8511 93.25 

" 0.85ll 93.17 

" 0.8511 93.44 

" 0.8496 92.93 
AIO 0.8481 93.84 
.11 0.8314 89.94 
'12 0.8269 90.67 
.13 0.8261 90.24 
.14 0.8169 91.81 
CI5 0.7943 90.42 
CI' 0.7928 90.53 
C17 0 . 7928 89.87 
CI, 0.7928 89.28 
CI9 0 .7928 89 . 86 
020 0.7928 89.62 

LINEAR REGRESSION EQUATION 
--------

Y • SLOPE • X • I!(!,ERCEPT 
• 52 . 51 48 . 12 

, SQ. • 0 . 745 MEAN X .. 0.8243 , • 0.863 S . D. X .. 0 . 0260 
STD. ERR • 0 . 824 MEAN Y _ 91.40 
CORREL • 0.863 S . D. Y .. 1.58 
SAMPLE • 17 TOT VAR _ 2 . 49 



TABLE D2- 5 I 
LUIEAR REGRESSION EQUATIo:I 

y - SUJPE OX • rNTERCEPT - 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 
CORREL - 0.863 S. D. Y .. 1.58 
SAMPLE - 11 Tar VAR _ 2 . 49 

1111111111111111111111111111111111 111 1111111111111111111111 
SECOND ORDER EQUATION 
----------------------------------------_.------------------

y - , • '1 OX • " 
.,. 

y - 837 .09 +-1869.82 . , • 1169 .83 ., . 
R SQ. - 0 . 705 MEAN X .. 0.8243 

R - 0. 8.100 S.D. , - 0.0260 
STD . ERR - 0.735 l'fEA1i Y .. 91 . 40 
SAMPLE - 11 S.D. Y. 1.58 



tABLE 02-1 

LINEAR REGRESSION EQUATION 
----

Y .. SLOPE. X + INTERCEPT 
.. 25.15 10.43 

R SQ. .. 0 .641 MEAN X .. 0 . 8243 R _ 
0 . 801 S.D. X .. 0 . 02&0 

STD. ERR .. 0.516 MEAN Y .. 91. 66 
CORREL .. 0 . 801 S. D. Y .. 0 .83 
SAMPLE .. I' TOT VAR .. 0.70 

11111111111111111111111111 11 1111111 111111111111111111 111 111 
SECOND ORDER EQUATION ----

y - , • Bl " • " 'X' 
V- SO .40 + 14.51 " • -29.11 'X' 

R SQ. - 0 . 233 MEAN X .. 0 . 8243 
R - 0 .482 S. D. 

X _ 
0.0260 

STD .ERR - 0 .534 MEAN Y .. 91 . 66 
SAMPLE - I' S. D. Y - 0 . 83 
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TABLE 02- 6 

AEROSPATIALE SA 365N DAUPHIN 2 
CENTER LINE 

ANAL . DATE: ll - Mar-86 

EVEIIT X INPUT Y nwur - --- --------------------
" 0 . 8556 " " 0 . 8481 " " 0 . 8511 91 . 98 

" 0 . 8329 " AS 0 . 85 11 92 . 65 

" 0 . 85 11 93 . 20 

" 0 . 85 11 92 . 03 

" 0 . 8511 92 . 69 

" 0 . 8496 91. 95 
'1O 0 . 8481 92 . 18 
BII 0 . 83 14 91.49 
BI2 0 . 8269 9 1. 21 
B13 0 . 8261 91. 49 
B" 0 . 8169 92 . 57 
CI5 0 . 7943 91.63 
CI6 0 . 7928 90.66 
en 0 . 7928 91.04 
CIB 0 . 7928 90 . 25 
CI9 0 . 7928 90 . 50 
C20 0 . 7928 90 . 84 

LINEAR REGRESSION EQUATION 

y • SLOPE OX • INTERCEPT 
• 25.75 70.43 

R SQ . • 0 . 64 1 MEAN X _ 0 . 8243 
R • 0 . 801 S. D. X w 0 . 0260 

STD. ERR • 0 . 516 ~N y _ 91.66 
OORREL • 0 . 801 S.D . Y • 0 . 83 
SAMPLE • I 7 TOT VAR - 0 . 70 





TABLE D2-9 

LINEAR REGRESSION EQUATION 

Y • SLOPE " • 'l<TERCEPr 
• 57.76 ~3.15 

R SQ. • 0 . 663 tiEAN X _ 0.8248 
R • O . 81~ S.D. X _ 0.0253 

STD. ERR • 1.072 MEAN Y _ 90.79 
CORREL - O.81~ S.D. y .. 1 • 79 
SAMPLE • 18 Tar VAR _ 3 . 21 

11 1111 1111111111111111111111 11111111 11111111111 111111 111 111 
SECOND ORDER EQUATION 

---
Y - A • BI ., • B2 'X' 
Y - 229.02 + -395 . 21 ., , 275.72 'X' 

R SQ. • 0 . 657 MEAN X _ O . 82~8 
R - 0.810 S.D. 

X _ 
0 . 0253 

STD. ERR - 1.102 MEAN Y .. 90.79 
SAHPLE • 18 S. D. Y - 1.79 
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TAliU D3-1 

1ti..IOJ'rnI:: AEJlN'A'11AI.E s.\-J(ffi l:W.RIIN 
CPmITI()I: 100 TAKHFF 

""'" S1IHJl<: """" SJmJl<E 

SIre 2 I , 
'" ".'" %.J> OWl 

'" 'B.oo %.'" ., .'" 
"'" 93.'" 97.10 .,. '" 
'" 93.'" 95.," ., .'" 
ED 93.'" %." ., . ., 
O:1I " %.'lJ to .It> 
El2 93.", 95.00 ., .'" 
ED ".'" '-'00 ., . ., 
,,- 93."' 95.:0 " .78 

sm. ttV. 0.57 0.107 0.37 

9JZ C.T. 0.102 0.32 0. 24 

A: 1().fur-86 

'OIl' ."""" 
93. 10 
'12.'" 
<n.n 
92.)7 

<n. '" 
0.00 

92.47 
<n • ., 

92.67 

0. 21 

0.'" 



I 

TABLE 03-2 

HEl.IUPl1'R: AEBE'A'I1AI.£ S,h36S'1 J:WJt!IN 
(HR.I,Tf(N: 100 1KI 

""" U>T 
"""" \Jl£ 

RIG!f ....,. SlIH.Il£ """" SlIH.Il£ 

= 2/3 I '" 
" " '" '" II< ... ., ,,,,, 91.00 

" 91.10 ".D ., . ., 
'" 9U:O .,.j) ".ro 
" 91.)) ".D '" ,. 91.70 00.10 .,.,., 
'" 91.l) ".ro " "0 92." .,.j) .,.ro 

''''''''' 91.9:1 .,.43 .,.,. 
sm. W . I." 1.07 I.a; 

<;at c.1. 0.79 0.79 1.00 

A:I~ 

3 "'" 
''''''''' 

0.00 

92"" ".n 
<XI.57 
0.00 .,.,., 
0.00 

9:1.43 

91.01 

I .a; 

1.01 



-
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TABU:: £1-3 

TIII!lE NIl. ~.~\.3 U!EV,U 

BEll 222 f!(UOl'TER OOTf!st 
11l11I6 

ClRREtllOlt Oo\'~' 

SIT£: , ttH1U:l.IME - tooER JJIlE 1~,1'I81 

totrusm TRIal'" twlTA II\r!Md 
C1!Idl1C'!U Clnm IIIIS lilt!) .... , UC1UM.J Ill£f[ff1«l1 SPEEDI.I .. d ---------- ----------- ------------------ ------

" '''' "' P1IL1. •• AHPI /\!(AI '" m ' .. ' ~. ~ ~M .. M~ .,-

6 o(rllEE IW'f't(I/(H -- TMll:T IllS 65 ns. !ltMll 

u " .. 9'U ft .• 0.' <." -O.:M ~. 12 I'll .• m.' m.B 119.1 m.4 33.2 D.' 
" ••• '1.9 100.7 ••• ~.12 -0.12 0.21 122.0 m.~ 1l8.' m.l 140.8 ~. , 13.4 

" " .. n.' 100.4 •. , -1.10 -1.08 '.n IIl.B \115.9 IIU 119.] I~.' 11.3 31.4 

" " .. '1.0 100.2 ••• -0.74 "'\'1.16 0.3"3 118.9 lot,' 12U m.l \16.4 1!.7 11.4 

" 91.6 13.2 100/).1 n.' -0.88 <." ••• 101.0 107.4 Ill.' m.l 12U 11.7 n.' u "., 9'.2 till.! U .• -o.~7 -o . ~7 0.17 11'.4 U\.6 126.1 119,] m.o D.' D.' 

m'IN " .. n.' 100.2 ••• <.0 <." O.?! IUI.2 110.9 126.8 119.J 1M.' 1l.6 11.4 ••• ••• • •• • •• 0.17 0.15 0.11 ••• • •• 10,1 ••• • •• ••• ••• 'IOI CI '.l '.l ••• .. , .. " ••• '.M ••• , .. ••• • •• l.> '.l ••• 
lMEIIFf -- 1I11I:II:1 IllS 6S K'!S. UUoOl 

'" 110 TRlICII.IIIG D/I'~ ., "., ••• " .. 76.4 '.n 2.62 M 116,l 112.1 201.1 m.l 1~.6 12.S 11 •• 

'" " .. U., n.' J6.9 4.47 4.19 -I.!rO .- III.' 2\3.0 m.' 141.1 1~.2 n.' n.' 
m " .. ~ .. .u n.' '.n .. ~ -1.:!6 m.1 213.8 "'., m.l 154.7 1].4 ]1.4 .. "., U •• n.' n.' 4.46 4.11 -1.88 106.6 213.1 224.9 HI.2 m.o n.' 11.4 

'" 91.5 U., '4.0 n.' 5.91 5.16 ·1.9~ n.' m.' m .5 \4\.2 l41.1 " .. 1l.4 

m·Ov n.' ~., n .• n.' 4.44 4.n 'l.~ 110.1 210.0 224.7 141.2 151 . ' 1l.1 3l.4 
••• .. , .., <.. 1.11 •. n 0.41 ••• IU 1M ••• l.' U ••• 901 CI ' .l M ••• <.. <.. ..W 0.:!9 ,. , \6.\ 11.9 ••• ,., <., ••• 

0 - n,h tarrtcttd UsiJlt 'S;~lIfltd Pr""tdu ... • 



TABLE U-Z 

TMlE NC. W.5-1.2 ll1EV.l) 

8EU m IlUat1U: OOlfTSC 
1111116 

ttRRECiIOl1ll11U' 

SlTEl , CENl EIIlBI( - CEH1E~ .Df( U,19IIJ 

AOIISm lV£IlIIIS llIIU (lIrl.tr\l 
aHEClED tlHErHlIIS 1l1li1 ..... UtTl.W.l lREFEREIItE) SPEED1.,,,..) -------------- -----

•• ""- "' ... " .. I\I(P) 1\!1~1 M m ' .. ' ~ . • •• • • .~ "" 
6 OEf'H WtOO1 - TMGET 1'5 45 XIS. 

• no' 91.~ "-, C_' -I.~ -1. 01 ._. 
1~.9 Io..! 118.6 119.1 24~.1 n.' n.' 

~ •. , ••• ••• n.' -1.12 -1.07 ••• 1011.1 IIl:i.1 111.4 119.1 1~ . 7 ZU 21.1 
~ ,U "., 94.0 n., -<1.93 <.U 0.10 12U 1011.0 IYU m .l 144.4 21.0 n.' 
~.O¥ n.' " .. ,u ~ .. - I .OJ <.n 0.14 127.B 101..7 151.5 m.l 171.7 21 .0 n.1 , .. ... , .. , .. 0.10 O.lI 0.12 21.5 , .. 57.1 • •• M.' ••• ••• 'l'O1 tl '" '" •• • .., 0.16 0.18 .. ~ ~., , .. U .l • •• 108.1 , .. • •• 
, OCGlllE IIf'tIl(W;H - IHIfof:l lAS ~ K15. 

.EO 9U 'l.Q n.' • •• -0.59 -o .~ --(l .40 121 .4 IlI.2 m.4 IIU 119.9 24.5 n.' 
'" '409 ••• 9U •. , -1.011 -I.OJ -<1 .22 127.6 101. .0 m.1 m.l 1:;0) .9 2U n.' .E> n.' .... 100.1 ••• -<1.18 -0.19 -<1. 40 m .l 116-1 U5.0 IIt.1 110' .6 .., n.' . , ••• •. , n.' C., -l.~ -1.00 0.43 11-1 .3 101..5 \48.9 1\9.1 1106.9 ••• .., 
'a' U.I n.' n.' •. , <.n < .• -<1.15 119.7 110.0 HU 1\9.1 156.8 ••• n.' .. , ... u , ., , .. 0.42 ••• O.l? .. , .. , IU ••• 14.0 , .. • •• '10% tl ... ... ,., '" • •• 0.47 0.46 , .. ••• IU ••• 110.5 '.1 ••• 
I. OEOII£E Ii'f'"ROIIO! - 1M!GE1 IllS ~ m. 

•• 96.7 n.' n.' C., -1.10 -\.06 . ... 101.\ 101..5 111 .4 11'.3 124.9 17.' 18.& 

'" 96.3 91.9 H.I C., --(l .62 -0 .&2 0.11 124.0 111.0 m.t IIU 141.9 lB.4 JU •• 9U 91.7 97.9 C., -I .26 -1.19 O.U 107.9 1~.4 IOU IIU 1r.i.4 18.4 16.6 

m', tU • •• •. , au -\.OO -0.96 0.11 111.0 107.3 \l8.1 119.1 111.4 •. , ••• 
••• '.1 .. , ••• ••• U 0.10 .., , .. tU • •• 10.9 '.1 • •• 'XII tl ••• • •• ••• • •• ••• ••• 0.11 16.0 .. , n.' • •• 111.1 ••• ••• 

j OEGIllE III'PROOI - lMliEl I"'; Ir.i KlS. 

'" 94.1 ••• 96. ~ 81.4 -1.1' -1. 00 0.11 \26. 7 1~.~ m.2 \ 19.1 m.9 4loS 41.7 

'"~ 14.5 ~., 96.6 ~ .. -<1.41 < .• -0.11 \2S.1 112.8 1>e .9 117.1 1%.9 W •• 41.1 ". "., 91. 4 •. , ••• -0.48 -0.47 0.11 116.5 111.4 163.1 119.1 m.l 42-9 41.7 

m', 94.& ~ .. 9'-8 ~ .. < .• -0.67 0.\3 130.1 110.2 \4U 119.1 157.7 42.4 41.7 

••• ••• .. , U 0. 40 .. ~ 0.24 ••• U \5.2 ••• 11.8 ... • •• 'l'O1 Cl ••• U ••• '" 0.67 ••• • • W ••• ••• " .. ••• 21.1 '" ••• 

• - o.t. CorrKh'illl!.ihl ' SIIofll f ieoi PrkNurt' 

I 



I 
"''-' E1-1 

TA8U 110. ~.~I.l (R£Y.1l 

BELL 222 Hllll:.m'TrR OQTnSC 

ammON !)AU' 
1/3118.\ 

SJ1E: • CENTERlINE - CEJlTrR JI.IIE H,liB) 

... m TRAOIUIG DATA UI.h .. ) oommo tomCllOH!i 14B1 .on UIC'!IJM. ) (~fERENCEl SftEC( ... .et) ------- ----- ------
" ... .. ... ,. •• AUt) I\HA) A' '" (Cog) ~. ~ ~. .. •• "' 
11 !l£Gf!E Ii'f1!OI!C!I - TAA1i£l lAS 4~ inS. 

'" n.' ~. l " .. 0.' ~.52 C.U -o.~ 107.1 m.7 1211 •• IIH m.B n.' n.l 

'" " .. ~1.7 99.5 0.' - 0.04 -0.07 -0.07 110.4 !I~.7 12l.5 117.4 \25.2 n.' 23.1 m 97.3 91 .0 ".J 0.' .. ~ -O.O! -'l.OB 122.1 !J6.2 m.2 117 ,4 138.6 n.' n.' 
~·Ov ~o.9 ".J " .. 0.' 0. 16 0.12 -'l.OB 111.2 118.2 129.7 117.4 12B.9 n.' tl.\ 

••• ••• • •• ' .J 0.11 .. " Ut J.' l •• ••• ••• ••• ••• • •• %1 tl ... ... u U 0.53 .. ~ 0.01 n.! ••• 11.7 ••• 11.3 ... • •• 
12 O£SRH Ii'f1'((Ii,CII -- Ti\RGE\ lAS 5:i HIS. 

O. " .. 87.7 "., , .. .-o.OJ ~." -'l,lO 110.4 11S.1 113.4 111 .4 \25.2 26.1 N.l 
W> " .. " .. " .. ••• 0.\6 C.ll -0.27 10'1 .4 li7 .! 12:i.0 117.4 m .• 26.7 N.l ., " .. " .. ft .l 0.' -(1.07 -0.11 -0.02 115.9 115.3 1211.1 117 .4 nO.4 n.' " .l 

"j" 14.1 "., 96,) M.' 0.02 -0.02 ~." 111.9 116.3 125.5 111.4 12<1 .7 26.9 ".l " ~ .., U L7 ... 0.12 0.12 O.I~ l.' ... , .. ••• l.l ••• ••• ~l CI '-' , .. , .. '-' 0.21 0.19 0.26 ••• , .. ••• ••• • •• ... ••• 
12 DEGkH /\f'f'I<!lAU\ - lARliEJ lAS 6:i XIS. 

m 9,. I ••• " .. ••• ~.~ -0.13 <.% 118.4 US.4 Ill" m.4 !J3.~ ,2.6 ~ .. ". n.? ~.J " .. '.J -Q.IO --!j .t! ~ .• 121.9 I!U m.9 m.4 13U 3~ .1 31.4 

". 9>.9 •• J 96.B au -0.13 -0, IS <.n 118.0 m.b 12'1,7 !17 .4 132,9 31.2 11.4 

1<"1' Il.! 0.' 96,0 •. l -0.09 -0 .14 -0,13 1I9,4 1I4,9 ilI.9 117.4 1:14.9 12.0 n.4 
St 0- 0,4 0, ~ '.J ••• ••• 0,01 '.0 '-' ••• '-' ••• '-' '.J ••• 'lOt Cl .., ••• Ll Ll U7 0.02 0,15 l.' ••• ••• ••• • •• .. , ••• 
12 DHRH ItI'f1(I)AC!I -- lllR'JEI I~S r.; XIS, 

"' n.' 88 .~ " .. M.' 0.S7 .. ~ O.ol 117.0 123.0 138.1 !17 .4 llt.7 ,7.6 U .• 
m 93.5 0.' 96.4 ••• .. " O.OJ ••• 104.1 !l6,7 120,4 117,4 121.0 U., U .• •• 9U ••• 96.2 M.' 0.11 O.IJ 0.04 1\7.6 117.S 132.9 !17 .4 132 .5 U .• U .• •• ~.~ 87.8 9!.9 , .. 0. 27 0.24 -0.14 119 .1 1\8.B lY.O 117.4 134.4 ~., U •• 

m·Ov 93.1 •. , 'r.i.9 M.' '.n 0.24 -0.01 114.5 119.1 Ill.S 117 .4 12'-9 U •• U .• 
••• '.l '.J ' .l 0.22 '.n ' .0 ••• , .. J.' ••• ••• ... ••• '101 CI ••• ••• ••• '.l 0.26 .. " 0.\0 .., l.l '.l ••• J .• • •• • •• 

.- O~h CorrKt06 II$;"!I 'SitpUfi06 P,,,,06 ... ' 



APPENDIX E (EI-E) 

BELL 222 NIt! JET 

/ 



I 
""" El-5 

T.at[ MO, •• 5-\.5 tarv.\l 

BElL m ~ICOP'ER OOTnst 
1I!l/86 

cw!EtlUl~ DATA' 

Sll{, • CDlTERlIII[ - COOU J.IIE 15,1'1113 

... m, lRllOl1I1G DfllA llltl.lHl 
alIiII£C1U1 an:1ctltllS IdB) "'"' UC111MJ .""""'. sP££t("'~KI 

----~-.- ._---. , ... sa . ", .. I\I(P) 1\1l.) '" A • . ..,. •• • OM ., ... "' 
lOOC F1, flYoo.o .. TAAGEI lltS m m. 

" " .. ~ .. " .. 11.' ~.n ~.n 0.40 \:14.1 m.o US.I "' .. 401.' " .. ~., 

" " .. ~ .. " .. 71.3 0.6S .. ~ '.0 nu .... 03.9 "' .. .~.5 6U 63.1 
U E.' 8\.' ••• n .• '.M ~.~ 0.\2 In.& m .• 407.5 "' .. 4lU " .. 0 .' • E.' 81.9 " .. 7!.9 0.51 0.41 -0.0) 1:15.7 m .• •• 3.2 "' .. 42t.S "., 0 .' • E.' ~ .. " .. 71.5 0.57 0 .• ' -0.01 130.2 m.' 40'S .7 .... l'n.O M.! ~., 

" ~.! " .. n .• -0.65 -0.52 129.5 m .• :uu "' .. , . .., 65.9 ~.! 

"1' 86.1 
C., U .• 11.7 0.07 0-02 0 . 10 lll.l 296.7 40B.5 "' .. 411.1 " .. 63.1 

51 (N 0.4 ••• ••• •. ! 0.62 .. ~ 0.\8 ••• 15 .7 27.9 ••• lU ••• ••• !J01 CI ••• •. ! ••• ••• 0.5\ ••• 0.17 • . ! 12.9 n .• ••• IS.2 ..! • •• 
III'ftIIIIOI - 1lL1l-5(G.1 

•• n.! ••• n .• .... -• • 76 -4 .~ 2.Bl !la.s 7U 11.4 U9 .1 1:r;.' tM D., 

"I· ".! U .• n .• .... ..... 7. -4.Yr 2.8\ n8.5 7! .5 81 •• m .l m.! n .s D.' · ~ . . . 
1'1:11 tl 

/PP1IOAtII--l'U.1HtD.2 

'" n .• C., 11.6 n.' -M! -4065 ••• nLY n.' n .• 111.4 m.~ "., lU 

",. " .. v .• 94.' n.' -•. 81 -US L. ilL' ••• n .• 111 .4 116.5 "., 'n .• · ~ . . . 
'01 Cl 

If'I'RIlIICII - "'-H-SED.! 

m n .• w .• " .. 0.' ~J.JI -3.211 -0.57 111 .2 81.J V., 111 .4 12!>. , n .• 33 .4 

"I· n .• w .• " .. 0.' -l.l8 -1.211 ~.O 111.2 " .. 81.2 117 .4 12!>.' n .• n .• 
,,~ -
tol Cl 

' · I»h tor. K\.n \11.1"1 '5iOClli l i~ ""0<04111'1 ' 



tABI.E «-4 

IIlllt.E NIl. K.H.4 IR\:V.1) 

lIEI.l 222 Il'El.laI'1EJ OWl9/; 
V, ... 

CORRECTICI DATA' 

II![ , , ct1!TUlI.III. - COOEJ: .DIE 15, 11'83 

..... " TRlaUN6 O~T~ lIItUrI) -",. CORRECTlIJIS IdB) .." 11lC'!1I/Il) lREFEl!£MCi) SPHDI./IK) -----_._- ----E. .... '" "'-" 
., I\I\P) I\IW '" Al ,." .. ~ aM .. ... "' 

500 fl. FllO.'EJl - TMOCT IllS mIlTs. 

" 91.4 U .• 13.1 n.' <." <.~ 0.31 O.~7 12'11.6 14M 11'1.6 150.0 191.8 n .• n .• • " .. 91.4 9U n .• -2.10 -uo 1.1~ 0.12 IlU 114.9 154.1 1511.0 201.8 ~., 7M 

" 91.9 81.~ n.6 n.' -3.09 -2.86 .. ~ '.M m.~ 110.8 1511.3 1511.0 201.4 n .• " .. 
m·OII 91.t 17.2 91.6 n .• -2.12 -1.91 •. z O.S? !3\ .2 122.0 1'2.0 1511.0 In.1 n .• " .. .. , ••• .. , .. , .. ~ 1.24 0.47 0.18 ,., 16.1 IS.6 ••• ••• , .. ••• 901 CI ••• ••• .. , ••• '.n ,." ••• D.lI '-' n., 26.2 ••• 11.5 , .. ••• 
500 fT. FllO.'EJl .- 1~ IllS IV KTS. 

<E. 91. I " .. U.O n .• -1 .1 1 -2.01 0.71 ••• 146.9 120.1 "' .. lSO.0 214.4 ~., ~., 

'" n.' 17.6 9406 •. , -O.U <." O.ll1 .. " 142.2 141.' 23l.S lSO.0 244.9 6S.1 4S.1 
m n.' u.s " .. n., -[.60 -1.:01 .. ~ ••• 119.1 126.1 1'n.7 lSO.0 ".., ~., ~ ., 

m " .. U., 91.2 n.' -1.41 -l.U \.11 ••• 111.1 IOS.7 140.2 1511.0 ltt.O 6S.8 ~., 

<EO " .. "., n.' n .• -2.13 -2.21 •. n .. " 132.6 lit., \61.0 lSO.0 203.1 65.1 ~., 

'" n., " .. 94.0 n.' -0.26 -o.n 0.12 ,." m.? 142.9 'lOU \511.0 212.7 ••• 6S.1 

m'o-, 9L1 " .. " .. n., -1.111 -1.111 0.:;11 •• U m.8 12:1.9 191.5 1511.0 m .• 1I~.1 ~., 

••• ••• .., .. , 1.19 1.15 0.17 .. " ••• 14.1 U.I ••• ••• .. , • •• tot tl ••• ••• • •• • •• ••• .." ..n .. " ••• 11.8 ••• ••• n .• .., • •• 
500 Fl. FlTllYEJl - lM6£T IllS 110 \CIS. 

". " .. U., "., n .• <.n <.n .. " 0.74 lll.l 1l6.S 18'1.5 1511.0 "'., ~ .. ~ .. 
'" " .. " .. 9U n .• -0.77 <.n 0.51 0.69 140 .1 \loU 212.7 ISO.O au ~., ~ .. 
". 91.2 "., 91.2 ••• <." -0.62 0.4B 0.69 129 .S 111.5 118.2 1511.0 194.4 ~., ~ .. 
m·o. " .. "., 93.1 •. , <.n -0.69 0.49 0.71 nu 116.7 192.8 lSO.O 211.7 ~ .. ~ .. .. , .. , .. , .. , .. " .. " 0.01 0.03 ,., ••• 17.8 ••• n., .. , ••• Ml £1 .. , .. , .. , ••• .. " 0.10 ••• .." .. , , .. m., ••• • •• .. , ••• 
500 fl. FllllUEJl - TlIROC1lf1S" ni. 
H! " .. ~ .. 94.5 n.' -0.41 -0.41 0.2& 0.91 tn.1 140.5 194.4 ISO.O Xl1.~ 49.9 ••• 
';1. ~ .. z .• 9U n.' -0.41 -0.43 0.24 0.91 In.1 140.5 \9~.4 lSO.O 201 .~ 49.' 4'.4 , ~ . 
901 CI 

I . D,h Cot ttchd Uoi", 'Si.,l lrl" Pto<~.' 



TABLE D3-3 

sutWlY mL u.vas (dB) 
D\.TA FlO fS5i''' ffi! IOO QRIlFIUiTlOl fID:ElHS 

, KlC 

""'" SD>lJl<E """" SI!ILllOO ,"""-
sm , I 2 

'" '" '" '" 0.00 

'" %. 10 94.'" 93.28 ".'" '" "'.W 95. ;<) 93. 78 95 .36 

'" 95.00 95.W <n." ".79 
'" 95.'" "'." 92.58 94.76 

'" "'.00 "'.'" 93.18 95.19 

"" 94. ;0 ".W 91 .:11 94.0; 
F>l 94." ".00 91 .83 ~. 19 

,"""- 95." 95.a; <n.n 94.71 

SID. W . 0." 0.74 0." 0." 

9JtC.l . 0.62 0"" 0.62 0.35 



TABLE £1-6 

UIIlE flO. K . ~2.1 (REUI 

11m m rlI.tt1lP1E. DOIITSC 

CiDECT IIII DAIA' 
1f.l1/S6 

SlT£: , StOll!l! • 1:;1)". SOOlM .DIE 14,1981 ..... , TRlO:tllllllllTA (11.1.1,,1 
CMRECT~O mMCl!OlIS tdB) ." t1lC11W.) (I:[f[RE~1 SPHDI.'_1 ---- ---_ ..... _._ .. -----_ .. _ .. _-

" rn< ... "''' •• I\lt,) I\HA) '" AI ,.." •• ~ •• '" ... .. 
12 IlEImi Iff'RDIICI( - 11!Rl£1 IllS 45 ICTS • 

m ~ .. '1.1 ~ .. ••• ..v o.n O.O! IOU I'U 19e.a I to.5 m.l 2U n.' ,. '4.2 M.' n.4 ••• • •• -i.Ol <.~ IOU 118.1 1'4.1 190.5 \96.& 22.5 21.1 

'" ~.I 91.& ~ .. ••• .." -i.01 <.~ lOS.! 118.5 198.9 I'M 2I)U v., n., 

m·~ ".1 " .. fl.' ••• 0.11 • •• < .• 105.8 lin.' 1".1 1'l'O.5 11'11.1 v .• n., ••• • •• ••• • •• 0.10 0.10 .. " B I.' , .. ••• ,., ••• • •• .. ,,' '-' , .. ••• ••• 0.11 0.18 0.11 .. , ••• ••• ••• u , .. ••• 
11 OCfIIU IfPlIOIOt - TM!II:T lAS 55 KlS . 

•• 94.4 M.' " .. D.' ••• -i.OJ ·O .JI 11'1 .4 118.2 20U 1'l'O.5 "' .. 2&.1 '.1 ., 
~.I fl.' "., 81.6 0.14 0.01 -i.'14 134.0 1M .& Ul.7 190.5 2&4.1 26.1 '.1 

"" 94.4 "., ~., ••• '.M < .• < .• 116.1 111." "' .. 1'l'O.5 211.1 v .• ••• 
m·o.. ,u fl.I 9/0.2 81.1 .. " -i.01 < .• 120.9 111.& "' .. ltO.5 m.I 2&." '.1 . _. ••• ••• ••• O.~J 0.07 0.14 11.' ••• n.' ••• n .• ••• • •• 
"'" '.1 ••• ... , .. G .12 0.12 0.24 19.5 .. , 55.9 ••• ~ .. , .. • •• 
11 Il€Gl'IE[ ~ .. lAAGET I~S &S KlS. 

m fl.' D.' '&.1 81.2 .. " -(1.02 <." m.s 111.1 "'.1 ItO.5 "'., n .• 3J.4 ... ".1 D.' ~ .. 81.1 0.01 -MI -i.1l 122.' 1111.1 'l2l.S 1'l'O .5 226. I 12.1 n.l 

'" fl.' D.' M 11.3 ••• -i.01 < .• m.1 \88.3 224.1 ItO.5 m .• l1.2 n .• 

m·~ ".1 D.I ~ .. 8\.2 ••• .0.01 -i.U In.s 1118 .4 118.2 190.5 220.5 12.0 JU 
'.1 '.1 '.1 '.1 0.01 0.01 .. " ••• ••• 10.4 ••• 10.9 .. , ••• 'l'O1 tl '-' '.1 ••• '.1 ••• 0.01 0.1& I.' ••• IJ.5 ••• 18.2 I.l ••• 

11 tlESIIE[ ~ •• TIIiGE1 IllS ~ ~TS . 

'" fl.' D.' ~ .. a .• '.M 0.26 0.1l m.! In.s 2'lL1 1'l'O.5 m .• • •• M.' m ".1 D.' ~ .. a.' Q.1l .. " ••• 114.1 1st •• 207.6 1'l'O.5 "' .. M.' M.' .. ~ .. E.' ~ .. 81.1 0.17 0.10 .. " 11U \'l'O.2 m.' 190.5 m.t M.' M.' •• " .. D.' " .. D.' ••• 0.11 -i .11 12'1.1 IfO.t '/4&.& IfO.5 246.0 ~.I M.' 
INJ' 91.0 " .. ~ .. 0.' •. n 0.14 O.Ol 121.4 191.0 nu !9O.S 2:10. ! M.' M.' 
S 0. U '.1 ' .1 '.3 0.10 ••• 0.10 .., '-' 1&.7 ••• !6.1 I.. • •• 'KIt 1:1 '.1 '.1 '.1 ••• 0.12 .. " 0.11 I.' ?. 19.& ••• 19.0 '-' ••• 

I. DII.. Cortt<!fl UfitJg ' Si",Ilfifl ........ tdur~' 



r 
TABLE El-7 

lMU lID. K.~-2.2 CREV.ll 

IEll 172 HR lCll'l'EIt OOTnsc 

~tmOM GIl, .... 
imlU 

SITE, , ". - !~~. SWTK JJI!E H,I9IIJ 

-" 1RA[)'.11lG OATA ll\tl.tr.l 
COf.:R[mO toI:RECTH1HS (II~) "'" """"' lll'EfERE!It£) SPHOI_"',d 

----~---~---- ---~------------------- ---------~-~~------ -----~~-.. 'M "' M'. •• f\J(~1 1\)(~1 A' '" ,.." •• ~ .M .. - ~, 

t O£(jRU /i'P'iI01IOI -- lmlET lAS 4~ m. 

"' ~ .. 00.' 89.3 7408 -o.3l -O .~ 0.02 1>0.1 \BJ.4 m.B 191.7 "' .. n., n.l 
~ 0.' ••• 87.7 n.? -0.37 <.~ 0.24 96.7 18!.1 18~.J 191.7 1'0,0 n .• n.! • •. , 0 .' 0.' 7U -0.46 <.N 0.10 Hb.? leu "' .. j?\. 7 111.6 2J.0 n.' 
~.[)o; "., •. , 0.' 7U -C.l9 -o .!1 0.12 114.3 181.6 "' .. 191 .7 219 .0 n.' 23.1 

•• • ••• ••• ••• 0.07 ••• 0.11 16.8 ••• n.' ••• ~., ••• • •• 'Ot CI ,., , .. 1.' ••• O,ll 0.06 0.19 ~., 1.1 41.2 ••• 49.2 , .. • •• 
6 Of:GREE Af'I'Io:Oo'.CII -- 1lll«lEl lAS ~ m. ... 91.0 86.4 9U n.' -0.22 -0.19 -{I.S] • •• lau lSi.1 191.7 194.6 24.5 N.' ." "., 84.7 %.' n.' -0.),4 -<1.34 -0.4. " .. tBl.? 191.5 191.7 191.9 2406 N.' 
"" n.l ••• 9S.S •. 1 -0.02 < .• -0.44 m,B tBU "' .. \91.7 m.' n.' N.' 
'" %.' ••• 91.0 n.' -0.l2 -o .ll 0.20 \26.2 lau 2:13.4 \91.7 24J.9 N.' N.' 

"J' 91.1 U., ".1 n.' <.n <.n -(l . ll 111.0 )e'i.S 207.7 111.7 21~.6 n.' ~., 

• • , .. , .. 1.' ,., O.I~ O.I~ 0." 17.2 , .. •. , ••• n.' , .. • •• rol CI ,., >.1 , .. ... ~.17 0.17 o.~o ~., .., ••• 0.' ~ .. ,., ••• 
6 OEGIEE ptft(IAQI -- T!\RG:T lAS ~ I(lS. 

n!4 9U 90 ,~ 96,7 0.' -Q,Z6 <." 0,07 116.8 I B'J,~ m,4 191.1 146,0 D.' 36.6 . '" n .• au n .• M.' -0. 17 -<1.19 0.07 m.6 186.1 "' .. m.? W .• ••• ••• ... 94.0 89.2 " .. M.' -<I.l7 -0.38 0.1 4 122.2 182.J m.~ 1?I.7 1"26.4 " .. 38.6 

m·o-,. 94.2 ••• 96.1 Bl.2 -e.27 <." '.0 124.~ 18-4.0 221.9 191.7 "lll.l •. , • •• .. , '.1 .. , ••• 0.10 O.IQ 0.04 .., , .. 1~.4 ••• 11.0 .. , ••• '101 Cj 0.' 1.1 ••• ... 0.11 0.16 0.Q7 .., .., 17. ~ ••• 18.5 ••• '.0 
~ 0£61:££ Af'PF:OM:II -- TAA&l lAS BS ~lS . 

'" " .. M.' " .. M.l -<I.ll -o.li. C. l! 121.0 182.9 "ll!.! 191.7 m.' u.~ 4l.7 ". "., W., n.' •. 1 -0.10 -O.I! -<I . "II IOQ .' IBU m.o m.7 201.7 < .• Il.7 

'" "., M.' 94 .7 •. , -{l.Il <." UI 109 .1 186.8 197.6 191.7 202.8 42.9 43.7 

~!. " .. M.' "., M.' -e .19 <.n -0.02 11"1.7 IBS.6 202.7 191.7 "' .. 42.4 43.7 

" . • •• .., ••• 0.' 0.1l 0.11 0.17 1.' U .., ••• 12.4 1.. • •• ro! Cl ' .1 .. , ••• .. , 0.21 0.19 .. , 12.1 ... IS.? '.0 " .. u • •• 
. - O.b Cot't<:lr1i U.i"'l ' SI""lifi~ P.",.~ ... ~· 



, 
TABLE !l-8 

UBlE ~n. U-2.3 CIt8l.!1 

!£I.L 111 HEl!COPTElI 00lITSC 
1IJ1186 

trf:R£CT1011 Do\W 

sn~, , SIO{lIN£ - 150 ft. SOOTH .ME 14, 1981 

IICilISlit 1~/tO(ING Ml~ Ulettrd rommo 1llIMC11011S hlB) ... , IItCUl/ltU IW"EfI£Ht[1 Sf'(,~I"'m) ------------- --------------- --------------------- -------,. ""- '" "'-,. •• I\IlP) AllAl m m ' .. ' a. ~ aM .. .,. ~, 

, D[(J!E[ III'f'ROo\DI -- TIoIlIiET IllS 65 ICTS. !!till)) 

U ?U ~ .. ~ .. n .• -c. !l -0.14 0.0, W..2 187.9 m.' m.1 211.6 n.' lH u '3.4 E.' 91.3 n .• 0. 01 0.02 0. 19 m.5 19M 1Q1.2 191.1 zeu lU lU 

" n .• ~., fl.' n .• -C.12 <.n O,Il m.2 IBJ.l 286.1 19\.1 m .• n.' J!.4 

" ".J 0.' 94.2 n.' < .• -(I.~ 0.15 Ill.l 184.9 "U 19!.? 261.b 33.1 JU 
0 n .• E.' fl.' n., <.n -0.:13 0.11 fl .' \84.0 184.5 191.7 1~.2 3J.1 33.4 
U ".2 E.' 94.0 n .• < .• -(1.19 ••• 12l.9 186.5 224.5 19!.7 2lU !l.G n .• 
• ''\" n.1 E.' " .. n.' -0.19 <." 0.11 In.s 186.1 240.0 191.7 m.2 ll.~ 11.4 
Si 1)0 0.7 ••• 

.., .. , 0.14 O. !l 0.07 "., , .. 40 .7 ••• 4!.9 ••• ••• 90~ tl ••• 
.., ••• ••• 0.11 0.11 .. " 16.6 '-' lU ••• JU ..S ••• 

TAKE!fF -- llfi:l lAS 65 ~n. OCAOI 

"" l1li 1 hllIlJIIi \h\ 1 A 
~, "., M.' w .• 7U ,." ... <.~ 9U m.' 23&.7 "' .. :!117.1 U., n .• 
m ~ .. M.' w .• 74.' ,." ,., -0.9\ 96.5 "' .. 26!'~ "' .. 11)7.3 lU 1],4 ., ~ .. M.' tU 74.9 2,6' 2. 49 <.n " .. 260.6 m.l "u 207.4 11.4 11 .4 •• • •• " .. w .• 14.4 ,." 2.49 -1 .>0 98.1 ~t,9 260.0 206,Q 206,1 2'/,S 1l.4 

'" " .. 8l.4 91.0 7404 1.18 2,94 -1.29 " .. m.l m.' "' .. 2011.0 ~ .. 13 .4 

"\. ~.l aj" 91.0 14,' ,., ,.~ -0 .76 70.' r..7,6 "' .. '" .. "' .. 11.1 U .• •• '.l ••• .. , '.2 .. ~ .. ~ ..n S., n.5 11.1 ••• .. , ... ••• 9()l tI .. , ••• .. , .. , •. U .. ~ 0.11 '.l 12,' 12,5 ••• .. , <.S ••• 

1- D,u C""rltt..! U. ing 'S irp li',tod ","o"d ... , ' 



TABLE £1-9 

T/iIlE 1IIl. X.5-2.4 I!:'iV.\! 

8£l.l m tn IC(t'TE~ 00llTst 
2/10/801 

CORREtllOH DAlA' 

mE: , SIDELINE • 150 ft. SWlM .lIE 1~,lm 

"""''' TRlaIIlli DATA Olttlnl 
CORIlf.C1ED IXIAI£tTlCIIS IdB) """ I"IIIMJ Il:IJfIDIiI) SI'£EJII . ' .. "" 

--~--- -----_.- ~--------~--- -----
h "" ... "", ., I\I\P) I\IIA) '" Al ,.." ~. • ~ . .. ... ID 

500 fl. flllMfl - T~T lAS m KIS. 

n 91.5 " .. 94.1 D.' < .• -o.n 0.21 I . BI 139.6 "' .. m.1 212.! "' .. 12.0 ,,-, 
" fl.' " .. U.1 "., -1.11 -1.01 ' .M ,." 148.1 1S1.4 J'Si.6 212.\ 40L .3 "., "., 
" '4.1 "., 94.' D.' -1.31' -\.It .. ~ 2.1 ~ I~U 11".0 419.1 212 .1 501.0 n.' "., 
:il',.. fl .' "., '4.5 "., -1.00 .... 81 '.% ,.~ 141.' 193.1 m.l 212.\ 410.5 11.0 "., ••• .., ••• .. , 0.62 0.51 '.n U9 , .. 10.1 0.' ••• U •• , .. • •• 901 [I .. , .., .. , .., 1.05 .. " 0.39 .. " 12.8 17.4 104.7 ••• 14~.7 , .. • •• 
500 fl. flTO!.U -- TN'l6ET 1~!27 KTS. 

". n.' "., n .• D.' -o.\I:i -0.61 0.12 ,.~ n.' 17:2.0 191.0 212.1 213.2 .5.1 ~., 

en 91.4 " .. t 4.1 " .. <." <.n 0.)0 ,.~ 14'.6 "' .. 406.1 212 .1 419.J ~., ~., 

m n.1 D.' tU " .. -0.61 <.~ •. U ,." 100.5 195.4 191.' 212.\ 215.8 .5.l ~-, 
on tU "., f4 .7 8\.0 -\.32 -1.27 0.5\ ,." 124.5 \81.0 m.' 212.1 157.5 65.8 ~., 

". n.' D.' 94.1 D.' -O.t! <.N "" ,.e 119.0 Itt.' 218.\ 212.1 242.7 ~., ~ ., 

m 93.9 "., 94.4 8\.1 < ." -0.01 .. ~ 1.15 104.4 , .... 213.2 m.l 219.0 ••• 65.1 

OJ' 91.2 " .. 94.2 " .. < .• 0(1.61 '.n '.n IIS.7 195.6 /42.0 212.1 261.2 '5 .• 65 .1 , . .., ••• .. , .., 0.51 .. " 0.17 0.24 ••• .., 81.5 ••• 79.4 .. , • •• tOl CI ••• ••• .. , .., 0.42 0.41 0.1 4 .." 16.4 , ., '''' ••• ~., . . , ••• 
500 fl. ftTtlllER -- IIIRIi£I lAS 110 KT$. ... " .. n.' "., n.' <." -0.\8 0.11 2:33 118.5 202.2 "'., 212.1 241.4 ~ .. ~ .. ", " .. ••• to.' n.' -0.17 -0.21 '.n 2.17 107.4 201.' 21\.6 l!l.1 m.' "., " .. ... " .. " .. " .. •. , -o.1t -1).11 .. ~ 2.17 101.l 202.9 "'., 111.1 218.0 S9.1 " .. 
m'Ov " .. M.' " .. 17.' -0.14 < .• O.JJ '.n 109 .8 202 •• m.e m.1 127.2 5'.0 ~ .. .. , o. , ••• .. , 0.07 O.OJ 0.02 .... , .. 0.' 11.7 ••• 12.S .. , ••• fOl CI .. , .. , .. , 0.' M? ••• 0.04 0.16 n.2 ••• 19.7 ••• 21.0 .. , ••• 
500 fT. ftlMR -- It.f:6El IlS 96 K'lS. 

'" " .. ~ .. su 76.6 0.07 -0.01 0.1& 2.74 107.8 "' .. 21S .1 212.1 m.' .,., 49.4 

tt!·Ov " .. ~., "., 16.6 0.07 -0.07 0.16 1.H 107.8 "' .. m.l 212.1 m.' 49.t 49.4 -
fO% tt 

I- D.h torrKI.t<I \kill! 'S I.,IiIiH PtOUilII't' 





I 
TABLE El-11 

lllllU 110. ~.S-l.! IIl£V.l) 

IW. 222 HEL!~ OOTnSC 
l/lllM 

CIIlRECTHl/j MTA' 

SHE: • SWEliME - ]:;01) ~. HIJI1H JIM. 14,UQ! 

"""''' lAAC(lNG OATA (I\e\.frsl 
CIlIlREC1En CQII;REtHQIIS IdB) ... , Il!C1lW,J lREFEI!£lICEl Sf't£Qt., .... ) -_ .. +--+-,--.-+.-- -~'- --_. 

" m< "' PIIlT. •• f\HP1 1\1t~) '" m ' .. ' ~. ~ ~. .. .'" "' 
12 OEGRU: ~ -- TIIRG£T lAS 4S XIS. 

m ~ .. ~., %.' ~ .. o.n ••• -<1.02 10l.1 I~ . A WO •• 190.5 195.5 V., V., ,. ••• ~., •. , n .• ••• ••• -0. \l B7.B \9\.2 191.3 19<1 .S 1'10.1: n.' 21.1 
,~ 91.S 87.5 %.' 76.4 Q.3\ 0,17 -iJ.n 129.0 191.5 246.1 19<1.S 245.0 22.S 2l.l 

:;"(N ~ .. ~ .. ~ .. ~ .. 0.11 0.21 -0.09 106.6 U2.7 212.S 19M 210.4 22.9 21.1 
LO L' '" '" O.H O.IS ••• ••• ,., ~ .. ••• •. , ••• • •• '101 CI ", , .. , .. '" 0.21 .. ~ 0.\1 •. , .. , 49.6 ••• •. , L. .., 

12 rlE.REE Ii'mlIIOI - TIIRIiET lAS 5!i ~TS. .. 87.6 ~ .. .., 74.0 .. ~ ••• < .• 111.1 19! .2 110.5 1'10.5 209.7 2 • • 1 n.' 
m a7.6 S:; .B 97.1 7l.B '.M ••• < .• 113.7 192 •• 2M.l 19(1.5 .60.4 26.7 n .J 

"" •. J ••• •. , n.' 0.24 ' .n < .• n.' 19M l~.B 1'10.5 In.> v .• n., 

~.~ 97.S 81.S • •• n.' '.n '.n < .• \07.4 191.. m.' 190.5 m.B 26.9 n., .. , ••• .. , • •• • •• ••• 0.14 ••• ••• ..., ••• u ••• • •• '/(11 Cl ••• .. , • •• .. , ••• 0.14 0.24 Sl . ' L' • •• ••• ••• L. • •• 
12 DEGRU: IfPROMlI -- 'lieGEl lAS 6:i K1S. 

m •. , •. , -.. n .' 0.31 .. ~ -':I,H 90.4 191.7 11'2.9 199.5 191.7 n .' 'J.~ 
m ••• -., n .• 0 .27 0.26 !I~.J 191 .2 211.4 I~.S 210.7 32.1 JJ.~ 

"' ••• ~., •. , ~., '.n o.n -0.12 !l7.S 19!.2 2IS.~ 19M 214.7 31.2 13.~ 

m '~ -.. • •• 97.1 74.1 ... .. ~ -0.21 10'1.7 19!'~ ...., 19O.S .,., 12.0 11.4 .. , ••• .. , ••• 0.02 0 .02 0.11 II .6 ••• 12.1 ••• 12.1 .. , ••• '!<I1 CI .. , ••• ••• L • 0.04 0.01 0.S7 19.5 .. , ••• ••• •. , .., .., 
12 \lE0IIE! IiI'ltOllO! - TIIR1l£T I~S 7S ~TS. ., B7.2 ~., ~., ~ . , U7 .. ~ ••• 120.1 1%.6 227.1 190.5 220.2 11 .6 .. .. 
m 17.6 ••• •. , ~. , o.J7 .. " -0.01 ~., 192.6 192.6 19O.~ 190.5 ... , .... 
•• 87 .1 9U S8.1 ~. , 0.17 0.15 o.al 112.6 191.2 m .• 190.5 ... , 16.5 .... 
•• -.. •. , •. , 76.4 0.47 0.40 -0.16 1~.9 191.9 ,..., 190.5 202.5 3S.2 ..., 
oJ' 67.2 •. , ••• ~., 0.44 0.39 -0.02 IOfU 194.1 .... 190.5 21).1.9 .... .... , ~ .., .. , .. , ••• 0.10 0.11 0.10 12.6 L' 14.1 ••• t2.3 , .. ••• 901 Cl ••• U .. , .., O. l! 0.13 0. \2 H.B '" 16.9 ••• \404 L' ••• 

.- Olh Corr«\.H Us1"9 'Sltplifitd F. octd"". ' 



I 
TABLE [1-12 

llllU )1(1. k.5-1.1 (REV.II 

tru. 222 1R1C1F1ER .. n~ 
CORR1CTIOM DATA' 

1/111U 

sm, , SIOCLIKE - 1~ K. HlJtlH J.I( 14,1960 

/lCWS1!t TAACWIG DllIA 11Ie\«,1 
" •• mu CDRREtlllllS (dBI ..., 1/lCTlW.) (REFUEI"l] SPHDtlltiK) ------------- --------------- --_._- -----E. ... ;a "'-.. ~. 1\1(1') I\}(. I '" '" <D." ~. ~ ~ . .. ... "' 

, 0E6IE£ IfI'II.VOI - TlIRIill LAS ~ (IS. 

0 " .. a .• tU M.' ~.~ --t.n --t.G! \16.2 1!r.i.4 161.8 m.1 27&.9 n.' n., • H.' M.' " .. 7l.1 ~.~ -(1.24 .. ~ 0.' \85.0 \85.' 191.7 1'n.S n .• 13.1 • " .. a., H.' n.' -0.21 -/l.le ••• 1211.9 1116.3 21'.6 191.7 24&.~ 21.0 n., 
OJ. 'Ll 87 .1 H.' 76.8 ~." ~." .. ~ H6.6 195.6 231.\ 191.7 Be.' '13.0 13.1 " . '-' u , .. '"' 0.01 0.0] 0.11 27.9 .., 41.6 ••• 42.7 • •• • •• 9Cl C1 '-' , .. ... ,., ••• US 0.19 47.! , ., 70., ••• n .• L' • •• 
, OEURE[ JIIImlIIDI -- TIIRt£! lAS s:; KTS. 

• <D " .. a .• n., n .• -0 .07 -<).10 "0.57 106.8 \A.! 196.7 191.7 "'., 24.5 N.' ... H.' M.' 91.1 7609 ~.n -0.21 ~.~ IIl.8 \1I:!i.2 "' .. \91.7 m.' 24.' N.' 
'" " .. ~., "., ~ .. .. " .. " -<1.4' 1~] .3 191.1 196.6 191.7 \'17 .0 n.' N.' 
'" fI.2 " .. H.' 74.9 ~.n •. " 0.16 "., 1r.i.B 1 •. 1 191.7 194.2 N.' N.' 
11-'1" 91.1 ••• 91 .B 76.4 -0.11 --t.1I •. " 105.8 187.6 196.0 191.7 "'., ~ .. N.' 
it IN \.1 U U ,., 0.15 0.14 0.14 .., , .. , .. ••• u ,.. • •• 9(l~ tl L' L. L. , .. 0.l7 0.16 o.~o 1.1 '-' '.0 ••• 1.0 '-' ••• 
6 OECoRf:E /fmlJIO! -- TMGEl 1~ 7:i ~lS. ... H.' •. 1 91.4 n.7 -0.11 -0.11 0.0) l2U I~.~ "' .. In.7 m.o 1M ~ .. . " " .. n.' •. ~ •. 0 110.4 188.1 m.l 191.7 m .• ~ .. ~ .. ." 0.' r.;.'1 0.' 76.2 -0.26 •. M 0.11 llL6 18U 2411.4 19\.1 "'., ~ .. ~ .. 
~.o-. ~., M.' '11.1 n .• -0.11 -0.11 0.07 1~.6 1".0 210.0 1'11.7 217.2 ~., ~ .. 

••• ••• L • ••• 0.11 0.1\ .. " , .. , .. 14.6 ••• 17 .~ .. , ••• 'KIt CL , .. ,., '-' L' 0.18 0. \8 .. ~ t.~ '-' 24.1 ••• ~., ••• • •• 
~ OEGiH IIm:DM:H - T~T I_S lIS KTS. 

'" § .• Ql.9 0.' n;.2 -0.,6 ' 0.2:2 0.09 120.6 lllU m.7 Itt.7 m .• 4l.~ ~). 7 ... w .• ~ .. tL~ 7&.9 0.0, .." ~." m.! 111'1.1 25'1 .~ 191.7 262.7 w.o ~l.7 
HI " .0 QJ.7 H.' ~.o 0.02 .. " -0.01 I'IU 18'1.0 221.i- \9\ .7 124.8 ~2. 'I 41.7 

~1'o-. M.' au " .. 76.0 -0.07 -0.07 ~ .• \25.1 187.7 211.9 191.7 2M.7 42 .4 41.7 
••• o .~ ••• ••• 0.16 G.ll O. !1 1.' , .. 24.0 ••• n., L' ••• .. ,,' , .. ••• L' ,., 0.27 0.21 .. ~ 11 .8 ... 40.~ ••• ••• '-' ••• 

0- O~h tMtKt .. u!;1", ·5,.mIN Prou~ .. u · 



I 
TABLE El-13 

II!ll.E 1Kl. (.5-3.3 (1:£'1.11 

eru. 222 IIEl.IClPTER .. "~ 
toRREtTIOM ~tA' 

1m,,,, 
mE: , SIDELINE - l!'.O M. 10TH .DIE 14,1981 

I!COIJSllC TUCKING DAU llltlftii 
CIlRREC1ED ctJ:REtTlDHS I~BI "'" UCTUAU (I!UER£1KI1 SPlElll.lml --_. -----,. .... "' "'-to •• I\HPJ I\HAI '" A' ' .. ' ~ . ~ ~M .. ... .. 

, DEIJIFE 1IPI'R(Wl4 - TARGET IllS &S m. (100) 

u ~., ~., ~ .. ••• -<I.~l <.~ ••• 12M 18", m.l 191.1 m.' 33.2 n.' 
~ '1.6 'i1.~ ~., 7&.9 C. !! .. ~ O.l~ IOS.4 11'2.1 199. 3 \91.7 1911.9 14.7 n.4 
u 91.3 61,0 91.0 76.9 <.n -0.26 ••• m.! 1~.1 10M 191.1 m.l n.' 31.4 

" •. , ~ .. '1.6 76.' -0.11 -0.17 0.12 12$,7 11Il>.9 m.5 19U 245.6 n.' n .• 
" ~ .. U .• ~ .. 76.2 .fj,\9 -0.11 0.11 114.0 18j;.O 22404 )91.1 231.2 n.' n.' 
" •. , N.' tU 7'.0 < .• < .• • •• \l2.! 186.$ 2'Ol.t 191.7 2'07.3 n.' 1M 

m'D</ 
•. , U •• ,\.O 76.S < .• -0.12 ••• m.l \118.1 231 .8 m.l m.' n.' ll.! .. , .. , .., .. , e .12 0.12 0.07 IU ". 17.6 ••• 41.! ••• ••• 901 CI ••• ••• .. , ••• 0.10 0.10 C.OS )0.6 ,., ••• • •• 33.8 .. , • •• 

llllElfl - TM1ltl l-S 6:i lOS. (1001 

'" III lRMllUIii OlIn 
g, v .• c .• •. , 14.2 ... '.M ..(1.61 94.1 n'.4 240.' ... .. 2'07 .2 n.' n.' m c., 13.1 ••• n.' 1.91 .. ~ <.M ~ .. 240.6 241.8 " ... 207.1 n.' !l" ., .. , •. , ••• 7U ,.~ 2.62 <.n ••• 2".7 168.0 ..... ".., n.' L' •• • •• su ~ .. • •• ,.~ , .• -1.J5 •. , 261.3 21.4.3 ,.. .. 266.0 •. , 3M 

'" •. , •. , •. , •. , l.~~ l. I~ -!'J~ 100.1 27606 261.0 ". .. m.' ~ .. l'.~ 

;a' ~ B1.9 C., ••• 1~.' , .• , .• -0." 9&.~ 2:i1.1 m.' ..... 201.' 11.1 ll.~ 
0.' 0.' ••• 0.' 0.1\ .. ~ ••• ". 16.1 \U ••• ,. , L' ••• 901 tl .. , ••• ••• .. , .. ~ .. ~ ..~ ,., IS.l I •. ' ••• .. , .. , ••• 

f _ D.h tarrtttH till", 'Si ... 1 tlltO P,,,,,t.h ... t ' 



TABLE E2-1 

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

BELL 222 TWIN JET 
ADV . MAO! SERIES REFERENCE NUMBERS 

TEMPERATURE 59 desree5 F (IS desrees C) 

SERIES US TEMP (F) ROTOR RPM 
S 137.00 59 .00 348.00 
C 123.00 59 . 00 346.00 
0 110.00 59 . 00 348 . 00 

TEMPERATURE 77 deBree5 F (25 degrees C) 

SERIFS lAS TEMP (F) RO'roR RPM 
S 137.00 77.00 346 . 00 
C 123 . 00 77 .00 346 . 00 
0 110.00 77.00 346 . 00 

TARGET CONDITIONS 

SERIES 
B 
C 
o 

DESCRIPTION 
500 IT. LFO lAS _ 137 kTS. 
500 IT. LFO lAS _ 123 KTS. 
500 IT. LFO lAS = 110 KTS . 

• 348.00 RPM _ 100% ROTOR SPEED 

BLADE DIAM. ADVM I 
39 . 75 0 . 8561 
39.75 0 . 8349 
39 . 75 0 . 6152 

BLADE DIAM. ADVM , 
39.15 0 . 8416 
39 . 75 0 . 8206 
39 .75 0 . 6014 



ACTUAL TEST CO~DITIONS 

8FU. 222 TVIN JET 

EVENT 

" as 
" ClO 
Cll 
C12 
Ci3 
C14 
C15 
01' 
D!> 
018 

US TfJoIP (F) 
140. 00 85 . 00 
146.00 87.00 
IAO . DO 89.00 
127 . 00 89 . 00 
127.00 89.00 
127 . 00 90 . 00 
128 . 00 90 .00 
127.00 92.00 
126 . 00 94.00 
114.00 95.00 
115 . 00 95. 00 
115.00 95.00 

TABU E2-2 

ANAL. DATE: 11-Har-86 

ROTOR RPM BLADE DUM. 
348.00 39.75 
34B.00 39.75 
348.00 39 . 75 
348.00 39.75 
348.00 39 . 75 
348.00 39 . 75 
348 . 00 39.75 
348.00 39 . 75 
348.00 39.75 
348.00 39 . 75 
348. 00 39.75 
348.00 39.75 

ADVH , 
0.8398 
0.8471 
0.8368 
0.8176 
0 . 817& 
0.8169 
0.8184 
0 . 8154 
0.8125 
0.7942 
0.7956 
0.7956 

r 



EVOO 
B7 

" B9 
CIO 
CII 
CI2 
Cl3 
C14 
CIS 
Oi6 
017 
018 

TEST 
m 

454.40 
38UXl 
374.10 
393 . 80 
451.50 
392 . 40 
343.80 
382.80 
1046.60 
1.21.00 
428.60 
430.80 

FlellRE E2-J 

ACTUAL TEST NOISE DATA 
.wAL. DATE: II-Kar-86 

BELL 222 TWIN JET 

- AS HFJ.S. PNL'tH -
!.tPl' CElITER RIGIIT 
90.10 93.70 92.&0 
92 . 70 96.00 95 . 00 
92.20 96.00 94 .10 
91.20 94.30 92.20 
91.50 94.30 91.70 
90 . 10 94.10 91.80 
89 .50 95.80 93.50 
91.70 91. .00 92.20 
90. 20 93.30 91.30 
88.70 93.10 87.90 
68. 70 93 . 00 88.80 
86.30 93 . 20 88 . 90 

~ PNL1lI 492 FOOl' NORM . - -
L£FT CEIIT£R RIGHT 

90 . 34 92 . 96 92 . 24 
91.69 93.69 93.99 
91.10 93 .45 93.00 
90.28 92.23 91. 28 
91 . 12 93.50 91.32 
89 .1 7 92.00 90.87 
88 . 13 92.47 92.13 
90 .68 91.67 91.18 
89 . 77 92.40 90.87 
88 .03 91.65 87.23 
88.10 91.72 88.20 
81 .72 91.96 88.]2 

-----------------------==-===========---~ 
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TABLE E2-~ 

BELL 222 TWIN JET 
LEFT SIDELINE 

ANAL. DATE; ll--Mar-86 

EVENT X INPll'i' Y INPll'i' 
--------------------

" 0 . 8398 90.3~ 

" 0.8471 91.&9 
B9 0.83&8 91.10 

clO 0.8176 90.28 
en 0 . 8176 91.12 
Cl2 0 . 81&9 89 . 17 
CI3 0 . 8184 88.13 
cI' 0 . 8154 90.&8 
C!5 0.8125 89.77 
DI6 0.7942 88.03 
Dl7 0 .7956 88 . 10 
DI8 0 . 7956 87.72 

LINEAR REGRESSION EQUATION 
---- ---------------

y " SLOPE " , INTERCEPT 

" 65.33 36 . 28 

R SQ. " 0.&~6 ME.<NX " 0 . 8173 
R - 0.804 S.D. X " 0 . 01 n 

STD . ERR " 0 . 875 MEAN Y " 89.&8 
CORREL " 0.804 S.D. Y " 1.40 
SAMPLE < 12 ror VAR ... 1.97 



TABLE E2-5 

LINEAR REGRESSION EQUATION 
-------- -------------

y • SLOPE • X , INTERCEPT 
• 65.33 36.28 

R SQ. • 0.646 MEAN X .. 0 . 8173 , • 0.804 S. D, X • 0,0\ 73 
STD. ERR • 0.875 MEAN Y K 89 . 68 
CORREL • 0.804 S. D. Y • 1.40 
SAMPLE • " TOT VAR K 1.97 

11111111 1111111111 1111111 1111 1 111111 11111111111 111111111111 
SECOND ORDER EQUATION 

y • , , " OX , B2 'X' 
Y • -433.86 + 1213 . 59 OX , -700,83 'X' 

R SQ. • 0.546 MEAN X .. 0 . 8173 , • 0.739 S. D. X • 0.0173 
STD. ERR • 0.893 MEAN Y ~ 89 . 68 
SAMPLE • 12 S.D. Y ~ 1.40 
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TABLE f.2-6 

BELL 122 TWIN JET 
CENTER LINE 

ANAL. DATE: 1l-11ar-86 

x INPlTI' Y INPllf 
-------------.~ 

B7 0 . 8398 92 . 96 
B8 0.8471 93 . 69 
89 0.8368 93 .45 

CIO 0 . 8176 92 . 23 
Cll 0 . 8176 93 . 50 
CI2 0 . 8169 92 . 00 
CI3 0 . 8184 92 . 47 
C14 0 . 8154 91.67 
CIS 0 . 8125 92 . 40 
016 0 . 19102 91 .65 
DI7 0.1956 91 . 72 
DI8 0 . 7956 91.96 

LINEAR RECRESSIOS EQUATION 
--------------------~--

<- SLOPE " • INTERCF.PT - 35 .1 6 63. 7~ 

R sQ . • 0 . 6S4 MEAN X _ 0 . 8 113 
R • 0."'" S. D. , - 0 . 0173 

5TD. ERR • 0.463 MEAN Y _ 92.47 
CXlRREI. • 0."'" S . D. , . 0 . 75 ",lIP" • 12 TOT VAil: _ 0.56 
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TABLE 1::2-3 0 , 
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TABU: E2- 7 

LINEAR REGRESSION EQUATION 

Y • sLbPE.:\'·~ , • TNTERCFPl' 
• 35 .1 & 63 . 74 

R SQ . • 0 . &54 MEAN X .. 0 . 8 173 
R • 0 . 809 S. D. X .. 0 . 0173 

STO . ERR • 0.463 HEAN Y .. 92 . 47 
OORREL • 0 . 809 S. D. Y .. 0 . 75 
SAMPLE • 12 TOT VAR .. 0 . 56 

11111111 11111111111111 1111111111111 11111111111111 1111111111 
SECOND ORDER EQUATION 

----------------------------------------y • , • Bl 
Y • 215. 46 + -335 . 45 

R SQ. • 0 . 143 MEAN X .. 
R • 0 . 379 S.D. , . 

STD. ERR • 0 . 483 MEAN Y .. 
SAMPLE • 12 S. D. Y • 

., • ., • 
0 . 8 173 
0 . 0173 

92 . 47 
0 . 75 

52 
226 . 20 

' R' 
' R' 
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TABLE: El-15 

TIIIU: ~. ~.5·1.5 (J.:E~.ll 

!tlL m Illlctf1ER OOTJ1SC 
IHlla& 

row.ECTlOH 01114' 

SIlE, • SID£l11lE - l!.ll ~. 1U1~ ..utE 15,1991 

IICIll!ill[ lRACI!J16 0/1'4 llIol.t ... 1 
etmtlEO tlJlREC1101!S ti~1 o<U LtoClUM.l (RU£2EI(t) SPEEDLt l_) ----.. ~~ .. ,. m< " Pill. •• f\\If) I\ml M m ' .. ' •• ~ OM ,. ... "' 

100(1 fl. f1.~WEII -- TIIRG!:T ,.S 123 ~lS. 

" U .• ~ .. ~., n.' -<I.5! <.~ 0.11 9l.4 ltU m.2 ", .. 336.0 M.' n.l 
~ •. , ~., ~ .. n.' ~. 51 ••• 0.01 ~ .. ..... W .• 335.4 ]?i.7 65.1 61.1 • QU ~., ~.4 7U '.M ••• '.M 91.1 m.' "'" m.4 ". .. M.' ••• M ••• 81.' ••• n.' 0.41 0.41 -I).~l n.' lU.l W .• 135.4 3J5.' M.' ••• • ••• ~.5 7\.t 0.5\ 0.42 91.2 W .• 341.0 135.4 115.9 M.' •. , 
• ••• ~ .. ~ .. 71 .9 -(I.ll -0.17 0.11 IIl.S 12\.9 151.0 115.4 ..... 65.S n.l 
'''t 84.> su ~ .. n.' 0.12 ••• 0.14 •. , m.B l-IO.1 lJ~.4 140.9 M.B 63.1 
St Dol U ••• U ••• 0.45 0.4] 0.16 ••• IU 13.5 ••• 12.2 ••• • •• t(l%tl ••• ••• ••• .. , 0.17 '.ll 0.15 , .. 11.5 ILl ••• 10.1 ••• • •• 
If'PROI(J. -- IQ.Tl-SEG.! .. M.' ~., n.' 7U -\.24 -\.1) 1.59 102.1 In.l 171.1 1'1.7 19U 41.5 ll.' 

;'l'Ov ••• ~., n.' 7'.2 -1.24 -1.15 1.59 \O'l,1 167.1 171.1 111.7 \",0 41.S ll.' . . . 
'101 CI 

f>P1t0llCN -- Illll-SEU 

III ••• ~.\ P.' 7U -\.Il -\.09 ••• 100.7 '".6 UU 1f'!.5 191.9 n., 33.~ 

:-:1"0. ••• c., 81.0 74.0 -1.11 -\.In ••• 1011.7 \&.\.6 169.6 1'iO.5 In.' n.' 1~.4 . . . •• n, 
/ll'l'tQ/I,tI! -- IU.ll-sEG.l 

m !IO '~IIO(BIG om 

~.o. • 

'iOl tl 

. - Olh CottI"tU~ !)ll,,, ' Slop1ifltd hoc:td .... • 



I 
TABLE E2-8 

BELL 222 nlI N JET 
RIGHT SIDELINE 

ANAL. DATE: 1I-Mar-86 

EVENT X INPUT Y INPUT 
----

B7 0 . 8398 92 . 24 
HB 0 . 8471 93.99 
B9 0 . 8368 93 . 00 

ClO 0 . 8176 91.28 
en 0 . 8! 76 91 . 32 
Cl2 0.8169 90.87 
en 0 . 8184 92 .1 3 
Cl' 0.8154 91.18 
C15 0. 8125 90.87 
Pl6 0 .7942 87 . 23 
Dl7 0 . 7956 88 . 20 
DIB 0 . 7956 88 . 32 

LINEAR REGR~SION EQUATION 
------------

y • SUJPE ., • INTERCEPT 
• 110.93 0 . 22 

R SQ . • 0.896 MEAN Y • 0.8173 
R • 0.946 S. D. R • 0, 0173 

STD. ERR • 0.686 MEAN Y _ 90 . 89 
CORREL • 0.946 S , D. Y 0 2 . 02 
SAMPLE • " TOT VAR _ 4.09 



. 
I 

TABU: [2-9 

LINEAR REGRESSION EQUATION 
---- -~-

y • SWPE " • ItlfERCEPT 
• 110.93 0 . 22 

R SQ . • 0,896 MEAN X .. 0 . 8173 
R • 0 . 946 S. D. X .. 0.0173 

STO.ERR • 0 .... H£AN Y .. 90. 89 
CORREL • 0.946 S . D. Y .. 2.02 
SAMPLE • 12 TOT VAR .. 4.09 

1111111111111111111111111111 1111111111111111111111111111111 
SECOND ORDER EQUATION 

------------ -----------y • , • B! OX • B2 'X' 
Y • -\067.23 + 2718 . 04 " • -1~91.23 'X' 

R SQ. • 0.818 MEAN X .. 0.8173 
R • 0.937 S. D. , . 0 . 0173 

STD. ERR • 0. 498 MEAN Y .. 90. 89 
SAMPLE • 12 S.D. Y • 2.02 
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TABLE E3-t" 

lfl.IUPlHl: Bf.lL 222 "!WIN JEl" 
!H1!.\TKll: 10£) TAXBH" 

"""" = """" 
= 2 , 
'" " " '" 119.10 " .<D 
'" OJ.'" " .B3 
K23 ,"-", "'.'" K24 89.10 .,.ro 

'" 89.10 91.00 

''''''''' ,".D "'.82 
Sill. ID'. 0.31 0.51 

ex: c. !. 0.29 0." 

SIiILD<E 

3 

'" fJI.'" 
fJI .D 
ffi.'" 
" .CD ... '" 
fJI .92 

0.55 

0." 

A:l~ 

''''''''' 

M' ffi." 
8'l. 17 
,".n 
,".Zl 
,".>l 

"'.35 
0.:' 

0.'" 



I 
A, lQ-fur-ai 

TABLE E3-2 

&M1\RY fRlL UMLS (dB) 
DlTA ~ PEi1 100 (H{lllICATICII HO:ElJIIES 

3 MIC 

"""" SllE.INE """" SllE.INE '''''''' 
sm 2/3 , 3/2 

00 00.'" 91,J:) 92." 91.33 
CU 9::1.10 92.'" 93.00 91.83 

0' 91.1() 92.'" 92.00 92.Zl 
03 fR.70 91.10 93.00 91.27 

0' 00.00 00.00 92. 10 91 .27 
as 00.00 91.4') 93.50 9\ .00 

'""'" 00.53 91.:>3 "'.00 91.60 

sm. [£V. 0.60 0." 0.51 0.41 

<:U C.T. 0." 0." 0 .42 0." 



A:I~ 

TABLE E3-3 

..... SllHJJ<E """" 
3 MlC 

SllElNE ''''"''' sm 3 , 2 

U ... ., 97.00 9\." 93.67 
L2 9l.EO ..... OJ." <)\." 
" 91.3) <;S.1O "'.ro ., . ., 
IA 90." 97.00 93." 93.10 
L5 90 ... 'fl.ro " .ro 93. >3 
!.6 90.10 ".W 93." ".23 
'II'l«> 'II.67 'fl." 93. 13 93.91 

SID. lEV. 0.68 0.65 0. 7& 0.>3 

9lI; C.l. 0.56 0. >3 0.62 0.31 



APP~~IX F (Fl-F3) 

BOEING VERTOL 23q{CH-q7D 
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TAillE 1'1-2 

IAIlE NO. J.7-L2 

~11I3 I!{RIII. Ql-.\70 I(UCCFlER UlllWIDU OOllTst 
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"\. ~., .1.2 n .• ~ .. 1.45 '-. 1,n U .• ".6 " .. " .. " .. 41.7 41.1 " . • •• .., .. , ••• '-" 1.16 0.52 11.2 n.1 II.' ••• , .. '-' ••• 101 CI ••• • •• • •• .., 1.51 U5 0.61 .. , 14.0 15.6 ••• , .. ... ••• 
III'f'f({lH]I - lAAliEl IllS 85 1Cl$. tlCllOl .. IOU ,7,9 105.6 91. .. •. q .. ~ -0,51 111.0 126.8 176.2 119.1 161.1 41.1 41.7 
ffi' IOU 97.8 IOS.6 91.1 1.17 l. 12 -0 ... 1 I~.l m.' IU.1 m.l 14'.2 41.1 41.7 •• IOU n.' IOU 91.1 Ul O.i l '0.46 1:15.0 116.1 11' ,1 119.3 166.7 41.l ~J.1 ffi. IOU " .. IOU n.1 !.O7 0.91 <.~ lI9.4 m .• 1'50.8 m.l m.t 41 .1 43.7 •• 102.1 ft .• i6~.8 9U .. ~ ••• -o.n 121.7 1ll.1 tn.6 m'l 140.1 40.6 n.1 ., 102.2 ft., IOU n.9 1.11 '.H -0.07 m .• 1lI.5 181.2 m. 16' .9 "., 41 .1 

m'~ 102.5 H.' I~.O 91.7 '.A •. n -0.44 126.1 12'-0 au lIt.l 154.2 41.t 41.7 ••• ••• • •• • •• 0.11 O.U .. " ,. , ••• Jl.1 ••• 14.8 .. , ••• 9'0% 1:1 .. , ••• • •• • •• 0.26 .. ~ !I.U , .. ••• 14.1 ••• 12.1 , .. • •• 
f . Olb tor.tctH Ik;/II 'Si..,Ii'i" ProtHlrl ' 



I 
TABLE Fl-4 

tlllll.E NO, J.7-2.1 

E«IIIG OJERHl. ClH7~ 1I.l.1CDi"E~ ICHlllOOIO OOTl1st 
2111/Si. 

CllMCTlON DIll". 

sm , T SIO£tIH£ - l~ ~. salIM .Il.1 12,11'8'1 

1tCOOSllt: TRJaIHil DIIIA Olot.r.) 
OORllECIEO ctWm:CT1(jI'J 16~1 ..., "''''''' (REFER£lIttl Si'£ED("',«) ---- ------- -----_.-

•• "" ~, "'-,. •• I\!(P) I\I(M '" A. ,.." •• • o • .. ... "' 
TAKElJF - T~ l~ B:i KTS. ., ~ .. " .. 96.0 8\.1 .. ~ 3. ~I -1.0'/ 110.8 m.7 .... 19!.4 20U 43.7 41.7 •• 9U ~ .. " .. ~ .. 4.59 3.42 -1.15 124.7 251.2 "' .. 191.4 231.0 41.1 43.7 

"' n .• ~ .. " .. " .. .. " , .• ~ .• 10J.9 :m.! 249.4 191.4 201.2 42.7 41.7 

~I· '4.2 0.' 95.6 ~.T ••• U9 -\ .01 114.~ 252.1 "'., )91.4 m.o 41.5 4>.1 

" ~ ••• .. , .. , ••• 0.B7 .. " 0.19 • •• 15.2 ••• ••• 17.4 L1 ••• 901 CI L1 ••• ••• .., 1.46 .. " 0.12 1~.2 n .• ~.T ••• ••• T.' • •• 
1"llnfF - l f11RG£T lAS 70 KTS. (~lLlll1R!) 

'" n.T ~ .. 94.4 • •• 1.17 1.0! -0.17 119.Q 181.5 <'07 . ~ 172.4 197.1 M.' M.' ". n .• ~., 9U ••• 1.l! 1.26 -MJ 107 .5 \B-I.! \93.\ tn .• 18(1.7 17.6 M.' 
"' n .• ~ .. 9U ••• .. " .. ~ -11.15 12e.5 180.6 nO.7 In .• m .T M.' " .. 
~h" 

n .• ~., 9U ••• 1.24 ... -0. \2 lIB.3 182.1 210.4 172.4 19U "., " .. 
'.1 ' .T '.T ••• ,." ,." 0.08 10.5 ••• 19,0 , .. 19.5 , .. ,., 

901 Cl , .. '.1 ' .1 , .. 0.\4 ,.M 0.11 17.7 1 .• J2.Q ,., " .. .., ,., 
(fP!lOllOl -- TARGET lAS 10(l KTS . ... ~ .. " .. ~ .. 0.' l.b] l.42 ·U4 121 .2 1'I'S.4 "' .. !n.7 201.9 ]U ~\.4 ... '606 91.J n., 61.6 ,." .. ~ -1.0, 1~1.6 M.' "' .. In.7 176.2 -16.3 5t.~ 

'" n .• n .• " .. "., 2.lb .. 0 .0 .77 131 .4 "'., lOU 172.7 255.2 48.9 ~l.4 

'" 97.0 91.7 n .• 83.1 2.0! •. n ~ .~ 124.8 "' .. m.9 172.7 210.2 ~L! !iLl 

",. 9b.b 91.5 n .• ~. 1 ••• 1.71 .0 .95 111 .2 ZOLl 245.9 !n.7 210.9 46.6 51. 4 

" . , .. 0.> , .. , .. 0.2! 0.21 0.4~ 14.8 ••• 19.9 ,., 32.9 , .. ,., 
90% CI , .. ••• ,., , .. , .• ,." 0.S3 n.s ,., 46.9 ,., •. , .., ,., 
H'~ - TIIRGET IllS 70 XTS. 1~lll1MYl 

.M 97.6 91.1 n.' " .. 0.87 ,.n 0.18 117.6 201.1 301. 4 191.2 281.4 11.1 .6.0 

'" 9&.2 91 .9 "., ••• 0.81 o.b7 0.40 140.1 201.7 31U 191.2 m .T 11.1 M.' .. " .. " .. 11)(l.] " .. ,." 0.76 .0.40 1l5 •• "'., "' .. 19).2 271.9 "., M.' ." n.' 91.5 10(l.1 83.7 0.81 0.63 , .• 125.7 202.0 248.9 191.2 In.s " .. M.' 

m·. ••• n .l ••• ~ .. ,." 0.69 0.18 au 202.B m .• 19\.1 m.' 19.4 3 •• 0 .. , .. , '-' ... 0.01 ,.~ 0.19 '.1 ... ••• ,., 2U ••• , .. 
901 Cl ... .., u ,., ,." ,." 0.46 , .. Ll 31.4 ,., lLS 1.' , .. 
.- 0.1.1 CotrtcI.K Usiftg 'Si",! ifltd Pr«od .... ' 



'"'' Fl-.5 
l/1kE 110. J.7-2 .2 

1ilX11I6 ioUlll. DHl'O 1li.1CWTER COIUOlIU .""~ 
mRIIEtlLOil ~,~. U,,'" 

SLJ[: , SIDElIIl - I~ K. SlInK .ll.112,198l 

ACOOSHC tlIiCI:11I6 IMU 11It1.ot-1) 
ttJiII:CTED CllRR1tTlIIIS I m "'" ,-, U«fERENCl ) SPEEOlv'll'() ------------ --,------- --------------- ------ . -

" ... "' "", . , I\HPJ AHA) '" '" ' ... ' ~ . • o. .. •• '" 
:;00 FT. FLYO\O - TMG£T I~S m KTS. 

'" "., 0.' 91.1 n .• 0.2& 0.11 -0.04 ]r.i.4 214.S m.l 212.1 ?MI.\ ~9 .4 &9.4 m t4 .1 "., 91.1 "., O.U 0.4\ "'.\2 0.51 \I)U 219.9 227.1 m.l 219.1 69.4 ~9.4 OJ ".7 U .• " .. n .• -C.1I ./j.lT O.O~ 114.4 " ... m.J 212.1 132.9 ".4 69.4 

'" "., " .. " .. n .• O.1t O.l~ <." •. U 10'1.4 214.1 221.6 212.1 22.., .9.4 61'.4 

m·l). " .. n.2 9406 '.J .. " O. !l -0.04 ••• !!l.' 214.5 " ... 211.1 llU n.' 69.4 
>.7 >.7 ,.. ,., 0.24 0.16 0.07 0.02 ••• .. , L7.~ ••• 11.2 ••• • •• '10% Cl , .. ,.. , .. , .. • •• ..~ .." .. " 10.5 '.J 70.' ••• 21.4 ••• ••• 

!.oil Fl. f1.T1WEI·- TARGET 1M; l~ liS. tlClllll 

" 92.1 V., "., "., 0.4S 0.11 <.M .. ~ 141.4 211.0 lOl.' 211.1 lZ.4 ".4 .9.4 • " .. 87.0 ".1 ' .J 0.6S ••• < .• O.U 139.8 m., m.' 212.1 121.' " .. 69.4 

" n.~ 0.' 9 •• 6 "., .. " •. n <." I.ll Hl.7 215.7 "'.J 112.\ ".J 69.4 &9.4 

" " .. ".7 91.9 n., 0.~4 ••• <." llU 216.1 m.2 m.1 m.2 6~ .4 69.~ • 93.0 U .• "., n .• o.~ .. ~ -0.10 0.17 141.2 218.9 149.6 212.1 m.7 6t.4 69.' 

" 12.4 87.0 n.' n.J 0.92 U7 -0.21 140.1 m .• 355.0 112.1 nO.5 69.~ 69.' 

~'l 92.9 8U 9~.' "., 0,$2 MO -0.14 0. 59 m.l 21U 15LJ 212.1 m.6 .9.0 69.4 
S\ Ooi 0.4 ••• ••• 0.; 0.27 0,24 0.\0 .. ~ ... .. , 1l.9 ••• 1'.0 LO ••• 901 CI 0.; 0.5 .. , 0.; 0.22 ••• .. " 0, 59 .. , '-' 1M ••• \! .S ••• ••• 
:;00 n. FlTIP.U·· TIIROCl IllS lJS lnS. l"lllTMTI 

" n .• ••• n .• " .. <." <." -0.12 141 .~ .'-' m.B 212.1 13U " .. 69.~ 
N t4 .2 17.' 96.4 n .• .. " '.Y -0.11 141.2 119,1 J.u 112.1 "'.J n.~ 69.4 

" 94.1 ••• n .• N.' 0.\. 0.07 -t.02 100,] 21l.7 ~7.2 212.\ 215.6 69.' n.~ .,. fl. 4 V., "., " .. 0.l7 ••• 0,11 143.0 115,4 7.' 212. 1 "' .. n .• 69.' 

~.()o n.' •. 7 9&.0 n.' 0.2' 0,1l -0.01 1l2.0 214.1 lIt.o 212.\ lIS.S " .. &9,4 
••• ••• ••• • •• .. ~ 0.19 0,11 21.1 .., 69.1 ••• " .. ,., ••• "'I tl '.7 '.J ... ... ••• ..n O.1l 14.8 , .. 81.J ••• ••• ,., ••• 

soo n. Fll(N{R •• 1AAG(1 IllS 120 m. 

'" 91.7 " .. " .. n .• -o.n -0.11 0.07 1.46 \19 ,] 207 •• m.9 212.1 20.3 61.1 6\.7 .,. II .\ V., 9U n .• 0.16 0.\0 0, II .. " \32,4 212,1 287.0 m.l 287.0 ".1 6!.1 
." " .. ••• 91.0 70.1 0.16 .. " ••• m,2 21U "' .. m.\ "'.7 61.7 61.7 ". 11.6 17.4 91,2 "., 0.05 ••• o.o! O. B' m,J 210.2 23M 212.1 21.,. 61. 7 M.7 ". au 91.2 n.' <." '0.16 ,." 121.8 .... 146.0 m.\ ~2,4 61.7 61.7 

"j" ILl "., "., n .• 0.01 <." 0,07 1 . 10 122,4 ,.U '!1.7 212.1 25U 62.2 61.7 " ~ ••• ... ... • •• 0.11 0.11 .. " 0.45 '.J ,., , .. ••• 70.' , ., ••• 901 CI , ., ... ••• ••• 0.11 0.12 .. " 0.53 ••• l.' ••• ••• 1'.0 LO ••• 
t . !loll Cor.t(tH UlI"'l ' SiOjlHfitd Pr«td ... , ' 



I 
TABLE Fl-6 

TIil.E 110. J.1-2.3 

!IOCUIG IU1!l. tlH7D ~Utlf'TE~ (OUlIOOIO OOTl1st 
2111186 

~ECTlll~ ~l~' 

SHE, , SlDElll( - 1:,e1l. SWlH AY 12,1'163 

.,..no lRJO:U«l DIITA (~~r.) 
cnm.mD o:m:CTlOO (.Bl ." (ACTUAl! (REfEREHttl SPHD(aI~l 

----~- -------------- ---------------- ----- -,. ". "' PMl.l. •• I\ll~l I\I1Al A> m ,.." •• '" OM .. •• "' 
~o FT. RYooU·' TIIRGtllAS IDS KtS . 

O. 91.2 87.0 n.' n.' <." -0.76 0.47 o . ~1 94.9 )'r.).6 196.3 212.1 212 .9 M.' " .. m ~ .. n.' 76.6 0.41 0.24 1.47 m.7 21U "' .. 212.1 lOJ.9 ~4.0 " .. m " .. ~.~ 91.2 76.1 0.52 0.41 <." llU 21U 244.0 212.1 217.2 ~u " .. m " .. M.' 93.1 n.' 00S7 D,H <." UT 127.2 211 .7 271.2 212.1 26&.2 51.4 " .. 
'" " .. M.' 9\.4 n.' 0.74 0.57 -0.15 .. ~ 97.7 m.' 224.4 212.1 214.1 " .. " .. m n.' ~ .. 91.1 n.' 0.70 0.51 <." 2.24 76.6 217 .2 rn.4 212.1 218.1 " .. " .. 
ttlo.. " .. M.' 92.1 n.2 .. " '.n -c.n 1.42 IOB.l 21U 244.6 212 .1 242.1 " .. " .. 

••• .. , ••• .., M6 .. " 0.35 0.69 n.' ••• 39.6 ••• " .. ,., • •• 9Il1 Cl ••• ••• .. , U 0.46 0.41 O.ll ' .M 19.1 , .. 3?6 ••• " .. ... • •• 
1000 FT. Fl.YIMI! -- 11\1:&1 IAsmm. 

'" "., ~ .. " .. 74.4 -i. IS <.n 0.14 117 .S 321.6 "' .. m.' m.o 69.4 69 •• 

'" " .. S4.4 " .. "., -O . 3~ ..(j,53 0.2~ 1~2.6 lU.6 513.1 >J5.~ 5SU 6U 69 .~ 

'" " .. M.' " .. ~ .. ..(j.Cl --<1.18 0.1. IO~.O In.l .!~.! 3~.~ "' .. '9 . ~ &9 .~ ". 0.' ~ .. W .• 74.0 -0 .12 ..(j.IS .. ~ 11!l.S 320.9 411,6 m.1 OIl.3 67.9 69 .~ 

~'l !!S.l M.' " .. 74.6 ..(j .16 < .• 0.14 m.7 .19.1 1w.i.6 "' .. 417.4 69.1 69 .~ 
St fI¥ 0.2 0.0 0.' ••• 0.14 0.17 0 .• IS.7 '.0 n.' ••• " .. ••• ••• ~I CI .. , ••• ••• ••• 0.16 ••• 0.09 IS.4 •• • n.' ••• 105.1 ••• 0.' 
TMC.£OfF - lAAGEl IllS 85 XlS. OCAO) 

.0 n.' " .. ~.O 0 .• .. M 1.21 <.~ 11"3.0 198.6 204.9 tn.~ 191 •• n.1 ~!.7 ., ,3.11 " .. 9U n.' I.~l LOI ~." 119.8 185. 1 m.4 172.4 In.7 41.1 43.1 ., 91.9 B7.6 94.2 n.' .. " 0.>9 -0.37 119.2 m.9 2(1(1.5 In.' 191.5 10.6 43.7 ., 94.0 " .. ~. , 0.' 1. ~ 2 1.18 0.01 Ill.1 1a:i.4 219.0 tn.' 203,6 "., 41.7 ". n.' "., 94.4 n.' O.ll 0.16 ..(j.1l 12U 167.4 211.8 tn.1 2'l1.1 41.1 4 •• 7 •• 92.0 8U n .8 n.' ••• O.Ol ..(j.17 111.0 169.4 \90.2 tn .• 191.5 39.6 0.7 

tao fI¥ 
93.0 0.' 9~,7 n.' .. ~ .. " -/).3) 120.0 1711.5 2117,1 In .• 200.3 41.1 41.7 

••• 0.' .. , • •• 0.62 .. ~ 0.21 .., ••• 10.7 ••• 11.6 ,., ••• ~l Cl .. , 0.' 0.' ••• 0.51 0.44 0.\7 ••• , .. • •• ••• • •• ... • •• 
/iPl!Ol\CH - lltllGEl lAS 85 m. llCA(J) 

•• 9~.9 91.8 " .. ~., 0.5, 0.41 ..(j •• ~ m.6 197.2 m.' 191.7 nu 4\.1 43.1 . , ~ .. 9U 96.8 81.2 0.52 0.62 ..(j.41 \44.7 700.' 346.7 191.7 131.8 41.1 43.1 ., 96.6 9\.4 •. , "., 0.47 .. " -O.ll 1211 .2 1'1'5.8 219.1 191.7 243.8 41.1 n.' ., 17 .7 n.' 100.5 M.' 0,65 0.47 <." 127.4 In.9 "'., 19!. 7 241.2 4LI 41.1 

"" 96.\ 9J.I "., 0.' O.2S O.1l ~ .• 115.5 1'1'l.9 2~.J 191.7 27].5 40.6 n.7 

•• ",7 9\.9 " .. 0.' .. " .. ~ o.n ISI!.9 \99,0 "'., 19L7 394.2 %.' 43.7 

~l 9U 91.6 " .. 0.' U) 0.42 ~ .• m.~ 197.3 196.0 19t.1 287.2 41 .9 n.7 
St fI¥ Q.7 0.' .., .. , 0.17 0.\6 0.' lQ.2 ,., 67.1 ••• 63.1 ,., ••• '101 CI ••• ••• ••• ••• 0.14 O.ll 0.17 ••• 2.' 55.' ••• ~ .. L' ••• 
• - Doh COI"r.d.od U~i"i 'S;>plir;td P'oc:t<lIJI"I ' 



"'" Fl-1 

I.E MIl. J.7-1.1 

IllEIIIS o,ulOl. Cll-41D InII:tFlEt 1001l11lDIU DOTfTSC 
2/111&6 

t1ItRECTlIHI DAIA' 

SII[ , , SlD£L11I£ - l~ R. IOTM .ILl 12,lm 

IICIlISTlC lAAtK11IIi DATA Ult\lf"l) 
CORRECTED ~CTHM "81 ... , lICIt,,".) HIHEIlEIltEI SfUO("'~ot) -._._--_._-- ----- --------

" ""- "' ... " .. 1\1(') f\IIA) '" '" ".' •• ~ . ~ .. "" '" 
TAKEII'F -- IMtGET lA~ 115 KTS. ., V., n.' ~., ~.Ol 4.14 &~.B m.B 29U 1?1.4 209.9 n.7 U.7 •• n.l au ".6 ~., , .• , .• -1.17 ~ .. ".., ", .. 191. 4 \94.\ 41.1 n.7 ., 9&.7 W., ... , •. , 1.J7 5.41 < .• 1~7 .1 240.2 617.2 "1.4 491.9 42.7 n.? 

""Z' n.' ••• ~ .. ~ .. S.41 .. ~ -1.01 IOl.l ",. , .... 191.4 :m.i 42.5 41.7 
St 0. U '" , .. ,., ". ,.~ ••• 49.0 1~.1 In.1 ••• 167.5 '" ••• 9QICllJ.6 ,., .. , , .. Ul ,.n LlO •. , ••• 331.' ••• m.' ,., ••• 
11ll11Ff - lMal IN> n K'lS. lKltllAATI 

co, n.' •. , , •• 7 n.' 1.12 0." -0.21 115.6 \93.7 2OJ.7 In.' 191.2 M.' M.' m n.' ••• ,u n.' 1.14 '.M -0.07 lIl.l 186.1 199.1 In.' 194.7 17.& M.' 
,~ n.' ••• 9'.2 n.' ••• .. ~ -0,19 1~.1 112.7 121.1 In.' 210.6 M.' M.' 

",. n.' B7.4 94.5 n.' " . .... -0.16 117.1 tau ,.. .. In.' 1t5.5 M.' M.' " . .., .. , .. , ••• 0.16 '.n ••• '" , .. 12,' ••• n.~ ••• ••• toXCI ••• ••• • •• .., 0.27 '.M o.n 12.0 '" 21.1 ••• 22.7 , ., ••• 
1IPPIr\W:!I-- ,IllICit! IllS 100 KlS. ... •. , 9).4 102.4 n.' 1.91 '.n -1.68 127.6 "' .. 751.9 In.' 117.9 19 .• 51.~ ... tU 91.2 101.4 ~ .. 1.2~ ,.n -1,0'l 12M m.' 2~M 1n.7 ,.. .. 46.) 51 .4 .. •. , fl.' 100.6 ~., 2.11 ". < .• m.o m .• nl.5 In.' 244.4 48.9 51.4 n, '.l U.I 100.8 •. , 2.02 "M -0.51 1r.i.1 202. I 241.1 In.' m.2 5U 51.4 

m·o-. ••• fl.' lOLl ••• 2.12 ,,~ -1.01 m.1 "' .. m.' In.' 218.5 46.6 51.4 '.l .. , ••• ••• 0.19 0.11 ..~ ••• u •. , ••• 11.6 ,. , ••• "'! [I ••• ••• " . • •• ••• 0.14 Ut ,., ,., 26.7 ••• 2Lt ••• ••• 
lII'ftOIICII - ltol'rCl IMi n KTS. (ftllllllRlI 

'M 100.5 ~ .. 102.7 • •• '.n 0.11 0.11 175.3 m.' m.' 1'1.1 nu 41.1 ... 0 ,n 100.1 96.4 102.4 V., 0.91 .. ~ '.M m.4 "'., 102.1 191.2 ,., .. 41.1 M.' 
,~ 100.1 ~., IOU n.' ••• '.n -0.45 130.1 ,.. .. l1<U 1'\.1 ". .. .. , M.' 
m U.5 lOO.B ~ .. • •• ..n IlU "' .. .... 19\.2 m.J ••• M.' 
;a. 100.5 ••• 102.2 n.' o.r.; ••• ••• 131.9 "' .. 2711.4 m.l "' .. J9.4 • •• • • .. , ••• ••• , .. ••• 0.01 ••• ,., '-' 2\.6 ••• 21.2 ,., ••• tol (I .. , ••• '" ,., .. ~ O.OJ 0.77 .., L1 25.4 .. ' • •• , .. ••• 

t_ 01\.1 tGtrKlt<llkl"l '51'111;(11'11 Proctdll'l ' 



I 
TABLE Fl-8 

TAillE Iffi. J.7-3.2 

ilOElMG V'i:RTII. rlH7D HEl.1Cff'TER (OIINOOIO OOll1St 
2IlltU 

ilItREmOH OilU' 

sm, • SlDR1HE - )50 ft. H~lH .u..1 12,1'ill. 

ACIlJ.m TRIICl(HIG !)AlA (~t\.t .. 1 
Illllf(f.C1ED toitREmDHS (~~) ... , (ACTUAl) (REfOlEItCf.) Sl"EEnloJ.p<l ---------- ----------------- ----------------- -------

" 
OM " PM\.l. •• I\UfI I\HAI AI '" (Dog ) •• SO ." '" "" Of 

5IlG ft. fll(M~ - lAAGET lAS !lS XIS . 

'" 91., U., 94.5 N.' ••• '.n <.~ 111.& 21~. 9 2.3.1 m.1 139.4 b9.4 ~9 .4 m 0.' ~. , 9~. 7 M.' .. ~ 0.48 -0,14 1.44 nO.9 m.l ~7.9 212.1 247.2 69.4 1.9.4 on 9L7 U •• 94.1 N.' -M2 -0.01 0,0, 1'>5.1 m.l 217.8 212.1 m.B 61.4 69.4 

'" n.! ~ .. 9U 81.1 ••• 0.24 <.~ L4S (09.l 216 .1 .... m.! 124.6 69.4 69.4 

m'[N 0.' B1.7 "., M.' ••• '.n < .~ L46 11 • . 1 215.9 237.0 212.1 m.l 69.4 69 . 4 ... L • ••• ... 0.24 0.21 0.07 0 .03 , .. .., 17.S ••• lU ••• • •• 90t Cl '" '" ... '" ••• .. " ' .M (I . ll ••• , .. • •• ••• \5.0 ••• • •• 
5M ft. FL1M~ . - TI\R6El lAS I~ '(1S. (ICllCI 

" 91.3 U •• n.l ••• 0.4! 0.35 -0 ,11 O.H 1~ . 5 219.4 nu 212.\ 219.1 69.4 69.4 

" 11.4 ~ .. 9~.O N.' .. ~ ••• -O.ll '.n 1\6.0 «lo9 246.8 212.1 :m.9 M.' 69 .4 

" 91.6 ••• 94.7 N.' c.:!7 ' .n ~. O! .. ~ I4S .6 217.1 m.~ 212.1 407.7 69.4 69.4 

" 12.6 8U 93.9 n.' ••• 0.26 < .• 117 .~ m . ~ 24~.2 212.1 m.2 69.4 6U 

" •. , ••• 9l.2 n.' Q.49 0.41 -0.12 (1.21 108.9 220.4 212.9 212.1 224.2 6904 69.4 

" •. , 87.0 n.1 n .• 1.01 0.81 ~.-r.; m.9 22'J .l 2M.S 212.1 24406 69.4 69.4 

AVt 9U 8J.4 9l.9 n.' .. ~ 0.44 ~.16 0 .46 119.2 .... 272.2 212.1 m.8 69.0 69.4 " . • •• ••• ••• • •• 0.2! 0.20 0.10 O.:!! 1~.5 u n.' ••• n.' ,., ••• '/(It CI .. , .. , .. , .. , 0.21 0.16 ••• 0 .l9 12.8 .., 59.4 ••• 59.:! •• • ••• 
~ ft. FlYMR -- IAAllET IA. 135 KTS. l~llnAAn 

• ••• 87.2 94.3 n.' ••• ~.O7 ~.14 109.0 21Q.l 222.5 212.1 224.4 ••• 69.4 

• ~ .. %.' 98 .1 81.1. 0. 45 ••• -o.ll Ill. I ,. .. m.! m.1 2l(}.1. 69.4 69.4 • 94.1 •. , 9J.4 81.4 U! 0.15 ~.05 104.9 21S.1 222.1. 212.1 219 .S 69.4 69.4 ... '4.4 •. , 9S.4 ••• Q.40 .. " ••• IlS.S 21U 146.7 212.1 241.4 n.' 69.4 

ttlo. 94.1 ••• n.l ••• 0.27 O.IB < .~ 1lL4 215.7 232.9 211.1 22'J .O 69 .4 69.4 ". '" ". '" 0.20 0. \9 0.1\ ••• ... 12.1 ••• U ,. , ••• '1!lI CI , .. , .. '" ... 0.24 '.n 0.11 ••• ••• 14.5 • •• ILl , .. • •• 
~o Fl. FlTO'IER -- TARGET I~S 120 1':1 • • 

Ol~ ••• ~.6 91.9 n.' < .• ~.n 0.05 ••• 10!.6 ... , 214.7 212.\ 218.! 61.7 61.7 . " ••• ••• 93 .6 N.' 0."11 0. \5 0.16 LGJ ••• llU 116.4 111.1 115.0 04.l 1.\.7 

'" ••• •• . , 91.J 76.9 (I . -r.; 0.18 ~.(l2 m .o 21l.2 2!S.2 212.\ 214.0 61.7 61.7 ." 91 .6 •. , 9, .9 ••• 0.12 0.01 0.01 ... 107.5 211.6 22).9 212.1 m .• b!.J b1.7 ." 9\.\ U •• 9U N.' ~.Ol -(l.1l '.M ... Ill.S ... , 124.1 212.1 22'0.4 61.7 bl.7 

Iri~. '1!l.9 U •• n .1 n.' ••• O.Ol O . O~ L.l7 IQU 211.0 m.~ 212.1 221.6 62.2 bt.J 
S\. Do; 1.1 ... '" '" O.I~ 0. 14 Q.01 0.' .., 2.S .. , ••• , .. '" 0.' 
901 Ci '" ••• , ., ... O. \4 0.14 0.01 G.14 ••• , .. ", ••• , .. u ••• 
.- n.h tor,.<:t.~ tkl"'l ·Slopli'I.<I P,,,,,.<lur" 





TAllLE F2 _1 

ADV. MACH FUR TARGET CONDITIO~S ANAL. DATE: ll-Har-86 

BOEIIIG VERTOL 2)4/0l ~7-D 
AQV. HAOI SERIES REfERENCE NlMBERS 

TEMPERATURE 59 degrees F (15 degrees C) 

SERIES lOS TOO (I') ROTOR RPM BLADE DlAM. ADVI'! , , 135.00 59 . 00 225.00 60.00 0.837A 
C 135.00 59.00 225.00 60.00 O.837~ 
D 120.00 59.00 225.00 60 .00 0.8147 
E WS.OO 59 . 00 225.00 60 .00 0 . 7920 

TEMPERATURE 77 degrees F (25 degrees C) 

SEIIlES US roo> (F) R010R RPM BLADE DIMt. AtlVH , , 135 .00 77.00 225.00 60.00 0 .8233 
C 135.00 77.00 225.00 60.00 0.8233 , 1W. OO 77.00 225 .00 60.00 0 . 8010 
E 105 . 00 77.00 225 . 00 60.00 0.7786 

TARGET CONDITIONS 

SERIES DESCRIPTION 
A 500 FT. LFO lAS. 135 KTS. 
C 500 FT. LFO lAS. 135 KTS . 
D 500 IT. l.FO lAS ., 120 KTS. 
E 500 FT . LFO US _ 105 KTS • 

• 225.00 Rf11 - 100% ROTOR SPEED 

I 



FIGURE r2 - 2 

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

BOEING VERTOL 234/CH 41_0 

"'00 lAS row (F) ROTOR RPM BLADE DHM . ADVM , 

" 135.00 73 .00 221 . 25 60 .00 0 .8326 
A2 130.00 75 .00 221 .25 60.00 0.8236 ., 135 .00 75 .00 220.50 60 .00 0.8123 

" " 75 .00 220 . SO 60.00 " AS 135 .00 16 .00 227 . 25 60. 00 0.8303 
A6 " 16.00 227.25 60 .00 " CII " 78.00 220. 50 60 .00 " Cl2 135.00 78. 00 220. 50 60 .00 0.8101 
CiJ " 18 .00 220. SO 60. 00 " C14 135 .00 79.00 220. 50 60. 00 0.8093 
D15 120.00 79.00 220. 50 60 .00 0. 7870 
D16 125 .00 79 .00 220. 50 60 .00 0. 1945 
DI> " 79 .00 220. 50 60 .00 " DIS ]20.00 80.00 220. 50 60. 00 0. 1863 
D19 120 .00 80 .00 2.20.50 60 .00 0. 7863 
ElD 110 .00 80. 00 220. SO 60 .00 0. 7715 
E21 ]05 .00 80 .00 220. 50 60 .00 0. 7641 
E22 " 81.00 220. 50 60.00 " E23 ]00 .00 81.00 220. 50 60.00 0. 7559 
E24 105 .00 8] . 00 220.50 60 .00 0. 7634 
E25 98 .00 86 .00 220.50 60 .00 0. 1/.95 

I 
5 



TABLE F2-3 

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

BOEING VERTOL 234/CH 47- 0 

TEST --- AS HEAS. PNL'i1't _ - PHLnt: 492 FOOT NORM. _ 
"'NT <LT LEfT COO'ER RICHT LEFT CENTER RICHT 

" 525 . 50 92.70 95.60 94 . 40 93. iO 96. 37 94.80 

" 536 . 80 93. 00 95.00 93.70 93 . 53 96.01 94.23 

" 515. 20 93.50 93.90 93 . 10 93 . 71 94.64 93.37 .. 516.90 93.60 95.20 93.60 93. 69 95.17 93. 89 
AS ~3O.00 92.50 94.00 94 . 10 92.95 9~.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 
W 510.70 93.90 95 . 90 94.10 94.12 96 . 33 94.32 
D15 476.40 91.20 93.60 91.30 91.02 93 . 22 91.12 
D16 498 . 60 9Q . 9Q 9" .10 92.30 90. 98 94.26 92.38 

'" 497 . 60 91.50 92.40 90.90 91.57 92 . 53 90.97 
D18 490. 00 92 . 30 93.70 92.30 92.28 93.65 92.28 
D19 473 . 70 92.90 93.30 91.80 92 . &8 92.66 91.58 
E20 416 . 40 " " NA NA " " Ell SO? . 30 92.30 92.60 90.30 92 . 48 92.96 90.48 
E22 526 . 40 90.60 91.70 90. 60 91.01 92.49 91.01 
E2J 524.40 91 .60 91.90 90. 60 91.98 92.64 90 . 98 
E2~ 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 
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'IAIILE F2-4 

BOEING VERTOL 234/01 47-0 
LEFT SIOELIJffi 

ANAL . DATE: II-&r-86 

EVENT X INPUT Y INPUT 

AI 0 . 8326 93 . 10 

" 0.8236 93 . 53 
A3 0 . 8123 93 . 77 

" NA 93 . 69 

" 0.8303 92 . 9S 

" NA 93 . 91 
en NA 9A .41 
CI2 0 . 8101 96 . 60 
en NA 94 . 10 

'" 0 . 8093 94 . J 2 
'15 0.7870 91. 02 
016 0.7945 90.98 
'17 NA 91.57 
'18 0 . 786J 92.28 
'19 0.7863 92.68 

'" 0 . 771S NA 
"I 0.76Al 92 . 48 
E22 NA 91. 01 

'" 0 . 7559 9\.98 
E2Io 0 . 7634 90.43 
E25 O.7A9S 92 . 16 

S~VD ORDER EQUATION ---------
Y • , • 'I ox • 82 ,,' 
Y • 69 . 74 + 28.21 ox • 0.95 'X' 

R SQ. • O.AOS HF.AN X _ 0 . 7932 
R • 0.637 S.D. X • 0.0276 

STO.ERR • I .A31 H&AN Y _ 92.72 
SAMPLE • I' S.D. Y • 1.55 

I 



TABLE F2-5 

LINEAR REGRESSION EQUATION ---
X _ 

SLOPE " • I"7ERCEPT 
• 29.72 69 . 1" 

, SQ . • 0 . 280 MEAN X .. 0 .7932 , • 0 . 529 S. D. X .. 0 . 0276 
STD. ERR • 1,370 MEAN Y .. 92.72 
CORREL • 0.529 S.D . '( .. 1.55 
SAMPLE • l4 TOT VAR .. 2.41 

"~"~ 'l l"~"~ "~ "~"~"~"~"~ " ~"~"~"~"~"~" ~ "~"~"~"~"~"~"~"~,"~"~I 
SECOND ORDER EQUATION 

--- ------
X • , • .1 " • 82 'X' 
X • 69 . 74 + 28.21 'X • 0 .95 'X' 

, SQ . • 0.405 MEAN X .. 0 .7932 , • 0.637 S . D. X .. 0 . 0276 
STD. ERR • 1.431 MEAN Y .. 92.72 
SAMPLE • 14 S . D. Y .. 1.55 
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TABLE F2-6 

BOEING VERTOL 234/CH 47-D 
CENTER LINE 

ANAL. DATE: IHlar-86 

EVENT X INPUT Y INPUT 
---~--

" 0 . 8326 96 . 37 

" 0 . 8236 96.01 
A3 0.8123 94.~~ 

" " 95.77 
AS 0.8303 94.87 
A6 " 95.80 

CD NA 95.32 
CI2 0.8101 97 . 96 
C13 NA 94 . 90 
Cl' 0.8093 96.33 
DIS 0 . 7870 93 . 22 
01' O. 79~5 9~ . 26 
Dl7 NA 92.53 
DIS 0.7863 93.65 
019 0 . 7863 92.86 
E2D 0.7715 " E>l 0.7641 92.96 
E22 " 92.49 

'" 0.7559 92.64 
E24 0.7634 93 . 50 
E25 0.7495 92 . 79 

LINEAR REGRESSION EQUATION 
--~----------------

y • SWPE ., • INTERCEPT 
• 46 . 66 57.41 

R SQ. • 0.600 MEAN X • 0 . 7932 , • 0.775 S.D. X • 0 . 0276 
STD. ERR • 1.096 MEAN Y • 94.42 
CORREL • O.77S S.D. Y • 1.66 
SAMPLE • 14 TOT VAR • 2.77 



TABLE F2 _7 

LINEAR REGRI'.SSlON EQUATION 

,. SWPE " • 
• 46.66 

R SQ. • 0 . 600 HEAN I ~ 

" • 0.775 S. D. , -
STD . ERR • 1.0% HEAN Y ~ 
CORREl • 0.775 S.D. Y .. 
SAMPLE - 14 TOT VAR .. 

INTERCEPT 
57. 41 

0.7932 
0.0276 

94 . 42 
1.66 
2 . 77 

1111 1111 1111111 1111 111111 11 111 11111111 1111 1111111111 111 1111 
SECOND ORDER EQUATION 
----------------------------- -----------------

y - , • Bl " • 52 ., ' 
Y - 92.89 + -43.10 " • 56 . 69 'X' 

""'. • 0.587 Im.lll I .. 0 . 7932 

" - 0.766 S. D. 
X _ 

0 . 0276 
STD. ERR - 1.144 MEAN Y .. 94 . 42 
SAMPLE - 14 S.D. 

r _ 
1.66 



A
D

V
. 

B
L

A
D

E
 

T
IP

 
M

A
C

H
 

N
U

M
. 

V
S

 
P

N
L

T
M

 
B

O
E

IN
G

 
V

E
R

T
O

L
 
2

3
4

/C
H

 
4

7
-D

 
9

8
.0

 
... 

9
7

.0
 

+
 

+.
 

9
6

.0
 

+
 

9
5

.0
 

-
, 

'" ~ 
+

 
@

 

-
• 

9
4

.0
 

+
 

+
 

" 

" 
" " , w

 
... ~ z 

+
 

+
 

Cl
. 

9
3

.0
 

+
 

+
 

+
 

.-
/"

 
9

2
.0

 

9
1

.0
 -

9
0

.0
 -

+
I-
-
,
-
-
,-

-
-
-
,-

-
-
-
,-

-
-
-
,-

-
-
-
-
,-

-
-
-
r
-
-
-
,-

-
-
,-

-
-
-
-
j 

0
.7

4
0

0
 

0
.7

6
0

0
 

0
.7

8
0

0
 

O
.B

O
O

O
 

0
.8

2
0

0
 

0
.8

4
0

0
 

A
D

V
A

N
C

IN
G

 
B

LA
D

E
 T

IP
 

M
A

C
H

 
N

U
M

B
E

R
 

+ 
C

E
N

T
E

R
 

L
IN

E
 



A
D

V
. 

B
L

A
D

E
 

T
IP

 
M

A
C

H
 

N
U

M
. 

V
S

 
P

N
L

T
M

 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 ~8
~O

~E
~I

~N
~G

~V
~E

~R
~T

~O
~L

~2
~3

~4
~/

~C
~H

~4
~7

 _
_

 D=
_ _

_
_

_
_

_
_

_
_

_
_

_
_

_
 -
, 

9
8

.0
 I

 

9
7

.0
 

9
6

.0
 

9
5

.0
 

~
 "' 

- " 
" - " 

9
4

.0
 

'b
 

g 

~
 

~
 

~
 

~
 

Z
 

C
l. 

• 
, 

9
3

.0
 

• -
9

2
.0

 

9 
1

.0
 

1
/
 

9
0

.0
 

, 
I 

I 
I 

I 
, 

0
.7

4
0

0
 

0
.7

6
0

0
 

0
.7

8
0

0
 

O
.B

O
O

O
 

0
.B

2
0

0
 

0
.8

4
0

0
 

A
O

V
A

N
C

IN
G

 
B

L
A

D
E

 
T

IP
 

M
A

C
H

 
N

U
M

B
E

R
 

o 
R

IG
H

T
 

S
ID

E
L

IN
E

 



TABLE F3-1 

IHJ~: IIEIl(: \IOOU. Zl410l 41-D 
<H1IATICN: 100 TAAHFf 

""" '"""" """" SIlILII£ 

sm 2 , ) 

00 93.>1 '" '" 0., 93.ro ".:11 92.", 

"" 91.';0 95.>1 93.00 
C4) 94.00 '" 93.00 

"" 92-'" 95. 10 ,'-', 
'" 92.lD '".>1 91.00 

,,- 92.'" 95.65 92.66 

sm. lEY. O.lB 0.>1 ~>1 

<m C.l. o.n 0.," 0 .47 

A:l~ 

) "'" 
'''''''' 

0.00 
94.23 
93 .41 
0.00 

93.57 
ID.17 

93.61 

0.45 

OSl 



! 
YABl.f n-8 

BOEING VERTOL 2).1./01 47-D 
RIGllT SlDFJ..INE 

ANAL. DATE: 11-1'!8r-S6 

EVENT X INPUT 'f INPUT 
-------------

" 0.8326 94.80 

" 0.8236 94 . 23 

" 0.6123 93.37 

" " 93 .89 ., 0.8303 94 .55 

" NA 93.01 

en NA 93.0\ 
C12 0.8101 94 .20 

C13 "' 93 .00 
C14 0 .8093 94.32 
015 0.7870 91.12 
016 0 .7945 92 .38 
017 "' 90.97 

018 0 .7863 92.28 

019 0.7863 9loSS 

E2D 0 .171 5 " 
Ell 0.764\ 90.48 

En "' 91.01 
E23 0 .1559 90 .98 

'2' 0.7634 92.03 

£25 0 . 7495 90.56 

LINEAR REGRESSION EQUATION 
---~ 

Y • 51.OPE • X • INTERCEPT 

• 52.79 ~.76 

, SQ . • 0 .855 MEAN X • 0.7932 , • 0.924 S.D . X .. 0.0276 

STD. ERR • 0.626 MEAN Y .. 92.63 

OORREL • 0.924 S.D . ~ .. 1.58 

SAMPLE • 14 TOT VAR .. 2.49 



I 
TABLE F2- 9 

LIHI'.AR REGRF.SSIOH EQUATI~"' ___ _ 

Y • SLOPE • X • INTERCEPT 
• 52 . 79 50.76 

"". • 0.855 MEAN X • 0.7932 
R • 0.924 S.D . X _ 0.0276 

STD. ERR • 0.626 MEAN Y • 92.63 
"'RRa • 0.924 S.D. Y _ L58 
SAMPI.E • " TOT VAR • 2.49 

11111111111111111111111111111111111111111111111111111111111 
SECOND ORDER EQUATION 
---------------------------------------------------------

Y • A • Bl " • B2 'X ' 
Y • 228.59 + -397.01 " • 284.10 'X ' 

R SQ. • 0.750 MEAN X • 0.7932 
R • 0 . 866 S.D. X _ 0.0216 

STD. ERR • 0.623 MEAN Y _ 92.63 
SAMPLE • I' S.D. Y • L58 



A: lCJ..&-..ai 

TAIILE 1"3-2 

s.tM>.RY Em.. u:vas (dII) 
OOA 1'1«1 fS'iFlJ ml roo ORl.IFlCA'I'IDl FKlE'.lIlES 

1HlrrPl'ER: B:EIN:; VDrnl.. 234/01 47-D 
CH&\.TIDI: roo lFO 

..... SIIIillE "'''''' SIIIillE 

sm: 2/3 I In 

li 91.)) 92.D 92.lD 
"- 92.00 93.10 93.40 

'" 93.00 93.'" "3' 
AA 92.00 93.10 92.00 

" 92." 92.00 93.lD 

'" '12 .40 '12.00 92.10 

'''''''' 92." 92.97 92.'" 

SID. IF.V. 0.15 ~55 0." 

'.Ill: c.r. 0.62 0.45 0.43 

3 HIe 
.""'" 

92.13 
93.03 
93.67 
92.83 
92." 
92.43 

92.78 

0.53 

0." 

I 



TABLE F3- 3 

falUFIfR: In'n(; VERI.U. 234/Ol 47-D 
CftRATIOO: 100 AWm'lH 

""'" SIIIllNE """' SUH.rnE 

= 3 I 2 

fill ",.ro 102.a> 96.'<1 
fill <n.70 101.9) 95.50 
f!l2 "'.>1 102.00 96.00 
l!13 <n.'" 1m3) 97 .70 

"" "'.'" 102.70 96.10 

"" 100.1,0 102.X'I %.10 

'""'" 99.52 102.52 %." 

SID. lEV. 0.5\ 0.56 0.71, 

<Xlt C.r. 0." 0." 0.61 

A: 10-l'l.r-al 

3 "re 
''''''''' 

99.57 
"'.00 
'Tl.47 

Im.a> 
"'.:!l .w 
"'.5\ 

0.42 

0." 



APPEND1X G (GI-GJ) 

SlII:ORSK'! S-76 

I 



TABLE (;1-1 

lflru: lID. J.~ -I.I 

~IX(f;Sr! H6 SPlRn HUlctI'T£R OOT/ISI: 
Im/u 

COfI'-EtTlO!! DATA 

sm, , COOlhlll: - COO(l .IlIIf: 11,19113 

IICOIJ5l1C , 
CIlRRECTED (:('JioftcmJlS (41) .... , SPEED("_) ----- -------

" EM '" "", •• I\HP) I\IIA) '" 03 ,.." ... "' 
lA!(£QfF - TNtGEl IllS 7~ XIS !leA'll 

'" fl.' -.. 94.1 M.' 1.41 \.3t ~.~ 106.1 m.l Ill.t 1O'f.a 114.' 40.1 ~., 

no " .. ... , 'I".i.l " .. Ut u • -o.ll "., 110.4 nO.6 1O'f.8 1~.9 40.1 ~., 

'" 92.1 0.' 96.1 81.6 ,-H 1.18 -0:,9 102.0 m.1 m.l 16'/.6 112.2 40.1 •. , 
f3~ 9!.l 81.4 9U .... I.~ 1.48 ~ .• n.~ 1211.2 m.l 10'1.8 lI2.! fl.' ~., 

m .1.0 U •• '4.l n.' 0.12 0.14 0.16 " .. III.. 112.2 10'1.8 110.0 40.1 ~., 

'" H.' U •• fl.' " .. 0.40 0. 41 0.01 n .• II~.J 120.1 1~.8 114.8 ~., ~., 

'" ••• r.; •• " .. ••• -1.21 -1.1' 0.11 69.4 9U IOU 10'1.8 1I1.l 11.1 •. , ,. " .. "., n.1 " .. -o.l2 -o.l2 O.ll 14 .6 IQ7.0 111.0 10'1.8 lIl.a 40.1 n., 
~a·o. 'I.! 87.1 94.3 ••• 0.6' .. " '.00 " .. 118.8 122.4 IM.S Ill.! fl.' ~., 

••• ... ,., ,. , 1.14 1.01 ..n 14.0 n.l II.' ••• , .. ••• ••• ~I tl ••• .. , .. , .. , 0.76 o.n O.U ••• ... ••• • •• , .) .. , • •• 
l lll(EOH - UilERGORY B ISH IUU 

•• "., .... ".4 " .. •. n '.M ~ .• 113.8 m.l 121.2 109.8 110.0 ll.4 •. , 
~, n.' •. ) ,1.9 8U , .• 2.18 -o .9! liD. I m.~ 144.1 109.8 \16.9 36.0 •. , 
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'" •. , .'" •. , •. , -0.62 < .• 0.11 O.IS 107.1 N'" 21U 212.1 m., • •• ~., 
m v., •. , fLO ••• <.~ -0.45 ••• '.n 105.~ .... , 214.2 212.1 m.' ~., ~., 

tEO ••• M.' •. , •. , < .• <.M '.n 0,1' nt.4 No.< 244.4 212.1 248_6 5'.2 ~., 

;a·Do •. , ••• ••• •. , -0,41 -0.17 ••• 0.17 112.0 ..... m.' 212.1 no.' $.1 ~., 

••• ••• .. , .. , 0.17 0.11 • •• .. ~ , ., ,., 14.7 ••• n.a ••• • •• .oJ tl .. , , ., .. , '.1 '.N ••• 0.07 '.n '" .. , 17.1 ••• 15.1 ••• • •• 
50Q FT. nT~ - TIIROC! lAS 100 KlS 

'" ••• ••• 87.' ]!;., -U8 <.~ 0.11 ••• 106.~ .'" 215.l 211.1 m.' 51.4 51.4 
.N IU •. , ~., 76.9 -Q.67 <.~ 0.14 0.21 IOU 2')1.4 207.6 'In.1 21U 51.4 51.4 

'" •. , ••• ••• 74.5 -ut -0.15 ••• 0.21 IOS .4 lO.., 2\7.4 212.1 72].6 51.4 51.4 •• ••• .., •. , 77.7 < .• <.M 0.17 ••• 106,a 2{l1.5 212.8 212.1 224,0 51.4 51.4 
OI' 97.8 ••• ~ .. 77.9 -0 . 71 -0.6-\ 0.16 0,4] 101.1 20\ . 7 ..... 212 .1 '116.6 51.4 51.4 

:a·Do •. , ••• ••• n.' < .• <.9 0.14 0,11 100.Q 201,4 211.9 212.1 ". .. 51.4 51.4 

••• , .. , ., • •• 0.01 ..~ O,OJ ••• , .. ••• ••• ••• • •• ••• • •• 901 (I ••• • •• , .. ••• 0.07 • •• U3 • •• '" '" .. , ••• , .. ••• • •• 
1000 f1. ftltNEll -- TARrl.T lAS 115 KlS 

CO ••• ••• •. , 1'-3 0.5\ ••• ·M3 136.0 ". .. ..... ", .. .., .. n.' 14.6 

'" n.' V., "., O.SI 0. 44 n.' m.' 157.7 m.' m.' n.' 74.6 
DO •. , U .• ••• •. , O.SI 0." o{I.\8 IIl.S ". .. lB1.4 ,. .. ,. ... 7U 74.& 
m ••• •. , ft., n.' -0.14 < .• .. ~ 114.2 llt.S .... nS,4 467,' 74,& 74.' 

'" ••• ••• "., 0.11 ••• 106.0 147,B :16\.9 m .• 149.0 1406 74 .6 

l1l'~ 
•. , ••• •. , 7U 0.12 ••• < .• 117.4 ,..., 414.6 m,4 ..... 74,6 74.6 
L' L. L. ••• o.n 0,12 MI 16.7 , .. ••• ••• ".J <.0 • •• ,.a, , .. , .. L' ••• 0.11 0.11 0.19 1M .. , • •• ••• • •• LI • •• 

. - Ol\.l CattKtH Ullng ' Si oplHi .o! P'lII:t4I.o',' 



TABLE Gl-7 

tAlllE NIl. J.H.I 

Sl~~ son Sf'IRIi tEllUl'TER OOlIlSC 
112'1196 

CORREClIIlH O~T~ 

sm, , SIDELINE -150~.~m .DIE !l,ln3 

"""" lRACK11IG OAU IMot.",) 
t:OIlRf:CTEO rom:tTlllHS 100B) ... IACTUAU t~mRHltEl Sf'EEllt.I .... 1 

~---------------~~- -------------------------- -~~-~-----~~~- ---------- -

" "'"- <c "" •• I\HfI I\m) '" '" ' .. ' O' ~ OM '" 
.., 

'" 
lw.£OfF -- TAi!GET 1~5 14 US milO! 

'" ~ .. n.' W., " .. U,3 O.Sl 0 .• %.9 11"1.1 ,.., 11r.i.9 111'1., 40.1 ~., 

"' •. , ••• ?1.1 ~ .. o.n 0.6? ~ . Ol 0.' 201.2 201.4 11r.i.9 181..1 40.1 m.' m 90 .S B9.2 n.' 81.6 0 •• 0." ~.M 100.7 202.7 m.' IIr.i.9 189 .1 40.1 ~., 

m ~ .. au ••• " .. 0 .• 0.b3 0 •• 7!.O 11"1.7 207.7 llr.i.9 193.4 40.1 m.' m W., •. , 91.5 " .. 0 .• 0.11 0.17 •. , 189.4 190.3 1115.9 181..7 •. , •. , o. 0 .' a7.2 89.8 n.' o.n 0.23 0.13 n.' 191.4 .... Ilr.i.? 194.9 40.1 m.' m •. , v., 91.l n.' -0.31 ~.n 0.42 94 .S leI. I ISI.7 1~.9 186.4 41.1 m.' 
~ •. , •. , •. , n.' ~.os ~ .• o.n 11.7 181..4 196.4 llr.i.9 195.8 40.1 ••• 
t'J' 0. ••• V .• 9U " .. 0." 0.3J 0.1\ ••• 19>.9 198.1 1ir.i.9 I~.O 40. 2 m.' 

0.' , .0 ,., ,., 0.41 0.39 0.16 n.9 , .. • •• 0.0 .., 0.' 0.' 
~% "I 0.' 0.' 0.' 0.' o.n 0.26 0. 11 '.0 ,., 5.' 0.' ,., 0.' 0.0 

TAKEOFf -- C~lEI!GORY 8 (SEE TUtl 

•• 90.2 ••• n.' 81.2 0." 0.39 ~.~ • . 0 \92.7 192.S 185.9 186.0 33.4 m.' ., 91 .2 • . 0 9U 81.4 , .• 0 •• ~." -. •. 0 '0", 204.1 185.9 IU.O M.O m.' •• 91.6 0.' 93.7 81.7 0 .• 0.!iJ -0.11 81.1 195.6 1 V7. 7 18U 187.8 m.' m.' ., •. , 87.b 93.0 ••• , .• 1.47 -1.76 •. , 'Z14.9 21S.4 lir.i. 9 186 •• 28.3 m.' •• 90.4 •. , n.' 79.9 1.02 U2 -o.~ IIU 202.9 221.4 1ir.i.9 202.8 '.0 m.' •• 87.7 93 .1 81.1 L" Ln •. , 210.0 "/\0 .7 18'5.9 lU.~ ••• m.' 
"J' 9c.7 eu ••• eL~ ~.ge 6.91 ~.n 90.4 2fl1.~ 207.! 1e:i.9 IBU D.' ~., , ~ 0.' .., 0.' ••• ••• 0.42 0.6"/ 11.6 ••• 10.8 0.0 .., 

'" 0.' 
'1OI Cl 0.' 0.' .. , .. , 0.39 0.!4 .. ~ '.5 ••• ••• ••• '.5 , ., 0.0 

TH(EOfF (W1Tll II.!,!!) -- TAJo:GIiT \~S 74 X1S .. ~ ., ~ 

"' .. 
"" ~ .. .. 
m·o. 
"'" 
.- D.t. Cotr~,lt<l u.,ng 'Si.plili.~ ~rO( f~",," 



TABU Gl-8 

TIIIU HD. J.4-l.2 

SI~lIt9Iy 5-76 S?IRll t£\.ICOPTE/I OOTlTst 
21 !IU 

roRirEnlOH 1),\T4' 

SITE, • SIDElIIIE - 1!lO M. 1Dt1M .AIlE 11,1983 

IICOUSHC llIICIIIII& 1),\1~ t"'ttt~) 
Cflii[CI(O Clh!CTllllS hl8.) "" I.ctU/ll) IIlEHRDUJ 5I'HD1-'_1 --- _._---,. .... OR ... " •• f\j(~) 1\11~) '" m ' .. ' •• ~ 'AA .. •• "' 

) o(GRU I\I'f'R{IAQt - lMGf:l l~S 74 KTS. 

m ~., M.' 91.1 n.' -0.17 -o.I~ 0.19 1!2.9 188.5 ". .. 192. 0 .... J' .1 ~., 

'" ~., 87.2 M.' 7&.~ -O.U •. ~ O. ~2 1Il.0 181.4 2OJ.5 1t2.0 .... 41.1 W., ., M.' ~ .. ~ .. n.' -0.11 -0.1' 0.12 115.2 188.4 M.' 1t2.0 212.1 ~ .. ~., 

'" ••• M.' ~ .. n.' 0.12 • •• 0.0l 1ll.1 tn.1 210.8 1t2.0 m.' n.' ~., ". M.' M.' •. , lU ••• -0.46 ••• 105.4 182.8 HIM 1t2.0 \99.1 .., W .• 0' 'l.2 ••• tl.7 •. , ••• ••• 0.21 100.4 1n.0 196.2 19'2 .0 195.2 40.& ~ .. 
"' •. , 87.9 ••• n.' -0.01 -0.02 o.n m.f \9\ . \ m.' 1t2.0 .... J9o6 W .• ... • •• 87.1 90.8 n.' -O.1l -0.1l o.n l1!.O 19'1.2 2H.O 192.0 217.0 19.7 ~ .. 
514 (). ••• ••• .. , •• • 0.21 ••• 0.11 11.8 ,., 12.1 ••• JI.! • •• • •• !/o1 CI ••• ••• .. , .. , 0.\6 0.15 0.10 .. , ,., n.1 ••• n.' .., • •• 
,l1(iI£! Af'f1IIIAOI -- IN!$(T lAS 14 KTS • 

•• m ." ,~ 17.\ 8U 91.0 7&.7 -0 .2& -0.11 ••• M.' 19'2.0 n.6 ••• 
'" fO.8 V .• fl. , 17.2 0.02 -0.01 0.09 121 .5 241.7 W .• ~ .. 
'" •. , ••• ••• 7'.6 -0.18 -o.IS 0.11 1~.4 2.5.2 W .• ..., 
::l'~ M.' ~ .. 91.2 ".9 -0.14 ·O.tJ • •• l1l.1 181.5 m.~ ItLl m .• •. , ••• • •• ... ••• • •• 0.14 0.16 • •• n.1 ,., ••• ••• n.' ••• • •• .,,' , .. ••• ••• • •• 0.24 0.17 • •• ~ .. ,., 47.7 ••• 45.5 • •• • •• 
, 0(6RH H'I"ROo\CII -- li\RtitT lAS 74 KTS. ... ••• V., ••• n .' 0.24 M9 ••• 9'.! I t2.5 191.' 19l.2 192. ! ••• ~ .. 
'" ••• ••• • •• 74.2 0.17 0.11 0.04 \I1 .l 192.1 207.7 191.2 , .... ~ .. .... 
'" •. , ••• •. , •. , ••• 0.20 -0 . 17 114.8 194.) ?14. 0 191.2 210. ~ 17.0 ~ .. ,. 17.1 QU 97 .3 n.' 0.46 .. ~ -0.01 m.l 195.4 .... I'I.? m.' .... .. .. 
"' ••• ••• ~., ".4 ••• 0.~7 ~.14 tn.l 11'9.7 240.\ ItI.2 m.' ~ .. X., ,. M.' B1.1I ••• 74.9 0.48 .. ~ ~.07 111.1 In.1 m .• 191.2 ,.. .. ~ .. X., 

::l'~ ••• •. , ••• 74 .8 0.41 0.11 •. ~ 115.9 194.9 m.' 1'1.2 221.1 ~., ~ .. 
••• ••• ••• .. . 0.1' 0.1& '.M IJ.7 '" ~ .. ••• n.' ••• ••• te1 CI .. , .. , ••• • •• 0.15 O.1l O.OJ It.l ,., •. , ••• 16.' .. , ••• 

1- Dill CorredH IIIl", ' S,opllfltd !>tOCH ..... • 



I 
TABLE Gl-9 

TABLE 110. J.~-l.l 

SII«RSKY $-76 !If'IRlT Illl[lJ'IE~ OOlflSC 
1130IU 

OORREmOlt D/lTA 

sm: , SIDEliNE - 1'50 K. HQllTII »IE 13,11'B3 

M:OOSm lP./ICX11IG D~IA IMtu,r~ 
IllRftEC1ED ctfMCll~S l~a) .... , IIICTU/It) IRUHllJtCD SK£OI.,se<) 

-~-- ------------- ----------- -

" "'" '" ... " ~ I\IIP) AHAl '" '" ' .. ' "" • o • .. .., ~, 

500 n. FLIIMR -- TARGET IllS 145 ~TS 

" 91.6 ~., 94.1 0.' -0.7\ -'J.51 -0.03 0.59 131.3 204.2 271.S 212.1 "'., 12.0 74.6 

• ~., ~.l 0.' -<1.11 -o . I~ Q.44 Ill.? 212.1 293.4 212.1 m .• 7:1.1 7406 ., 91.9 ~., 94.1 82.6 -0.21) <.n '.00 '.00 I3U 212.1 .12.9 112.! 312.9 7U 14.6 ., fl.' 91.5 0.' <.~ -0.49 '.00 120.7 "' .. 240 .2 212.1 2%.7 74,6 74,6 
M 92.6 ~.l ~ .. 0.' <.~ <." '.M '.00 135.4 2W. •• m .• 212.1 301.9 74.6 74.6 

tJ 'O</ n .• ~ .. 94.5 0 .' -0).42 < .• 0.02 0.5\ m.1 "'.l "' .. m.l m .• n.s 74.6 

••• ••• ••• '.l 0.26 0.11 '.M 0.11 ••• l.' V., ••• ~ .. Ll ••• \'Ill Cl .~. ••• ••• '.l .. ~ 0.17 O. II 0.47 .. , l.' 2 •. 4 ••• 24.2 .. , ••• 
~ FT. Fllll'JU; -- TIIRGET lAS 130 KTS 

" ~., " .. 91.5 fl.l <.fl < .• -0.17 L~ 123.7 ,,'-" m.l 212.1 "' .. 61 .7 M.' 

" ~., " .. n.? 6\.7 <." <." -0.24 ,." 121.1 "' .. m.2 212.1 "'.l 61.7 M.' • M.l M.' 7\.3 n .• -0.20 -0.20 -0.17 ' .M 112.3 m.9 m.' 212.\ m.' ".l M.' ." M.' U .• n.l n .• -(l,I~ -<1.17 -C.O. .." llU 211.1 28U m.l m .• U .• M.' 
m 89.~ ".l 91.6 M.' -0.16 -O.U o. !~ '.M \ \8.2 '~1.S m .• 212.1 2.w.7 " .. M.' . " ~., •. l 91.1 ~ .. <.n <.n 0.02 •. w 111.1 210.1 279.6 212.1 291.~ " .. " .. ." ~ .. au " .. n .l 0.23 •. n -0. !J ~.U 108.1 22(1 .9 "' .. 212.1 22J.2 " .. M.' 

m·~ M.' 87.6 9'l.Q 00.' < .~ -<1.15 < .• 0.54 m.o 209.4 2~9.~ m.1 251.8 65.0 " .. 
••• ••• L< • •• .. ~ O.3~ 0.14 ~.~2 '.7 ••• 22,7 • •• n.' M ••• 'lOt CI .. , ••• ••• ••• ••• 0.26 0.10 0.4 • ••• 0.< 16.1 ••• 16.8 <.. ••• 

~ ft. FlYll'lER - lllRGEl IllS m KlS 

'" 87.e ~ .. • •• ' .l -0.01 -0.08 -O .M 0.15 126.1 210 161.~ 112.1 26U ".l ~.l 
m •. , U., ~ .. • •• -<1.45 <." '.M 0.12 107 .1 2(1'" 116.1 m.1 221.9 su 59.2 

'" U .• ~ .. M.' 78.4 -o.~ -0.:15 0.07 0.19 107.0 207.9 m.l m.l m.e ".l ".l ". •. l " .. • •• • •• <." < .• 0.0, •. n llO .0 "' .. 174.1 111.1 271.0 5902 ".l 

~·Dv ".l 0.' ••• .., <.n -0.28 .. " 0.17 117.1 ;'1/,1 2H.S 212.1 2'-6.3 59.2 ".l 
••• .., '.l '.l 0.16 O. J! •. U 0.04 11.4 l.' 31.4 ••• .., ••• ••• 'lOt Cl ••• ••• '.l '.l O. \9 0 . 17 0.07 ,." 14.b .. , U .• • •• n .• ••• ••• 

~ fl . FLI(MI! - THi1i:T lAS lOOI(fS 

." ••• u.o "., ••• -0.5] -0.50 0 .10 0.23 IU.9 2O!i.5 ~9.l 212.\ 159.6 51.4 51.4 

•• ".l ".l ~., 77.2 -<1 .55 -us 0.12 ••• m.s 204.1 m.' 212.1 2'12.1 ~1.4 51.4 
OJ< " .. "., " .. 77.4 -<1.44 <.U 0.07 •. n lIU 207.1 m .l 112.1 "' .. s!.! ~1.4 

'" V.l ••• " .. n .• -0.60 -<1.51 O.IS 0.!1 94.4 202.9 203 .4 212.1 m.B 51.4 51.4 

'" ••• U., M.' •. , <.M <.U 0.14 O.lS 124.1 203.0 245.3 212.1 "'.l SJ.! 5\.4 

ro·Dv 97.2 9U "., n .• <.U -<1.51 0.12 0.l1 121.5 204.7 260.5 212.1 269.9 51. 4 5\.1 

••• • •• • •• • •• .. " .." O.OJ 0.09 1903 l.' ~., , .. ~ .. • •• ••• 
90% Cl ••• .., ••• • •• '.00 .." O.OJ 0.07 19.4 , .. " .. ••• 55.9 ••• .. , 
1001) fl. FllIMJI - lllRGtT lAS 145 !(is 

'" 87.7 115.4 " .. ~ .. •. U 0.52 <." m.9 351..1 !94.S m.4 465.7 J7 .2 74.6 
,~ au 87.9 n.1 0.51 Q.41 1'l:i .2 l5U 161.5 IlS.! ,!U n.o K6 

'" ".l ••• M.' 16.5 .. " .. " -o.ze 132 .7 351..5 4!r.i.6 m.4 4~.8 74.6 14.6 
m "., ~., ~ .. ••• -<1.19 -<1.16 0.0, 102.2 m.2 141.0 "5.4 >n.2 74.6 7406 
,~ "., ~., " .. 16.6 .. ~ 0.11 -O.ll 138.6 ,49 .~ 528.5 3,5.4 S01.\ 74.6 74.6 

'<l. "., 85 . 4 " .. 76.7 .. " o .JI <." m.5 350.0 441.4 !lS •• 414.1 14.6 74.6 

• • '.l ••• ••• • •• O.J. .. " 0.10 17.4 ••• au ••• 74.3 , .. .. , 
901 ~l •. l ••• ••• • •• 0.,1 •. n 0.11 IU .., n .• ••• 10.9 <.7 • •• 
1- nib CorttrUd U~i"'l 'SlOjllllid Prau!! .... • 

-- " i • I 



TABLE G2-1 

ADV. MACH FOR TARGET COSDITIONS ANAL. DATE : l l-Mar-86 

SIKORSKY S-76A 
ADV . MACH SERIES REFERENCE NUMBERS 

TEMPERATURE 59 degI"ees F (15 degI"ees C) 

SERIES US TEMP (F) RUfOR RPM 
A 145.00 59.00 293 . 00 , 130. 00 59 . 00 293 . 00 
C 115.00 59 . 00 293 . 00 
D 100 . 00 59 . 00 293 . 00 

TEMPERATURE 77 degI"ees F (25 degrees C) 

SERIES '" TI)!? (F) RaroR RPM 
A 145 . 00 77 .00 293 . 00 , 130 . 00 77.00 293.00 
C 115.00 77.00 293 , 00 
D 100.00 77 .00 293 . 00 

TARGET CONDITIONS 

SERIES 
A , 
C 
D 

DESCRIPTION 
500 FT . LFO lAS _ 145 KTS . 
500 FT . LFO lAS ~ 130 KTS. 
500 FT. LFO lAS _ 115 KTS . 
500 FT . LFO lAS _ 100 KTS. 

* 293 . 00 RPM _ 100% ROTOR SPEED 

BLADE DIAM . ADVM I 
44.00 0 . 8240 
44.00 0.8014 
44 . 00 0 . 7787 
44.00 O. 751SO 

BLADE OHM. ADVM , 
44.00 0 .8101 
44.00 0 . 7878 
44.00 0. 7655 
44 . 00 0 . 7432 

, I 



TABLE G2-2 

ACTUAL TEST CONDITIONS ANAL . DATE: 11 - Har-86 

SnORSKY 5-76,1. 

EVENT US TfliP (f) ROI'OR RPH BLADE DUM. ADI'I1 , 

" 140.00 59 . 00 293 . 00 44.00 0 . 8165 
A2 142 . 00 59. 00 293.00 44.00 0 . 8195 

" \1.5 . 00 59.00 293. 00 44 . 00 0 . 8240 

" U2.00 59. 00 293 . 00 44. 00 0 . 8195 
AS 145 . 00 59. 00 293.00 44. 00 0 . 8240 .. \1.5 . 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 

" 125.00 60.00 293.00 44 . 00 0.7930 
BlO 130. 00 60.00 293 . 00 44 . 00 0 . 8006 
'II 130.00 60. 00 293 . 00 44.00 0.B006 
'12 130. 00 60.00 293.00 44.00 0 . 8006 
'I' 130.00 61 . 00 293 . 00 44 . 00 0 . 7998 
CI' 115.00 61. 00 293 . 00 44 . 00 0 . 7772 
CI5 115.00 61.00 293 . 00 44.00 0 . 7772 
CI' 115.00 62 . 00 293 . 00 44 . 00 0 . 7764 
CI7 115.00 62 . 00 293 . 00 44.00 0 .7764 
CI' 115 . 00 62 . 00 293 . 00 44. 00 0 . 7764 
019 100 . 00 63 . 00 293.00 44.00 0 . 7531 
020 100.00 63 . 00 293.00 44.00 0.7531 
021 100 . 00 64 . 00 293 . 00 44 . 00 0 . 7523 
022 100 . 00 65.00 293.00 44 . 00 0.7516 
023 100.00 65 . 00 293.00 44 . 00 0 . 7516 



TABLE G2-) r 
ACTUAL TEST NOISE DATA 
ANAL . DATE: II-Mar-86 

SU::ORSKY S-76A 

TEST - AS IfEAS. PNL TIt -- -- PNL'IM 492 FOOT NOM . --
EVENT ALT LEfT CENTER RI<>rr "IT COO," RIGHT 
'I 4S1o . 80 94.20 97 . 00 96 . 20 93.74 96 . 05 95 . 74 

" 492.40 95.80 97 . 00 94 . 90 95.80 97.01 94.90 

" 492.50 94 . 30 96 . 70 96 . 40 94.31 96 . 71 % . 41 

" 435.20 " " " " " " " 466.00 94.10 96.50 95 . 70 93.78 95 . 84 95 . 38 

" 465. 50 95 . 80 95 . 80 % . 10 95 . 48 95 . \3 95 . 78 
B7 438.50 91. 10 93 . 10 92 . 90 90. 45 91.11 92.25 
as 460. 90 92.70 94 . 30 92 . 60 92.32 93 . 51 92.22 
B9 491.60 90.90 92 . 70 92 . 00 90.90 92.69 92.00 
810 497 . 20 92 . 50 93 . 60 92 . 30 92.56 93 . 73 92.36 
811 446.90 92 . 30 94 .40 92 . 90 91. 75 93 . 24 92.35 
812 485.70 93.00 94.90 93 . 30 92 . 92 94 . 74 93 . 22 
BI) 532 .10 90. 30 92 . 10 92 . 10 90.79 93 . 05 92.59 
CI4 503 . 40 90.70 92 . 00 89 . 90 90. 84 92 . 28 90 .04 
CIS 466 . 40 89 . 80 92 . 70 90 . 90 89. 49 92 . 06 90 . 59 
CI6 503 . 90 " NA NA " " " Cil 472. 30 90.00 91. 30 91 . 30 89 . 76 90 . 81 91 . 06 
CIB 482 . 20 90. &0 92.80 89 . 60 90.48 92.56 89 .48 
019 461.00 90.40 90.00 88 . 30 90.02 89 . 21 87.92 
020 457 . 40 88 .80 91.90 89 . 30 88. 38 91. 02 88 . 88 
021 471 . 50 88.90 91 . 10 88 . 70 88. 65 90 . 59 88 . 45 
022 448 . 00 89.50 91.70 89 . 10 88 . 96 90.57 88 . 56 
023 449 . 30 89. 90 93 . 90 90.90 89 . 38 92 . 80 90 . 38 
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/ 
'fABLE C2-~ 

SIKORSKY S-76A 
LEPI' SlDEl.1NE 

ANAL. DATE: ll-Ha ~-86 

"'!:NT X INPUT Y INPUT 

" 0 . 8165 93,74 ., 0.8195 95. 80 

" 0.8240 94 . 31 

" 0.8195 " AS 0.8240 9].78 

" 0 . 8240 9'>.48 
B7 0. 7855 90.45 
B8 0 . 1855 92.32 

" 0. 7930 90.90 
BlO 0.8006 92.56 
Bli 0 . 8006 91.75 
BI2 0.8006 92.92 
B13 0 . 7998 90. 79 
CI4 0.7772 90.84 
CI' 0 . 7772 89 .49 
CI' 0 . 7764 " Cl7 0 .7764 89.76 
CIS 0 . 7764 90 .48 
019 0 . 7531 90.02 
020 0 .7 531 88 . 38 
021 0 . 7523 8<3 . 65 
022 0 . 7516 88 .96 
023 0.7516 89.38 

LINEAR REGRESSION EQUATIOS 
-----------------------------

y • SLOPE " • INTERCEPT 
• 78.90 29. 31 

R SQ. • 0.840 MEAN X E 0 . 7811 
R • 0 . 917 S. D. X " 0 . 0257 

STD. ERR • 0.907 "'" Y • 91.46 
CORREI" • 0 . 9\7 S.D. Y " 2. 21 

S'""" • 21 roT VAR " 4.89 



TABLE G2-5 

LINEAR REGRESSION EQUATION 

y • SWPE OX • INTERCEPT 
• 78.90 29.31 

R SQ. • 0.840 MEAN X .. 0 .7877 
R • 0 . 917 S.D . , - 0 . 0257 

STD. ERR - 0.907 MEAN Y .. 91 . 46 
CORREL - 0.917 S.D. Y - 2 . 21 

''''"''' - 21 TOT VAR .. 4 . 89 

1111 1111 111 11111111111 111 1111 1111 1111 1111 111 1111 111111 11111 

SECOND ORDER EQUATION 

, . • • " , . 465.94 +--1031.84 

R SQ. • 0 . 831 MEAN X .. 
R • 0.912 S.D. X ~ 

STD . ERR • 0 . 828 MEAN Y .. 
SAMPLE - " S. D. , . 

OX • 
OX • 

0 . 7877 
0 . 0257 

91,46 
2. 21 

B2 
705 .69 

·X' 
·X' 
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TABLE C2~6 

SIKORSKY $-76A 
CENTER t.1NE 

ANAL . DATE, ll-Mar-86 

EVENT X INPUT Y INPUT 
"-'---~~-. 

Al 0 . B165 96.05 
A2 0 . B195 97.01 
,0.3 0 .B240 96 . 71 
A4 0 . B19s NA 
A5 0 . B240 95 . B4 
A6 0.B240 95 .1 3 
B7 0 . 7855 91.71 
B8 0 . 7855 93.51 
B9 0 . 7930 92.69 

IHO 0.8006 93.73 
811 0 . 8006 93.24 
BI2 0 . 8006 94.74 
Bll 0 . 7998 93.05 
Cl4 0 . 7712 92.28 
CIS 0 . 7772 92.06 
C16 0 . 7764 NA 
cn 0 . 7764 9O.BI 
CI8 0 . 7764 92.56 
019 0 . 7531 89 . 21 
020 0 . 753 1 91. 02 
021 0 . 7523 90 . 59 
022 0 . 7516 90 . 57 
023 0 . 7516 92 . 80 

SECOND ORDER EQUATT~~ 

y • , • BI , . 463.08 +-1016 . 66 

X SQ. • 0 . 800 MEAN X • 
R • 0 . 895 S.D. X .. 

STD. ERR • 0 . 935 KEAN Y _ 

SAMPLE • 2! S. D. Y • 

I 

• X • " 'X' 
• X • 693 . 69 'X' 

0.7877 
0.0257 

93 . 11 
2.16 



.TABLE G2-1 

LINEAR REGRFSS ION EQUATIOll -- --------
y " SLO" OX • INTERCEPT 

" 75.20 33 . 87 

, SQ . " 0 .798 MEAN X • 0 . 7877 , 
" 0 . 893 S. D. X - 0.0257 

STD .ERR " 0 . 998 MEAN Y .. 93 . 1l 
CORREL " 0 . 893 S.D. Y .. 2.16 
SAMPLE " 21 lUI' VAR .. 4.68 

11111111111111111111111111111111111111111111111111111111111 
SECOND ORDER EQUATION 
----------------------------,---

y " OX B2 4 • Sl • 
Y " 463.08 +- 1016 . 66 • • • 693 . 69 

, SQ. " O.BOO HEAN X .. 0.7877 , 
" 0 . 895 S. D. . " 0 . 0257 

STD. ERR " 0 . 935 MEAN Y • 93.11 
SAMPLE " 21 S.D. Y " 2.16 

• 

.,' 
"X' 



, i
J'

 
r
i
 

9
8

.0
 "

 

9
7

.0
 -

9
6

.0
 -

I 
9

5
.0

 -
: I 

9
4

.0
 .

..J
 

~
 

, 
aJ

 
~
 

9
3

.0
 "

""
I 
+ 

- " ~ 
9

2
.0

 .
.., 

~
 

'- r~
 

9
1

.0
-

!-
,. .... , 

9
0

.0
 -

~ I 

8
9

.0
 -

+
 

8
8

.0
 -

1 , , 
8

7
.0

 +
 

0
.7

5
0

0
 

8
"
iJ

'"
 

... .
 
. . 

L.
 

_ ..
 _

r
. 

I 
_

_
 

'
"
 

0
.7

7
0

0
 T

:P
 

, 1
 ' 

C
 

:\
' A

 
, ..

 
I\

'U
~.

1 " 
. 

vs
 

S
Ij

.(
O

R
S

i<
'(

 
S
-
7

6
A

 

+
 +
 -,

 

+
 

~
.
 

++
 

.....
...--

• 
+

 --
,

-
-

-,
--

0
.7

9
0

0
 

,-
0

.B
l0

0
 

/.
D

'J
A

N
C

IN
G

 
g

L
A

D
E

 '
~~
p
 

M
:-

\C
H

 
N

U
M

3
S

R
 

+ 
C

E
N

T
E

R
 

U
N

E
 

D
"
 

I L
T

' A
 

i 
I\

; 
,I

" 

1 

" 0 " • 0 " , w
 

_
I , 

,-
0

.8
3

0
0

 



TABLE G2-8 

SIKORSKY S-76A 
RIGHT SIDELINE 

ANAL. DATE: ll-Mar-86 

EVENT 

" " " " " " B7 
B8 
B9 

",0 
.11 
'12 
'lJ 
CIX 
CI5 
CI6 
en 
CI. 
019 
020 
021 
022 
023 

X INPUT 

0.6165 
0.6195 
0.8240 
0 . 8195 
0 . 8240 
0.8240 
0 . 7855 
0 . 7855 
0 . 7930 
0.8006 
0.8006 
0.8006 
0.7998 
0.7772 
0 . 7772 
0 . 7764 
0.7764 
0 . 7764 
0.7531 
0 . 7531 
0.7523 
0 . 7516 
0.7516 

Y INPUT 

95 .74 
94 . 90 
96 .4 1 

" 95.38 
95.78 
92 . 25 
92 . 22 
92.00 
92.36 
92 . 35 
93 . 22 
92.59 
90.04 
90 . 59 

" 91 . 06 
69 . 46 
87 . 92 
68.88 
86 . 45 
66r56 
90. 38 

LINEAR REGRESSION EQUATION 
----------------------

y • SLOPE OX • INTERCEPT 
• 97 . I 5 15 .40 

R SQ . • 0.916 HUN , • 0 . 7877 
R • 0 . 957 S.D. X • 0.0257 

STD.ERR • 0 . 778 """ • 91.93 
CORREL • 0.957 S. D. Y • 2.61 
SAMPLE • 21 TOT VAR _ 6.81 

I 



I 
TABLE G2-9 

LiNEAR REGRESSION EQUATTON 

Y • SIllPE .. • INTERCEPT 
• 97 . 15 15.40 

R SQ . • 0 , 916 MEAN X .. 0 . 7877 
X • 0 . 957 S .D. X .. 0 .0257 

STD .ERR • 0 .778 MEAN Y .. 91.93 
aliREL • 0 . 957 S . D. Y .. 2 .6\ 
SAtlPLE • " TOT VAK .. 6.81 

11111111111111111111111111111111111111111111111111 111 111111 
SECOND ORDER EQUATION 

v- , • Bl • X • B2 OX' 
V- 386.73 t -8H .46 • X • 600 . 14 'X' 

X SQ. • 0 .895 MEAN X .. 0.7877 
X • 0 . 946 S.D . X .. 0 . 0251 

STD . ERR • 0 . 712 MEAN Y .. 91.93 
SAMPLE • " S.D. Y .. 2 .61 
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I 

1liJ0l'i1::ll: SIUR;[y S-7f>\. 
<PI:JlATIClI: roo TAKHH' 

TABLE G3-1 

"""" SllHJ<£ ",m> SllE.110 

sm 2 , 3 

'" 92.lD ., . ., "'.W 
'" 92.D 92.00 00.;0 

'" 92.", 92." OO.OJ 

'" '<1.60 91.Xl "'.OJ 

'" 91 . Xl 91.00 '.1). 10 

'" 91.10 ro.", 81.:n 

'" 91.:0 "' . ., 81-", 

'" "' .,.:<! lB.» 
,,,,... '<1.83 91.09 "'.76 

SID. ID' . 0.51 0.91 0.'" 

9:t; c.r . 0.37 0.61 0.>5 

A:I~ 

3.ne ,,,,... 

., . ., 
91.67 
92.ill ., . ., 
".93 
ro.D 
" .D 
0.00 

91.00 

0.65 

0.'" 



TABLE CJ- 2 

~ fR'{. u.vns (dB) 
DITA f1(1 fWl! ffi{ roo O'J(] D ICA11DI mrmJlfS 

1fl1OJ'1!1<: $1IQ1&Y 5-7bI. 
CPmI.TI(}l: .lOO u:o 

..... SIlE.D<E """" 
SIre 2/3 J 

B7 00. 10 "' III 91.20 91.00 

'" "'.J:> .,.,., 
BlO "." 89.10 

'" 89.'" 89." 
Bt2 " . .., ".'" Bt3 .. .III ".1Il 
'''''''' ".1Il 89." 

sm. !IY. 0.11> 0. B2 

9Jt C.I. 0.63 0.68 

3 MlC 
SlW.Il£ ''''''''' 

3/2 

".J:> 0.00 
93,10 ".77 
91. 10 JJJ." 
89.10 139.&7 
89.00 89.Zl 
89.10 " .Zl III." OJ'" 

89." 89.67 

0.57 o.n 
0.42 0.» 

I 



A: 10-l'tJr..86 

TABU: G3-) 

s.m>.RY m\L UVElS (dB) 
DlTA FlO )Wll IU: too ~ FRXlIl.mS 

3 HIe 

"""" SllFllNE a:mR SllFllNE ''<>X2 

SID: 3 I 2 

I'D '" 96.~ 9). )} 0.00 
1'>1 '" ".00 "." 0.00 
1.52 NA ".., NA 0.00 
ill 81." 96." "'.:xl 92.63 

'" "'.., 95." '>I.:xl '13. 53 
155 "'. '" 95.'" 93.'" <n.1O 

'''''''' "'.:xl 95.'" '>1.00 9).1)) 

SID. W. 1.13 0." 0,.102 0.45 

9lr: C. I. 2.92 0." 0." 0." 



APPEll'DIX H 

RELICOPTER PERPORMA.'1CE AND GEOKETRIC CHARACTERISTICS: 
(~ltS' k~1)TS/LBS./FEET/SEOONDS) 
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I 
APP&HtlU t 

AIR TO GROUND ACOUSrIC PROPAGATION TASL!S 



TAilLE I-l 

PNLT. PROPAGATION CONSTANT SUMMARY TABLE 

RAINBOW PROPAGATION 
IIELICOPTER CONSTANT (k) 

------------------------------ ------------
AEROSPATIALE AS 350D ASTAR 
AEROSPATIALE AS 355f TWINSTAR 
AEROSPATlALE SA 365N DAUPUIN 
BELL 222 TWINJET 
BOEING YERTOL 234/cH 47_D 
HUGHES 500 DIE 
SIIORSU S-7!H 

AVERAGE .. 

19.94 
20.21 
23.60 
21. 42 
26.81 
23. 1 7 
27.79 

23. 28 

THE PROPAGATION CONSTANT (K) fOR EACH HELICOPTER 
WAS USED IN COMPUTING ALTITUDE NORHALIZED (492 ft.) 
PNLT.. IN HOST CASES ALTrTUDE/PNLTm ADJUSTHENTS 
WERE SHALL. 

I 



APPElIDlX J 

RAINBOW RLPORT ERRATA 



~rT~t~ 

(Appll~able t o all Rainbow r~portR) 
YAA-EE-84-01 through YAA-EE-84-07 

Cl.rlflcai ton of Tona Corr~ctlon S~ctlon, 6.1.~. 

TOn~ corrections ~ere compute~ ioi t l.ting th~ .djustment pr ocedure at 50 
Hz (Band 11) tva bands prior to t he initiation point ua~d for fix~d wins 
aircraft (80 Hz, Bsnd 19). 



Err.u 
N01ae M~a5ure.eDt Flilht Teat: Data ~lYlea 

Aeroapattale SA 36SN Dauphin 2 Helicopter 
leport No. FAA-EE-84-02 , April 198~ 

Teat Date 06/06/83 

Table 2.2 - leAO Reference Parametera, paBa 5 

Altitude/CFA (feet) 
Slt~ 5 
Site I 
Site • 

Tak.eoff 

286}216 
.20/3101 
526'.51 

Table 0.1 - Static Operatio~ Direct R,ad Data 

Site 2 (Soft Si t e) 

RIGE 

>-0 13.30 
1-315 13.10 

SHe 4 (Soft Stu) 

IItCE 

,-, 66.90 
1- 315 10.00 

AppendUi: F 

tat. ANC .hould be Elv. ANC 

,oe, 
,-, 
1-315 

HOGr: 

,-, 
1- 315 

71.70 
80. 10 

70.10 
11 .80 

Approach 

329/327 
394/392 
1,~6'443 

I.aval Flyover 

." 

." 

'" 

fl.T. IDLE 

J-O 69.90 
J-lIS 711.10 

FLT. IDLr: 

J-D 63.00 
J-315 71.20 



I 

Err a t a 
Noise Meaau ra.ent Fl t ght TaRt: Da t a Analy.e. 

Aer o.patiale AS 355. Tvi"Star Helicopter 
Report No . FAA-EE-84-0~. June 1984 

Tall' Date 06/07/83 

Table 2.2 - lCAO Refe r anee Para.a t ara, pag_ 7 

Altitude/CPA (fee t) 
Site 5 
Site I 
Sita 4 

Tabla E. I - Cockpit 

lAS (nS) should ba 

Pbo t o Data 

lAS (MPH) 

Event '0. ,~. of Pboto 

" 7:55 
.2 7:57 
.3 S: OO 

" 8 : 02 

" 8:0~ 

8 : 05 ., 8:09 

Tabla L2 Cocl<pit Photo Data 

L" (KTS) ahould be lAS (MPH) 

Event No. T1.IIIe of Photo .. , II: 41 
"'0 II : 43 

'" II : 45 

' 52 I I : 4 7 

'" II : 49 

'" II :34 

'" 11 : 54 
N56 II: 59 

App,"d1J: , 
ht. ANC ahould be Elv. ANC 

Takeoff 

429/~47 
649/612 
824/778 

Approach 

328/340 
394/392 
4~6/4~3 

Rud in, (Desuu) 

"0 
300 
"0 
300 
120 
300 
120 

Hud i ng (Deguu) 

300 
120 
300 
120 
3" 

300 

'" 300 

Level Flyover 

'" "2 
'" 



Erratll 
Nol,. Mea,urlment Fl l sh t ~.&t' Data Analyae' 

Aeroapattal, AS l50D AS t ar Hellcopter 
R.port No. YAA-EE-84-05 . Septe.bet 1984 

~e't Olte 06/08/8) 

~able 2.2 - lCAD Refe rence Para.ete r a. pase 7 

Altitude/CPA (f.et ) 
Site 5 

Takloff Approach L,,,,,I Ylyo",er 

404/423 328/340 

Table 0.1.2 - Stet ic Oper ation • • Direct Read Dati 

Stt. 'H (aard Si t e) 

HICE FLT .IOU: CRN. IDLE 

1- 90 " J-90A 68.80 J - 90B 55.20 
1- 45 76 . 70 J - 45A 66 . 70 J-45B " , ... 73.70 J - OA 64.70 J-OB '" 1- 315 74 . 40 J-315A 69.00 J-315R " 1-270 78.00 J - 210A 74.40 J-270B 56.00 
1-225 83.50 J-22SA 69.20 J - 2256 " 1-180 83 .50 J-ISOA " J - ISOB " 1-135 77 .00 J-Il5A " J- 13511 " 
Si t e " (liard SHe) 

IIICE l'L ~ . IDLE eND . IDLE 

1-90 71 . 49 J-90A 59.67 J-90B 51. 12 
J-H 70.61 J- 45A 59.54 J- 4U " '-0 66.03 J-OA 58.46 J_OI\ " 1- 315 67.78 J - 3I5A 62.97 J-ll5B U.79 
1-270 69.85 J-270A 61.50 J-270B " 1- 225 74.99 J-225A 60. 69 J - 215B " 1-180 77.36 J-\SOA 62 . 48 J - IS08 " 1-135 70.14 J-135A 60.60 J-1J5B " 
~able E-I and Table E-2 . Cockpit Pho t o Dat a 

lAS (KTS) should be l AS (MPH) 

Eet. ANC ahould be Elv. ARC 

l 



Errata 
Notse Heasure.ant Flight TaBt: nats Analy ... 

Aiupud (nS) 

Altitud./CPA (feet) 
Stu ~ 

Appandb ., 

HUlha. ~OO DIE Halicopter 
Report No. FAA- EE-g4-OJ. ~AY 1~84 

Ta.t Data 06/22/83 

Tskeoff 

" 
T.J<.off 

390/410 

Approach 

" 
Approach 

328/140 

Eat. AHC should be Elv. AHC 

Lavel Flyover 
125 

, 



Err ata 
Noise Mea9ure~ent Pligh t Test' Data Analyses 

Bell 222 Twin J et Heli~opter 

Repor t No. fAA-EE-84-0I, february 1984 
Test Date 06/14/83 - 06/15/83 

Table 2.2 - lCAO Reference Para~eters, pags , 
Takeoff Approach 

A.lcitude/CPA (feet) 
Site 5 322/312 328/318 
SUe , 471/463 394/392 
Site , 601/583 446/443 

Table E.I - Static Operations, Direct Resd Data 

Site , (Soft Site) 

MIGE 

,-, 61i.2 
Y-315 68. Ii 
Y-270 64.6 
Y- 225 66.9 
Y-180 65.8 
Y-135A. 66.8 
Y-90A. 67.4 
v- 45 610 • 8 

Site " (Soft Site ) 

RIGE '''' "-'. IDLE 

,-, 57.6 ,-, 70.9 X-OA. 55.4 
Y-315 60.6 2-315 72.0 x-315A 52. 7 
Y-270 57.7 2-270 66.9 X-270A 5). Ii 
Y-225 60.4 2 - 225 70.2 X-225A 53.9 
Y-180 58.2 2-180 X-180A. 57.1 
Y-135 58.5 2-135 72.4 X-135A 56.0 
Y-90 5B.9 Z-90 70.8 X-90A Sli . 7 
Y- 45 56.1i Z-45 70.5 X-4SA 55.9 

Appendix , 
Eot. ANG should be Elv. ANG 

Level l'lyover 

'" 
'" '" 

''''. IDLE 

X-DB 45 . 8 
X-270B 45.1 
x-180B Iili . 6 
X-90B 47.2 

I 



I Ernt. 
Noi.~ Me •• uramant flight Teat: Data Analy ••• 

Boelng Vertol 234fCH 47-0 Helicopter 
Report No. FAA- EE- 84 -07, Septe.ber 1984 

T.et Oet, 07-12-83 

Table 2.1 - Helicopt er Charaeteriatics, pege 7 

M.~ Speed io level flight ~lth Max Continoue Po~er (V
R
): I~O ~TS 

Tabla 1 . 2 - leAD Rarerenr. Parametera, page 8 

Takeoff App~o.eh Levd Flyover 

Airep .. d (RTS) 

Altitude/CPA ( f eet) 
Stte 5 
Stu I 
Site 4 

TabIaD. 1 

SHe 48 

HIGE 

M-O 
II-JIS 
11-210 
11- 225 
M_180 

"-US 
11- 90 
1i-4S 

Stu 2 

BICE 

M-O 
1i-31S 
1'1-270 
11-225 
11-180 
1i- 135 
Ii-gO 
11- 45 

75.90 
76 .50 
62.00 
69.20 
H.SD 
77 .30 
68.50 
75.30 

76 .60 
77 .50 
67.20 
n .60 
77. 70 
80.80 
73.90 
84.80 

nT.IDLE 

N-OA 

N- 315'" 
N-210A 
N-225A 
N-180A 
Ii-DSA 
11-901. 
11-451. 

n'r.tl>LE 

II-OA
N-31SA 
11-2701. 
N-22SA 
N-18OA 
11-1351. 
IJ-90A 
N_45A 

Eac. ANG should be Elv. ANG 

58 . 80 
53.90 
56.00 
56.30 
56 . 60 
56.80 
~1.20 
5~.~ 

70 . 80 
n .80 
69.90 
73.40 
71. to 
70.80 
70.~0 
70.20 

85 

199/361 
281/39) 
)46/419 

" 
328/340 
394/]9 2 
446 /443 

GRN. IDLE 

N-OB 

N- 31511 
1i- 270B 
N-225B 
1i- 180B 
N-135B 
11-908 
1I- '!iS 

GR!!. IDLE 

!I-OB 
11-3 15B 
1i-270B 
N- 225B 
11-180B 
N-135B 
N-90B 
11- 4511 

51.00 
47.70 
48.10 
52.00 
49.40 
49 . 30 
49.40 
48.50 

64.60 
65.60 
64.60 
66.60 
M.IO 
61.20 
58 . 70 
66.20 

'" 
'" '" '" 

'0'" 

0-0 
~315 
0-270 
0-225 
G-180 
0-135 
<>-90 
<>-" 

eo" 
0-0 
0-315 
0- 270 
0-225 
0-180 
0-13~ 

<>-90 
0-45 

73.20 
75 . 90 
76 .70 
18 . 00 
76 . 00 
79 . 00 
79.00 
78 . 70 

80.20 
82.50 
82 . 80 
84.20 
82.70 
86.20 
86. 10 
86.40 

1 



I 
I 

Erra Ca 

Noi •• Ke •• ur ement Plight Teat: Data Aualy ••• 
Sikorsky 5- 16A Helicopt er 

Report No. FAA-EE-84_06 , September 1984 
Tes t Dace 06/IJ/8) 

Takeoff Appraoch 
Alti t ude/CPA (f"t) 

Site 5 253/272 328/340 

Append1l< F 

Eat. ANG should be ELV . ANG 

I 






