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P,,

FOREWORD

'i The compressor desig,_ described herein were prepared-under NASACo_
__ tract NAS3-2057Bby Pratt & Whitney Aircraft Group, Commercial _ro-

ducts Division, United Technologles Corporation, Hartford,. Connecticut

under the direction of Mr. I_ T. Monsarrat, P[ogram Manager, The NASAProject Manager was Mr, R. S. Ruggeri, NASALewis Research Center,
Fluid System ComponentsDivision, Fan and CompressorBranch. The work
was performed during the period 20 October 1976 through 30 June 1919.
The authors wish to acknowledge the participation and significant con-
tributions in the fulfillment of this contract by the UnitQd Technolo-
gies ResearchCenter test facilities operations group under the direc-
tion of Mr. C. I.. Crockett.
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CORECOMPRESSOREXIT STAGESTUDY
I. AERODYNAMICANDMECHANICALDESIGN

by

E. A. Burdsall, E. Canal.., Jr, and K, A, Lyons
Pratt & Whitney Aircraft Group

I:', SUMMARY

):; The Core Compressor Exit Stage Study (Contract NAS3-20578) is being
conducted to demonstrate improved blading for the rear stages of high-

i_ ly loaded advanced compressors for advanced aircraft engines. The
basic technology, developed at PratL & Whitney Aircraft, has been
shown to reduce endwall losses,at least for moderate or more conven-
tional hub-tip ratios. The objective is to reduce endwall losses
through the use of low aspect ratio blading. The intent is to demon-
strate this objective by means of design_and subsequent testing of

I two advanced three-stage compressors of similar design but having
significantly different aspect ratios. This report describes the
aerodynamicand mechanicaldesignsof these two compressors.

' The 3S1 compressor is a test model of the last three stages Qf an
eight-stagecompressor identifiedduring an earlier NASA contract as
an optimumconfigurationfor commercialservice in.the lg80's.The 3S2
compressor is basicallythe same as the 3S1 configuration,but has a
fifty percent higher aspect ratio: the aspectratio of the _-'_$1config-
uration is 0.81; the aspect ratio of the 3S2 is 1.22. Both configura-
tions have a mean wheel speed of 167 m/sec (547 ft/sec), a flow cap-
acity of 4.30 kgm/sec (9.47 Ibm/sec),and a tip diameter of 60.96 cm
(24.0 in.). Circular arc mean camber line airfoils with 65 series
thicknessdistributionwere chosenfor both compressors.

This report presents calculated design perfonnanceand design para-
meters such as incidenceangles,diffusionfactor, and static pressure
loading factor. Aerodynamic design parameters, airfoil geometry on
conical surfaces, and blade and vane manufacturingcoordinates are
presentedin tabulatedform in the appendices.

INTRODUCTION

Engine cycle studies conducted to determine technology requirements
for advanced aircraft engines of the 1980's Indicate that core com-
pressors for these engines will have to operate at high pressure
ratios and with increased overall efficiency compared with present
designs. When consideringthe many factors involved in the design of
these advancedcompressors{weight,cost, number of parts,etc.), this
impliesthe need for higher blade tip speeds and greater pressure-rise
capability per stage. The design of the rear stages for these com-
pressorspresents a particularlydiFFicultproblem compared with cur-
rent conventionaldesigns because (I) the hub/tlpratios will be con-
siderably higher (exceeding0.9) than current practice and (2) the
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m_- blatleaspe_L ratio will be low, The combinatlanof these two factors
D,:. makes secondary flow considerationsextremely Importantand must be

Ii properly accounted For In the de._ignprocess Ir_order to achieve
reduced ondwall losses and increasedefficiencie._in rear stages of
these compressors.Conventionalcompressordesiq_ practicemay not bn
adequateto accountfor the strongsecondaryflow effects.

TechFIiqueshave,been developedby Pratt & WhitneyAircraft for de._lqn-
:. Ing compressorswltllreducedendwall lossesfor lower hub-tip ratios.

Ttle._etechniques involve optimization of aspect ratio and camh(;r
cllangesIn the blade e_idregions in order to reduce en(lwallloss a_
well as maximizing average spanw_se blade loading. However, little
experience is currently available to substantiatethe technique al,
high hub-tipratios.

The objectiveof the present core compressorexit stagm study is to
demonstrateimprovedblading designfor the rear stages of l_ighloaded
advancedcompressorsthroughthe design and subsequenI:testingof two
tl_ree-stagecompressorconfigurationsin a realisticenvironment.One
configuration(designated3SI) is ba,sicallya test,model el_ the last
three stages (stagesb, 7, and 8) nf the compressor identified in a
previousNA,SAContract Study (NAS3-19445),"AdvancedMultistageAxial

Flow Compressor (AMAC) Design Study," as an optimum compressor for i
conunercialengines-of the 1980's (ref. I). Configuration3S1 is de-
signed for a pressureratio of 1,357 and has an average blade a_ect !,
ratio of 0.81. Configuration3S2 is very similar in design to config-
uratton3SI (PR = 1.324),but has an aspect ratio of 1.22. Both com-
pressors were designed for a corrected flow of 4.30 kg/sec (9.47
Ibm/sec),a correctedmean wl)eelspeed of 167 m/sec (547 ft/sec)and a
diameterof oo,g6 cm _24.0 in.).

This report presents the detailed aerodynamicand mechanical design
for both the 3SI and 3S2 compressorstogether with a descriptionof
the methodsand procedu_-_Ja_s--_sed.

AERODYNAMICDESIGN

DESIGN PARAMETERSAND PROCEDURE

A schematicdrawingof the 3SI/3S2compressor is presented in Ffqure
1. The average blade aspect ratio of the 3SI configurationis 0.81;
the overall pressure ratio at design speed is 1,357; and the avPrage
diffusion factor (D-factor) is 0.529. The aspect ratio of the 3S2
configurationis 1,22; the overall pressure ratio at design speed is
1,324;ar,d the averageD-factor is 0.491. The higher pressureratio nf
the 3SI compreesor is in recognitionof the increasedcapabilitybe-
lievedto exist at lower aspect ratios.The designmean wheel speed of
both configurationsis 167 m/sec (547 ft/sec); flow caDaclty is 4,30
kg/sec (9.47 Ibm/sec);and the tip diameter is a constant 60.96 cm
(24.0 in.). These design parameterswere influencedby the capabil-
ities of the existing test facility.The principalaerodynamicdesiqn
parametersof the AMAC, 3SI_ and JS;'compressors(J-stage)are listed
in Table I.

• ,_\_ _ ._-J ,
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Pm__p TABLE I
.>
,, AERODYNAMICDESIBN PARAMt_TER_

• AMAC STABES Cnmpr_._m" Cnmpre,_s_r
A,_7,&B 3sl 3s2

InletCorrectedFlow; kg/sec 3.90 (8.63) 4.30 (a.47) 4o30 (_.47)
(Ibnllsec)

F
CorrectedMean Wheel Spe(:d, P.65(869) 167 (547) 167 (547)

• 50% Span;m/sec (ft/sec)

I: OverallPressureRatio 2.09 1.357 1.324

OverallAdiabaticEfficiency% - 88.3 88.7

AspectRatio, Avg. 0.81 0.81 1.72

Solidity,Avg. 1.09 1.10 1.1t)

InletHub-TipRatio 0.88 0.915 0.915ExitHub-TipRatio 0.92 0.915 0.915

Work Coefficient-E-, Avg. 0.71 0,702 0.644

Flow Coefficient- Vz/U, Avg. 0.46 0.440 0.444
(50% Span)

0 Factor,Avg.* 0.536 0.629 0.491

P/(Po - P), Avg. 0.489 0.497 0.467

Tip Clearance,Avg.; cm (in.) 0.025 0.033 0.033
t,", 010) (0.013) (0.013)

Reactlon O,517 O.517

i, Aspect Ratio
InletGuide Vane - 1.03 1.55
Rotor-i - O.96 I.44
Stator-i - O.89 1.34
Rotor-2 - O.83 I.25
Stator-2 - O.77 I,16
Rotor-3 - O.72 I.08
Stator-3 - O.69 I.03

*D Factor Avg. = Mass Avg. D Factor From Streamline Analysis
Computer Program For Each Blade Row Divided BV
The Number Of Blad_ Rows

..... ' "_"'"_'-;.... ':--::':: - ..........00000001-TSA08



The aerodynamicdesign was performedin three steps, First the analy-
tical design system was adjustedto ensure performanceagreementwlth
data from tests of three.stagecempresser_similar to the 3SI config.
uratlon, Next a preliminaryeffort based on a meanline approach pro_
vided an approximateflowpathand averagevalues of aerodynamicparam-
eters. Finally, a detailedfullspan design which utilized a steam-
line-calculation procedure established the bladlng geometry and
finalizedthe flowg_t.hdimensions.

BLOCKAGEI LOSS AND TURNINGEVALUATION

Data from three previouslytested compressors (referredto as TR-I,
TR-2, and TR-3) with similar work and flow coefficientsand loading
levels were used to adjust general cascade loss and turning criteria
and blockagefactors.The effort utilizedthe Pratt & Whitney Aircraft
streamline-analysiscomputer program and cascade correlation system,
which was included as an integral part of the computer program. The
streamlineanalysis program defined velocity vectors and flow condi-
tions by means of an axisymmetriccompresslble-flowsolut$on of the
continuity,energy, and radial equilibriumequations wlth curvature,
enthalpy, and entropy gradient terms included in the equilibrium
equation (seeAppendixB).

The data from the three tested compressorsincluded(I) spanwise total
temperaturesat the compressorinlet, at each starer leadingedge, and
at the compressorexit, (2) spanwisetotal pressure at the same Ioca-
tions, and (3) outer diameter static pressure measurement_at each
blade row leading edge, at each blade row trailing edge, and at the
midgap betweeneach blade row. The streamlineanalysis program deter-
mined the rotor turning and loss that matched the test data and then
compared these results with thee predicted with the cascade system
based on the airfoil geometry..The differences between the results
indicatedby the test data and those predictedby the cascade system
were split equally between the rotors and starers and applied as an
adjustmentto the cascade system for each blade row. The adjustments
requiredwere the same for all three testedcompressors.

Blockage adjustmentswere established in a similar manner. Velocity

i. and static pressure profilesthat matched static pressuresmeasured at
the outer diameterwere computed,and a blockagefactor for each blade
row was calculated from these profiles. All three compressors had
similar blockage distributions.The blockage distributionshown in
Figure 2 was adoptedfor the desig._of 3SI and 3S2 and is typical of
the distributionsdeterminedfrom tests of TR-1, TR-2, and TR-3, I

The validityof the adjustmentsto the cascadesystem and the blockage
distributionwas checked by using the adjustmentsto recalculatethe
performanceof the three tested compressors and then comparing the
calculatedperformancewith test data. Two sets of checks were made
for each of the three tested compressors.The first check compared

4
r

_r
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I
=:_ test and predicted tQtal temperature and pressure profiles at the
m:7 design point. As shown in Figures3, 4_ and 5, the teBt and predicted

i! profilesmatched w_l]. lhe second check com_ar_ the shape_ of the 100
percent design speedlines.Good agreement was obtai_d as _h_wn tn
Figure 6. The slightly steeper predicted spe_dline shapes noted are
probably a result of small blockage variations over the speedllne,
which were not accounted for because they w_uld not significantly

. affecttho design,

PRELIMINARYDESIGN

The primary purpose of the meanline design was to establisha prelim-
I Inary flowpath and stage pressureratio distributionconsistentwith a

selected 15 percent surge margin. Average stage values of flow coef-
ficient, reaction, and diffusion factor and the midspan values of
solidityand aspect ratio of the 3S1-conflgurationwere set similarto
the AI_IACcompressor.Because the capabilitiesof the te_.tfacility
limit design speed_ flow rate, and the flowpath outer diaffeter;wheel
speed, Mach numbers_ and pressureratios are lower than those determ-
ined for the AMAC study program. HQweve_, parameterssuch as loading,
flow coefficient,and work coefficientwere maintained(see Table I).

A preliminaryflowpathand a _et of meanline air triangleswere calcu-
lated from the above information and the blockages established as
previously described. The resultingflowpath was slightly divergent,
but was reset to a constant inner diameter and outer diameter config-
uration,which necessitatedminor changes in air angles and less than
one percent change in the flow coefficients.The overall pressure
ratio was determinedusing Pratt & Whitney Aircraft'sdesign rules of
loading capability versus average aspect ratio to yield the design
average D-faGtor and for the selected 15 percent surge margin. Stage
pressure ratio distributionwas determined by maintaining the same
stage-by-stageD-factor distributionestablishedfor the AMAC compres-
sor at the 3SI designoverallpressureratio.

DETAILEDDESIGN

Compre.ssor3S1Desiqn

Utilizingthe averageaerodynamicparameterdeterminedby the meanline
analysis, a fullspan blade-row-by-blade-rowdesign was performed by
means of a streamlineanalysiscomputer program that incorporatesthe
cascadecorrelationsystem.When used in the design mode, the cascade
correlationsystem determinesthe airfoilmetal angles and aerodynamic
losses.Airfoil series, solidity,thickness-to-chordratio, inlet and
exit air angles, Mach number, and ax:_l velocity density ratio are
required inputs. Circular-arc mean-camber-lineairfoil= with a 65
series thicknessdistributionwere chosen because of t,eir excellent
low-speedcharacteristicsand to be consistentwith the AMAC design.

O0000001-TSAIO
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: The spanwise _olldlty was determined by combining the mean ._ollditv
and chord utilized in tilemeanline de,Inn with a conBtant chord
d(_slgn,Because of structuralconsideratlon._,_panwl_e thlckne._._-to_
ChOrd ratio was modeled after the previou._lyto.._tedcompres_or._(TR.I,

_' TR-2, and TR.,3),Inlet and exit ,_irangl,_s,Macllnumbor_, ,_ndaxial
velocity density ratlos were calculated by the ._treamllneanaIv_Is
program £flow, speed, pressureratios,reactions,and blnckaqe_dp.t_r_
inlnedbei;orehandand th_ l_se_ predicted h,vthe cascade ._y_tomwore
req_Jiredinputs), F_esignIncidenceangle for all hlade ro_ _,pa__.t
for minimum l_)s_,The solidity, tllickness-to.chordrot'In,and l_lad_,

metal angle_ for the 3SI compressor airroll_ are _l_o_vnin Fiqur_._7
through i_. and Lhe value._for the 3S2 d_.slqn(descrlhed In thm. .....
followingsection)are also shown for comparison,

Toe selection of the airfoil leading and trailing edge anqles are
affected by the flow conditions In the _.ndwallregion as w_ll as In
the Freestream (core flow), The cascade system in the freestreammode
sets the Incidenceangle relative to minimum loss and the _.stimated
de_.lationangle, Leading edge and trailing edge overcambers were
applied at both endwalls to align the bladlngto the anticipatedend-
wall flow and to ensure an acceptabledischargevelocity profile.Tl_e
ulaelng, establishedpreviouslyfor design conditions,was reanalyzed
in an offdes_gnanalysisto estimate incidenceangles at the predicted
surge point. As a result, a slight overcamber (_ncreased _ncidence
angle) was added at the root leading edge of the second and third
stage bladlng in order to prevent premature surge, ginal values of
incidenceand deviationangles are presentedas functions of percent
span in Figures13 through18.

The predictedefficiency shown in Table I was produced by a meanllne
efficiency prediction program based on analyticalmodel correlations
of compressor data--andis in basic agreementwith the overall test
efficiency of the majority of Pratt & Whitney Aircraft compressor
experience. Two-dimensionalcascade, endwall, and tip clearance loss
effects are included.The efficienciesshown in the streamlinedesign
summary (AppendixC) result from a design procedurederived only for
airfoil geomel;ryselection,The remultant average and spanwlse shape
of efficiency are not predictionsand do not, therefore, agree with
the meanline programresults.

Manufacturing.limitationsfor cast aluminum airfoils indicated that
the minimum permissible radius for the blade and vane leading and
trailingedges was 0.23 mm (0.009 in,). The constant inner and outer
diameter flowpath establishedduring the meanllne design was retained
in the final design. The axial spacing between blade rows in terms o_
axial spacing-to-chordratio was modeled after conventionalcompressor
rear stages.

The airfoilaerodynamicsummaryfor the bl._desand vanes for the three
3SI compressor stages is presented in Appendix C, pages 50 to 56;



,

I alrfollgeometryon conical surfacesis presentedin Appendix D, naqe_;
67 to 7;_I and manufacturingcoordinatesfor sections normal tn the

'-_- stackinglln_ are pre_ont_dIn Appendix E, pages B2 to 102.
L,',"

_! Compressor3S2 D_19,!-Th_ ,_$2 compressor has a 50 p_rc_nt higll_.r a_pect ratle than tl_o 3._1.
compressor,but tlm d_)_Ignsare osGentlallythe _amo. A comparl._ono_

li 3S1 and 3SC-_ compressordeslcplparam(_ter_I_ pre_ont_d In Tahl_ I.

i_' Tl_,e bI(_c_agc,s and tI_e adJustmm_t.s to the cascade _y_tom u_ed fc_r _I
cunlpressorwere al._oappliedt_}tht_ 3S2 compressor.The only dlfferen.
c_ In L,u Inuanllnudesign was that the 3S2 de._Ignloading lewl was
reduce_l,but tllestag(_,distrlbutlonwas malntain_dto make it oonsls-
tent wltl_ tlm Pratt & Whitney Aircraft aspect-ratlo a(o_rodynamlc-
loadingcorrelation.The 3S2 airfoildesignswere establishedby m,_ans
of Cnc same procedureused for 3SI.

The blade-row-by-blade-rowspanwlse distributionsof loss, devlatlnn,
Incidence,loadlngs,thicknessratio, solidity, and metal an_qlesfrom
the streamllne design for the two configurationsare compared In
Figures 7 tl_rougl_24. Leading and trailingedge radii were ma!ntalne,i
at a constant 0.23 mm (0.009 in.). The flowpathO.D. and I._).were not
changed, but the axial spacing between all the blade rows was scaled
uy the chord cl_angebetween 3SI and 3S2 so that each blade row would
be affected by equivalentvalues of unmixedwake blockage.The alrfo_l
aerodynamic summary, the airfoil geometry, and the manu_acturlnq
coordinates for the 3S2 compressor are presented respectlvelv in
Appenoix C pages 57 to 63; Appendix D pages 74 to 80; and Appendix E
pages 102 to 123.

MECHANICALDESIGN

MECHANICALDESISN PROCEDURE

The basic mechanical design of 3SI and 3S2 compressorshas been used
successfullyin many previoustest programs.The design c._nslstsof an
assembly of interlockingaluminum rings forming the compressor case
and a set of aluminum wheels keyed to a central shaft forming the
compressorhub, Simplifiedtechniqueswere employed in the mecFanical
design of such special parts as flowpath cases, disks, and blade re-
talners, Steady-statestress anlayses were performed For all hladinq
and for all rotatingparts to ensure structuralintegrity.A schematic

i. of the compressorassembllesis shown in Figure i.

OUTER CASING DESIGN

Case components include inlet guide vane and starer carrier rlnq_,
rotor tip shroud rlngs, spacer rings, anH front and rear end flanqe_.
Axial width_ of individualrings are different for the 3SI and RS2

L

7
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i''_ de._Ignsbecau._eof the chord lengths of the particularairfoils, End

i; flange_ are heavy _topl members positioned at the front and rear of

ttm case, Long tip bolts compro._._tileintorlocklngca._erlng,_between ......
the cmd flange_to f:or;:1a Gtructurallyrigid c_mpro_._oroa_o a_e.mbly,

•" ROTATINGDRUMDESIGN
If

An exi_tln,_)c_mpre_orhub i,_iitlllzed,con._i_tlng_f a rotor a,_sembl,v
#" supported by h_arln_,_at the front and roar of the compressor, The

rotm• a_semblycon._i._t_of _ stack of aluminumrotor blade carrierand
spacerwheel_ keyed to a central shaft tllaLis threadedat both ends,

The parts are ,_ecuredin place on the shaft l)ysteel m}(i-plat_s,
• spacersleeves,and a large nut,

The steel front and rear bearing assembliesare suppurtedthroughthe
case end flangesby four steel bolts, Precisiongrease-packedbearings
are utilized,The bearings and the bearing support assemblyhave been
utilized In other three-stagecompressorprograms,Thrust loads on the
bearings are compensatedfor by means of a vented chamber su_'rounding
the rear bearing, Leakage between the bearing compartmentsand the
flowpathis controlledby a series of knife edge seals on the rotating
members and opposingsoft abradableseals on nonrotatlngsurfaces,

AIRFOILS

All blading is cast to the specificationsof Lhe aerodynamicdesign,
The blade specificationsare presented in tabulations of profile
geometries at incrementalradial stations from hub to tip for all
bladlng stationsand of correspondingstagger angles,stacking points,
and section properties. Thlrteen radial stations were selected to
definethe blade shape for _ach blade row.

I selected the most cost effective for obtaining
Casting was as means

• duplicateblading in relativelysmall lots. The blade cast material is
A356-T6, an aluminum alloy used successfully for cast blading in
similarcompressordesignssince 1968,

Blading attachment is accomplishedby means of a bolt, as shown in
|': Figure 25, which secures an integralstud on the blade or vane into a

correspondingrecessed hole in the blade or vane carrier.This method
of blading installation,which is mechanicallysimple and provides the
option to restaggerany or all blade rows_ has been used successfully
in previous programs.A photograph of typical cast aluminum blading,
including mounting pads, for a three-stage compressor is shown in
Figure 26. Typical rotor and cantileveredstarer assembliesare shown
respectively In Figures 27 and 28. All airfc.ilswere designed to
permit trimmingto the specifiedtip clearancesafter assembl_'.
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3SI AND 3S2 AIRFOIL STRESSANALYSES

b._ Static stre_sns for the IGV, RI, R2, R3, $I, $2, and $3 bladin_ were
calculatedto verify that the blade deslgnGwore adequatefor stresses
at design loadlngs,The _tre_ analy_e_ included a bending analysis
arldan alr load analysis, The bend!ng anal%sIB a_med that the alr
load pa_BeB through the shear center, thu_ applyingno torque to the
airfoil, Rotor and starer airfoil loadB and moments, _au_od by pres-
sure and flow, were calculatedin the axial, tangential,and meridion-
a] dlrection_.

The maximum airfoil stresses,which occur at the rotor huh and at the
starer outer diameter, are presented in Tabl_ II, For purposes of
comparison, Table I! al_o contains stress levels calculatedfor the
flrst-stagerotor of a Pratt & Whitney Aircraft low aspect ratio com-
pressor that operated successfullyfor 40 hours and which utilized
similarA356-T6cast aluminumblades,

Displacements,_trains, and stresses in compressor rotating hardware
were calculated to verify that these components are adequate for op-
erationat design speed.Maximum stresses are summarizedin Table Ill,
The rotating components were analyzed as bodies of revolution sub-

jected to axisymmetricinertialoadingcaused by the component itself 1
and by tl_eblades and blade attachment fittings at 6200 rpm (lie
percent design speed). Displacements,strains, and stresses in _t. !
the tangentialand radial directionswere obtainedby a finite '_ ,_t
analysis.All disks were mass balanced,resulting in rim designswhich
equalizeradialgrowth relativeto their planes of rotation.The elim-
ination oF this possible hub distortionpermlts compressoroperation
with minimum blade tip clearances,Table Ill also gives the calculated
stress levels of a typical rotor wheel and spacer in the same
compressorused for the comparism:in Table If.
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TABLE II
MAXIMUMACRFOILSTRESS

Max. StressDue to Max. StressDue to
CentrifugalLoad Bendin_

m Nc_ lbf/in.2 N/cm_.__2 Ibf/in.2

IGV 0 0 445 646
,. RI 683 990 399 578

Compressor $I 0 0 601 871
3Sl R2 806 1169 334 484

S? O 0 427 620
R3 687 996 238 345
S3 0 0 367 532

IGV 0 0 393 570
RI 654 949 820 1189

D Compressor $I 0 0 566 821
_" 3S2 R2 738 1071- 592 858

$2 0 0 520 754
R3 825 1197 468 679

S3 0 O 364 5_8

Ref. TR-3 Compressor R1 1338 1941 268 389
S1 0 0 411 596

Yield Stressfor A356-T6Aluminum= 13,800 N/cm2 (20,000Ibf/in.2)

Factorof Safety (Min.)*= 8.64 (3SI, R2)

Factor of Safety (Min.)*= 6.68 (3S2, R1)

Factor of Safety (Min.)*= 6.13 (Ref. Comp. TR-3, RI)

Yield Stress

*Factorof Safety :

(max, stress due to centrufigallo_d + max. stress

due to bending)x (stressconcentrationfactor,1.4)

I0
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, TABLE III. SUMMARYOF ROTATINGHARDWARESTRESSES

L_ Max, Strm_ Due
to CentrifugalLoad

. Nlcm2 ]_bff/_in.2

Inlo,t Se.alWlmel 11,710 16,_60
Rotor ].Wheel 11,290 16,380

i: Rotor 2 Wheel 11,220 16,280
_: C(w1_pres_m, Rotor 3 Wheel 10,710 15,530

3SI Rotor-SpacerWlmel
Stator 1 7,070 10,260

W Stator2 I0,8g0 15,800
Stator 3 9,100 13,200

' Exit Seal..._heel 8,140 11,860

i. Inlet Seal Wheel 11,210 16,260
Rotor I Wheel 10,370 15,040

I. C_1_pressor Rotor 2 Wheel 8,340 12,100
3S2 Rotor 3 Wheel 8,760 12,700

Rotor-SpacerWheel
Sta_or 2 5,180 11,860

I Stator 3 9,310 13,500• Exit Seal Wheel 8,180 11,860

Ref. No. TR-3 C(_npressorRotor 1 Wheel 11,850 1;,190

Yield Stressfor 6060-T6AluminumAlloy = 27,600 NZcm2 (40,000
Ibf/in._)

Factor of Safety (Min.)*= 2.44 (3SI,R-I)

Factor of Safety (Min.)*= 2.46 (3S2, Inlet Seal)

Factor of Safety (Min.)*= 2.33 (Ref. CompressorTR-3, R-I)

*Factor of Safety : ............ _Y.i_e_]__!.._s_t_r_e.s.s_..............

Max. Stress due to Centrifi!lal I.oad

II
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Figure22 SpanwiseDistributionof DiffusionFactorand
AP/(Po-P) for Stator2 - Compressors3S1 and3S2
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F_gure 27 Photograph of Typical Rotor Assembly
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Figure 28 Photograph of TYPical Stator Assenlbly

40

00000001-TSD03



APPENDIXA

SYMBOLSAND DEFINITIONS

A - Area

b - Chord

D - Diffusionfactor
for rotor:

I V'2 r2 V#2 - rl V(_I

V'I (rI �r2)_V'L.

for stator:

1 V2 rI V01 " r2 V d2

VI (rl + r2) oV1

D - Diameter

E - Work coefficient

= U2 V 02 - U1 V @i

½ U12

H - Stagnationenthalpy

im - Incidenceangle between inlet air direction and line
tangent to blade mean camber line at leading edge,
degrees

I.D. - Insidediameter

IGV - Inletguide vane

K - Local blockagefactor

LE - Leadingedge

LER - Leadingedge radius

M - Mach number

N - Rotor speed,rpm

0 - Minimumdistancebetweentwo adjacentairfoilsections

41
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i.
I:

!? APPENDIXA (¢ont'd.)
it

P - S_ic pressure (abso_te)
, PO ......_-----Totalor stagnationpressure(absolute)

,i RC - Streamlineradiusof curvature

R - Radius

s - Blade spacing

T - Temperature

t - Blade maximumthickness

TE - Trai1_g edge

TER - Trailingedge radius

i U - Rotor tangentialspeed
V - Air velocity

W - - Weightflow

Yp_..........- Airfoil coordinate of ptessuce.__surfacenormal to
chord line

_s - Airfoil coordinateof suctionsurfacenormal to chord
line

I; YCSL - Verticaldistance to airfoilstacking,line from chord
line

y - Length along calculationstation

L-
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r,

I
,,. APPENDIXA (Cont'd.)

I" Zc - Airfollcoordinateparallelto chord line

ZCSL - Horizontal distance to airfoil stacking llne from
leadingedge along chord line

# - Absoluteair angle .-COT-I (Vm/Vfl)

_i - Relative air angle : COT-I _(V..._.L.)
* - Metal angle: angle between tangent to mean camber

lineand meridionaldirection

_/ - Specific Heat Ratio or Blade chord angle: angle
betweenchord and axial direction

8o - Deviationangle - exit air angle minus metal angle at
trailingedge

- Total Pressure/StandardDay Total Pressure

- Aalgle between tangent to streamline projectd on
meridionalplane and axial direction

(l - Total Temperature/StandardDay Total Temperature

_I - Efficiency

b
a - Solidity :

- Loss coefficient

i for rotor:

i 2ol -

for stator:

= Pol - P02

J-__;IV12

_' - Density

" 43
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;; APPENDIXA (Cont'd.)

f" SubscrIp__.
avg - Average

ad - AdiabaL.ic

CORR - Correctedto standardday

in - Inlet

LE - Leadingedge

m - Meridional (velocity),mean camber line (angle)

p - Profile (loss);polytropic(efficiency)

TE - TraiIing edge

z - Axial component

E) - TangentialComponent

0 - Total Condition

1 - Station intorotor or statoralong leadingedge

2 - Stationout of rotor or statoralong trailingedge

3 - Statlonout of stage

Super.scripts

' - Relativeto rotor

* - Designatesblademetal angle
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APPENDIXB

FLOWFIELD CALCULATIONPROCEDURES

The aerodynamic flow field calculation used in this design assumes
axisymmetrlc flow and uses solutions of continuity, energy, and radial
equilibrium equations. These equations account for streamline
curvature and radial gradients of enthalpy and entropy but neglect
viscous terms. Calculations were performed on stations oriented at an
angle Y with respect to the axial direction.

I DV2mcos ( k e ) V2msin ( X _-) V2 I aP- - ___. - m+m _ = 0
2 a m RC r # ar

Rc = a.______= streamline radius of curvature
a m

Enthalpy rise across _ rotor for a streamline, @ , is given by the
Euler relationship:

HRotor : (U2V02) " (UIV dl)

Weight flow is calculated by the continuity equation:

C
W = 21r Ytip _ Vm sin ( X e ) y dy_'Yhub sin X

where E is the local blockage factor and y is the length along the
m calculation station from the centerline to the point of interest.
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APPENDIXC

AIRFOILAERODYNAMICSUMMARY
3SI/3S2COMPRESSOR

PRECE_tN_t P_(_E _ _ _
t
t
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APPENDIXD

AIRFOILGEOMETRYON CONICALSURFACES
3SI/3S2COMPRESSOR

I" 65

L

O0000001-TSE12



TRANSLATIONOFCOMPUTERSYMBOLbTOENGINEERZNG..SYMBOLS(ROTOR,)
DIALE DIATE BETA1' @ETAg* CHORD DIALE _,!ATE OeTA1' BETA_,* CHORD
(_) (CM) (NAOIANS)(RADtANS) (CM) (INCHES)(INCH_._)(OEGR._E._)(BEOREES)(INCHES)
DLE DIE _E _e b DLE I]TE _e p_e b

O/TAU TAU/B T/B LER TER O/TA, TAU/B T/B LER TER
(CM) (CM) (INCHES)(INCHES)

oil $/b t/b LER TER Dis s/b rib LER TEA

TRANSLATION.OF COMPUTERSYMBOLSTO ENGINEERINGSYMBOLS(STATOROR IGV)
DIA LE DIA TE BETA1" BETA 2* CHORD DIA L_ DIA TE BETA 1' BETA 2* CHORD
(CM) (OH) (RADIANS) (RAOIANS) (CM) (INCHES) (INCHES) (DEI3REES)(DEGREES) (INCHES)

DLE UTC _E _e _ "LE DTe _E _ b

OITAU TAUIG TIM LER TER O/TAU TAU/B T/D LER TER
(Ct4) (CM) (INCHES) (INCHES)

Dis s/b t/b LER TER Dis s/b t/b LER TER
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APPENDIXE
i AIRFOIl.MANUFACTI.JRZNGCO(__RDINATESFOR

$ECTXON$NORMALTO)STAf'.KINQLINE

i_ CONFIBURATION 3$I/3S_

AIRFOILSECTIONON PLANENORMAL
TO RADIALSTACKINGLINE

' (_ AREAOF SECTION
, X-AREA

YC'SL
YP

i
I

ZCSL ' I
AXIALDIRECTION

L-. ' ..... CHORDI-

AIRFOIL COORDINATEDEFINITIONSFORMANUFACTURINGSECTIONS
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MANUFACTURING COORDINATES
COMPRESSOR 3SI - INLEI 8UIDE VANE

20 PERCENT SPAN

M_TE_S INCH_S

ZC YP ¥._ ZC YP _S

-C,0000 -0.0001 -0.0001 -0,0009 -0,0039 -0.0039
0.0000 -0,0002 0,CO00 0,0007 -0.0093 0,001_1
0.0001 -0,0003 0.0001 0,0024 -0.0121 0,0030
0.0001 -O.OO04 0.0001 0.0041 -0.0147 0.0041
0,0004 -0.0007 0.C(J02 0.01b0 -0.0203 0.0061
0.0007 -0,,0009 0.0001 0.0259 -0.0346 0.0056
0.0009 -0._,011 0,C001 0.0_09 -0.0423 0.0037
0.0012 -0.0013 0,0000 0.04'78 -0.0495 0.0016
0.0015 -0.0014 -O.CC00 0.0581 -0.05(,0 -0.0008
0.0028 -0.0021 -0.0003 0,1087 -0.0801 -0.0132
0,0040 -0o0025 -O.CCO(, 0,158b -0. 0998 -0. 0255
0.0053 -0.0029 -0.0009 0.2005 -0,1144 -0.036b
0.00bb -0.0032 -0.0012 0.2585 -0.1249 -0.0459
0.0070 -0.0033 -0.0013 0.3084 -0.1317 -0.0529
0.0091 -0.0034 -0.0015 0.3584 -0.1348 -0,,0572
0.0104 -0.0034 -0.0015 0.4084 -0.1350 -0. 0594
0.011b -0.0034 -0.0015 0.4583 -0.1327 -0.0t)97
0.0129 -0.0033 -0.0015 0.5083 -0.1286 -0.0589
0.0142 -0.0031 -0.0015 0.5582 -0.1230 -0.0L_72
0.0154 -0,.0029 -0.0014 0.6082 -0.1158 -0.0543
0.0167 -0.0027 -0.0013 0.0581 -0.1069 -0.0bb03
0.0180 --0.0025 -0.0011 0.7081 -0.0965 -0.0_51
0.0193 -0. 0021 -0.0010 0.7580 -0.0846 -0.0386
0.0205 --0.0010 --0.0008 0.8080 -0.0711 -0.0310
0.0218 -0.0014 -0.0006 0.8579 -0.0561 --0.0220
0.0231 -0.0010 -0.0003 0.9079 -0.0397 -0.0117
0.02_9 -0.0007 -0.0O01 0.9401 -0.0285 -0.0043
0.0242 -0.0006 -0.0000 0.9510 -0. 0245 -0.0017
0.0244 -0.0005 0.0C00 0.9620 -0.0205 0.0010
0.0247 -0.0004 0.0001 0.9729 -0.0164 0.0030
0.0251 -0.0003 0.G001 0.9875 -0.0108 0.0053
0.0251 -0.0002 0.0001 0.9091 -0.0098 0.0042
0.0252 -0,0002 0.0001 0.9908 -0.0080 0,002_
0.0252 -0.0001 -0.0001 0.g924 -0.0028 -0.0028

RAEIUS (METERS) = 0.2840 RADIUS (INCHES) =11.1800
CHORD (BETERS) = 0,0252 CHORD (INCHES} = 0.9920
ZCSL (METERS) = 0.0111 ZCSL (INCH_S) = 0,4374
¥CSL (METERS) =-0.0018 ¥CSL (INCHES) =-0.0723
_LF. (M_TERS) =0.000_29 RL _- (INCHES) = 0.0090
RTE (METERS) =0°000229 RTE (INCHES} = 0.0090
X-AR_A(S_.METERS)=O.OCO037 X-AR_A (SQ. IN.) = 0.0510
GAMMA-CHOR_(DEG.}= i7,70 GAMMA-CHORD(RAD,}= 0, JI04

:!
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MANUFACTURING COORDINATES
% COMPRESSOR 3SI ,.INLET QUID£ VANE

'i 50 PERCENT SPAN

I _ET _',_IS INCliES
ZC ¥2 _S ZC ¥_ YS

|. -0.0000 -0.0001 -0.C001 -O.OCOq -0.00(_0 -0.0040
0.0000 -0.0002 0.0000 O.O001 -0.0094 0.0012

0.0001 -0.0003 0.0¢01 0.00,_ -0.0125 0.0030
C.0001 -0.0004 0.000! 0.0041 -0.0152 0.C041
0.000_ -0.000/ 0.0002 0.0150 -0.0274 0.0053
0.0007 -O.O00g 0.0002 0.0259 -0.0362 0.0000
0.0009 -0.0011 0.C001 0.0308 -0.0443 0.0045
0.0012 -0.0013 O.CO01 0.0418 -0.0516 0.0026
0.0015 -0.0015 O.CCO0 0.05.87 -0.0584 0.0004
0.002_t -0.0021 -0.0003 0.10_(b -0.0839 -0.0115
0.0040 -0.0025 -O.(;COb 0.1585 -0.1034 -0.023b

0.0053 -0.0030 -0.0009 0.20_,5 -0.1183 -0.0347
O.OOuO -0.00]3 -0.0011 0.2585 -0.1289 -0.0439
0.00'/8 -0.,0034 -0.0013 0.3084 -0. 1358 -0.0_,10
0.Q091 -0.0035 -0.0014 0.3584 -0.1389 -0.0555
0.0104 -0.0035 -0.0015 0.4083 -0. 1390 -0.0517
O, 01 I0 - O, 0035 - O. O015 0.4%d3 -0. ISOb -0. 0582
0.0129 -0,.0034 -0.0015 0.5082 -0.1323 -0.0575
0.0142 -0.0032 -0.0014 0.5582 -0.1255 -0.05,59
0.0154 -0.0030 -0.0014 0.6082 -0.1190 -0.0532
0.0187 -0.0028 -0.0013 0.0581 -0.1098 -0.049q
0.01_10 -0.0025 -0.0011 0.7081 -0.0991 -0.0443
0.0193 -0.0022 -0.0010 0.7580 -0.0857 -0.0J80
0.0205 -0.0019 -0.0008 0.8090 -0.0728 -0.0305
0.0218 -0.0015 -O.CO0o 0.8579 -0.0_14 -0.0218
0.0231 -0.00i0 -0.0003 0.90/9 -0.0406 -0.0115
0.0239 -0.0007 -0.0001 0.9401 -0.0289 -0.0043
0.0242 -0.000_ -O.GCO0 0.9511 -0.0249 -0.0017
0.0244 -0.0005 O.CCO0 0.9520 -0,0208 0.0010

' 0.0247 -0.0004 0.0001 0.9;29 -0.0156 0.0038
0.0_51 -0.0003 0.0001 0.9875 -0.0109 0.0052
0.0251 -0.0002 O.GO01 0.9891 -0.0098 0.0042
0.0252 -0.0002 0.¢001 0.9908 -O.OOBO 0.0024
0.0252 --0.0001 -0.0001 0.9924 -0.0028 -0.002_

RACIUS (_IKTEL_S) = 0.2915 RADIUS (INCHES) =11.4800
CHCRD (METERS) = 0.0252 CHOH_ (INCH_S) = 0.9920
ZCSL (METERS) = 0,0111 ZCSL (INCIIES) = 0.435?
YCSL (MITERS) =-0.C019 ¥CSL (INCIIES) =-0.0735
RLI_ (METEI_S) -_0.C00229 HiE (INC||RS) -_ 0.0090
_TE (METEHS) -,0.C00229 R_E (INCHES) = 0.0090
X-AREA(SC..METEHS)--O.OGO040 X-AREA (S_. IN.) = 0.0(_17
GAMHA-CHOL(C(DE6.)= I'I.75 GAt4MA-CIIORD(MAD.)= O.]Oq9

00000001 TSG02



{
MANUFACTIJRINS-COORDINATES

: COMPRESSOR3SI ,-INI.,E:LGUIDEVANE

• BO PERCENTSPAN
I,;

_I_'I'I_R5 INCHES

-0.¢¢00 -C.,)0(_I -0._001 -O,O00g o0.0040 -O.(J040
0.0000 -0.0002 O.CCCO 0.0001 -O.OOqu 0.0012

C.CO01 -0,600_ 0.0001 0,0024 -0,0129 0.0030
0.0001 -0.0004 O.CC01 0,004C -0.015H 0.0040
C.C004 -0,0001 O.CU02 0.0150 -C.021_b O.OOb_
O.OOUI -U.O01U 0.C002 0.0269 -0.03/q O.OUbb

0.0009 -0.0012 0._001 O.OJu8 -0.04b;c U.U05_
0,001,_ -0.0014 U, CC01 O.0411 -0.05J9 U.0030
0.0019 -0.001', O.CCO0 0.05_I -0.000_ 0.001b
O.O02b -0.0022 -C.CC02 0.I0_ -0.0671 -0.009_
G.CU40 -O,,OU,_l -O.COOU 0.15_b -0. I0/I -0.0211
O.0ObJ -0.00JI -C.CO0_ 0.20t_5 -0.1222 -O.OJ2V
U.OObb -0.0034 -0o0011 0.25_J5 -0.1330 -0.0419
0.00;_ -0.003o -0.0012 0.3084 -0.1399 -O.OwWI
0.0091 -0.003_ -0.0014 0.35dq -0.14_0 -0.0531
0.0104 -O. OOJb -0.0014 0.40_3 -0.14JI -O.O_bO
O. 01 lu -0. OOJb -0. O0 14 O. 4503 -0. 1405 -0. Ob_ 1
0.0129 -O.OOJ5 -0.0014 0.50b2 -O,IJbO -0.0501
C.0%42 -0,0033 -0.0014 0.55_2 -0.1289 -0.0647
O.Olb4 -0.00'11 -G.0013 0.b0d2 -0.122Z -0.0621

I 0.0167 -0.0029 -0.0012 0.05_1 -0.1121 -0.0465
O. 0180 -0,002b -0,0011 0.70_I -0. I01b -0. 043b
0.0193 -0.0023 -0.0010 0.75_C -0.u_89 -0.0375

i 0.0i05 -0.0019 -O.CCOB O.el08C -0.07_b -0.03010.021_ -0.0015 -0.C005 0._579 -(_,.0587 -0.0215
0.0231 -0.0011 -0.0003 0.9079 -0.0414 -0.011,h
0.0239 -0.0007 -0. C001 0.9401 -0.0295 -0.0042
0.0242 -O,,O00b -O.CCCO 0.9511 -C.02'_2l -0.001b
0.0244 -0.0005 O.CCCO 0.9520 -0.0210 0.0010
0.024'1 -0.0004 0.0001 0.9729 -0.01b_ 0.0031_

_- 0.0291 -O.O00J 0.C001 0.9t_75 -0.0109 0.0052
0.0251 -0.0002 fJ.CC01 0.9691 -0.009_ D.0041
0.0252 -0.0002 0.C001 0.9908 -0.0080 0.0024
0.0262 -0.0001 -0.CC01 0.9925 -0.002_ -0.0028

I_A_J;US (Mi_'IEH5) = 0.2995 RAI_IU5 (IN(_IIi:S_=11.79C0

CttCRL (_IETER5) -= 0.0252 CHORI_ (INCIIES) _ 0.9920
ZCSL (M_'I_RS) - 0.0110 ZCSL (INCHES) = O.a.J43

XC:;L (M_r_Rs) -= -0.0019 YCSL (INCHES) --0.0740
RL_ (METERS) -C.OCOi2q RLE (INCHES) = O. OOgO

R'r[ [I_EIEI(S) =0.CC0229 HIE (INCHES) _. 0.0090

X-AREA(SQ.METEHS) =0.CCC042 X-A_A (Z_. TN.) =- O.Obob

GAMZA-CllC_I], (LEG.)= 17. 13 GAMMA-CHCI_L (RAt.) = O. J0qLl

,,,, ,
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: MANUFACTURINGCOORDINATES
;:" COMPRESSOR3SI ,,ROTORi

If:" 20 PERCENTSPAN
_ _'1'ERS I NClilts

.C Y5
k,-

-C.OOUO -0.{)001 -t).C001 -O.GOOI -0.00J4 -0.0034
0.0(}00 0,,0001 -O.CCOg 0.0011 0.00_0 -O.OOtl_

(',.(;0()I_.0001 -0.(_003 O.0029 0.003_ -0.010(_
0.0001 U,,0001 -0.¢C03 0.004"l O.OOWtl -0.012:_
O.00Ow 0,,0001 -O.C(}O!) 0.01b4 0.0051 -O.020B
t;,CO0"/ ¢,U001 -O,CCO/ 0,0202 0,0033 -0,0279
0.0010 O. O000 -0.C009 0.04C0 0.0010 -0.0345
O.OOIj -O,.OCO0 -0.C010 0.0611 -0.0015 -O.040d
O,.OU]b -0,,0001 -0.0012 O.ObJ5 -0.0039 -0.04-l_7
O, 0030 -(;, 0004 -O,GO 18 O, 11 lJ -O,01bb -0,0]05
(',.004J -0.000l -0.0023 O. I111 -0.0261 -0.0901
().OOh] -C).0009 -G.O021 U.2249 -0,,0367 -0.I064
0.0011 -0.0011 -0.0030 O.27tll -0.0452 -0.1190
0.0064 -0.0013 -0.0033 0.3324 -0.0624 -0.IJ01
0.009t_ -0.001!_ -0.0035 0.3_362 -0.0'_2 -0.13'II
O. 0 112 -0,,00 lb -O.OOJb 0.44C0 -O.Ob2_ -0. 142b
C.0126 -0.001] -0.0031 0.493_ -0.0655 -0.1447
0.0139 -0.001] -O.OOJ/ O,b47b -O.Ob12 -0.1440
C. 01 .b3 -0.0", I I -0. UOJr, 0. bO 14 -0. Oh'/5 -0. 1400 i
0.0 tub - C,,O017 - O. (_034 O. 05!J2 -0. ObbJ -0. 1349
0.0180 -0,.0010 -0.00J2 O. 109C -(_.Ob]5 -0.1264
O. 0 1_4 -0.00 lb -0.¢029 0.7621 -0,,0589 -0. 1155
O. 020 ] -0. O013 -0. 002b 0.61 b5 -0. 0522 -0. 1023
0.0221 -0.0011 -t).00.;2 0.8703 -0.0435 -O.O_o_
0.02._b -0.000_3 -0.001_ 0.9241 -0.0325 -0.0089
0.02_8 -O.O00b -C.0012 0.9719 -0.0192 -0.04_7
0.0261 -0.0002 -0.¢009 1.012_ -0.fJ092 -0.0344
0.0260 -0,,0001 -0.CC07 1.0244 -O.OObb -0.0293
0,0263 -0.0000 -O.UOOb 1,0362 -O.O01tJ -0.0241

0.')2Ob 0,,0001 -O,,CCOb 1.0419 0.0020 -0.018_
0.0210 0,,0001 -0,,C003 1.0t_3b O.O04B -0.0116
0.0,_11 0.0001 -0.CC03 1.Obb4 0.0038 -O.010b
0.(1211 0.0001 -0.C002 1.0612 O.OO2O -O.OOU_

. 0.02. 12 -0. 0001 - 0. CCOI I. ObgO -0. 0034 -0. 0034
_A_IUS {hE'1_I_U) - 0.2_J_0 RADIUS (INCIIEa) _11.11_C0
CIiCRL: (MISTI_I¢S) - 0.02/1 CttOrtl?, (INCligS) = 1.0bB.t

"t ¢_

ZCSl. {_I_I_¢5) - O.012u ,,Col. (INCII£S) = 0.49b2
¥CSL (/'IE'[_RS) = U.CO,:O YC'.IL (I_CII_U) = 0.0197
HLE (METERS) _G.CGO.'2q 8LE {ItIClil.;S) -_ O.OOqO
_'r_ (IiE'I_HS) =0.CC022q _i'I'E iI_CItES) = 0.0090

,;AV.MA-CIIL;_(L(L'EG.) _ 41. _2 GAH_IA-CflOIID(HAE.) = O. 1212

85
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MANUFACTURING COORDINATES
COMPRESSOR 3SI - ROTOR ]

50 PERCENT SPAN

M _I'I';R,_ INCIII':_

-¢.(30(}0 -0.0001 -O.CCOI -0.G005 -0.0(}_I0 -0.00_(}
0.0(}00 (J.0001 -O.CG02 0.001_ 0.0024 -O.OO_J
¢.0001 0,,0001 -0.L;003 0.0031 0.0042 -0.0102

_ 0.0001 0.0001 -0.{;003 O.¢,Ow_ 0.00:)2 -0.011_
¢.C004 0,0001 -().(;GOb O.01eb 0.005_1 -0.01_t4
0.0001 0,,0001 -(J.COOo 0.0264 0.00._I -0.0240
¢.OUIO O. OGO0 -0,,G008 0.0401 O.O01l -0.0302
0.0013 -O.COOO -U. CCO9 0.0619 -0.000_ -0.03,L_5
O.O01b -0.0001 -0.0010 0.0037 -0.0027 -0.0405
O.OOJO -O,,O00J -0.0015 0.1114 -0.0129 -0.0b10
C.0043 -O.bOOb -0.0020 0. 1111 -0.0221 -0.0179
O. OObl -0. OOUt_ -O,O0_t3 0.22b0 -0.031 _ -0.0921
¢.0011 -0.0010 -O.O02b 0.21,t -0.030_ -0.103t
O.OOtt4 -0.0011 -C.U029 0.332b -0.0462 -0.1127
O.O09t_ -0.0013 -0.,U030 0.380,3 -0.0502 -0.1193
0.0112 -0.0014 -0.0031 Q-.4401 -0.0540 -0.123b
C.0125 -0.0014 -0.0032 0.493_ -0.05_(_ -0.1255
0.0139 -O.O01b -(].6032 0.5470 -O.04t_O -0.1251
0.0153 -0.0015 -0,.0031 0.b014 -G.0581 -0.1_,23
O.01bb -0.0014 -O.G030 O.o:_bl -0.05/0 -0.1173
O.,01tiO -0.0014 -O.U02t} 0./0_9 -0.05_4b -0.1099
0.019_ -0.0013 -O.OC2b 0.7627 -0.0_03 -0.1005
0.0201 -0.0011 -0.0023 0.8164 -0.0444 -0.0t_91
0.0221 -0.0009 -0.0019 0.tt702 -O.03bt 0.0757
0.0235 -0.0007 -0.0015 0.924C -0.0271 -O.Ob03
O. 02_t_ -0. 0004 - C. CO 11 0.97 ]b - 0.01 ',5 -0. 0429
0.0267 -0.0002 -O.O00t_ 1.0125 -O.OObtt -O.030b
O.02bO -0.0001 -0..C¢01 1.02_43 -0.0031 -0.0263
0.02t_3 -0.0000 -O.CCO_ 1.03b0 -0.0004 -0.0_1")

t" O.02bb 0,0001 -0.CC04 1.O'4/t_ 0.0029 -0.017_
0.02!0 0.0001 -U.CO03 1.0h34 O.OOb2 -0.011,t
0.02"/1 0.00(31 -G.CC03 1.0bb2 0.0042 -0.0102

0.0211 0.0001 -0.C002 1.00,10 C.0024 -0.0084
0.0211 -0.W001 -O.CCOl 1.0bt_t_ -0.0030 -0.0030

_AI_IIJ:;(ML:I_I_S) - 0.291b HAI;iU_ (INCIIES) :11.4{IC0
ChORC (M_TEHS) - 0.0211 CItORD (INCHES) = 1.0b,H3
ZCSL (METERS) - C.0121 ZCSL (INC_IES) _- O.L_')Hb
_L:L;L (ti:'IE;lS) = 0.0011 ¥CSL llNCilES) _ O.ObSb
HLE {Z£'I'EHS) =0.CC02z9 RLL_ (INCIIEL_) = 0.0090
t(l'l: (_,I'."IE_'.;)=0,CC0,_29 HIE (INCIII'.'5) -- 0.()040
X-AREA(S%:.I'ISI'EL(S)=O.CCC(J3') X-AREA (S_. IB.) = O.t)J')O
(;A_MA-CIICHC (LEG.) = 4_. _I t;AI_I';A-CI{CI_E(_AE.) = U. llq

,_(_
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t
}
lJ

MANUFACTURINI3COORDINATES
,' COMPRESSOR 3Sl - ROTOR I
I.'

: 80 PERCENT SPAN

1:
,;C i P _ _ Z¢ t e _::1

}.
-{:.Cb{}O -(2.{}001 -(}.{;COl .-0.0(_04 -0,0021# -U.O02d
(}.00U0 ().00{}I-(J.CC(}2 0.0011 O.O02B -O.O{It_

. (2,(2t}01 0.0001 -0.C001 0,00tl 0.00_3 -0.0100
O.{_t)01 P,,O001 -C.LI:O3 O.O0_9 O.OOb_ -0.0111

_ {;.C{}(},* 0.{)0t}1 -U.C{;Ow 0.0106 C.0051 -0.0111
O.0UU1 0.0001 -O.CCOu 0.()284 0.00t2 -0.022o
C.0010 {}.OUC{I -O.t;COI 0.04402 0.001:; -0.02;1
{;.0013 -O.Ot',UU -O.CCC8 C.0519 -0.0011 -0.032b
0.0010 -0.0001 -0.,C009 O.Ot, 3l -0.0034 -0.037i
0.00_0 -O.COOJ -t).C014 0.117b -0.0131 -0.0}b8
C.00_3 -O.(}OOt_ -0.0018 O. 171_ -0.0234 -0.0114
0.00:}7 -U.CO0_ -O.GO21 0.22f}'3 -0.0120 -O,Or_,¢h
C.UOll -{}.0010 -O.U02_ 0.21_I -0,0393 -0.0953
0.008_ -0.0012 -O.O02b 0.3325 -0.0454 -0.1037
O.t_09_ -0.0k13 -0.002_ (}. JSb3 -O.,ObO# -0. 1098
0.0112 -0.0014 -G.C(}29 0.4401 -0.0540 -0.1139
(l.01gi -0.001_¢ -0.C029 0.493_ -0.0563 -0.115t_
0.0139 -O,,O01b -G.0029 0.547b -O.Oblb -0.11bb t
0.01'}:1 -0.0015 -0.0029 0.{:}014 -0.0574 -0.11}1 1

O.{}li}b -0.0014 -O,,U02eJ 0.b551 -O.0_bO -0.108b t
0.0180 -0.0014 -0.0020 O. lOel_ -0.05]] -0.1019
O. 0190, -0.0012 -0.C020, 0., 7bZ/ -0.0490 -0.09 _3
C.0201 -0.0011 -000021 0.8164 -0,0430 -0.0829
0,,,,0..21 -0.0009 -0.C018 0.0702 -0.0354 -O.OlOb
(2.023b -0.0001 -0.0014 0.9240 -0.02{}0 -O.()Sb_
(}.024_ -0.0004 -0,,C(}10 0,97'/7 -0.014b -0.0403
('. 02'} l -0,0002 -0,, _;00 1 1.0124 -C. OOb3 -0. 0290
O,,02t}O -0.0001 -O,.CC@,b 1.0242 -0.0032 -O.02bO
C.0243 -O.CO00 -0,,C005 1.0359 -0.C001 -0.0209
0.02t}b 0.0001 -0.C004 1.047/ 0.0031 -0.0168
0.02/0 0.0001 -O,,COO] 1.0{}34 0.0054 -0.0111
0.0211 C.0001 -0.{;(,}03 1.0b'.}-_ B.OOR,q -0.0100
C.0,2/1 0.0001 -0.0002 1.0bb9 tJ,,G02_5 -0.0082

P (;.0211 -0,,0001 -O. CCOl 1.Obt_ -0.002_ -0.0028
);
I

t_,'kLIU8 {_;_rLas) : 0.2_J'} t{ALIUS (iNClttU) =11. IgCG
CItCI{_ (;,',ICIEetS)-_ C.O211 CltOHB (INCHES) : I.Ob_J
ZC:$L (I'!E'I_RL;): C.01z_i ;_LSL (INCIIES) - 0.:)021
tCSI, (ME'IEI_s} :: U.@,Olb ICSL (INCIii_S) - 0.{}t}4 ]
I_L_ (MIa'I'ERS) -O.CCOz/,} RL_; (INCIIES) = O.(}OqO
tire (_IL'[L.RS) :11.CC0.:2'4 glE (INClII:5) ._O.COqO
X-AREA('Sv._li_'r,ltIS)-O.tCC031 X-AaEA (8_. IN.) - 0.0483
_;AK,VA-CIIO_¢L (LEG.) - 4b.10 t;i_t'iI_A-CllChI_(RAL.):0.8150

7

b.
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MANUFACTURING COORDINATES
,,,- COMPRESSOR 3S1 - STATOR I

m_L 20 PERCENT SPAN

t.
ZC YP _S ZC YL_ _S

-C,,O(}OU 0,,0001 0.¢001 -0.000:_ 0.0030 0.00J0
0.U000 -(;.0001 (}.GGO_ 0.0014 -0.0025 O.OUHb
C.(;001 -0.0001 O,,CCOJ 0.00_J -0.0043 0.010b
C.00ul -0.0001 O.OGO] 0.00:_2 -0.0054 O.01_J

_ O.O00b -U.O00g O.CGOb 0.011_ -O.00b._ O.OZlh
C.0(;0_ -0.00(}1 0,,C00/ 0.030_ -O.OOb2 O.OzS/
0.0011 -0,,0001 0.CC09 0.0431 -0.003] t).OJbJ
¢.001_ -0.0000 0.U011 0.0551 -0.001b 0.0(_11
0.0017 0.0C00 0.C012 0.0b_3 C.O00b 0.0477
C.00}2 0,,0003 0.00 ltt O. 12b0 0.0103 0.0]15
O.OOq/ 0.0005 O.OC2J 0.1837 0.0199 O. 09110
0.C0_,1 0.0007 0.0021 0.2413 0.0207 O. 1072
O. 00"/u 0.0009 0.0031 0.299C 0.03b2 0.1205
0.0091 0.0011 0.0033 0.3567 0.042_t 0.1301
0.0105 C.O01g 0.,_035 0.4144 0.0_B1 0.1361
C.0120 0.0013 O.OOJb 0.4"/21 0.0522 O. 1428
0.013b 0., O01(4 0.00_7 0.5297 0.0561 0.144_
0,,01_9 0.0014 0.0037 0.5_14 0.0510 0.1439
0.0164 C. O01b 0,.003b O.b4bl 0,.057b 0.1405
0.01/9 0.001_ 0.0034 O. 102b 0.0570 0.1344
0.0193 O.O01q C.G032 0.1605 0.0551 O. 125b
C..020_ 0.001] 0.0029 0.81_1 0.0514 0.1144
0.0222 0.0012 C.002b O. 87:)U O.04b/ 0.1011
C.Oi3l 0.0010 0,,0022 0.9335 0.0 ]Ltl 0.0055
O. 02')2 (]. 0007 0.0017 0.9912 0.028b O.ObT!
C.Oibb 0.0004 0.0012 1.0_9 0.016b 0.0477
O.021b 0.000_ 0.0009 1.0861 0.007b 0.0331
0.0Z79 0.0001 O.CO01 1.09_/ 0.0044 O. 0"8 1
0.02_2 O. OCOO O.CCOb 1.1114 0.00t0 0.023b
0.0265 -0.0001 0,.C005 1.1240 -0.0025 0.01e5
0.0290 -0.0001 (}.{_C03 I.I_0_ -0.0064 0.0114
0.0290 -0.0001 0.0003 1. 142l -0.0043 0.0104
0.0291 -0.0001 0.CC02 1. 14qb -0.002') O.OOBb
0.0291 0.0001 0.CC01 1. 1465 0.0030 0.0030

I_ABIUS (METERS) = 0.28_0 RADIU_ (INCllt_S)=I_.I_00
C_ICRI5 (_ih_[Et_S) = 0.0291 CHO_E (INCIIES) : 1. lhbO
ZCSL (M_Tt_I{S) = 0.0134 ZCSL (INCHES) = O.'_2Hb
_CSL (_'IE_5) ,- 0.0019 ¥_SI (INCH£_) = O.Olti2
L_LE (Z_TERS) =0.¢00229 RLE (INCHES) _ 0.0090
I(TE (t_hISRS) =0.GC0229 RTE (INCIli_S) = 0.0090
X-AI_EA(Sk).IIEI'EHS);-O.GCCOqb X-Ai_EA (S¢. IN.) = 0.024_
GA_'MA-CliU_E (_EG.)-- (40.90 (.;AtIF,A-CHCI_ (_(AE.)= O. I13'_

88 8
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MANUFACTURIN_COORDINATES
COMPRESSOR 3S1 _ STATOR i

50 PERCENTSPAN

i! _E_E_5 IWCHg$

_ ZC YP _ ZC Y_ _5

-G.O000 0.0001 0.¢001 -0,0005 0.00]0 0.0030

0,0000 -0.0001 0.0002 0.0014 -0.0025 0.00_5
0.0001 -0.0001 O,COOJ 0.0033 -0.0044 0.0108

| 0.0001 -0.0001 0.0003 0.0052 -0.0054 0.0124
: 0.0005 -0.0002 0.0005 0.0119 -0.0008 0.0221

0.0008 -0.0002 0.G007 0.0305 -0,0051 0°0293
0.0011 -0.0001 0._009 0.0431 -0.0045 0.036_
0,0014 -0.0001 0.0011 0.0557 -O.00JO 0.0_20
0.0017 -0,0000 0.0012 O.Obu3 -0.0013 0.0487
0.0032 0.0002 0.001_ 0-=1250 0.00tb 0.0727
0.0047 0.0004 0.0023 O. 1837 0.0162 0.092_
0.0001 O. O00b 0.0028 0.2413 0.0243 0.1085
0.00t5 0.000_ 0.0031 0.2990 0.0314 0.1218
0.0091 0.0010 0.0034 0.3557 0.0375 0.1320
0.0105 0.0011 0.0035 0.4144 0.0425 0.1394
0.0120 0.0012 0.0037 0.4721 0.0405- 0.14_0
0.0135 0.0013 0.0037 0.5297 0.0q94 0.1459
0.0149 0.0013 0.0037 0.5874 0.0515 0.14_9
0.0104 0.0013 0.0036 0.5451 0.0524 0.1_13
0.0179 0.0013 0.0034 0.7028 0.0521 0.1J@9
0.0193 0.0013 0.0032 0.7505 0.0506 0.1259
0.0208 0.0012 0.0029 0.8181 0.0475 0.11_6
0.0222 0.0011 0.0026 0.8758 0.0424 0.1011
0.0237 O. O00g 0.0022 0.9335 0.0355 0.0854
0.0252 0.0007 0.0017 0.9912 0.0255 0.0576
0.0256 0.0004 0.0012 1.0488 0.0153 0.0475
0.0275 0.0002 O.GO09 1.08_1 0.0009 0.0335
0.0279 0.0001 0.C007 1.0987 0.0038 0.02_5
0.0282 0.0000 O.OOOb 1.1113 0.0006 0.0235
0.0285 -0.0001 O.GOOb 1.1239 -0.0027 0.0184
0,0290 -0.0001 0.0003 1.1408 -0.0054 0.0114
0.0290 -0.0001 0._003 1.1427 -0.00_4 0.0103
0.0291 -0.0001 0.(}002 1.14_b -0.0025 0.0085
0.0291 0.0001 0.C001 1.14b5 0.0030 0.0030

RADIUS (M_I_RS) = 0.2915 RADIUS (INCHES) :1I.q800
CHORC (M_T_S) = 0.0291 CHOR (¢NCHES) = 1.1450
ZCSL (ME_EHS) : 0.0134 ZCSL (INCIiB5) : 0.52/0
¥CSL (BETERS) = 0.0019 ¥CSL (INCH_5) = 0,0747
HLE (METERS) _0.000229 Ht_ (INCHES) = 0.0090
RTH {_ETE_5) =0.C00229 _I_ (INCH_S) = 0.0090
X-AREAIS_.ME'rEHS)=O.CCO052 _-AH_A (5_. IN.) : 0.0799
GAMMA-CIIOR_(_EG.)= 40.54 GAMMA-CIIORD(RAD.)= 0.70/0

00000001 TSG08
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i MANUFACTURINBCOORDINATESCOMPRESSOR3S1 - STATOR1

;_;' BO PERCENTSPAN

t BET_BS I_S
_. ZC ¥_ IS ZC Y_ ¥S
J

i_ -0.0000 0,0001 0.CC01 -0.0000 0.0031 O.OOJ1
0.0000 -C.0001 0._002 0,0013 -0°0024 0°0087
0.0001 -0.0001 O.COOJ O, OOJ3 -0.0042 0.0111
C.0001 -O.UO0% 0.0003 0.0052 -0,0052 0.0132
0.0005 -0.0002 O.COOb 0.0118 -0,0071 O,O_3U
O.O00U -0.0002 Q.O008 0.0304 -0.0065 0.0315
O.OOtl -0.0001 0.0010 0.0430 -0.00_19 0.0481
0.0014 -0,0001 0,0012 0,0556 -O.O03J 0.045'7
0,0017 -0.0000 0.G013 0.0083 -0,0015 0.0_23
0,0032 0.0002 0.0020 0.1259 0.007_ 0.0178
0,0047 0.0004 0.0025 0.183b 0,0168 0,0988
0,0061 0.0006 0.0029 0.2413 0.0253 0.1160
0,007_ 0.0008 0,0033 0.2990 0.0327 0.1300
0,0091 0.0010 0,0030 0,3567 0.03_2 0.1407
0.0105 0.0011 0.0038 0,4144 0.0444 0.14_0
0.0120 0.0012 0.0039 0.4721 0_0487 0.1634
0.0135 0.0013 0,0039 0.5297 0.0518 0.1553
0.0149 0.0014 0.0039 0.5874 0.0541 0.154_
0.0104 0.0014 0.0038 0,-b451 0.0551 0.1_03
0.0119 0.0014 0.003O 0.7028 0.0549-0.1435
0.0193 0.001_ 0.0034 0. TbOb 0.0535 0.1339

• 0.0208 0.0013 0.0031 0.81U2 0.0503 0.1218
0.0222 0.0011 0.0027 O. UT_b 0.0_51 0.1074
0.0237 0.0010 0.0023 0.9335 0.0378 0.0907
0,0252 0,0007 0,0018 0,9912 0.0284 0.0716
O.02bb 0,000_ 0.0013 1,048_ 0.0160 0.0503
0.0275 0.0002 O.GO09 1.0862 0.0078 0.0353
0.0279 0.0001 0.0008 1.0988 0.0045 0.0300
0,0282 0.0000 0.0006 1.1114 0.0011 0.0246
0.0285 -0.0001 0.0005 1.1240 -0.0023 0.0191
0.0290 -0,0001 0,0003 1,1408 -0_0052 0.0110
0.0290 -0.0001 O. UOOJ 1,1_27 -0.0042 0.0105
0.0291 -0,0001 0.CC02 1.144b -0.0024 0.0087
0.0291 0,0001 0.0001 1.146b 0.0031 0.0031

_ RAEIUS (METe:MS) = 0,2995 _ADIUS (_NCHES) =11.7900
CHCRD (MET_S) = 0,0291 C_OR_ (XNC}tES) = 1,1460

_. ZCSL (M_TERS) = 0.0133 ZCSL (INC}I_S)= 0.5250
¥CSL (METERS) = 0.0020 _CSi (INCHES) = D.O#9_
RLE (METERS) =0.000229 RLE (INCH_S) = 0.0090

', RTE (METERS) =0.CC0229 R_E (INCHES) = 0.0090
1 X-A_EA(S_.METE_S)=O.OCO055 X-AHEA (S_. IN.) = 0.0854
1 GAMMA-CHORD(DEG.) = 40.62 GAMMA-CHORD (MAD.)= 0=7089

I:

9O
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i MANUFACTURINGCOORDINATCS

COMPRESSOR3SI ..ROTOR 2
i"

17 20 PERCENTSPAN
r

t-
ZU _(_ _(_ ZC YP YLi

_0.0000 -0.0001 =0,6001 -O.CQO_ -0.0030 =0.0030
0.(;(_00 0.0001 -0.(J002 0.001% 0.002_I -O.O0_l
0.0001 0.0001 -0.0(J03 0.003{, O.OO_t_ -0.0110
O.Ct}O] 0.0001 -0..0003 O.O0_l O.OObb =0.01._0
0.0005 0.0002 -O.C¢Ob 0.0192 O.OOb/ -0.022J

i_ C.OOOts 0.0001 -0.0001_ 0.032i_ 0.0054 -0.0299
0.0012 0.0001 -0,,{_009 O.OWb4 O.OOJ5 -0.0J08
¢.0015 0.0000 -0.0011 O.Obgg 0.0015 -0.0033
0.0019 -0,,0000 -0.0013 0.0'135 -0.000t -0.0_95
C.0034 -0.0003 -0.0019 0.1355 -0.0111 -0.07_3
0.0050 -O.O00b -0.U024 0.1915 -0.0213 -0.0946
0.0005 -O.O00U -0°0028 0.259_ -0.0300 -0,1115
0.0082 -0.0010 -0.{;032 0.321b -0.0384 -0,1253
0.0097 -0.0012 -0.0035 0.J837 -0.0454 -0.13(_0
0.0113 -0.0013 -0.0037 0.4k,.)7 -0.0509 -0,1W38
0.0129 -0.0014 -0.0038 0.5071 -0.055] -0.1_87
0.01q5 -0o0015 -0.0038 0,5597 -0,.0584 -0.1507
0.0150 -0.0015 -0.0038 0.5318 -0.0{,03 -0.1_99
0.0175 -0.0015 -0.0037 0.5938 -0.0509 -0.1483
0.0192 -0.0015 -0.0035 0.755_ -0.0{,02 -0.1399
0.0208 -0.0015 -0.0033 0.8178 -0.0581 -0. 1307
0.0223 -0.0014 "0.0030 0.8799 -0.0542 -0.1191
0.0239 -0.0012 -0.0027 0.9q19 -0.0483 -0. 1051
0.0255 -0.0010 -0,,0023 1.0049 -O.040q -0.0889
0.0211 -O.dOO8 -0.0018 1.0bbO -0.0302 -0.0?03
0.0287 -0.0005 -0.0013 1.1286 -0.0178 -0.049q
0.0297 -0.0002 -0.0009 1.1580 -0.0084 -0.0347
0.0300 -0.0001 -0.0008 1.1816 -0.0050 -0.029h

t 0.0304 --0.0000 -0.000_ 1.1952 -0.0015 -0.0_43
0.0307 0.0001 -0.6005 1.2087 0.0022 -0.0189

0.0312 0.0001 -0.6003 1.2258 O.OObb -0.0115
0.0312 0.0001 -0.C003 1.2289 0.00_6 -0.0105
0.0313 0.0001 -0.6002 1.2309 0.0028 -0.0087
0.0313 -0. 0001 -0. 000 1 i. 2330 -0. 0030 -0. 0030

RAZIUS (M_TERS) = 0,.2540 R_DIUS (INCHES) =11.1800
CHC_ (_I_EHS) = 0.0313 C_iOR_ (INCHES) _ 1.2325
7,CSL (METERS) = 0.01_ ZCSL (INCIiES) _- 0.5573
¥CSL (METERS) = 0.0020 _CSL (INCIIES)= 0.0'197
HLE (METERS) =0.600229 I(LE (INCIIES) = 0.0090
HTE (_I_/T_,RS)=0.G00229 R'IE (INCHES) = 0.0090
X-AREA(S_.METE_S) _0.0C0053 X-AR_A (S_,.IN.) ,,0.0828
t;AMMA-CHOttE(DEG.)= _2.70 GAMMA-CIICRD(HAD.)= 0.7_h3

00000001 TSGIO
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MANUFACTURINGCOORDINATES
; COMPRF_SOR3SI - ROTOR 2
i

50 PERCENTSPAN

Zc uP _ Z¢ _P _

-0.0000 =0,0001 -0,0001 -0,0004 -0.0025 -0,0025
0.0000 0,,0001 -0.CC0_ 0.0017 0.0032 -0.00_3
0.0001 0.0001 -0. O00J 0.00J7 0.0050 -0.0102
0.0C0t .....0.0002 -0. OO0J 0.00_8 0.00_0 -0.0119
0.0006 0,0002 -0.0005 0.010_ O.O0_g -0.0197
0.000_ 0.0001 -O,OOO? O.OJ2g 0,005o -0.0_b0
0.0012 0.0001 -0.000_ 0.0_09 0.00W0 -0.0317
0.0015 0.0001 -0.CO0_ 0.0001 0.0022 -0.0372
0.0019 0.0000 -0.0011 0.0736 0.0003 -0.0_24
0.0034 -0.0002 -0°0016 0.135_ -0.0086 -0.0633
O.OObO -0.0004 -0.0020 0,1977 -0.0175 -O,OU05
O.O0oO -O°O00b -0,0024 0,2597 -0.025_ -0,09W9
0.0082 -0.0008 -0.0027 0.3217 -0.0322 -0. lg68
0,0097 -0.0010 -0,0029 0.3U31 -0.0382 -0.1159
0.0113 -0.0011 -0.0031 0._57 -0.0_29 -0.1_26
0.0129 -0.0012 -0.0032 0.5078 -0.0460 -0.1268
0.0145 -0.0013 -0.0033 0.5_98 -0.0492 -0.1_86
0.01o0 -0.0013 -0.0033 0.6318 -0.0507 -0.12_0
0.017o -0.0013 -0.0032 O.og3B -0.0512 -0,12%0
0.0192 -0.0013 -0.0030 0.755U -0.0505 -0.1195
0.020U -0.0012 -0.002_ 0.8179 -0.04_6 -0.111U
0.0223 -0.0011 -0.0026 0.8799 -0.0452 -0.1019
0.0239 -0.0010 -0.0023 0.9419 -0,,0_00 -0.0901
0.0255 -0.000_ -0.0019 1.0039 -0.0331 -0.0763
0.0271 -0.0006 -0.0015 1.0659 -0.02_5 -0.0006
0o0286 -0,,000W -0.0011 1.1_79 -0.0139 -0.0429
0.0297 -0.0001 -0.0008 1.16_0 -0.0059 -0.0306
0.0300 -0.0001 -O.C007 1.1_10 -0.0030 -0.0262
0.0304 0.0000 -0.G00b 1.1951 0.0000 -0.0218
0°0307 0.0001 -0.C004 1o2087 0.0031 -0.0173
0.0312 0.0002 -0.C003 1.226_ 0°0060 -0.0111
0.0312 0.0001 -0.C003 1.2288 0.0050 -0.010!
0.0313 0.0001 -0.0002 1°2309 G.0032 -0.0083
0,')313 -0.000i -0°C001 1,2330 -0.0029 -0.0025

_ACIUS (_gTE_S) = 0.2916 _A_IU5 (Z_CH_S) =11._800
CHCR_ (HBTE_S) = Q.0313 CHORD (INCHES) = 1.2326
ZCSL (HECER5) = 0.01_5 ZCS_ (INclIES) = 0.5710
YCSL (RECERS) = 0,0017 ¥CSL (INCII_S)= 0.06i3
_LE (_TCRS) =0.C0022'_ _L_ (INCH_S) = 0.0090
_TE (ME_E_S) -0.0002_9 _TE (INCHES) = 0.0090
X-A_EA(SV.H_TERS)=O.CCCOWb X-AB_A (S_. IN.) = 0.0?20
GA_MA-CHO_(DEG.)= 45.q2 GAMMA-CHG_D(RA_.)= 0.7927

00000001-TSG11



!

|, MA_UFACTURING COORDINATES
,,_' COMPRESSOR 3SI - ROTOR 2
br

r. 80 PERCF.NTSPAN

M_T_BS INC|I_S

Z¢ YP _(S ZC YP _(S

-0.0000 --0.0001 -0,,_001 -0.000_ =0.0025 _'0.0025
0.0000 0.0001 =0,,C,002 0.0017 O,OOJJ =O,OOt_2
0.C001 0.0001 =O. O00J O.OOJ8 0.005t -0.0100
0.0001 0.0002 -O.COOJ O.OObB 0.0001 =O. OI1J
0.0005 0.0002 -O. gOOb 0.0i94 0.00o._ -0.0184

_ O.O00U 0.0001 -O.0OOb 0,03J(_ 0.0048 -0,0,'_0
0.0012 0.0001 -0.(J007 0.0465 0.002_ -0.029J
0.()015 0.0000 -0.C009 O,Ob01 0.0010 -O.OJl_3
0.0019 -0,,0000 -0.0010 0.0737 -0.0011 -O.OSgO
0.0034 -0.0003 -0.0015 0.13L_7 -O.010b -0.0684
0.0050 -O. OOOb -0.0019 0.1977 -0.0196 -0.0744
O.OOuo -0.0007 -0.0022 0.2597 -0.0277 -0.087U
0.0082 -0.0009 -0.0025 0.J217 -O.03_b -0.0990
0.0097 -0,,0010 -0.0027 0.3837 -O.O40b -0.107u
0.0113 -0.0011 -0,,0029 q.4457 -0.0453 -0.1139
0,.0129 -0.0012 -0.0030 0.5078 -0.0c189 -0.1179
0.0145 -0,,0013 -0.0030 0.5698 -0.0513 -0.119_
0,,01b0 -0.0013 -0°0030 0.b318 -0.0525 -0. 1194
0.0170 -0.001J -0.0030 0,.b938 -0.052_ -0. 1167
0.0192 -0.0013 -0.0028 0.7558 -0.0517 -0.1118
0.0208 -0.0013 -0.0027 0.8178 -0.0495 -0.1047
0.0223 -0.0012 -0.0024 0.8799 -0.0457 -0.095b
0.0139 -O.O01t -0.0022 0.9419 -0.0402 -0.08u,8
0.0255 -0.0008 -O.OOlb 1.0039 -0.0331 -0.0120
0.0271 -O.O00b -0.0015 1.0659 -0.0243 -0.0573
O.02_b -0.0003 -0.0010 1. 1279 -0.0137 -0.0408
0.0297 -0.0001 -0.0007 1.1680 -0.0057 -0.0292
0.0300 -0. 0001 -0.C00b 1.1815 -0.0028 -0.0262
0.0304 ",,0000 -0.G005 1. 1951 0.0002 -0.0210
0.0307 0,,0001 -0.0004 1.2087 0.0032 -O.01b_
0.0312 0.0002 -0.0003 1.2268 0.0061 -0.¢110

_. 0.0312 0.0001 -0.C003 1.2288 0.0051 -0.0100
0.0313 0.0001 -0.0002 1.2.]09 0.0033 -0.00_2
0.0313 -0.0001 -C.0001 1.2329 -O.O02b -0.0025

HA_IUS (BE_E[_S) = 0.29q5 HA_IUS (INCHES) =11.7900
CHCR_ (METERS) = 0,03]3 CHO[_D (INCHKS) = 1.232b
ZCSL (BErtHS) = 0.0{4b ZCSL (INCHES) :, 0.57_7
¥CSL (_W_E_S) = 0.001b _(CSL (INCH_S) = O.Ob_3
RLE (tII'TERS) =0.000229 RLE (INCHES) ;, 0.0090
HTE (ME_EI_S) =0.000229 HIIE (INCHES) = O.OOgO
X-AREA(S_.METERS)=O.CCCO_I X-AREA [SG. IN.) = 0.0631
GABMA-CHOB_ (DEG.)= 4_.2_ GAMMA-CHOBD(HA_.)= 0.8_19

00000001 TSG1;



MANOFACTURINGCOQRDINATES
COMPRESSQR3SI - STATOR2

20 PERCENTSPAN

M_'_RS _INCflI_S
I:

=0.0000 0,0001 O,QO01 -0,0000 O,OOJJ 0,00._3
0.0000 -0.0001 0,000_ 0,0010 -0.00;_7 0,0092
0.0001 -0.0001 O, O00J O.OOJt_ -0.00_5 0.0120
0.0002 -0.0001 0.C_04 0.C0oi _0,0054 0.0144
0.0005 -0,,0002 0._000 0.0201 =0.,00(_5 0.0253
0.0009 =0.0001 0.0009 0.03b3 -O.O04B 0.0='142
0.0013 -0.0001 0.0011 0.0_99 -0.0025 0.0_24
O.O01b 0.0000 0.0013 O.Ob4b 0.0001 0.0_00
0.0020 0.0001 0.001.5 0.0792 0.002"1 0.057=1
0.0037 0.0004 0.002;_ 0.14(}1 0.01_4 0.0u64
0.0054 0.000"/ O.O02H 0.2130 0.0218 0.1103
0.0071 0.0010 O,OOJJ 0.2700 0.0389 0.1301
O. OOBt_ 0.0012 0.0037 O. J4t_8 O.OqU5 O. I_63
O.010b 0.0014 0.0040 0.4131 0.05(_7 0.1bUU
0.0122 0.001o 0.0043 0.4805 0.0634 O. lt_79
O.01Jg 0.0017 O.O04q 0.5LilW O.OOB5 O. 17J6
0.0156 O,,O01t_ 0.0045 0.0143 0.0722 0.17t=0
0.017J 0.0019 0.0044 0.o812 0.0?44 0.1751
0.0190 0,,0019 0.004.:1 0.?481 0.0751 0.1709
O. 020"/ 0.0019 0.0042 0.8150 0.0742 0. lbJl_
0.022u, 0.0018 0.0039 0.8819 0.0717 0.152"/
0.0241 0.0017 0.0035 O, 94tttJ 0.0669 0.1391
0.0256 0.0015 0.0031 1.0157 0.0,598 O. 1227
0,027,5 O.O01J O.O02b 1.0U2b 0.0502 0,1036
0.0292 0,0010 0.0021 i. 1_95 O.03BO 0.0817
0.0309 0.0000 0.0014 1.216J 0.02.]1 0.0570
0,0.]20 0.0003 0.0010 1,2595 0.0118 0,0,]96
0.0324 0.0002 O.COOg 1.2"/42 0.00'7? 0.0335
0.0`]27 0.0001 0.000'7 1.2888 0.0035 0.02t2
0.0`]31 -0.0000 0.0005 1,3034 -0.0009 0.0208
0.0330 -0.0001 0.0003 1.3229 -O.O05q 0.0121
0.0337 -0.0001 0.0003 1.3252 -0.0045 0.0110
0.0:137 -0.0001 0.0002 1.3274 -0.0027 0.0092
0.0338 0.0C01 0.C001 1.`]29b O.OOJ3 0.0033

_ACIUS (RE'IEHS) = 0.2840 HAI;IUS (XNCHI._S)=11.1800
CHORI; (NP.:T_[_S) = 0.033_ CHORD (I_CltES) = 1.3290
ZCSL (NE_S) = 0.0155 ZCSt (INCHES) = 0.b089
¥CSL (HETE_S) = O.O02q ¥CSL (INCHES) = 0.0950
_(LE (METERS) =0.CC0229 _tbg (INCHES) = 0.0090
RTE (METERS) =0.000229 R_E (INCHES) = 0.0090
Z-AREA(SQ.METER5)=O.UCO0O_ X-AREA (5_. IN.) = 0.0998
GAMMA-CHORI;(DEG.)= 43,0_ GAMMA-CHOBI.;(HAI;.)=0.751.]

I
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MANUFACTURINBCOORDINATES
COMPRESSOR3SI- STATOR

BOPERCENTSPAN

r,I

li _C YP _ ZC Y_ ¥_

i -0.0000 0.0001 0,C001 -0,0005 0,0030 0,0030
0.0000 -0,0001 0,C_02 0.0017 -0,0030 0,00_9
0,0001 =0,0001 0,_003 O.OOJ9 =O,OOq8 0,011_
O,O00J -0,0001 O.CO0_ O,OOb_.-O,OOb_ O.01_J
0,0005 -0,0002 0._00_ 0.0208 -0.007_ 0,0250
0.0009 -0.0002 0.0009 O.OJb_ -O.OOb9 0.0337
O,O01J -0,0001 0,0011 O,05UO -0,0053 0,0_15
0,0016 -0,0001 0,0012 0,0_7 -0,0035 0.0_9
0,0020 -0,0000 U,001_ 0,0703 -0,0015 0,0_58
O,O0_T O, O00Z 0,0021 O, lqb2 0,00_3 0,0_36
0,0054 0,0005 0,002T 0,2131 0,01_2 0,10fi3
0,0071 _,0007 O,OOJ2 0,2799 0,027q 0,1..250
0.00_ 0,0009 0,0036 0,3_h8 0,035_ 0,1q02
0,0105 0,0011 O,O0_g OoqlJ7 O,Oq._W 0,1519
0,0122 0,0012 0.0041 0.4_06 O,Oq_1 0. I_04
0.01J9 0.0013 0.0042 0.5q75 0.0527 0.1657
0.0150 0,,0014 O.OOW3 0._143 0.0561 0.1b?S
0,0173 0,0015 0,0042 0,0812 0.058W 0,1006
0.0190 0,0015 0,0041 0,7q_1 0,0595 0,162_
0°0207 0,0015 0,0039 0.81_0 0,059_ 0,1_q9
0.0224 0,0015 0.00.37 0,8810 0,0579 0.14W5
0,0241 O. O01W 0.0033 0.9_87 0o05W5 0.1313
0.025_ 0.0012 0.0029 1.0156 0.0_9 0.1155
0°0275 0.0010 0.0025 1o0_25 0.0_11 0,097q
0°0292 0.000_ 0.0019 1.1q94 0o0311 0.0767
0°0309 0.0005 O.O01a 1.2103 0.0185 0.0_35
0.0320 0°0002 0.0009 1.2594 0.0090 0.0373
0.032q 0.0001 0.0008 1.27_1 0.0055 0.031b
0.0327 0.0000 0.0007 1.2887 0.0019 0.025B
0,0331 -0.0000 O.CC05 1.3033 -O,O01H 0.019_
0,0J36 -0o0001 0,0003 1.3228 -O.O05B 0.0117
0,0337 -0,0001 0,CC03 1,3251 -0,00_8 0.0107
0,0337 -0o0001 0,_002 1,3273 -0,0030 0,0089
0,033_ 0,0001 O.CC01 1.3295 0.0030 0,0030

RACIUS (BETERS) = 0._91B RA;IUS (INCHES) =11.q8C0
CHORD (_'_S) = 0.033_ CHORD (INCHES) = 1.3200
ZCSL (_E_E_S) = 0,015q ZCSL (INCHES) = 0.6075
¥CSL (HETERS) = 0.00,2 _CSL (INCHES) = 0.0859
RLE (METESS) =0.000229 RLE (INCHES) = 0.0090
RT_ (METERS) =0.CC0229 H_E (INCHES) = 0.0090
X-A_EA(S_.HETERS)=O.OCCO07 X-A_EA (SG. IN.) = 0.0105
GAM_A-CHO_(DEG.)= ql.q5 GA_A-CH_D(_AD.)= 0.7234

O5

T
I
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f

MANUFACTURI_ COORDINATES
_, COMPRESSOR35_....STATOR

80 PERCENTSPAN

L
_Er_BS _NCHES

'" ZC _P ¥S ZC Y_ XS
i

t/ -0.0000 0.0001 0.C001 -0.0006 0.D032 0.0032
0.0000 -0.0001 0. C002 O.O01O -0.0027 0.0093
0.0001 -0.0001 0.0003 O.OOJ8 -0.0046 0.0125
0_0002 -0.0001 0.0004 0.0061 -0.0055 0.015J

0.0005 -0,0002 0,0007 0,0207 -0.0077 0.02700.0009 -0.0002 0.0009 0.0]53 -0.0068 0.036_
0.0013 -0.0001 0.-0011 0.0500 -0.0051 0.0_50
0.0016 -0.0001 0,0013 0,0646 -0,0032 0,0530
0,0020 -0..0000 0,0015 0.0702 -0.0010 0_0606
0,0037 0.0002 0,0023 0,1_01 0.0096 0,0907
0,0054 0,0005 0,0029 0,2130 0,0204 0,1152
0.0071 0.0008 0.0034 0.2799 0.0303- 0.135_
C.0088 0.0010 0.0039 0.3468 0.0390 0.1.519
0,01-05 0.0012 0,0042 0,4130 0,0_6_---0.1645
0.0122 0.0013 0.0044 0.4805 0.0527 0.1737
0.0139 0.0015 O.O04b 0.5_79 0.0577 0.1793
0,01_6 0.001-6 0,0046 0,6143 0.0615 0. l_15
0.0173 0,0016 0.0046 0.6812 0.0641 0..1802__
0.0190 0.0017 0.0045 0.74_G 0.0653 0.1156
0.0207 0.0017 0.0043 0.8149 0.0652 0.1676
0°0224 0.0016 O,OOaO 0,8P18 0,0636 0,1562
0.0241 0.0015 0.003_ 0.9,87 0.0600 0.1_19
0.0258 0o0014 0.0032 1.0156 0.0539 0.1250
0,0275 0.0012 0,0027 1,0825 0,04_5 0.1053
0,0292 0.0009 0.0021 1,1493 0°0346 0,082_
0.0309 0.0005 0.0015 1,2162 0,0209 0.0576
0.0320 0.0003 0.0010 1.2594 0.0105 0.0399
0_0324 0.0002 0.0009 1.2740 0.0067 0.0J37
C.0327 0.0001 0.0007 1.2887 0.0028 0.0274
0,0331 -O, OGO0 O,GC05 1,3033 -0,0_012 0,0209
0.0336 -0.0001 0.0003 1.322_ -0.0055 0.0120
0.0337 -0.0001 0_0003 1.3250 -0.00_0 0.0109
0=0337 -0.0001 0.0002 1o3272 -0.0028 0.0091
0.033_ 0.0001 0.C001 1.3295 0.0032 0.0032

I_ RAEIU5 {_¢ERS) = 0.2995 RADIUS (I_CHES) =11.79C0
_' CHOR_ .....(NETSRS) = 0,033_ CHORD (INCHES) = 1.3289

ZCSL (METERS) = 0.015_ zcsL (z,cH_s) = o.6o5_
_CSL (_RS) = 0.002_ _CSL (I,CHES} = 0.09a_
RLE (_ETEHS) =0.000229 RLE (INCH_$) = 0.0090
NTE (METERS) =0,CC0229 R_E (INCHES) = 0.0090

GAS_A-CHO_(DEG.)= 41.95 GASHA-C_OBD(HAD.)= 0.7322



[,T

!

I
" MANUFACTURING COORDINATES
:. COMPRESSOR 3SI - ROTOR 3

20 PERCENT SPAN

_,.

I:--. M F_T£RS INCIIF/S

.:C ¥V YS ZC kP ¥5

-0.',;¢00 -0.0001 -O.CCO] -0.C¢04 -0.0028 -O.O02tt
C.0000 0.0001 -0.(}002 0.0019 0.0033 -0.0089
0.0001 0.0001 -().0C03 0.0043 0.0051 -0.0117
0.0002 0.J)002 -0.£004 0.0007 O.OObO -0.0141
0,0000 0.0002 -O,,CCOo 0.0223 0.007(_ -0..0247
0.0010 0,,0002 -0.000t3 0.0:119 O.OOh4 -0.0332
0.0014 0.0001 -0.0010 0.0535 O.O04t, -0.0409
0.0018 0.0001 -0.0012 0.0691 0.0025 -0.0482
0.0022 0,.0000 -0.0014 0.0848 0.0003 -O.O:)bO
0.0040 -0,,0003 -0.0021 0.1562 -0.0105 -O.OU21
0.0068 -O.O00b -Q.002/ 0.2Zlb -0.0212 -O. lOb3
0.001(_ -0...0008 -0.0032 0.2_J90 -0.0310 -0. 1241
0.0094 -0,,0010 -0.0035 0.310b -0.0394 -0.1394
0.0112 -0.0012 -0.00]_ 0.4419 -0.0408 -0. I'312
0.0130 -0,,0013 -0.0041 ..... 0.5133 -0.0521 -0.1:)99
0.014') -0.0015 -0.0042 0.5,84'1 -0.05/5 -0. 1053
0.0101 -0.0015 -0.0043 0.b5{)2 -O.Ob09 -0.1675
0.018') -O.O01t_ -0.0042 O.121b -0.0031 -0.1bb_J
0.0203 -O.O01b -0.0041 0.1'_90 -O.,Ob40 -0.1b23
0.0221 -O.O01b -O.OOJ9 0.8105 -0..063", -0.1':,50
0. 0239 -0.0010 -0.0037 0.941g -O,,O01b -0.1_qt_
0.02_7 -0.0015 -0.0033 1.0133 -0.0%7/ -0.1315
0. 027b -0.0013 -0.0029 1.0847 -0.051b -0. 1159
O. 0294 -0.. O011 -0. 0025 I. 1562 -0.04 ]3 -0. 0977
0.0312 -0.0008 -0.0020 1.227b -0.032/ -O.O]bq
C. 0330 -0. 0005 -0. O0 14 1.29')C -0.019b -0,, 0637
0.0342 -0,,0002 -0,,0010 1.3451 -0.009b -0.0314
O. 034b -0.,0002 -0. 0008 I • 3bOil -0. OObO -0.0317
0.03'.,0 -0,,0001 -O.CO0/ 1.3704 -0.0023 -0.0258
0.()3'i4 0.0000 -0.C005 1.3920 O.O01b -0.0199
0.0'159 0.0002 -0.CC03 1.4128 O.OO00 -0.0118
0.0369 0.0001 -0.C003 1.415.; 0.005,1 -0.0101
O.OJbO 0.0001 -0.0002 1.417b 0.003] -0.0089
0.03ol -0,,0001 -0.U001 1.4199 -0.0028 -0.0028

RAEItlS (I_11_'I'gRS) = 0.2840 RADIUS (INCITES) =11. 1800
CttCRD (l'lisTgRS) = O.O:lbl CF.ORC (INCIIES) : ].t) lgb

ZCSL (I;grEgs) : 0.0165 ZCSL (INCIIKS) = O.t_SCO
YCSL (l_,ri:,RS) = 0.0022 YCSL {INCIIES) - 0.0814
RL_ (MeteRS) =O.GO022tl HIE (INCItI:S) - 0.00q0
H'r_ (Mt.:'rgRS) :0.CC022q R'IE (INCIIZS) _- 0.00q0
X-ARV:A(S_.i'I_'t'v.HS)=O.OCCO01 X-ARiA (S_,. IN.) : 0.0109
GAMMA-CIIORE(DEt;.) = 41.Oh L;At'II'I.A-CIICRP(IIAr.)- 0._212

o7
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_.
MANUFACTURINGCOORDINATES

I! COMPRESSOR3SI - ROTOR3

50 PERCENTSPAN
it

i I_grFHs INCIIES

,Z" Z¢ _(P _(S ZC YP ¥_
L
' -0.0000 -0.0001 -0.CO01 -0.0O0J -0.0021 -0.0021k

_j' C.0001 0,.0001 -0._002 0.0021 0,,0039 -0.00tt2
0.0001 0.0001 -0.(;C03 0.0045 0.00_8 -0.0104
0.0002 0.0002 -0,,0003 0.0008 O._OObl -0.0124
0.000b 0.0002 -0.G005 0.0225 0.0084 -0.0207
0.0010 0.0002 -0.O001 0.0381 0.0077 -0.0273
0.0014 0.0002 -O.C00B 0.0537 0.0066 -0.0333
C.001_ 0.0001 -0.0010 0.0093 0.0052 -0.0388
0.0022 0,,0001 -0.0011 0.08_.9 0.003"1 -0.0_41
C.C040 -0.0001 -0,.0017 0.1564 -0.0036 -0.0655
0.0058 -0.0003 -O,.0021 0.2278 -0.0112 -0.0831
C.007(_ -C.0005 -0.0025 0.2992 -0.0182 -0.0975
0.0094 -0.000b -0.0028 0.3-70t, -0.0242 -0.1090
0.0112 -0.0008 -0.0030 0.4420 -0..0295 -0.11_8
0.0130 -0.0009 -0.0032 0.5134 -0.0339 -0.125:)
0.0149 -0.0010 -0.0033 0.5848 -0.0374 -0.1291
0.0157 -0.0010 -0.0033 0.5552 -0.0400 -0.1J14
0.0185 -0,,00il -0.0033 0.7275 -0.0411 -0.1305
0o0203 -0.0011 '-0.0032 0.I$9C -0.0_25 -0.1273
0.0221 -0.0011 -0.0011 0.8704 -0.0425 -0.1214
0.0239 -0.0010 -0.0029 0.9418 -0.04 13 -0.1132
0.0257 -0.0010 -0.0025 1.0132 -0.038'1 -0.1029
0.02/5 -0.0009 -0.0023 1.0845 -0.03_5 -0.0907
0.0294-0,,0007 -0.0019 1. 1560 -0.0281 -0.0165
0.0312 -0.0005 -0.0015 1. 2274 -0.0212 -0.0b0,_
0.0330 -0.0003 -0.0011 1. 2989 -0.0118 -0.0428
0.0342 -0.0001 -0.C008 1.345C -O.004b -0.0304
0.034b -0.0001 -0.0007 1.3506 -0.0020 -0.0250
0.03')0 0.0000 -0.0005 1.3152 0.0001 -0.0-'15
0,.0354 0.0001 -0.0004 1.3918 0.0035 -0.0111
0.0359 0.0002 -0,,C003 1.,_120 0.00bl -0.0110

|: 0.0359 0.,0001 -0.(;003 1.4150 0.005_t -0.0101
0.03t)0 0.0001 -0.C002 1.411'_ 0.0040 -0.0082
0.0351 -0.0001 -0.0001 1.'_19_t -0.0021 -0.0021

b RA£1US (I_I_T_R_) = 0.291o _IADIUS (INCHES) 11 4800_F
CHCHD (ME'IE_IS) = 0.0351 CIIOB£ (INCHES) = 1.41"_5
ZCSL (M_'I_HS) O.01bb ZCSL |INCIIE.S)= 0.5540
I(CSL (METERS) " 0.C011 YCSL (INCIIES) = O.Obb2
RLE (METERS) =0.0C0229 _L_ (INCIi_S) = O.00q0
I_TE (MI_'IERS) -0.CC0229 H IF (INCIIES) = 0.00q0
X-AHEA(S_.METERS)=O.G{]CO_,I X-AHEA (S_. IN.) = 0.0'_41
GAMIIA-CHOHC(BEG.) = (_I.lq GAMMA-CIICHDIMA£'.)= 0.8505

=.
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i MANUFACTURIN_COORD_NATES

COMPRESSOR 3S1 - ROTOR

; 80 PERCENT SPAN

1

F _ETgNS INCHES

ZC YP _S ZC YP ¥S

-0.0000 -0,0001 -O. GQ01 -0,0002 -0.0021 -0.0021
0.0001 0.0001 -0,0002 0.0021 0.0040 -0.0081
0.0001 0.0001 -0.C003 0.0045 0.0059 -0.0101

i 0.0002 0.0002 -O.O00J 0.0069 0.0067 -0.0118O. O00b 0.0002 -0.0005 0.0225 0.0077 -0.0192
0.0010 0.0002 -O.O00b 0.0381 0.0067 -0.0251
0.0014 0.0001 -0.0008 0.0537 0.005_--0.0305
0.D018 0.0001 -0.0009 0.0693 0.0037 -0.0356
0.0022 0.0001 -0.0010 0.0850 0.0020 -0.0404
0.0040 -0.0001 -0.0015 0.1564 -0.0059 -0.0002
0.0058 -0°0004 -0.0019 0.2278 -0.0139 -O.OJb3
0.0076 -0.0005 -0.0023 0.2992 -0.0211 -0.0898
0,009_ -0.0007 -0.0020 0.370b -0.0272 -0.1010
0.0112 -0.0008 -0.0028 0.4420 -0.0325 -O. tO�b
0.0130 -0.0009 -0.0029 0.5134 -0.0370 -0.1159
0.D149 -0.0010 -0.0030 0.5848 -0.0404 -0.1199
0.-0107 -0.0011 -0.0031 O.b5b2 -0.0428 -0.121b
0.0185 -0.0011 -0.0031 0.7276 -0.0442 -0.1211
0.0203 -0.0011 -0.0030 0.7990 -0.0447 -0.1181
0.0221 -0.0011 -0.0029 0.@704 -0.0443 -0.1129
0°0239 -0.0011 -0.0027 0.9418 -0.0426 -0.105_
0.0257 -0.0010 -0.0024 1.0132 -0.0396 -0.0961
0.0275 -0.0009 -0.0022 1.0846 -0.0361 -0.08_9
0.0294 -0.0007 -0.0018 1.1500 -0.0289 -0.0719
0.0312 -O.O00b -0.0014 1.2274 -0.0212 -O.Ob70
0.0330 -0.0003 -0.0010 1.2988 -0.0117 -0.0405
0.03_2 -0.0001 -0.0007 1.3449 -0.0045 -0.0290
0.034b -0.0000 -O. O00b 1.3000 -0.0019 -0.0249
0.0350 0.0000 -0.0005 1.3762 0.0008 -0.0208
0.0354 0.0001 -O.DO04 1.3918 0.0036 -0.0166
0.0359 0.0002 -0. C003 1.412b O.OOb7 -0.0109
0.0369 0.0001 -0.0003 1.4150 0.0059 -0.0100
O.03bO 0.0001 -0.0002 1.4173 0.0041 -O.OOB2
0.0301 -0.0001 -0.0001 1.4197 -0.0021 -0.0021

RACIUS (METERS) = 0.2995 RADIUS (INCHES) =11_7900
CHC_D (ME_g_S) = O.OJbl CBOHD (I_CHES) = 1._19b
ZCSL (M_TERS) = O.0167 ZCSL (INCHES) = 0.b57_
¥CSL (HETERS) = 0.001_ YCSL (INCHES) = 0.0b21
RLE (METERS} =L).C00229 _LE (INCHES) = 0.0090
RTE (METERS) =0.C00229 R_E (INCH_S) = 0.0090
_-AHKA(S_._E_E_S)_0.OCCO!,3 X-AREA (S_. IN.) = 0.0823
GAMMA-CHuRl(PEG.)= 51.24 GAMMA-CHORD(RAP.)= 0.8g43

qg
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_L
L,_

I MANUFACTURING COORDINATES
,, ¢OMPRESSO£ 351 - STATOR _ ...............

_,
I,_ 20 PERCENT SPAN

ZC YP ¥S ZC YP YS
t_

; -0.0000 0.0001 0.0001 -0.0006 0.0033 O,_OJ3
0.0000 -0.0001 0.C002 0.0018 -0.0029 0.0097
0.C001 -0.0001 0.0003 0.0043 -0._047 0.0130
0.0002 -0,,0001 0.0004 0.00_8 -0.0056 O. OtS_
0.0006 -0.0002 0.0007 0.0232 -0.0067 0.0283 --
0.0010 -0.000l 0.0010 0.0396 -0.0046 0.0385
0,0014 -0,0000 0.0012 0.0560 -0.001g 0,0478
0.0018 0.0000 0.0054 0.0724 0.0010 0.0555
0.0023 0,0001 O.O01JO 0.0@88 0.0041 O.O_4B
0.0042 O. O00b 0.0025 0.I538 0.0188 0.09_2
0.0061 0.0008 0.0032 0.2388 0.033i 0.1255
0.0080 0,0012 0.0038 0.31J8 0.0_60 0.1_81
0.0099 0._014 0.0042 0.3t188 0.0570 0.1666
0.0118 0,0017 0.0046 0.4538 O.Obb5 0. I_09
0.0137 0,0019 0,00_9 0.5387 0.0741 0.1913
0,0156 0,0020 0.0050 0,6137 0,0800 0,1978
0.0175 0,0021 0.0051 0.6887 0.0842 0.200B
0,0194 0.0022 0.0051 0.75_7 0.0867 0,3996
0._213 0.0022 0.0049 0,_387 0.0875 0,1948
0,0232 0.0022 0,0047 0.9137 0.0865 0.1802
0,0251 0,0021 0.0044 0.9887 0.0836 0.17J9
0,0270 0,0020 0.0040 1.0636 0.0782 0.1583
0.0289 0.0018 0.0035 1.1386 0.0699 0,1396
0,030_ 0.0015 0.0030 1.2136 0,0589 0.1177
0,0327 0,0011 0,0023 1,2886 0,0450 0,0925
0.0340 0.0007 0.001t I=36_6 0.0Z78 0.0542
0.0359 0.0004 0.0011 1.4120 0.0149 0.0442
0.0353 0.0003 0.0009 1.4284 0.0102 0,0371

0.-0357 0,0001 0.0008---- 1.44_8 0.0053 0,0299
0.0371 0.0000 O.COOb 1.4512 0._003 O.OZ2b 1
0.0377 -0.0001 0.0003 1.4831 -0.0056 0.0125 i
0,0377 -0.0001 0,0003 1.4855 -0.0047 0.0114 I
0,037_ -0.0001 0.0002 1.4880 -0.0029 0.0095
0,0379 0,0001 0.C001 1.4905 O,OOJJ 0.0033

rABIUS (METERS) = 0.2840 RAD£US (I_C_ES) =11,1800
CHCRD (HETKRS) = 0.0378 CHORD {INCHES) = 1.4899
ZCSL (METERS) = 0,0113 ZCSL {INCHES) = 0.8799
¥CSL (_ETER5) = 0°0028 YCSL (INCHES) = 0.1093
_LE (RK_S) =0.000229 RLE {INCHES) = 0,0090
_T_ (METERS) =0.CC0229 _E (_NCHES) = 0.0090

I: X-AREA(S_.RgTBBS)=O.OCO080 X-ABEA (S_. IN.) = 0.1245
GAMMA-CHO_(DEG.)= 4J. 18 GAMRA-CHCRD(RAD.)= 0,7536

: I00



I,
I! MANUFACTURI.NBCOORDINATES 'COMPRESSOR 3SI - SSAT-OR3

W'

C 50 PERCENT SPAN

ii M_ITER5 INCHES

L: ZC _P _S Z_ -. YP XS
i.

-0.0000 0.0001 0.0001 -0.0005 0.0029 0.002g
0.0001 -0.0001 0.C002 0.0020 -0.0033 0.0093
0.0001 -0.0001 0.0003 0.0045 -0.0052 0.0120
0.0002 -0.0002 0.000, 0.00/0 -0.0065 0.0154
O.O00b -0.C002 0.0007 0.0234 -0.0086 0.0276
0.0010 -0.0002 0.0009 0.0398 -0.0076 0.0371
0.0014 -0,0002 0.0012 0.0562 -0.0060 0,045t_
C.00lu -0.0001 0.0014 0.-Q/26 -0.0041 0.0540
0.0023 -0.0001 0.0016 0.0890 -0.0020 0.0617
0.00_2 0.0002 0.0023 0.1639 0.00_,5 0.0925
0.0061 0.0005 0.0030 0.2389 0.0192 0.1176
C.0080 0..0007 0.0035 0.3139 0.0292 0.1384
0.0099 0.0010 0.0039 0.3888 0.0379 O. 1553
0.0118 0.0012 0.004J 0.4638 0.0455 0.1582
0.0137 0.0013 0.0045 0.5388 0.0517 0.11/7
0.0156 0.0014 0.0047 0.6131 0.0567 0.1835
0.0175 0.0015 0.0047 0.688"/ 0.0606 0. 185"/
0.0194 0.0016 0.0047 0.7637 0.0632 0.1844
0.0213 0.0016 0.0046 0.8387 0.0645 0.1796
0.0232 0.0016 0.0043 0.9136 0.0645 0.1112
0.0251 0.0016 0.0041 0.9886 0.0631 0.1595
0.0270 0.0015 0.0037 1.0636 0.0595 0.1448
0.0289 0,,,001_ 0.0032 1.1385 0.,0536 0.1273
0.0308 0.0012 0.0027 1.2135 0.0453 0.1071
0.0327 0,0009 0.0021 1.2885 0.0344 0.0_40
0.034b 0,0005 0.0015 1.3634 0.0209 0.0583
0.0359 0.0003 0.0010 1.411_ 0.0106_ 0.0404
0.0363 0.0002 0.0009 1.42_3 0.0068 0.0340
0.0367 0.0001 0.(3007 1.44146 O.O02q 0.0276
0.0371 -0.0000 0.0005 1.4611 -0.0012 0.0210
0.0377 -0.0002 0.0003 1._829 -0.0050 0.0120
0.0377 -0.0001 0.0003 1.4854 -0,0052 0,0109
0.0378 --0.0001 0.C002 1.4879 -0.0033 0.0091
0.0379 0.0001 0.0001 1,,4904 0.0029 0.0029

RADIUS ([IET_S) = 0.291b I_ADIU5 (INCHES) =11.4800
, CHCRB (M_'IERS) = 0.03/8 CHOB£ (INCHES) = 1.4899
; _CSL (tIETERS) = 0.0112 ZCSI (INCHBS) = 0.b/87
! XCSL (M_HS) : 0.0024 YCSL (INCHES) = 0.0948

RLH (_IETERS) =0,000229 RLE (INCHES) = 0,0090
HrE (I'I_'I_HS) =0.000229 _TE (INCltl!S) : 0.C090
X-AI_EA(Sg. METERS)=O.OCC08b X-ABEA (S_. IN.) = 0.1327
GAMMA-CHOH_(BEG.)'- 41,21 GAM_IA-CIIOBD(RAB.)-_ 0.'119_
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t

i MANUFACTURINGCOORDINATES !
COMPRESSOR3SI - STA$OR3

r

80 PERCENTSPAN

)::

METERS INCHES
• ZC _P _S ZC YP YS

: -0.0000 0.0001 0.0001 -0.0009 0.0031 0.0031
_ 0.0000 -0.0001 O.CO02 0.0019 -_,0031 0.0097

0,0001 -0.0001 00Q003 0.0044 -0.0050 0.0133
: 0.0002 -0.0002 0.0004 0.0069 -0.0059 0.0104

0.0006 -0.0002 0.0007 0.0233 -000085 0.0294

| 0.0010 -0.0002 0.0010 0,-0397 -0.0076 0.03990.0014 -0.0002 0.0013 0.0501 -O.00qg 0.0494
0.0018 -0.0001 0.0015 0.0725 -O.OOJ9 0.0582
C.0023 -0.0000 0.001-7 0.0889 -0.0017 0.0066
0.0042 0.0002 0.0025 0.1bJ9 O.O09b 0.0998
0._061 0.0005 0.0032 0.2389 000210 0.12b9
0.0080 0.0008 0,,003_ 0.3139 0.0310 0.1492
0.0099 0.0010 000042 0.3888 0.0409 0.1672
0-,0118 0.0012 0.0040 0.4038 0.0490 0._811

I 0_0137 0.0014 0..0049 0.5388 0.0557 0.19120.0156 0.0016 0.0050 0.6.138 0.0011 0.1974
0,0175 000017 0.0051 0.6888 0.0653 00199-7
0.0194 0.0017 0.0050 0.7037 0.0681 00198_
0.0213 000018 0.0049 0.8387 0.06_6 0.1931
0.0232 0.0018 000047 0.9137 0.0098 0.1841
0.0251 0.0017 000044 0.9887 0.0083 0.1115
0.0270 0.0010 0.0040 1.0637 0.0045 0.1550
0.0289 0.0015 0.0035 1.1386 0.0582 0.136_
0.0308 0.0013 0.0029 1.2136 000493 0.1150
0.0327 0.0010 000023 1.2886 0.037/ 0.0902 i

0.0340 0.0000 0.0016 1.363b 0.0211 0.0024 i
0.0359 .....0.0003 0.0011 1.4120 0.0120 0.0430
0.0363 000002 0.CC09 1.4284 0.0079 0.0361
000367 0.0001 O.C 7 1.4448 000037 0.0292
0.0371 -0.0000 O. CObu 1.4012 -O.000b 0.0220
0.037'1 -0.0001 0.0003 1.4831 -000058 0.0123
0.0377 -0.0001 0.CC03 1.4855 -0.0050 0.0112
0.0318 -0.0001 0.0002 1.4880 -0.0031 0.0093
0.0379 0.0001 000001 1.4906 0.0031 0.0031

_ADIUS (NEIE_S) = 0.2995 HADIUS (INCHES) 011.7900
CHORD (METERS) = 0.0378 CHORD (INCHES) = 1.4900
ZCSL (M_T_RS) = 0.0172 ZCSL (INCiiES) = 0.0769
¥CSL (METERS) = O.O02b ¥CSL (INCIIES) = 0.1022
_LE (METERS} =0.C00229 _i_ (INCHES) = 0.0090
RTE (METERS) =0.C00229 N_E (INCHES) = 0.0090

t X-A_EA(SQ.METERS)=O.CCO09/ X-ABEA (SQ. IN.) = 0.1422GAMMA-CHOB_(DEG.)= 41.53 GAM_A-CHOBD(_A_.)= 0.7248
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;

MANUFACTURINBCOORDINATES
COMPRESSOR 3S2 - INLET GUIDE VANE

i 20 PERCENT SPAN

_E'LE_S LNCIIgS

ZC YP _5 ZC YP YS

-c.coeo -o.oool -o.6ool -o.oool -0.0035 -0.0035
o.oooo -o.ooo_ 0.¢cco o.oc0_-=4.oo7s O.oooB
G.COUO -0.0002 0.C001 0.0015 -0.0094 0.0024
0.0001 -0._003 0._C01 0.0020 -0.0105 O.O0_t,
0.C003 -0.000_ 0.CG01 0.6099 -0.0191 O.OObW

pc 0.0004 -0.000b O.CC01 0.0172 -0.0193 0.0041
C.C()Oo -0,,000b 0.G001 0.0245 -0.0234 0.0020
0.000_ -0.0007 O.CCCO 0.031_ -0.027Z 0.0011
0.C010 -0.0008 -O.CCO0 0.0391 -0.0308 -0.0005
O.O01b -0.0012 -0.CC02 0.0724 -0.0454 -0.007b
C.002/ -0.0015 -0.0004 0.105/ -0.0574 -0.014H
O.O03b -0.0017 -0.0005 0.1390 -0.0614 -0.0211
0.0044 -0.0019 -O.CO0/ 0.1724 -0.0756 -0.02b_
0.0062 -0.0021 -0.0008 0.2057 -0.0620 -0.0309
0.0061 -0.0022 -0.C009 0.2390 -O.O_b_ -0.03_b
0.0069 -0.0023 -0.CC09 0.2723 -0.0896 -0.-0373 i
0.001_ -0.0023 -0.0010 U.3057 -0.0910 -0.0391 1O.O08b -0.0023 -0.0010 0.3390 -0.0900 -0.0401
0.0095 -0.0023 -0.0010 0.3723 -0.0882 -0.0_02
0.0103 -0.0022 -0.0010 0.40bb -0.0852 -0.0393 ]
0.0111 -0.0020 -0.0009 0.4390 -O.OH02 -0.0374
0.0120 -0.0019 -0.,C009 0._723 -0.0736 -0.0343

0.012_ -0_0011 -0.0008 0.5056 -0.0656 -0.0300 t_
0.0137 -0.0014 -O.CCOb 0.53_9 -O.0bb3 -0.0243
0.01W5 -0.0012 -0.0004 0.5723 -0,,0_54 -0.0173
0.015W -O. COOU -O.CG02 0.b056 -0.0332 -0.0087
0.0159 -0.0006 -O.GG01 0.6271 -0.02_5 -0.0024
0.0161 -0.0005 -O.CCCO 0.6344 -0.0215 -0.0001
0.0163 -0.0005 O.C001 0._411 -0.01U3 0.0022
O.01_b -0.0004 0.CC01 0.649C -0.0151 0.0047
0.0167 -0.0003 0.G001 0.6587 -0.0105 0.0035
0.0108 -0.0002 0.C001 0.b59_ -0.0094 0.0024
C.01bs -0.0002 0.0000 O.bOO9 -0.0078 0.000_
O.Olb8 -0.0001 -0.GC01 O.bO20 -0.0035 -0.0035

_ADIUS (_TE_S) = 0.2840 HABIUS (INCitES) =11.1U0Q
CHCHL (MEteRS) = 0.010_ CHOdD (INCII_S) = O.bb13

ZCSL (METERS) = O. CO_b ZCSL (INCHES) = 0.299W
YCSL (MS_E_S) =-0.0012 YCSL (INCHES) =-0.0481
_LE (M_TEHS) =0.000229 NLE (INCIIES) = 0.0090
_TE (_5_£_S) =0.G00229 HIE (INC_I_S) = 0.0090
X-AREA(S_.MEfERS)=O.CCC011 X-AR_A (S_. IN.) = O.02bb
GAmmA-CHOCk(bEG.)= Ib.I_ GAM_A-C_IOB_(HA_.)= 0.31_9

I
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I MANUFACTURING COORDINATES
COMPRESSOR 3S2 INLET (24_IDEVANE

_ 50 PERCENTSPAN
L

"° M_EIIS INCHES

ZC YP _S ZC _P ¥_

r -C.CCuO -0o0001 -O.CCOI -0.000/ -0.00J5 -O.OOJb

0.0000 -0.0002 O.CCCO 0.CC04 -0.001_ 0.000_
C.CCO0 -0.000z 0.C001 0.0015 -0.0094 0.u024

1; 0 0001 -0.0003 0.G001 0.0025 -0.0105 0.0035I,

C.0003 -0o0004 0,,c001 0.0099 -0.0154 0.0054
0.C004 -C.O00b 0.C001 0.01t2 -0.0199 O.OOW_
C.COO() -0.0006 0.¢001 O.02W_ -0.02_1 0.002_ ......
0.000_ -0.0007 U.CCCO 0.031_ -0.0281 0.0015
C.0010 -O.O00u -O.CCO0 0.0391 -0.0318 -0.0000
0.0015 -0.0012 -O. CO02 0.0724 -0.0459-0.0071
0.0027 -0.0015 -0.G004 0.1051 -0.059_ -0.0139
0.0035 -0o0018 -0.CC05 0.1890 -O.Ob9b -O._ZO0
C.00_4 -0.00J0 -0.C00_ ........ 0.1123 -0.0780 -0.0252
0.0052 -0,,0021 -O.CO0_ 0.2057 -0.0845 -0.0297
0.0051 -O.O02J -O.UOQ8 0.2390 -0.0_t93 -0.0332
0.0059 -0.0023 -0.C009 0.2723 -0.0923 -O.OJO0
C.0078 -0.0024 -0.0010 0.3051 -0.0930 -0.0379
O.O0_o -0.0024 -0.0010 0.339C -0.0032 -0.0390
0.0095 -0.0023 -0.0010 0.3723 -0.0912 -0.0391
0.0103 -0.0022 -0,,0010 0.4055 -0.0_75 -0.035_
C.0111 -0.0021 -0.0009 0.4.J9-6 -0.0822 -0.0357
0.0120 -0.0019 -O.CCOg 0.4323 -0.01_4 -0.0J38
0.0125 -0.0017 -O. O00U 0.5056 -0.0572 -0.0295
0.0131 -0.0015 -O. CCOb 0.53_ -0,,0575 -0.0_40
0.0145 -0.0012 -0.C004 0.5723 -0.0464 -0.0171
0.0154 -0.,0009 -0.C002 O.bO_b -0.033_ -0.0087
C.0159 -0.000_ -0.C001 0.5211 -0,,02_9 -0.0024
0.01bl -0.000b -O.CCCO 0.53_4 -0.021_ -0.0001
0.0153 -0.0005 0.C001 0.6417 -0.018_ 0.0022
0.0155 -0.0004 0.6001 0.b49C -0.0153 0.0046
C.01el -0.0003 0.0001 0.05a7 -0.0105 0.0035
0.015_ -0.0002 0.0001 O.uSg_ -O.O09w 0.0024
0.0168 -0.0002 O.CCO0 0.5509 -C.O01_ 0.0008
0.0158 -0.0001 -0.CC01 O.bb2C -C.0035 -0.0035

) _AEIUS (M_E_S) : 0 2916 RADIUS (INCH_S) =1%.4HC0
CHCH_ (METERS) _ C.01b_ CHORD (INCHES) = 0.6513
ZCSL (H£_E_S) = O.COVb ZCSL (INCIIES) _ 0.29/9
¥CSL (mhT_H5) =-0.0012 ¥CFL (INCHES) =-0.04U9

• _LE (METERS) =O. CCO_2g _L_ (INCII_S) : 0.0090
_T_ (M_S) =0.000229 HI£ {INCHkS) U. 0090
X-A_EA{S_.M_TEH5)_O. CCC01_ X-AREA (S_. IN.) _ 0.0282
gA_MA-CHC_t {bEG.)= IS.10 GAS_A-CIICBD(RA_.)= 0.3159
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l HANUFACTURXN_ CQORDXNATES

COHPRESSOR352 - INLET GUIDE VANE

=:_ 80 PERCFJET-3PAN
: !

ZC ¥_.._ YS ZC _F ¥S
b,,,

_/ -0.0000 -0,0001 -0.C001 -0.0007 -0.0035 -0._035

_ 0.0000 -0.0002 O.J_CO0 0.0004 -0.0079 0.0008O.CO00 -0,,0002 0.¢001 0.0015 -0.0094 0.0024
0.0001 -0,,0003 0.0001 0.0026 -0.0105 0.003_
0.0003 -0.0004 0.¢001 0.0099 -0,0155 0.0053
0.0004 -0,,0005 O.CC01 0.0172 -0.0202 0.J0042
C.0006 -0.0006 O.CC01 0.02_5 -0,,02_6 0.0030
0.0008 -0.0007 O.CCO0 0.031b -C.0288 0.0016
0.0010 -0.000_ O.CCO0 0.0390 -0.0327 0.0003
O. O0lU -0.0012 -0.C002 0.072_ -0.0484 -0.0004

! C.0027 -0.-0016 -0.0003 0.1057 -0.0612 -0.01300o0035 -0,0018 -0.C005 0.139C -0.071.8 -0.0589
t 0,0044 -0.0020 -O.COOb 0.1723 -0.080_ -0.02@0

0.0052 -0._J022 -0.C007 0.2057 -0.0871 -0.02J_4

0.00{)I -0.0023 -0.Q008 0.2390 -0.0919 -0.0319O, 0069 -0.0024 -0.0009 0.2723 -0.0950 -0.0347
0.0078 -0.002kL-_0.0009 0.3056 -0.0963 -0.0366
0.0066 -0.0024 -0.0010 0.3390 -0.0958 -0,0378
0.0095 -0.0024 -0.0010 0.3723 -0.093_6 -0.0381
0.0103 -0,0023 -0.0010 0._056 *0.0898 -0.0375
0.0lll -0.0021 -0.0009 0.4390 -0.0843 -0.0359
0,0120 -0.0020 -G.0008 0._723 -0.0772 -0.0332
0.0128 -0.00_.7 -0.G007 0.5_56 -0.0688 -0.0291
0.0137 -0.00 15 -0.CC06 0.5389 -0.0588 -0.023--7
C.0145 -0.0012 -O.CO0_ 0.5723 -0.0473 -0.0169
0.015_ -0.0009 -0.0002 0.6056 -0.0344 -0.00t_(>
0.0159 -0.0006 -0.(;001 0.6271 -0.0253 -0.0024
0.01bl -0,,0006 -O.CCO0 0.63_4 -0.0221 -0.0001
C.0163 -0.0005 0.C001 0.6417 -O.01tJ8 0.0022
0.0165 -0.0004 O.GC01 0.6_90 -0.0164 0.0046
0.0167 -0.0003 0.£001 0.6587 -0.0105 0.0034
0.0168 -0.0002 0.0001 0.6598 -0.0094 0.0024

_ 0.016t_ -0.0002 O.CGO0 0.6609 -0,0079 0,0008
0,0168 -0.0001 -0.0001 O.bb20 -0.0036 -0.0035

_A_IIlS (MbT_5-) = 0,.2_95 I_A_IUS (INCHES) :11.7900
CHORD (METERS) = 0.0168 CHORD (INCHES) = 0.6613
ZCSL (METERS) = 0.0075 ZCSL (INCHES) : 0.2965
XCSL (Mt;I_RS) =-0.0013 vcsL (INCHES) =-0.0497
RL_ (METERS) =0.C00229 RLE (INCHE_) = 0.0090
RTE (ME_g_(S) =0.C00229 RTE (INCHES) : 0.0090
X-_EA(SO.METE_S)=O. GCC019 X-A_.A (S_. _N.} = 0,0299
GAmMa-CHOMP(bEG.)= 18.04 GAM_A-CHCBD(BA_.)= 0.3149
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MANUFACTURINQ COORDINATES
COMPRESSOR 3S2 - ROT/_

20 PERCENT SPAN

i:
ME_EHS _Cli_

ZC YP YS ZC YP _S

-C.CO00 -0.0001 -0._G01 -0.0005 -0.0031 -O.OOJ1
0.0000 0.0000 -0.C002 O.COOb 0.0014 -0.007_
C.CCO0 0.0001 -0.0002 0.0018 0.0030 -0.0092

: 0.0001 0,,C001 -0. C003 O.OOJO 0.0041 -0.0103
0.0003 0.0001 -0.0004 0.0109 O.O05b -0.0150
0.0003 0.0001 -O.CGOb 0,,0187 0.00_ -0.0193
0.0007 0.0001 -O. O00b 0.0205 0.0031 -0.0233
0.0009 0.0000 -O.GGO7 0.034W 0.0010 -0.0_70
0.0011 0.0000 -O.QO0_ 0.0_22 0.0001 -0.0305
0.00_0 -0.0002 -0.0011 0.07_0 -O.OObg -0.0_9
0,0029 -0.0003 -0.0014 0.1138 -0.0137 -0._568
0.003_ -0.0005 -0.0017 0.1_97 -0.0197 -O.OuO1
0.0047 -OoO00b -0.0019 0.1855 -0.02W9 -0.0748
O.O05b -0.0007 -0.0021 0.2213 -0.029] -0.0_11
0.0065 -0.0008 -0.0022 0.2571 -0.0328 -0.0857
0.0074 -0.0009 -0.0023 0.29JC -0.0355 -0.08_7
0.0084 -0.0009 -0.0023 0.328_ -0.037J -0.0900
0.0093 -0.0010 -0.0023 0.3b40 -0.0383 -0.0_97
0.0102 -0.0010 -0.0022 0._00_ -0.0384 -0.0u78
0.0111 -0.00%9 -0.0021 O.W362 -0.037b -0.0_43
C.0120 -0.0009 -0.0020 0.4721 -0.0358 -0.0?92
0.0129 -0.0008 -0.001_ 0.5019 -0.032_ -0.0727
Q.OIJB -0.0007 -O.O01b 0.5_37 -0.02B6 -O.Ob_B
0.01_? -O. O00b -0. G01_ 0.579b -0.0232 -0.0655
0.015b -0.0004 -0.0011 0.615_ -0.0164 -0.00W8
0.0105 -0.0002 -0. C008 0.6512 -0.00_2 -0.0327
0.0171 -0.0001 -O.COOb 0.6743 -0.0021 -0.02@1
0.0173 0.0000 -0.0005 0.6822 0.0001 -0.0211
0.0175 0.0001 -0.C005 O.b�CO 0.0024 -0.0180
0.0177 0.0001 -O.COOq 0.6978 0.0048 -0.0149
0.0180 0.0001 -0.C003 0.7083 0.0041 -0.0103
0.0180 0.0001 -0._002 0.7Q95 0.0030 -0.0092
0.0181 0.0000 -0.0002 0.7107 0.0014 -0.0076
0.0181 -0.0001 -0. C001 0.71l_ _0.0031 -0,0031

_A_IUS (_HS) = 0.2_0 _AD_U5 (INCH_5) =11.1800
CHCRD (HETERS) = 0.0181 CHORD (INCHES) = 0.7113
ZCSL (_E_S) = 0.0085 ZCSL (INCH_5) = 0.3300
¥CSL (_E%ERS) = 0.0012 ¥CSL (INCH_S) = 0.04?4
_L_ (_ST_HS) =0.000229 RLE (INCH_S) = 0.0090
_TE (_E_S) =0.C00229 _TE (INCHES) = 0.0090
X-AREA(SQ.METE{S)=O.CCC019 _-AREA (SZ. IN.) = 0.0289
GAMMA-CHOH_(DEG.)= _I.87 GA_A-CIIC_D(dAE.)= 0.7307
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i MANUFACTURI NG ¢OORDINATES, COMPRESSOR3S2 - ROTOR 1

!,, 60 PI_RCENT-_AN

ZC YP ¥_ _C YP 23

-0.0000 -0.0001 -O.Cg01 _O.CG04 -0.0027 -0.0027
i_ 0.0000 0.0000 -0. CC02 0.000_ C.0017 -0.0072

C.O000 0.0001 -O,,GO02 0.001_ 0.0034 -O.OOU_
0.0001 0.0001 -0. C003 0.00J1 0.0045 -0.0099

0.G003 C,0002 -O,GO0_ 0,0110 0,0060 -0.0139
0.0005 0,,0001 -O. CCO_ 0.01_ 0.0049 -0.0115

: 0.0007 0.0001 -0.0005 0.02o6 C.00J6 -0.0209
0.0009 0.C001 -O,o¢OOb 0.03_5 0.0022 -0.0_0

i 0.0011 0,0000 -0.C007 0.0_23 0.000_ -0,0_70
I 0.00_0 -0.0001 -0,0010 0.07Ul -0.0055 -O.O_gq

C.0029 -0,,0003 -0.0013 0.1139 -0.0116 -O.Oq9o
t O_O03u -0.000_ -0.001b 0.1_98 -0.0170 -0.05Ul0°0047 -0.0005 -0.0017 0.1U56 -0.021b -0.0652

O.O05b -0.0006 -0.0018 0.2214 -0.025b -0,0707

0.0065 -0.0007 -0,0019 0.2572 -O.02Ul -0.07_7
0.0074 -O. O00U -0.G020 0.2_JC -0.0110 -0.0t73
C.008_ -0.000_ -0.0020 0.3288 -0.0325 -0.0785

_ 0.0093 -O, O00u -0.0020 0.J_47 -0.0334 -0.018_
C.0102 -0.0008 -0.0019 0._C05 -0.0333 -0.0707
0.0111 -0.0008 -0.0019 0._363 -C.0325 -0.0737
0.0120 -O.000B -0.001_ 0._721 -O.030B -0.0693
0.0129 -0.0007 -0.001o 0.5079 -0.02B1 -0.0637
C.013_---3.0006 -0.0014 0.5437 -0.0243 -O.Obb9
0.0147 -0.0005 -0.0012 0.5796 -0.0195 -0.0489
0.0156 -0.0003 -0.0010 0.615q -0.0134 -0.0397
0.0165 -0.0002 -0,C007 0,b512 -O,OOb2 -0.0293
0.0171 -0,,0000 -O.COOb 0.6143 -0,,0008 -0.0220
0.0173 0.0000 -0, C005 0,6821 0.0012 -0,0194

t C.0115 0.0001 -O,oCO0_ 0.69C0 0.0032 -0.0167i 0.0177 0,0001 -0, CC04 0,697b 0.0052 -0,01_0
C.01_0 0,0001 -0,CC03 0.70_3 0.00W5 -0,0099

_ O.01uO 0.0001 -0.¢002 0.7095 0.003_ -0.00_8
0.01_1 0.0000 -0.C002 0.710_ O.O01u -0.0072
0.01_1 -0.0001 -O. CC01 0.7118 -Q.0027 -0.0027

_A_ID5 (_RS) = 0.291b RADIUS (I_CH£S) =11.48_0
CHCBC (MBTEBS) = 0.01Ul CHORD (INCH_B) = 0.711W
ZCSL (MEteRS) = 0,008b ZCSi (INCH_S) = 0.3JU3
¥05L (_1_s) = 0.0010 ICSL (INCIIES) = 0.0_10
RLE (_TE_S) =0.CC0229 _Lg (INCHES) = 0,0090
_TE (_E_S) =0.G00229 H_E (INCHE_) = O,OOgO

, X-AH_A(SU._BTER5)=O.CCO011 X-AH_A |_. IN.) = 0.02_7
GA_MA-CHO_£(DEG,) = 44.83 GA_MA-CHC@D(_AL.)= O.18_w

lO?
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_NUFACTURINB COORDINATES
;,OMPRE.%OR3S2 - STATOR I

}

20 PERCENT SPAN

HETE_S -rt_cHSS

ZC _P YS ZC I_P ¥S
t

i,: -OoO000 0o0001 0.0001 -O.gOOJ_ (J.0028 0.0028• 0,0000.0, OOO0 0.(;002 O.OOO8 -_;.0018 0.0074
C.0001 -0.000l 0.Q002 0.002.1 -0.0035 0.0091
0.0001 -0.0001 0.0003 0.00.14 -0.0046 0.0102

_ 0.C003 -0.0002 0.0004 0.0118 -O.OOfol 9,.0153O. O00b -0.0001- O.QOOb 0.0202 -0.0054 0..0198
0.0007 -0.0001 0.6006 0.0286 -O.OOq,9 0.02,9

f; 0.0009 .0.0001 6. C007 0.0J71 -0.0033 0.-0277

' 0.0012 -0.0001 0.6008 0.0455 -0.0021 O. QJ1J
0.00210.00010.0012 0.083, 0.0038 0.04_.59
0.0031 0.00_2 0.0015 0.1..2240.009,0.0579
0.0041 0.0004 0..0017 0.1609 0.01u,90.Ob7,
0.005-1 0.0005 0.0019 0.19914 0.0195 0.0',59
0.00600.00060.0021 0.23790.02350.08,2
0.0070 0.0007 0.0022 0.27630.02670.0,68
0.00,00.00070.002, 0.3148 0.0292 0.0,97
0.00900.000,0.0023 0.35330.03.100.0909
O.0'LO0 0.0008 0.0023 0.391U 0.0322 0.0904
0.01090.00080.0022 0.4302 0.0325 0.0,,3
0.0119 0.,0008 0.0021 0. q,687 0.0320 O.Ou,,6
0o0129 0.0008 0.0020 0.5072 0.0307 0.0'793

I: 0.0139 0., 0007 0.0018 0.5457 0.0284 0.0720

. 0.0148 0.0006 0.0016 0,,5842 O. 024_J 0,,06450.0158 0.0005 0.6014 0.6226 0.0201 0.0551

!j 0.0168 O. O00U_ 0.0011 0.6611 0.0142 0.0443
0.0178 0.0002 O.CO0, 0.699(0 O.OOOB 0.0323
0.01U4 0.0000 0.G006 O. 724u, 0.0013 O. 0238

i 0.018b -0.0000 0.6005 0./329 -0.0007_0.00280.02080.01"/8i 0.0188 -0.0001 0.0005 0.74130.0190 -0.0001 0.6604 0.7497 -0.00_9 0.0147
0.0193 -0.0001 0.6003 0.7609 -0.0046 0o0102

| 0.0194 -0.0001 0.¢002 0,-3622 -0.0035 0.0091

I:: 0.0194 -0.0000 0,6002 0,7635 -0.0018 0.007_
O. 019t_ 0,0001 O.CC01 0.Tb_:_ ......0,0028 0,002_

_AI;ZUS (MK'I_,[tS) = 0,,.2,40 _ACIUS (INCHES) =11.1800
CHORI: (HE'.r]ZRS) = 0.019W CHORD (INCHES) = 0."/643
ZCSL (HF..¢_R3| = 0.C091 ZCSL (INCHES) = 0.3581
YCSL (M_'I_L_S) = 0.0012 XCSL (INCtIES) = 0.0_58
_LE (HETE[_S) =0.CC0229 RLB [INCH'.5} = 0,0090
_T_ IH_'_B_S) =0. C00229 NIF., (INCI-]ES) = 0.0090

!,

I} X-ARI_A(L_Q.I_ETREIS)=O.CCO022 X-AEEA (5_. IN.) = 0.0341}
GAI_HA-CHOE_C(DEG.)= wi.30 GAI_[IA-CHCB_(i_AC.)= 0.7208
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7MANUFAC_URING COORDINATES

_i COM_ESSOR 3S2 - STATOR i

50 PERCENT SPAN

MEL'ERS INCIIE_

',',c YP ¥C_ ZC YP _(5

-(}.0(',00 0.0001 O.CO01 -0.0004 0.0021 0.0021
O.O000 -0,,0000 0.CC02 O.0QO_ -0.0019 0.0014
C.¢()01 -0,,0001 O.CO0_ 0.00,,!I-0.003_ 0.0090
0.0001 -(:.0001 O,,¢(;OJ 0.0034 -0.004(_ 0.0101
C.CO01 -0.0002 0._004 0.0118 -0.00o3 0.015(_
O.O00b -0.0002 O.CCOb 0.0202 -O.00bq 0.020Z
C.O001 -0.0001 O,,CO00 0.020/ -0.0061 0.0243
0.000 _) -0.0001 O.CCO} 0.0311 -0.0042 0.02i12
C.001J -0,,0001 O.l}O0_{ 0.045fi -0.00.]I 0.0J19
0.0021 0..0001 0. C012 0.0H40 0.0021 0.04bi
(].0031 0.0002 0.0015 0. 1224 0.00"13 0.0689
0.0041 0.0003 0.001/ 0.1009 0.0122 0.0089
C. 00')I 0.0004 0,,0020 O. 1994 0.0105 0.0710
0,00b0 0.000b 0.6021 0.23/9 0.0202 0.0_33
C,00IO 0.000b O,0022 0.2763 0.0233 0.08"1 _}
0. 001_0 0.0007 0.0023 0.314_ 0.02'.)1 0.0907
C. O0,JO 0.0001 0.0023 0.3533 0.0275 0.0919
0.0100 0.0007 0.0023 0.J91_ 0.02[t7 0.0913_
C.0109 0.0007 0.0023 0.4302 0.0292 0.0_91
0.0119 0.0001 0.0022 0o4081 0.,0290 O.08b ]
C.0129 0.U007 0.0020 0.5012 0.0280 O. 07 9_t
0.0139 0.0001 0.0C 1'_ 0.5457 0.0200 0.0729
C.0]4t{ 0.000b 0.(_0 lb 0, f_42 0.0229 0.Ob47
0.0168 0.0005 0.C014 0.b220 0.01_15 0.0652
C. 0 It_t_ 0.0003 0.0011 0.0h11 0.0130 0.0444
O.Ollt_ 0.0002 0.0000 0.099b O.OObl 0.0322 J
C.0104 0o0000 O.(_O0o 0.12_44 0.0008 0.023_I
O.01Hb -0.0000 O. CCO!, 0.2328 -C.0011 0.0208
C.OlHtt -0.0001 O.O00_i 0.1413 -O.OOJO 0.011"/
0.0190 -0.0001 0,,CC04 O. 1Llql -O,,OObO 0.0140

I. 0.0193 -0.0001 0.C00J O,'lb0q -0.004b 0.0101
0.0194 -0.000i 0. CC02 0.'1622 -0.003(_ 0,00q0
0.0194 -0.0000 0.6002 O. IbJb -0.0019 0.0014
0.0t_4 0.0001 0.CC01 0. /b41 0.002'1 0.0021

I(A_tLIL; (['IE'IEHL;) = 0.2L}10 BAI_I,LIS (INCITE:;) =11.4H00
CIICRI_ (MI,;'ri,;IIS): 0.0144 CIIORI] {INCIIES) : 0. Io4]
ZCt',L {MI",'I_I('.;) - 0.0091 _,CSL (INCIII_.';) - 0.351b
_051. (MIni'El(t;)- 0.C011 ¥CsL (INCIIES) _- 0.0460
ItLK (ME'IEI_.';)_-0.CG022') HLE (INCIII_S) - 0.00'¢0

I RTI; (METEI(.';) _0. CC022') life (INCIIE.';) : l).O0')O
• X-AREA(.';_.MH'rEHt3)=0.CCG024 X-ANItA (.';_..IN.) = O.O]bH

_;AMMA-CIIORL'II_EG.)= 40.qb I;AMMA-CII_)ND(HAD.)_- O. 114b
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MANUFACTDRIN@ COORDINATES

: COMPRESSOR_-3._2- STATOR i ii!

,: 8G_PERCENTSPAN

" M_T_S IMCH_5

-0.0000 0.0001 O. CC01 -0.0005 0.0029 0.0029
C.O000 -0.0000 0.C002 0.0008 -0.D017 0.0075
0,0001 -0.0001 0.0002 0.0021 -0.0034 0.0092
0.0001 -O_DOOt 0.C003 0.0033 -0.0045 0.0103
0.0003 -0.0002 0.000_ 0.0t1_ -0.0003 0.016_
C.CO05 -O.O00Z 0.Q005 0.0202 -O.OOOO 0.021_
0,0007 -0.0001 0.CC07 O.02UO -0.0052 0.0258
0.0009 -0,0001 0,O00U 0.0370 -0.0042 0.03-01
0,0012 -0.0001 0.0009 0.0WS_ -0.0032 0.0341
0.0021 0.0001 0.0013 0.0839 0.0022 0.0499
0.0031 0=0002 0.001b 0.1224 0.0076 0.0629
0.0041 0.0003 0.0019 0.1_09 0..0128 0.0730
0.0051 0.0004 0.0021 0,1S94 0.0172 0.0B_2
0.C060 0.0009 0.0023 0.2378 0,0211 0.0u89
0.0070 0_000b 0.0024 0.2763 0.0243 0.0938
0.0080 0.0007 0.0025 0.3148 0.0269 0.0968
0.0090 0.0007 0.0025 0.3533 0.0289 0.0980
0.0100 0.0008 0.0025 0.3918 0.0302 0.0973
0.0109 0.0008 O.O02W 0°4302 0.0308 0.0949
0.0119 0.0008 0.0023 0.46_7 0.0307 0.0908
0.O129 0.0008 0.0022 0.5072 0.0297 0.OS_9
0.0139 0..0001 0.0020 0.5457 0.0277 0.0775
0.01_8 0..000b 0.0017 0.5842 0.024b 0.0687
0.0158 0.0005 0.0015 0.0227 0.0199 0.0685
0.0168 0.0004 0.0012 0.0011 0.01_1 0.0qJ09
0.0178 0.0002 0.0009 0.699b 0,00Og 0.0340
0.0184 0.0000 0.0006 0.7245 0.001_ 0.0_49
0.018b -0.0000 0.0005 0.7329 -O.O00b 0.-0217
0,01_8 -0.0001 O.CC05 0.7413 -0.0027 0.0184
0.0190 -0.0001 O.COOW 0.7497 -0.0048 0.0150
0.0193 -0.0001 0.0003 0.7610 -O.O04b 0.0103
0.019_ -0.0001 0.0002 0.7022 -0.0034 0.0092
0.0194 -0.0000 0.0002 0.763b -0.0017 0.0075
0.0194 0.0001 0.CO01 0.7b_8 0.0029 0.0029

_" _A_US (HET_RS) = 0.2995 RADIUS (INCIIES) =11.7900
CHCRD (_EI_S) = 0,0194 CHOR_ (INCHES) = 0.7043
ZCSL (_ERS) = 0.C090 ZCSL (INCtlES) = 0.35ul
_CSL (M¢IERS) = 0.0012 ¥CSL (iNCHES) = O.04UO
RLE (M_T_RS) =0.¢_0_29 RL_ (INCHES) - O. OOgO
R rE (_E_ERS) =0.000229 H_E (INCHES) = 0,0090

' X-AREA(S_.METERS)=O,CCOO2b X-AREA (S';. IN.) = 0.0392
GA_MA-CMO_D(DEG.)= 41.0b GA_A-CI]CBD(RAD.)- 0.1101

II!

::

00000002 TSB03



L MANUFACTURINGCOORDINATES
COMPRESSOR3S2._ROTOR2

_? 20 PERCENTSPAN

M_TESS _NCH_S

ZC YP _S ZC YP _5

i: -0.0000 -0.0001 -O.OO01 -0.0004 -0.0028 -0.0028
0.0000 0.0001 -0.C002 0.0009 0.0020 -0.0075
0.0001 0.0001 -0.0002 0.0023 0.0037 -0.0092
0.0001 0.0001 -0. C003 0.0037 0.0048 -0.0103

0.C003 0.0002 -0.C004 0.0127 O,OObl -0.0|59• O.O00b 0,0001 -0.C005 0.0218 O.OOb4 -0.0205
0.C008 0.0001 -O.GOOb 0.0308 0.0043 -0.0248
0.0010 0.0001 -0.0007 0.0399 0.0030 -0.02B8
0.0012 0,0000 -O.COOU 0.048g 0.0017 -0.0326
0.0023 -0.0001 -0.0012 0.0903 -0.0047 -0.0480
0.0033 -0.0003 -0.0015 0.1317 -0.0110 -0.0b07
0.0044 -0.0004 -0.C018 0.1731 -0.0168 -0.0712
0.0054 -O,O00b -0.0020 0.2145 -0.0217 -0.0198
O. OObb -0.0007 -0.0022 0.2558 -0.0269 -0.0864
C.0075 -0.0007 -0.0023 0.2972 -0.0294 -0.0913
O. O08b -0.0008 -0.0024 0.338h -0.0321 -0.09_4
0.0091 -0.0009 -0.0024 0.3800 -0.0340 -0.0957
0.010_ -0.0009 -0.0024 0,4213 -0,0351 -0,0952
0,011_ -0,0009 -0.002_ 0.4027 -0.0355 -0°0930
0.0128 -0.0009 -0.C023 0.5041 -0.0349 -0,0_91
0.0139 -0.0009 -0.0021 0,5455 -0.0335 -0.0835
0.0149 -0.0008 -0.0019 0,58o9 -0.0310 -0.0704
0.0100 -0.0007 -0.001/ 0.6282 -0.0272 -0.0078
0,0170 -OoO00b -0.G015 0.609_ -0.0221 -0.0679
C.0181 -0,0004 -0.0012 0./110 -0.0157 -0,0465
0.0191 -0.0002 -0.0009 0.7524 -0.0078 -0.0337
0,0198 -0,0000 -O.000b 0,7791 -0,0019 -0,0247
0,0200 0.0000 -0. C005 0.7_81 0.0002 -0.0215
0.0202 0.0001 -0.0005 0.7972 0.0024 -0.0183
0.0205 0_0001 -0.0004 0.8062 0.0047 -0.0150
0.0208 0.0001 -0.0003 0.8183 0.0048 -0,0103
0.020_ 0.0001 -0.0002 0.8197 0.0037 -0.0092
0.0209 0.0001 -O.UO02 0.8211 0.0020 -0.00#5
0.0209 -0,0001 -0.C001 0.8224 -0.002s -0.0028

RAC_US (H_ERS) = 0.2U40 RADIUS (INCHES) =11.1800
CIIC_D (HETE_S) = 0.C209 CHORD (INCHES) = 0,8220
ZCSL (_E_E_S) = 0.009_ ZCSi (INCIIES) = 0.3852
¥CSL (MEI_RS) = 0.0012 YCSL (INCHES) = 0.0487
RLE (MSTERS) =0.CC0229 RiB (INCHES) = 0.0090
HTE (_E_E_S) =0.C00229 _E (_NCHES) = 0.0090

[ X-AREA(SQ.METERS)=O.CCC025 _-ABEA (5Q. IN.) = 0.0382
GA_MA-CHORt(DE(;.)= 43.62 GA_MA-CHG_t(_A_.)= 0.'/b14

I
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MANUPACTURING COORDINATES
COMPRESSOR3S2 - ROTOR 2

50 PERCENTSPAN

Mg.TER5 INCHE_

; ZC YP ¥_ ZC YP ¥_
V

-C.OCO0 -O.COOl -O.GO01 -0.0003 -0.0023 -0.0023t
r: O. 0000 0.0001 -0. C002 0.0011 0.0025- -0, 0010

0.0001 0.0001 -0.0002 0.0025 0.0042 -0.00_7
0.0001 0,0001 -0. C002 0.0038 0.005J -0.0098

,: 0.C003 0.0002 -0.C004 0.0129 O.O06b -0.-0143
_ 0.000o 0,,0002 -0.0005 0,021g 0,0000 -0.0180

C.C008 0,,_0001-O.000b 0.0310 0.00"50 -0.0215
O.O01G J0.0001 -O.CCOb 0.04C0 0.0040 -0.02_7
0.0012 0=0001 -O.CO07 0.0491 0.0029 -0.027B
0.0023 -0.0001 -0.0010 0.-0904 -0.002@ -0.-0403
G.0033 -0.0002 -0.0013 0.1318 -0.0076 -0.0506
0.0044 -0.0003 -0.0015 0.1732 -0.0123 -0.0_92 ,I
C.0054 -0.0004 -0.0011 0.2145 -0.0163 -O.OOb3 ]
O. OObb -0.0005 -0.00 18 0.2559 -0.D198 -0.0118
O.C07b -0,000b -0,0019 0.29"/2 -0.0227 -0,0i58
0.0080 -O. O00b -0,0020 0.33_b -0,,024_ -0,0783
0.0097 -0.0007 -0.0020 0.3800 -0.0264 -0.0195
O. 0107 -0.0007 -0.0020 0.4213 -0.0273-=-0.0791
0,0118 -0.0007 -0.0020 0.462/ -0.0275 -0.0773
0.0128 -0.0007 -0.0019 0.5041 -0.0271 -0.0/41
0.0139 -0,0007 -0o001_ 0.5454 -0,0259 -0.0095
0.0149 -O.O00b -0.001b O. SBb_ -0.0237 -0,0o37
0.0160 -O.DO05 -0,0014 0.6282 -0.0200 -0. 0567
0.0170 -0,0004 -0.0012 O.bb95 -0,0164 -0,0486
0.0181 -0.0003 -0,0010 0.7109 -0,0112 -0.0393
0.0191 -0.0001 -0.CC07 0.7523 -0.0048 -O.O_B9
0.0198 0.0000 -0.C005 0.7790 O.CO00 -0,0217
0,0200 0,,0000 -0,,CC05 0.7_0 0.001_ -0.0191
0.0202 0.0001 -0.D004 0.7911 O.O03b -O, nlb5
0.0205 0,0001 -0.C004 0.8061 O,Cn_4 -0.0138

i 0,0208 0.0001 -0.0002 0.81d2 0.0053 -0.0098" 0.0208 0.0001 -0,C002 0.819_ 0,0042 -0.0087
I 0°0209 0.0001 -0,0002 0.8209 0.0025 -0.0071

0.0209 -0,,0001 -O. CC01 0.82ZJ -O.U02J -0,,0023

HAI_IUS (M_gE_S) = 0.291b RADIUS (INCIIES)=11.4800
CIICHC (IIgT_.RS) = O.C2Cg CHORD (INCIIES) = 0.t_220
ZCSL (N_IEHS) = 0.0099 ZCSL (tNCttES) = 0.3819
_CSL (MgIEHS) = 0.0010 ¥05L (INCHES) = 0.0394
_LE (MgTE_5) =0.CC0229 RL_ (INCIIES) = 0.0090
_TE (HECEt_5) =0.C0022'_ HTE (INCHhS) = 0.00_0
X-AREA(S_.METER5)=O. CCC022 X-AR_A (SC. IN.) = 0.0334
GA_.MA-CIIOHI;(Dt_G.)=4b.91 GAI_tIA-CIICI_D(HAD.)=0.8013
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MANUFACTURING COORDINATES
COMPRESSOR 3S2 - ROTOR 2

_i BO P_RCENTSPAN

I METERS INCHES

-O.CCCO -0.0001 -0,C001 -0.0003 -0.0022 -0.0022
0.0000 0.0001 -0,CC02 0.0011 0.0026 -0,0070
O.G00t 0.0001 -0.0002 0.0025 0.0043 -0.0087
0.0001 0.000%-=0.C002 0.003_ 0.0054 -0.0098
O,CQ03 0,0002 -0,0003 0,0129 0,0065 -0,01.37
0.0006 0.0001 -0oC004 0_0219 0.0056 -0.0171
0.0008 0.0001 -0.0005 0.0310 0.0045 -0.0202
0.0010 0.0001 -0.OC0b 0.04C0 0.0033 -0.0231
0.0012 0.0001 -0.0007 0.0491 0.0020 -0.0259
0.0023 -0.0001 -0.0009 0.0904 -0.0037 -0.037_
0.0033 -0.0002 -0.0012 0.1318 -0.0092 -0.0469
0.0044 -0.0004 -0.0014 0.1732 -0.0141 -0.0649
0.0054 -0.0005 -0.0016 0.2145 -C.0182 -0.0615
0.0005 -0.000O -0.0017 0.2569 -0.0218 -0.0bbb
0,0076 -0,0006 -0,0018 0,2972 -0,0247 -0.0704
0.0080 -0,0007 -0,0019 0.3_86 -0,0208 -0,0729
0.0097 -0,0007 -0,0019 0.3800 -0,0282 -0,0140
0.0107 -0,0007 -0,0019 0,4213 -0,0290 -0,0738
0.0118 -0,0007 -0.0018 0.4627 -0,0290 -0,0722
0.0128 -0,0007 -0,0018 0.5041 -0.0283 -0.0694
0,0139---0,0007 -0.0017 0,5454 -0,0269 -0,0652
0.0149 -0.0006 -0.0015 0.5808 -0.0245 -0.0599
0.0100 -0.0005 -0.0014 ........ 0.6281 -0.0211 -0.0536
0.0170 -0.0004 -0,0012 0.0695 -0.0167 -0.0460
0.0181 -0.0003 -0,0009 0,7109 -0.0113 -0,0374
0,0191 -0,0001 -0,C007 0,7522 -O.O04H -0,0_77
0,0198 0,0000 -0,C005 0.778S 0,0001 -0.0209
0.0200 0.0000 -0.C005 0.78_0 0.0018 -0.0185
0°0202 0.0001 -0.0004 0.1970 0.0036 -0.0160
0.0205 0.0001 -0.0003 0.8061 0.0055 -0,0136
0.0208 0.0001 -0.C002 0.8182 0.0054 -0,0098
0.020_ 0.0001 -0.C002 0.8195 0.0043 -0.0087
0.0209 0.0001 -0.0002 0.8209 0.0026 -0.0070
0.0209 -0.0001 -O.CC01 0.8223 -0.0022 -0.0022

_ADIUS (HE_E_S) = 0.2995 RADIUS (INCHES) =11.79C0
CHOR_ (M_TERS) = 0.0209 CHORD (INCHES) = 0.8220
ZCSL (ME_EHS) = 0.0099 ZCSL (INCHES) = 0.3907
YCSL (HE'IERS) = 0.C010 YCSL (INCHES) : 0.0376
_LE (MEmbERS) =0.C00229 RLE (INCHES) = 0.0090
RT_ (ME_ERS) =0.000229 R_£ (INCHES) = 0.0090
X-AREA(SU,METERS)=O. CCC019 X-AREA (.5_. IN.) = 0,0296
GAMMA-CHORE(DEC.).= 4_.48 GAMMA-CHCED(EAD.) = 0.8962

I"
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k MANUFACTURI_RCOORDINATES
COHPR£ESOR3S2 - STATOR2

_ 20 PERCENTSPAN

METERS IHCg_S
: Z_ ¥P ¥S ZC XP.-- .... XS

!_ -0,0000 0.0001 0,0001 -0,0005 0_0030 0.0030
O.0CUO -0.0001 0oC002 0+0010 -0.0020 0.0079
0.0001 -0.0001 0. C002 0.0025 -0.0037 0°0095
0.C001 -0,0001 0. C003 0.0039 -O,OOQ8 0.0107
0.0003 -0.0001 0.¢004 0.013l -0,0056 0.0169 -I
C.O00b -0.0001 0.0005 0.02J4 -0,,0047 0.022_--
0._008 -0.0001 0.C007 0.0332 -0.0035 0.0276-
0.0011 -0.0001 0.g008 0°0430 -0.0020 0.032_
0o0013 -0_0000 0.0009 0.0527 -0.0004 0.0367
0.0025 0.0002 0.0014 0.0973 0.0070- 0.05_8
0.0036 0.0004 0o0018 0.1_19 0.0143 0°0696
C°0047 0.0005 0.0021 0.1865 0.0209 0.081_
0.9059 0,0007 0°0023 0.2311 0.0260 0.0918
0.0070 0.0008 0.0025 0,2757 0o0316 0.0996
0°008_ 0.0009 0.0027 0°3203 0.0356 0.1052
0.0093 0.0010 0.0028 0.3_49 0.0387 0.1088
0.0104 0°0010 0.0028 0,409_ 0.0409 0._103
0_0115 0.0011 0.0028 0°45_1 0.0_23 0._097
0.0127 0_011 0.C027 0._987 0.0_27 0.1071
0.0138 0,0011 O°O02b 0.5433 0.0421 0.1026
0.0149 0o0010 0.002_ 0.5879 0.0405 0.09_,1
0.0161 0.0010 0°0022 0,6325 0.0376 0.0878
0.0172 0°0008 0.0020 0.6771 0.0331. 0.0778
0.0183 0.0007 0.0017 0.7217 0.0272 0°0662
0,019b 0°0005 0.0013 0.7603 0.0198 0o0_29
0°0200 0.0003 0.0010 0=8109 0.0106 0.0380
0.0213 0°0001 0°0007 0.8397 0.003l---0.027_
0.0216 0.0000 O.gOOb 0.8494 0.0012 0°0237
0.0218 -0.0000 O°CC05 0=8592 -0.0013 0°0200
0.0221 -0.0001 0.000_ 0.8690 -0.00_0 0.0161
0.022_ -0.0001 0.C003 0.8820 -0.0048 0.0107
C.022_ -0,0001 0.C002 0,8_34 -0.0037 0,0096
0.0225 -0,0001 0. C002 0°8849 -0,0020 0.0079
0°0225 0o0001 0.C001 0.8864 C.OOJO 0.0030

_ RADIUS (METERS) = 0.2840 RADIUS (ENCHES) =11.1800
CItCRD (ME_EBS) = 0°022b ChORe (INCHES) = 0,8859

' ZCSL (METERS) = O.0iOb ZCSL (INCHES) = 0._i3b
¥CSL (MEZE_S) = 0,0015 XCSL (INCHES) = 0.0572
RLE (METERS) =0oC00229 RLE (INCHES) = 0.0090
RTE (METERS) =0,C00229 _TE (INCITES) = 0.0090
X-AREA(S_°METERS)=O. CCC029 X-AREA (5_. IN.) = 0°0457
GARMA-CHOR_(DEG.)= 42°99 GAMMA-CHCR_(_AD.)= 0,750_
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MANUFACTURINGCOORDINATES
L COMPRESSOR352 - 5TATOR2

h_ BOPERCENTSPAN

Ii HETER_ INCIL_
|

ZC ¥P _ ZC YP Y_

-0.0000 0.0001 0.0001 -0.0C04 0.0027 0_0027
0.0000 -0,0001 0.CC02 0,0011 -0,0023 O. O07b
0.C001 -0.0001 0.C002 0.0026 -0.0040 0.0094
0,0001 -0,0001 0,C003 O,OOqO -0,0051 0,0105
0.0004 -0.0002 O.COOL 0.0-138 -0.0064 0.0108
0.0000 -0.0002 O,CCOb 0_0235 -0.0060 0,0222
0,C008 -0,0001 0,C007 0,0333 -0,0053 0,0271
0,0011 -0,0001 0,C008 0,043C -0,0043 0,0310
0,0013 -0,0001 0,C009 0,0528 -0,0032 0,0359
0,0025 0,0001 0,0011 0,0974 0,0024 0,0531
0,0036 0,0002 0,0017 0,1420 0,0081 O.ObT_
0,0047 0,0003 0.0020 0,186b 0,0135 0,0786
0.0059 0.0005 0.0022 0.2311 0.0182 0.0881
0,0070 O,O00b 0,002_ 0,2757 0,0223 0,0953
C,0081 0,0007 O,O02b 0.3203 0,0257 0,1006
0,0093 0,0007 0,0020 0,3049 0,0285 0,1038
C,0104 0,0008 0,0027 0,4095 0,0305 0,1051
0,0115 0,0008 0,0027 0,4541 0°.0320 0,1044
0,0127 0,0008 0,0026 0,4987 0.0327 0_101_
0.0138 0,0008 0,0025 0,5433 0.0326 0,0972
0,01_9 0,0008 0,0023 0,5879 0,0316 0,0909
0,0161 0.0008 0,0021 0,6324 0,0290 0,0828
C,0172 0.0007 0,0019 0,6770 0,0262 0,07J3
0,0183 0,0005 0,0010 0.7210 0,0215 0,0023
0,0195 0,0004 0,0013 0,7662 0,0154 0,0491
O,020b 0,0002 0, C009 0.8108 0,0078 0,0358
0.0213 0,0001 0,C007 0,8396 0,0020 0.0260
0,021b -0,0000 0,0006 0.8494 -0,0001 0.0225
C.0218 -0,0001 0.C005 0,8591 -0,0023 0.0190
0,0221 -0,0001 0,C004 0,8689 -0,0040 0,0155
0,0224 -0,0001 0,0003 0,8819 -0,0051 0,0104
0,0224 -0,0001 0,¢002 0,8834 -0,00_0 0,0094
0,0225 -0.0001 0,C002 0,8848 -0,0023 0,0076
0,0225 0,0001 0,¢001 0,8803 0,0027 0,0027

_ADIUS (METERS) = 0.2910 RADIUS (iNCHES) =11.48C0
CHCRC (METERS) = 0.0225 CHORD (INCHES) = 0.8859
ZCSL (M_TERS) = 0.01,05 ZCSL (INCHES) = 0.4121
YCSL (METEES) = 0.0013 YCSL (INCHES) = O.051b
_LE (HE_E_S) =0.C00229 HL_ (INCHhS) : 0.0090
RTE (METERS) =0. CC0229 R_E (INCIIES) : 0.0090

t X-AREA(5_.MET_RS)=O.CCOOJ1 X-AREA (5_. IN..) = 0.048b
" GAMMA-CHO_(D_G=)= 41.49 GAMMA-CIIORD(RAD.)= 0,7241
I"
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MANUPACTURINB COORDINATES
COMPRESSOR 3S2 - STATOR 2

_i 80 P_RCENT SPAN

MBTEBS INCHES

' ZC YP _S ZC YP YS

-0,0000 0.0001 O.CC01 -0.0005 0.0029 0.0029
O.CCO0 -0.0001 0.C002 0.0010 -0.0021 0.0078
0.0001 -0.0001 0.CC02 0.0025 -0.003_ 0.0096
C.0001 -0.0001 0.C003 0.0040 -0.0049 0.0111
0.0003 -0.0002 O.CC05 0.0137 -0.0008 0.018b
C.C000 -0.0002 O,COOb 0,0235 -0,0065 0.0241
O,O00u -0.0001 0.CC07 0.0332 -0.0055 0,0z94
C.0011 -0.0001 0.0009 O.04JC -O.O0_S 0.0140
0.0013 -0.0001 0.0010 0.0527 -0.0034 0.0391
0.0025 0.0001 0.0015 0.0973 0.002/ 0.0575
0.0030 0.0002 0.0018 0.1_19 0.0089 0.0726
0.0047 0.0004 0.0022 0.1865 0.0147 0.0850
0.0059 0.0005 0.0024 0.2311 0.0198 0.0951
0.0070 O.O00b 0.0020 0.2757 0.024.3 0.1029
0.0081 0.0007 0.0028 0.3203 0.0279 0.1085
0,0093 O,O00u 0.0028 0.3649 0.0309 0.1120
0.0104 0.0008 0.0029 0.4095 0.0332 0.1133
Q.0%15 0.0009 0.0029 0.4541 0.034_ 0.1L25
0.0127 0.0009 0.0028 0.4987 0.0356 0.109b
0.0138 0.0009 0.0027 0.5433 0.0355 0.1047
0.0149 0.0009 0.0025 0.5879 0.03_6 0.0978
G_Olbl 0,,0008 0.0023 0.6325 0.0324 0.0891
0.0172 0.0007 0.0020 0.6771 0.0288 0.0788
0.01_3 0.0006 0.0017 0.7217 0.0238 0.0609
0.0195 0.0004 0.0014 0.7063 0.0172 0.0533
0.0206 0.0002 0.0010 0.d109 0.0090 0.0J81
0.0213 0o0001 0.0007 0.8397 0.0028 0.0275
0.0210 0.0000 O.CO00 0.8494 0.0005 0.0237
0.0218 -0,,0000 0.C005 0.6592 -0.0018 0.0199
0.0221 -0.000% 0.0004 0.8689 -0.0042 0.0160
0.0224 -0.0001 0.CC03 0.8819 -0.0049 O.010fi
0.0224 -0.0001 0.0002 0.8u34 -0.0038 0.-0096
0.0225 -0.0001 0.CC02 0.8849 -0.0021 0.0078
0.0225 0,,0001 0.C001 0.8864 0.0029 0.0029

RADIUS (_ET_S) = 0.2995 RADIDS (INCh_S) =11.7900
CHCRD (B_ER5) = 0.0225 CHORE (INCHES) = 0,8859
ZCSL (METERS) = 0.CI04 ZCSL (INCHES) = 0.4100
MCSL (M_%ERS) = 0. C014 ¥CSL (INCHES) = 0.0567
RLE (M_RS) =0.C00229 RIE (INCHES) = 0.0090
8TE (METE_S) =0oCC0229 R_E (INCHES) = 0.0090
X-AREA(S_.METERS)=O,CCC034 X-AREA (S_. IN.) = 0.0520
GAMMA-CHOR_(DSG.)= 41.93 GAMMA-CHO_D(_AD.)= 0.7318

I"
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MANUFACTURINGCOORDINATES
COMPRESSOR3S2 - ROTOR 3

20 PERCENTSPAN

_c YP _S Z¢ YP X_

-0.0000 -0.0001 -O.CG01 -O.COOJ -0.0025 -0.00_5
0.0000 0.o001 -0.CC02 0.0012 0.0026 -0.007_
0.0001 0.0001 -0. CC02 0.0028 C.O0_ .OOgJ
C.0001 0.0001 -O. COOJ 0.0044 0.005_ -0.0104

0.0004 0.0002 -0.8004 0.014U 0.00bb -0.010_
O.GO0o C.0002 -0.C005 0.0252 0.00ol -0.0Z1_
0_0009 0.0001 -0.¢¢07 O,03bb 0.0052 -0.0262
C.0012 0.0001 -0.0008 0.0461 0.0042 -O.OJOb
0.0014 0.000L-0.C009 0.050_ 0.00J0 -0.03_7
O.O0_b -0.0001 -0._013 0.1041 -0.0027 -0.0912
0.0039 -0o0002 -0oG01o 0.t51/ -C.0083 -.O._b4U
C.OObl -0.0004 -0.0019 0.199_ -0.013_ -0.0760
0.00o3 -C.0005 -0oC022 0.247C -0.018b -0,0052
C.0075 -O.O00b -0.0023 0.2gWb -0.0221 -0°0922
0.008/ -0.0007 -0oG025 0.3422 -0.02_1 -0.0974
0,0099 -0.0001 -0.0026 0,,38_9 -0.0288 -0.1006
0.0111 -O. O00U -0.002o 0.4375 -0.030b -0.1019
0.0123 -0.0008 -0.002b 0.4851 -0.0321 -0.1012
0.0135 -0.000_ -0._025 0.b327 -0.032/ -0.0988

L 0.0147 -0.0008 -0.0024 0.5804 -0.0325 -0.0944
0.01b0 -Q._O0_ -0.0022 0.02_0 -0.031_ -0.0883
C.0172 -0.0001 -0.0020 0.6756 -0.0293 -0.0_05
0.0184 -0.0007 -O.O01b 0,7232 -0.0259 -0.0713
0.619b -O.O00b -0.0015 0.7700 -0o0211 -0.060_
0.020_ -0.0004 -0.6012 0.8185 -0.0151 -0.0484

: 0.0220 -0.0002 -0._009 0.8061 -G.0075 -O. OJ_9t

l 0.0228 -0.0000 -O.CCOb 0.89bS -G.oqIB -0.0254 4 _

0.0230 0°0000 -O.C00b 0.9073 0°¢J03 -0.0221
0.0233 0.0001 -O,,CC05 0.9177 0_0024 -0.01_7

t_ G.0236 0=0001 -0.000_ 0.92_i 0.00_6 -0.0152
,: 0.0239 0.000i -0.0003 0°9_2C 0.0065 -0.0104
'_ 0_n2_0 0.0001 -0.C002 0.943O 0.004_ -0.0093

P 0.0240 0,,0001-O.GC02 0.9452 O.O02b -0.007b
C.0240 -0.0001 -0. C001 0.9_7 -0.0025 -0.0025

! RA£1US [METERS) = 0.2840 RADIUS [INCkI_S)=11.1800
) ClIC_D (_I_S) = 0.0240 CHOBC (INCII_S) = 0.9_04

ZC_L (MEIE_S) = 0.0112 ZCSL (INCH_) = 0.4413
_' _CSL (_EHS) = 0.C013 _CSL (INCHES) = 0.0502

_LE (RE_ERS) =0.CC0229 RLE (INCH_5) = o.oogo
_E (_RS) =0.CC0229 _ (INCH_S) : 0.0090

' X-AREA(S_.M_TEBS)=O.GGG032 X-AHEA (S_. IN.) = 0.0497
GAMMA-CHO_C(DEG.)= 47.20 GAMMA-CHORD(RAD.)= 0.8252

)
)
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MANUFACTURINGCOORDINATES
COMPRESSOR-3S2ROTOR3

50 PERCENTSPAN...........

Mg'_gR_ INCHES

!

I: -0,0000 -O.OOO0 -0.C¢00 -0.000_ -0.00_9 -0.0019
0,0000 0.0001 -0.C002 0.0014 0.0032 -0,0070
0.C001 0.0001 -0.C002 O.OOJO O.QO_g -0.00_
0.0001 0.0002 -0. C00_ 0.0045 0.0000 -O. OOg_

,: 0.C004 0.000_ -O.GOO4 0.01_9 O.OObg -0.01_2
_ O.OOOb 0,0002 -0.CC05 0.025_ O.0Obb -0.0183

C.C009 0.0002 -O.O00b 0.039U Oo_Obl -0.0220
0,0012 0.0001 -O.CCO0 0.4402 0,0054 -0,0253
0.0014 0.0001 -U.CO07 0.0566 0.0045 -0.0285

t O.O02b 0.0000 -Q.O0_ 0.10_2 0,000_ -0,0_16
C.0039 -0.0001 -0.0013 0.1518 -0.00_ -0.0522

r 0.0051 -0.0002 -O.O01b 0.199_ -0.007_ -0.0011
0.00_3 -0.0003 -0.0017 0.2_70 -0.0113 -O. ObS_J

0.0075 -0.000_ -0.0019 0.29_7 -0.01_ -0.07_0
0.0087 -0.0004 -0.0020 0.3423 -0.0169 -0.0780
0.0099 -0.0005 -0.0020 N.38_9 -0.0190 -O.0uOb
0.0111 -0.0005 -0.U021 O.qJ75 -0.0205 -0.081_
0.0123 -O. OOOb -0.0021 0.W_51 -0.0210 -O. OUld
0.0135 -0.0006 -0.0020 0.5327 -0.0221 -0.0791
0.0147 -O. O00b -0.0019 0.5803 -0.0220 -0.075b
0.0159 -0.0005 -0.001b 0.b279 -0.0212 -0.0707
0.0172 -0.0005 -OoC01b 0.b755 -0.0197 -O.Ob4b
C.018_ -0.0004 -0.0015 0.7232 -0.0171 -0.0574
0.019b -0.0003 -0.0012 0.77_U -0.013b -0.0_90
0.020_ -0.0002 -0.0010 0.81_4 -0.0091 -0.0395
0.0220 -0.0001 -0. CC07 0.8600 -0.0035 -0.0289
Co0228 0.0000 -0.0005 0.8907 0.0008 -0.021_
0.0230 0o0001 -O.CC05 0.9071 0.0023 -0.0190
C.0233 0.0001 -O.CO0_ 0.917_ 0.0039 -0.016W
0.023b 0.0001 -0.CC03 0.928C O.O05b -0.0137

i 0.0239 0.0002 -0.C002 0.9419 O.OObO -0.00980.02_0 0=0001 -0. C002 0.9434 O.OOU9 -O.OOB8
0.0240 0.0001 -0.¢002 0.9_50 n. OOJ2 -0.0070
0.0240 -0.0C00 -O._CCO O.g_ O. _-, ,.01_ -0,0019

HA;IUS (_[_S) : 0.2916 _A;IUS (iN,HE3) =11.4_C0
C[|ORC (METERS) = 0.02_0 CHORD _INCHES) = 0.946_
ZCSL (HE_E_S) = 0.0113 _CSL (INCHES) = 0.4_47
¥CSL (HE_E_S) = 0.C010 ¥CSt (INCHES) = 0.0383
_L_ (HECERS) =0.CC0229 RLE (INCHES) = 0,0090
RTE (H_E_5) =0.C00229 RIE (INCH_S) = O.COgO
X-AREA(SU.H_TERS}=U°CCCO2H X-AREA (S_. INs) = 0.0_33
GA_HA-CHOHE(bEG.)= _.00 GA_H&-CHC_(_AD.)= 0.8552
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MANUFACTURIN_ COORDINATES
COMPRESSOR352 - STATOR 3

_- 20 PERCEN%SPAN

zc _v _s zc up _
-o.oooo o.oool o.ocol -o.ooos o.oo=_ 0.00=9
o,o0oo-o.O0Ol o,cco2 o.co1_-.o,oo2_ o,oo=1
c,OOOl-o,oool o,cooJ o,oo2e -o,oo_1 0,0099
o.OOOl-o.OOOlo.coo_ o.oo4_-o.oo_1 o,o_1_
0, C004 -0_0002 0.C005 0,0154 -0.0061 0,01_7

0,,0007 -0.0001 O. CCO_ 0.0203 -0.0052 0.02460.0009 -0.0001 0._00_ 0.037J -0.0038 0.0303
0.0012 -0.0001 0.¢¢09 0.0402 -C.0022 O.OJbb
0.C015 -0.0000 0.0010 0.0592 -0.0006 0.0406
0.0028 0.0002 0.001_ 0,1091 0o0074 0.0006
0.¢0_0 0.0004 0.0020 0.1592 0.0153 0.0170
0.0053 0.000_ 0.0023 0.2091 0.0225 0.0906
0.006b 0.0007 0.0026 0.2591 0.02_7 0,101'1
0.0079 0.0009 C.0028 0,3091 0,0341 _,1103
0.0091 0,0010 0,0030 0,3591 0.0385 0.1106
0.0104 0.0011 0.0031 0.4091 0,0419 0,1205
0.0117 0.0011 0.0031 0.4591 0.0444 0.1221
0.0129 0.0012 0.0031 0.5091 0.0459 0,1210
0.0142 0.0012 0,,0030 0,5591 0.0465 0.118_
0.0155 0,0012 0,0029 0.5091 O.04bO 0.1134
0.0167 O.O01t 0.0027 0,b591 0.0443 0.1060
0,0180 0,0010 0.0025 0.7091 0.0413 0.0907
0.0193 0.0009 0.0022 0.759i 0,0366 0,0850
0.0205 0.0008 0.0018 0.8091 0,0303 0.0/20
0.0218 0.0006 0.0015 0,8590 0,0222 0.0578
0.0231 0,0003 0.0010 0.9090 0.0123 0.0411
0.0239 0.0001 0.0007 0.9413 0.0049 0,0295
0o0242 0.0001 0.CC06 0.9523 0.0022 0,0254

! C.0245 -0.0000 0.C005 0.9632 -0,0000 0.0211
0,02_7 -0.0001 0.CC04 0.9741 -0,0035 0.0108
0,0251 -0,0001 0,0003 0.9887 -0,0051 0,0110

I 0,0252 -0,0001 0,¢003 0,9904 -0,0041 0.0099• C.0252 -0.0001 O,CO02 0.9920 -0.0023 0,0081
0.0252 0.0001 O.CC01 0,9937 0.0029 0.0029

RAC_U5 (_ERS) = 0._40 BA_iU_ (INCHES) =11.,1800
CHCRD (_TERS) = 0,0252 CHORD (INCHBS) = 0,9932 *
ZCSL (H_NS) = 0.011 / ZCSL (INCHE_) = 0.4610
YC_L (_ETE_S) = 0.001_ _CSL (INCilES) = 0,0632
RL_ (H_TE_S) =0,000229 RLE (INCHES) = 0.0090
_TE (H_5) =0.0C0229 _E (INCHES) = 0.0090
X-AREA(SQ.METER3)=O. CCC037 X-AREA (5_. IN,) = 0,0568
GA_HA=CHOV_(DEG.)= 42._b GA_HA-CHC_(RA_.)= 0.7376
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MANUFACTURING COORDI_'ATES°OMPRESSOR3S2 - STATOR-3.......

:,_ 50 PERCENT_AN

bF

t; -0.C000 0.0001 0.C_01 _'0.0004 0.002_ 0.002_0.0000 -0.0001 O.CG02 0.0013 -0.0026 0.00]9
C.0001 -0,0001 0.U002 O.O0_g -O.O0_J 0.0096
0.0001 -0.0001 O.COOJ 0,0046 -0,0064 0,Q110
0.0004 -0.0002 0,0005 0.0155 -C,0069 0.0186
0.0007 -0.0002 O.CCOo 0.0204 -0.00o6 0.02_5
0.0009 -0.0001 0.0008 0.03/4 -0.0057 0.0299
0.0012 -0.0001 0.0C09 0.0_3 -0.0047 O. OJbO
0.0015 -0.0001 0.0010 0.0593 -0.003_ 0.0398
O.O02U 0.0001 0,0015 0.1092 0.0024 0.0690
0.00_0 0.0002 0.0019 0.1.592 C.0087 O.Ol_e
0.0063 0.0004 0.0022 0.2092 0.01_5 0.0_7_
0.0066 0.0005 0.G025 0.2592 0.0197 0.0980
0,0079 O. O00b 0.0027 0.3092 0.02q2 0.1060
0.0091 0.0007 0.0028 0.3592 0.0279 0.111_
0.010_ O. O00U 0.0029 0._092 0.0310 0.1155
C.0117 0.0008 0.0030 0._592 0.0333 0.1169
0._129 0,0009 0.0029 0.5092 0.0349 0.1100
0.01_2 0.0009 0.0029 0.5591 0.0358 0.1130
0,0155 0.000_ 0.0027 0.6091 C.03bB 0.1079
C.0167 0.0009 0.0026 0.6591 0.0349 0.1007
0.01_0 0.0008 0.0023 0.7091 0.0327 0._917
0.0193 0.0007 0.0021 0.7591 0.0292 0.0_10
0.020_ 0o000_ 0.0017 0.8091 0.02_1 0.06_b

il 0.0218 0.0004 0.0014 0.8591 0.01?5 0.0_45• 0.0231 0,,0002 0=0010 0.9091 0.0093 0.0389
0.0239 0.0001 O.CG07 0.9413 O.OOJO 0.0260
0.02_'2 0.0000 O.CCOb 0.9523 C.O00? 0.0241
0.02_5 -0,0000 0=C005 0o9b32 -0.0017 0.0202
0,0247 -0.0001 0.CC04 0.97_2 -0.00_1 0.0162 "i
0.0251 -0.0001 0.C003 0.9887 -0.0054 0.0107
0_0252 -O. OD01 0.CC02 0.9904 -0.0043 0.0096
C.0252 -0.0001 0.¢002 0.9920 -0.0026 0.0079
0.0252 0.0001 O.COPl 0.9937 0.0026 0.002_

_A£IUS (R_S) = 0.2916 _AC_US (INCH_S) =11.W800
CHCRD (METERS) = 0.0252 CHORD (INCITES) = 0.9933
ZCSL (METERS) = 0.0117 ZCSL (INCHES) = 0.4590
¥CSL (M_T_HS) = 0.C015 _CSL (INCH_S) = 0.0572
_L_ (_IE_@) =0.CG0229 _t_ liNe,Is) = 0.0090
aTE (_E_S) =0.G00229 R_ (INCH_S) = 0.0090
X-A_EA(S_.METEHS)=O.000039 X-AREA (5_. IN.) = 0.0605
G_A-CHO_(DEG.)= 41.01 GAMHA"CHORD(IAD.)= 0.7157
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t

MANUFACTURING COORDINATES

_ COMPRESSOR 352 - STAT-Off_

i} 80 P-_ SPAN

I! _gIEBS INCHES

ZC YP _S ZC YP YS

-0.0000 0.0001 0.0001 -(.000_ 0.0028 O.O02U
0.0000 -0.0001 0.C002 0.0012 -0.0024 0.0080
0.0001 -0.0001 0,0003 0.0029 -0.0041 0.0100
0.0001 -0.0001 0. C003 0.0045 -0.0052 0.0117
0.0004 -0,0002 0,C005 0.0155 -0.0073 0,0202
0.0007 -0.0002 0.C007 0.020_ -0.0071. 0.026_
0.0009 -0_0002 0.0008 0.0313 -0.0061 0.0322
0.0012 -0,0001 0.C010 0,0483 -0.0050 0,0378
0.0015 -0.0001 0,0011 0°0592 -0.0038 0.0430
0,0028 0.0001 0.0016 0.1092 0.0026 0.0635
0.0040 0.0002 0.0020 0.1592 0.0092 0.0802
0.0053 0,0004 0,0024 0.2092 0.0154 0.0940
0.0066 0.0005 0,0027 0.2592 0,0209 0.1052
0,0079 0.0007 0.0029 0.3092 0.0257 0.1137
0.0091 0.0008 0.0030 0.3592 0.0297 0.1200
0.0104 0°0008 0.0031 0.4092 0.0J29 0.1238
0.0117 0.0009 0.0032 0.4592 0.0354 0.1253
0.0129 0.00.09 0.0032 0.5092 0°0373 0.1243
0.0142 0.0010 0.0031 0.5591 0.0382 0.1211
0.0155 0.0010 0.0029 0.0091 0,0384 0,1150
0.0167 0,0010 0.0027 0.6591 0.0375 0.1078
0o0180 0.0009 0.0025 0.7091 0.0353 0.0981
0.0193 0.0008 0.0022 0.7591 0.0315 0.0865
0°0206 0.0007 0.0019 0.8091 0.0262 0.0732
6.0218 0.0005 0.0015 0.8591 0.0192 0.0581
0.0231 0.0003 g. O010 0.9091 0.0105 0.0413
0.0239 0.0001 0.C007 0.9414 0.0038 0.0295
0.0242 0.0000 0.CC06 0.9523 0.0013 0.0253
0.0245 -0.0000 0.0005 0.9633 -0.0012 0.0211
0.0247 -0.0001 0.0004 0,9742 -0.0038 0.0168
G.0251 -0.0001 0.C003 0.9888 -0.0052 0.0109
0.0252 -0.0001 0.C002 0.9904 -0.0041 0.0098
0.0252 -0.0001 0.0002 0.9921 -0.0024 0.0080
0.0_52 0.0001 0.C001 0.9938 0.0028 0.0028

_A_IUS (METEXS) = 0.2995 RADIUS (INCHES) =11.7900
CttCR_ (METERS) = 0.0252 CHORD (INCHES) = 0.9933
ZCSL (_ETER5) = 0.0110 ZCSL (INCH!SS) = 0.4576
YCSL (METERS) = 0,C010 ¥CSL (INCHES) = 0.0614
_LE (ME_E_S) =0.000229 H_E (INCH_S) = 0.0090
RTE (METERS) =0.C0022g R_E (INCHES) = 0.0090
Z-AREA(S_._ETEHS)=O.CCCOw2 X-AHEA (S_. IN.) = 0.064/
GAMMA-CHOR£(DEG.)= 41.20 GAMMA-CHORD(HAD.)= 0.1191
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