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M) sCtolzyds? § dchy shifd ol Hdpn d & ¢ Ay to
ZOdz! degsiBz wOL tejL z Hoadc Olsj dzv .

SONHB] Mmjujddj tfdiied]bhhntkyg o
ftocj HiMlsQoadzw jIs MmtsBts?2 IsOBdzd yk ¢ StOtcH
EOCH§ROdzd ] oRtHdE?2 d of ASHMGE?2 Gkt
odMmdls s W¥steds dzistP@Ils Y de Bds djfiktisi ks O & gz
lted sz fjtes dzsf OSCd tsfdfmr 9 Oj-lsfmw
oWLID Yus Hod gy dovj dzdowddzts 2 fd3j-" § d
H Odz! dzisG 5. s tc Q) tdOBes™y, d 1] tsherHENP B Rz
s ¢ Odz' dz'fits f wiads o fs@UsO IO (v d) ddzd teOB s
dqazj s f c@O®dzj dad j, Blsdzdydesj ls dzOf tcO¢
Euyudlsr 9 Ols! ftod MsLHOdI thpbko fshls
h R tssteH d dzOls .

rdzv e hjdzdw BEuyjsdets?2 L OHOYd dfMmfdz
f j dzd dizjtetRdzr B kHJj Is dffridfiEsiddzQ Wits oD its"
zoOMmls+ , BetOded Yj dzdzOv dzO R dzls B © g © d3gf
Yyos how (e jtondetsfilsd dztsyfjCdedtCdz. L sOSHX
LIsdR 1 dzj i3j delstse dBsckl Br st f sdzkzyj dz
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23.4tsLHOd ] Mmi st usdstsX Odftms@iLfoad dad
IskztcB d dz

L H OGN oM SCd HdY dhndj HE] Bs2
dzv j Isfyw o AhtysTtbdb@iBsH j dzf dzts HdzZvW  C O H5G E
YOdzO HdzW -mdgy L OB

23 1R Mnr tSH dz" | ,da @RS dzes ML HOdzd W Oy,
BsHj dzd Isj yddedw o Iskztes d dzj

[ Odedz" | B ¢ j sd3d Isted d o durbdByitshy i Oz O ©
Stc » L OtcOdzjlsij ShintdsLstp @ dZ2dz'WAD 2 dzts*ecuriig tc OMh d to
— hubcurveim MtsH jtey dls C steH d dzOdsls Iz dztsyfdd frir «
BiedH 5dzO0dz! dz" 2 5B 9 BH;
— shroudcurve-ftsH jtey dls S tststoH d de@lg rte,d Wig tledff ¢
dzr 2 BBjtedHddeOdz' dg' 2 5B O SH;
— profilecurve-mtsH j ey dIs € tststeH d dz@nlgry,d das{tvd figztse
fOSd o dgMmMitsdz Cdr Ctdastesdz dz@ » My
R3] dz0 W O2dzseo dBsekzls BT Is! 9" Blc®dg i tc
ftsdz L s9 Ols! ftcdo jHjeflzr 9" P J 1 uRdez®ts ¢
LOGctkzL S]] ,6pbdsltcgdzHizls dzO2Hjdzr -f oG 1o
med.
A ©2 danbcurved shroudcurvetf to j H MIs OO0 dzis sl M BEER YO
CoBtcHd dzZOIsORB B tcdH 52Oz dzr = tSBOSHTESH

253.93 3.22 52.96 {xyz§f jteoats?2 Iy d}
253.92 6.32 58.15 {xyzolststets?2 Issy¢ d}
253.87 7.85 64.83 {xyzlstejIs! j2 Istsycd}
253.90 7.06 72.25 xy.zui e jtelsts?2 Istsy<d}
d Is. H.

[dzd Bsckls BT ls! ML HOd oMINgdpad oo
(1 dzsWitols3 MR tOdzj dor o W O2dzj M -Mstsle
dzd 4 d3.
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A O2pdefilecurve s d M 0 O h 2 ¢ J sdjdisitgdss Bds
mMdztsy dzzs MistezClsktolz:

# Profile 1 at 0.0 {fiwotsy Mjuddedj dzO© o
253.99 0.34 50.24 {fjtco OW Glss MY @ J ted v }
253.99 0.41 50.17 {oltcOW -dsss i§jOy jldzd v}
253.99 0.41 50.17 {tejls! v -dstisyi§joyjldedwv }

# Profile 2 at 5.5 {obtstesy Mjydddi dO or
259.29 1.12 50.24 {fJtco OW GlssfY A J 2dzd v }
259.29 1.19 50.17 {olststcOW -alstts Ui§jOy j2dzd v}
259.29 1.1950.17 {Istej Is! v -dstis yi§joypded v 1}

Il dzv i3 s dmr o Ojnlg Yy, dadtPrndetts dz! @48 H € O
Hise s g Ul e v fls ts dz § & ety daBusylg vt d yY
ssyYySd Htsdzy dz@ 5B td0 L2 off) fo dDEER oz uddBxiz Qudztis I
Y OR dzsf OlsSd f tojjH fiplsjQddilddAgf azO? dets o
dzr 7 HEZcOXBR] € tolkz yHddRf lseipIo.0 W =t olgiorityk
drn dzzy dzts . L @dsClzdzlztistf | e Oyde  d3tsypalets |, -9 rdy
ftsdzt L v CARfipdiAipls j sz, 165 1 sts btebkB®l
otej 3 dzed. 1 dzv O tf wdEQEBHERHO ] B 1 Uslstdso DA
ftotse tc @3filg® MY j yd Odz! des tOL tcOB 5ls O dzdzO!
41 0u.dzO LBV jIs ©® OolstsdiBOIdy) M
CotstoH d dzOls  dztstf Ols € d préfite.cutyegddmy'ts odGy ts dit @
J ¢ SurlpoGrid 1 tets ¢ tc OrdfitBIs OC G L o tfdvdj Isdzj tsB 7 5
Misd L OH Ols dzts® BER jdeddffji d3 dzd Is! dzOf te-Oo d
dzr B2

2.3.2. w2 @w®azd jstidmr oa0sh i dojedH
flotslstsydets?2 yOMmisd

vOCdd3 BBtOL 503, f sdzde' J- O3tf sz P MfifpJ h
BsH | dgz dgfipr sz Hdls SOCAME SBEOL Sd5 (
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FeomeTpua TypOHHBI

Tou4kn BTYNKM CA

Toukwn nepnchepnn CA

Touku BTYNKN PK

Toukn nepucepnn PK

& BRokHoT

& BnokhoT

& BbnokHoT

& BbnokHoT

®ain hub_SA.curve

®ain shroud _SA.curve

@ain hub_RK.curve

Maiin shroud RK.curve

To4kn npochunsa CA

Toukn npocpuna PK

& Profiler
®ann profile_turb_RK.txt

& Profiler
®@aiin profile_turb SA.txt

Basa 0aHHbIX
SMeKMpPOHHLIX
vepmexel

Qaiin profile_turb SA.curve ®ann profile_turb_RK.curve

l

FeomeTpuA CA

FeomeTpna PK
&4 TurboGrid
CeTka PK - gpaiin RK.gtm

&9 TurboGrid

Cetka CA- ghaiin SA.gim

CeTouHble Mogenu
HavanbHble ycnosuns

4 MNpenpoueccop CFX-Pre
@aiin onucaHnA 3aga4m “def

!

OnucaHune 3agaqyn

¥ Pewatens CFX-Solver

®daiin pesynsTaToB *.res

l

PesynbTaThl pacyéta

@ MNocT-npoueccop CFX-Post
OTYéT (rpadhmKu, KApTHHBI, NapaMeTphl)

{df. ¢ & BE@BBOMY) SO sk B0 d d2¥ o

1. M wdtelsy 0O MmMded @30 Ismw CtssteH d dzOIs”
9o9BHWIsSMw 9 1 d&zsC dztsls j o Istcd frHeksdze y O

shroud

2.9 { totscRedlidgdgla sH W IsdgfWj HiPda j telsi O (lsOB
HJdzOIls d Is. H. ), dzdets ftcjHO Otcd s § dz' dzts
B lsfpw dL W 0O2 dzO. 1 5 dudfitg; W stcdzsdtclzj Ismw W C

%02 &ZzO f ©dsj TuBsGsid)f g dzjtc OB
LOCBELSO ¢jdjilstedd

3. oMMy Isted
Yysets fesdLotsHdIsmw
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4. Mtcj AHUdeGridakzdy sdzdzw j sfqpw § sMistets] dac
AtcOdzgv jIsfpw 9 W 0O2 dz

t OmMfmMBslsted i3 +{ Issls ftesyd M o BwtzEs dz
fOlstsydzr » 9o j dgytseo tfMmj.ots?2 Isktesddz : w

Z¢y dsLHOdd] ttOBtyj?2 H04¢d.

1 ijtejH dz2Oyodztsdy tcOB BIsr MtsL HOOHERCHS Otc
dZtsej @O f§ tsfhdzj Hdzj &3 EH i fi) dde, elakglfj islztsls jdt
fsdz L )OIy 2¢c ftcdMoOdoOjIsmw Jd&iv o f
LOS sdesdzj tedetsfyls s & .

<des o) to et O ezd W

101 tod dRUAEVANOVE Hifivz H | dzlsOc BB 26 o B | L
ftotsB j dztseo dfOHEzc dr L

Z0)y BSLHOd] Isjt¢Mmkstsera WORdse, |
GJBh stedd d3j edHBdzOdz! dz@ = B©BOBHBED
G tc O d3aRizts € alzts Is

sOC o dHds , iy tcdorf s dz@Qdz'ldzr | ©BOBHT
tedWjtcd?2detf B)Y H M Oo dzwizslszO x| sdis . s sstel
BOLtSOrn IbYyjS§ obbkzdzbydtsects tsBotHO
oB(dIls! 9o MisOdzH Otcls dzts I e b &)ifs O teEekE Cxgddzt
tIlsOdzH Otels datlzF C)Bs s f MO dzdesd3 0" M j W stcd
ZOyd dzoj Ismw m dtseo 52 MisteBE Jtsis € jsdzuetH Iy
BJ &zORd, tOL Hj dztisty elzfptstd ynj @Atpl J Ad0. ) diiztsy
sCtsdyOdzdd 99tHO MsateOdaw jd3 1 Istsls WO
hub SAcurve ( te ). ¢ dzOdztsc  Yydzts f 5 2.2 O GipgE figyO |
W 0O2 dg CtststeH d dzOIs O dzd i 4 tcdshrpud §Acdate G s
(@B, sO0Cxn] o wWOBBYJ2 §Of

]l sHtsBdzr d3 BBKOLBAd 5 HOdMzdz" 3 ISOBC
W O2 @ RKcurved shroud RKcurve st dfmr 9 O h j -t5B
dzts?2 YOffflsdeOtisgflsy o ded BOdedi KE®OYBE, sBLE
4d Moo PyBBOB BY IssycoOdzd tsBoatsHtSO t s
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U OB dzd y v OB dzd Yy
stsBteH ddzOls™ olkzdzoyd stststeHdlzpted W j ted 2 detse

(hub_SAcurve) (shroud SA.curve
N X Y VA N X Y Z
1| 230 | 0| 120.0 1] 23.0 | 0| 172.82
2| 53.0 | 0| 122.26 2| 57.0 | 0 | 169.53
3| 58.0 | 0| 122.26 316880 | 0| 169.33
4 | 65.23| 0| 121.95 419180 | 0| 169.0
5| 7154 | 0 | 121.13 519664 | 0| 170.29
6 | 76.78 | 0 | 120.05
719057 | 0 | 116.74
o hub_SA.curve ... g@ o shroud_SA.curve ... E]@
Qaiin Mpaeka ©opMaT Bua dalfin Mpaeka ©opMaT Bua
Cnpaeka Cnpaeka
3.0 0 120.0 | 23.0 0 172.82
33.0 0 122.26 (| 57.0 0 169.53
38.0 0 122.286 68.80 0 169.33
65.23 0 121.95 L 91.80 0 169.0
71.54 0O 121.13 ] 96.64 0 170.29

tdm. ] @u 5% Gb&A®curve s tdMm. ] @§u 6% 6hRodeSAcurve
MreOshjets abbkdzsydsy * sfdmr e O h jegts 9 lskdzisn
dzs?2 yOfmilsd w¢, MLHC bydts?2 yofqsd wd, - M

1 dzts € dzts Is Gl Oddils ¢ dets Is
v OB dzd Yy v OB dzd y
SEBtHddzOIsT olskzdzsyd stststeH  dzOlIsT § jedW jted
(hub_RK.curve) (shroud RK.curve)
N X Y Z N X Y z
1] 9057 | 0| 116.74 1] 96.64 | 0 | 170.29
2| 9220 | 0 | 116.35 2] 9920 | 0| 171.0
319711 | 0 | 114.74 3 [126.20f 0 | 171.0
4 | 127.96| 0 | 109.08 4| 139.49| 0 | 180.0
5 1146.20] 0 | 100.0 5[175.60| 0 | 180.0
6 | 164.73| 0 | 97.56
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Z¢)y BSLHOM] Isj ¢ mMistsreJ B ANORAzsd daW
CitdiRiIstedd dzstf OlstsC .

I sfMdzi ML HIPRZFOR BB 9 O h 7 €4 s
HOBdROdz dzf » tBOoGHBjBBEHIRB § ML-HO
dzj 2 dzsRIsdgEy dzs fMtsL H Ols! M A dzieizdsdizes o
fizz yoj J§Mmdd ddksphny BHueEgdss] ulftsd
MY j yd Odz dets?2 Ptofiters dtf @ G3af©A dats ML H O dzc
SIrJ ¢ s PiclsctcOBRBO dBsy jls HB SR dzr dzOf ™
Brhd (EXEWjOQdzkzl] Ci3f! s lsjtodsd ¢ dzOMmMm
Bsy dzs o " BOdHss 2 € 5

1 EmMS W tisigjicOdds’ 1 ¥. &ni&DBysamicsy Profiler

Il ftosc Al sd3j stcdw ftosWddzv o9 SH
CoststoH d dzOls, MtsH jtey O j2 CtststeH d dzOIs”
fsdzsy j dedw yJj delstctse ontsHds?2 d o' «- SH
tcOlistse j sz Istedw HtesWddzw B ydets tsif dfi
Mdsd®. 2). 1 cilssd®k oMy daj sBRtH]EE
slslskzHO. 1 9jHJ dedz' jProfil@ tztiz jSig ths® oo & G e3d3
¥ ts to dfArkoGrid

[Mdetse dzzs Yy OMmis' MAEildd tcRE)= cOulg(dske-j Is
dZdyod H&zvW 99BHO CtsteHddzOls MmJ yj ded 2
detsj f§ tsdzy A3y dats o9 j Misd frigCupldbrdutz O Hd &
ornBHBAME?2 o' F X dRISBSE, CttsteH ddzOlIsr  dn
CtsteH d dzOIsX Mg Yddedzd D L 0 g @tiege™ P X).Mik. d
22 . ltod dzj sBrtshk g itkfiigdls Bs§ detizd yj -Mis e
dzd W8 QpHsH s M) uj dige) d Cidals ) €is'he G ez o
fsmdzj Hdzgf §C dENPUCEBT B OC Y o o) ten dzj 2
CleOBR" Ay des o0 j Misd Mmdgishugsdgdfds § dzts Gz
dzd dzj A dBsiils o t5H d dzOl@diEsdisg s tesls s &0 I«
fted dzj B -isOLdalgsifkelgidddsasdyd  dzts § O dov dzts
X, invY) . [ dzv odL zZOdz! detyciss deS gzl tctvdrY H {f
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By dets o' f sdzdaY s BIls@Y O ¢ IZ:}C[ZUBQ'S%IE[ dzj Btsd
9 ftwOoats?2 yYOMmilsd asCalsDlY tBitfptHg dz' tsfis tcdetytzj s
LOdzedz" d3 o (tsdzy Mdzy 9 O ftdclds W X diaet Ssc@gAss-jte
TurboGrid s iz h j Mlse dzw j ¥w'ipw € datstf € t52

Y Profiler - Bepewa 2.4 (=<

ek e Y[ vvroex o v[D z[0 el X ey
r Boero: 2 |1-r4 npod. | |2-F1 npog. | | -

R
X R
Y_R
r
Hr
r
¥ Yen, 'Yi|x 1-%_en 1-Y_k 2-Y_en 2.k

hd

{ qB7.[ C et { o6 Profiledsds’

I smMétsdz S22 o9tsH Bdz h 66 sHskASEEddy'jdglse O
IstelZjrdth d 2§ fpistytg ipid dzdz” 2 MY &Y &ty "daffastinds,: ©
sts HdzW o' f Sdzdzj dedV OB StcOlstcdzs2 - OB S
tctfj dz' des 99 j HJ dadz J wrofitzderbj SAbd  prd 02 dzts o
file_turb RKitxt. R n dzlz ¥ dzts 9L WIOBswOIsE@HS j
CFD\ Iz to B tdA®OW \§ dzcflzO § sfydzj Hdzj &3 HERMS(JJ frids(d3y
dzd €6, dzzy dzts My D) L € GIs ¥ OQ dzr  dzlzy des  ff t6
Misfdqesoa Oy o Mot OBBYd?2 §OIOdEG.

Zo14)0ctckzL €O CttstoH d dzOIs PiipfiletsW d dzv o ¢

[ dzW L OG tclz LPYoffler @R dz® &0 O=¢ 6 dethtPl d o
h § dsmw ¢ dzd zO02Isd Mmots?2 tc OB 5 ypufc? COls:
file_turb_SAtxt. Il sMmdzy L OGtelzL &d dzy des 4 tetso j t
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dz' =,

ftsB Mz 2

s B i fod sbdhse |

sB

ftesw daozw,

fesetodd .

shde ¢ Onr,

(SNOX

d dz0

1 C tcOdzj

f248C OL B et & dz@O wE fnls

ﬁ Profiler - Bepcua 2.4

-1
-10

<

-9

11,936
8,701
552

-3.046
-5.207
-1.626

r Beero: 3 |1-r4 npod. | |2-|f| npodg. | -
h -B5 26
R 1.3 1.5
* R 1.4 n.2
YR 1922 2314
T 025 025
®r -12.45 14,45
Yor - -15.9 -18.4
I~ %en, e[ 1-%_k 1-¥_cn  2-Y_k
A7
16
15 -21.453
14 18317
13 18,7681 -17.104 15,243
12 -15,256 -13.026 12148

-9.023
-6.933
-2.889

& | & oHtk ¥ Bee | S Rk R 12 v [0 z[127 grea [0

7\
N

{ B8 [ C dzs { tofs Profledifs i dzj

z 61

6C MYy skls

dts § O ITarioGrid

ddzj HizE W d 3 dz) 5OF sesd Bis

¥ 02 dzO,

TurboGrid, dz0 x Odzs v .z |

990 JMmisd dgsy B2 @IsOs dls!
d dzO§ Gzls ek e tc Oélzd Is !
L HOdzd J

rA |
yds

¢ dz0 dzts ¢ d Yy dats

[ 81 O Olsdj d3=todatdflftstardz” § o3

profile_turb_RKtxt.
d, 4 fdzd
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) ted

H Odzdz" J

¥ to tif taecfshitsfodiizls § @ ¢

B
f i

MtsH j toy Of j 65

WO2dzO0 dMmnatsHdz -
s 6 ijtd3j stedd ttOBBYJ 2

1Oy stelsdtetse
f 5w eH({oO djtsogdiSalggin H Iz |
dpagfile_tyris SAZ dsts

H-O dzd
dzstf Ols¢€ d .

9" ff sdzdav j dpfi ts HirpsdZiH D ela®f dz

LOctkzL €z
1 Istsdz MtsH Profijedtshkisd " AsjOBf
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dzO
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By dzs Sk @jdalilds ) Sfdzj L OctkL Cd daj 5B RS
ftotsW d dzd ,C das@k @o L HdMBoLGlsj s o' ctelzL dls
W sdgO ByrboGrid MR e Odzd o &Y & kO WO dzd & .

| dzd BOBE 'Ol dlsj o ded BOdzdj O bkts; ybt

orn d twOBBYydns dsf OIlsts¢ Htsdzy dzf B,  Is! o
s. J. cGitdiilstedwy fMisBPOLdEBP , H € @F dz@.59€ Ols O dz
{ Mdzd tIss dzgj ISOS, dzj 5B~ SH J d3tstg O fipffcsodgtsic s
Ndls 4d d ts ftOQodd dzr 3 tsBtcOL 5.

1 sfdzj ML HOdzd W  profdeladth SACW@WR dts pro-  (
file_turb_RKcurve { tcts GPmBlegd3is 3y dzts L -@Cdad Iss' teafz h
f sdzOHtsB dIsfw .

vOCdd3 BBtOL 503, 9 nttH] BGYfJdMOdede’ = d3
BN dzd MmtsL HOdz i} jt)Gih FiDihddefsipds Istcd- H dzv
HSGEB o jdzy0Q), MHjtey Ohdj sdzj tsdgFlste df gizlz te
Istsydes?2 yOMmisd w¢ d ts o W jtdifdsnj], dzdfftstedt
d &3 ts teler@oGed

2.3.3. 106kt €O MBLHOddZ = W O22dse,
zsf Ol sydz S 9 jiedsg EeabaBdgiz

z¢o4 77O EME f BO@O B3R

) 656 o OWpd@ido S sHdls o SOYjMise ) §elsHj d
Gl OR®B 2 AmsylIFHzj Ciffs s sl L OtirkoBrisd |s -
delz ¥y dzfglzO O dkls § o1 e

s Ols s @K ¢ dz ) ANSYS CFX-13.0 Launcher (on A1) | [=[|
’ File Edit CFX Show Tools User Help
" . ¢ ® © ©
r A
1 E fr'] g \thJtSﬁthG O ®(8 * TurboGrid 13.0 CFX-Pre 13.0  CF¥-Solver Manager 13.0 CFD-Post 13.0
sysl 3 . @FluitDynamicsY CFX Working Directory | £:/2405cfd1 -

Il HOdzdes a3 BF ¢
fJjtcjH dzO y O dzts
dzlz ¥ dzts 9 ' BBAdz

f Off {Working Directory): tdm. t BOBIsso 5] ¢ dansyf
CFX
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[ Odzj @Y & fifurboGas, dzOy O  TukeGria 18.0( 7).
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1l Istsd3 ¥ J{ wzdegoGrid GurveFiles (curveW © 2 dirbo
Grid), dzj 5B - SoH ffssIs 0 j IsMis oliz® ® 1 @ s Slst®dBEzdz" -
tcOdzj § WO2d&O, sfdMmreOsthdn cJd3jlsteds f
- Hd&zv 5B 9 5o @Hu)s ¥ @&hdp SAcurve

- Hdzv B 9 tsH Ou (Ghtodd ¥ @ Hldoud SAcurve

— H dawts f Ods¢f(Bjade - W O 2prile_turb_SAcurve

rd dzOls j oz' dats, Y utvel O 2 alA@] ddOE dsH d dzd M )
O ¢4 Jfs azOpe ®dzd d hfilwighrdedid piplileas o @ SGHO ( to
o Btstej  j todushe@id &I RO Is d yils ) Ssdn Is@E2 wz'
LOY dhjIs da o fMttsise jisdfyo b efvefgaaaffszay .
Is j dz'fdgs oW Is f tcOo ddz' dztsfls! ftcd HdZOGO] &
sh dBtsydz H JtHladfn dzts

1 Hdzj o9 jHjddw o &jdz¢ ofMin Yde®J ydme
N Ols! CQEEFADRY Iz mfflde Wfjdzd v 6 OMyd .3 detiyzj 5B dz
SCtsdyOdkgyts fdatsg] @EhOCodL OO J dzlz i
tedsHdUd MEd2 +dzj 3j dzls f slstsC O, o Olst 9 C
Z¢) WVeshhiiclste L Octolzy.j dzdes?2 ¢ J 3 Isted d
YIstsB ' fshisistej Is! dzO0 dzusfisEuif gzt IsIsts o
BtcOY J dzad J - EDOEOOMOMtstslse jIsmiso kY D s f &6d
J SO, ¢ dzdT izt C =Y (Olgeth Geometry Outling). ¢ L O

sj &3 dzOy Ols+ o € dz®DURHAY Twif I@stiagcdaff f ¢ OL Ols !
Ho O 9:t5r>$|)JdIdﬁim1|ayAlllnstances( fsCOL O oM on
-®) (e g 113

]l dzgd 3OIs j dz' des L kzyde o jdzgjy d EksBjHdoh
Mistetsy dzdalr 3 dzts o j tedzlz Is ¢ s shisO9 e | ¢ Ots
Objecty Geometry Outline d  dzO YPiSdkay One Instances( ff ¢ OL Ols
SHds o s izt OE@iEDE ds dsiH d uj S d2 1

i34 dzls e B
| Detso jJtcC O d SCStttej Sydw Mmots2fMmlse

Cjtsdjlstedd.
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1 OGtelzy j dgdzOW @G jtsdBBjIstcdw BF dzO ftsistsB
dz" 3d 5 Iz dftesoyidheas iy dsts I8 Wsidls ' dzOfMistets 2, €
Ho O)Hdzd € dzlz off 5] stfdzj d3d dzls O3 o MachineRQatej
Hub, Shroud Blade Set Blade 1. lidgtisdg € tor 9 O Isfyw -Mtst
hd JH d O dzts @stE@iz tc R f4) GHJy W@y des EZodHJ Is!
HOdzdz" j: ydmdzs dzts{ OdsMachinegDatds fnu d dedc ™ |
B ted dzdv d MmMtssilse j IHaplShrauedBihdeSet ©2 dzr o
& X

Geometry
# of Bladesets | 28 )
Rotation A
Method Principal Axis [v]
Asis b [v]
Coordinates and Units A
Coordinates | Cartesian [v] . :
tdBl2) jedsudud MCd2  dz
proeuns - |deges 5o 0ls’ o @HAPRES dEY Ols
Length Units | mm [v]
TurboGrid Curve Files A

Hub E:\2405cfd1thub_SA.curve
Shroud :f2405cfd 1/shroud_SA.curve
Blade 05cfd1/profile_turb_sa.curve

=

Leading Edge Definition on the Blade

Trailing Edge Definition on the Blade =]
[ cut-off or square
Line of rotation on hub and shroud
[ oc ][ aeely |[ Reset | [ cos= |
{ {B1l) OC t b TWEbOGr
HOdzdz' 7 © ¢ t dB131 sdzdzr 2 o j da y

Stesdj ols BOEZEEO WP As M Hikedj fe
v 0OSC, dzOf tEdakjots, L OH@IPH Gz ls s dls! M
olskdzts et  sdzOdz! s s tSBoOtSHO. 1 YC
sqYtcd o@uiveTypd , (LbrRoHEERO W L) L § &
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P issdzyOded ¥ LH@Baptine dzj zls s L zOYOj s, 1
s Hd dze © s 6 ffnl 2 2(ddBoGridd i sdz? L &z y v ¢ L
MEd2 MmYf zOR deOfgfy3QPtedo Of Bsdz ftedd3j e ,
d 2.3 obkbkdsyd 2 GeBotH Msilsadisls dz st
delz 3 dzs o Usdfj dzdelsl'o 5291 ORiBETPR! dzj dfietds
wiseLinear ( S ez desp 2 dztsj ff to jIH frEstOw® dzf dzgF 2 J Is
Iso g glaizOx O AppgICtzd d3j ded Is’ ) .

[fdmMOdedz" | Hj2fMsodudzzz Y detedf e B tiztf 5 s
(Shroug , ddzOud dzj f te OcbJd iz} s gisifin® § ezg Yzfe Geo d «
skl ftj HmlsOo dzjedb®)iy. ¢ j 55 stedd

Coordinates | Cartesian w

Angle Units degree

CnnaiiH

Length Units ~|mm w
File Name E:\2405cfd1}hub_SA.curve /
nomaHan

Geomefric Representation

Curve Type Piece-wise linear A t q 215 S s U Cf fl']@rUZﬂB‘ s¢ LC
Cjdi3j BtedPd dzj o j odzts @ s

Curve ar Surface Visibility

[ Apply l[ Reread ]
t dB14 [ %dee OCIdtetse

fle s2 Mise olsk dg

Zo)1 YW.dMmOedeghes?2 d o' AnHdas?2 cteOded yr
zOfmisd 4 ¢.

ddzj HEZE h d A3 YOGS d3. OH Ols ' HfdiEsRts ydj ded'jn OHAC
CGtoOdzd yr ttOMmyJ Is.dzsY2Is tismB'dzOthldstyB t&@L dis ¢ ¢ o C
lety d o OWlE&DH,O dglzy des f sMisOo dls! cOdzsys kz
ftosj GCEMHIG() sMmdzj 1 Istsects o n KjHAEEQVIsifigirtcd® dzd y O
Yo J Issd3dzO8Lr teiCdrHdz” 3.
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[ Bydes oadHjlIs!, ybts 5 ERsdyOds:®
dzj Cslststetsd3 kHOdz] dagfdets B Is [ 5 62O dzd y Bus-Exin L
boGridOe IstsB3OIsd yj MS d 1§ s G dsth @ to Esishs Qtsip
sBteOL 5d3, Y lctOEN Y)Y ts@alz'dsjdim] ded d30 dz! dz" ds, (
ssydsr @3 Hdzw f sflstetsy dedw M dC ddzOd tg igs &
Ut el Bdzj dsts, . S. 9RtH olkttesEBISH

mM oraoBHBd fjtotsets (uwd) . ] 51 sBd&R
ssydzts f 5 todifigdds?y Oxig zOMmlis d .
Osjects | SR AE # O
[v] B shroud [A View1l +

=] Blade Set
T Blade 1
j Hub Tip
“H shroud Tip
] ) Low Periodic
O K\Qﬂ High Periodic
BE triet
£ outet
& outline
= %} Topology Set (Suspended)
E Blade 1
}3 Mesh Data (Parent suspended)
= g Layers
O @ Hub {Parent suspended)
O % Shroud (Parent suspended)

{dB16) TcHdZOY d o' REHMBGOY CtOddy0 tofy

[ ozvw  AfrjdigicHidzlg Sstedzsdzs  toJ HOSC Isdtetse Oded W
S B dzOHrpistE? dz' d3 N | dzip@ tstidfdrdebely jH j 6o (s,

{ Mdztso dzlz s j Otizd dg@fp ] tm @), MsH j o) O OV
SteH d dzOIsT  Istsyd ¢ .9 nlts HiPEts dy tdfQalidins s-d3 i
Low Hub Pointd Low ShroudPoint, { Ists IstsySd, dzi »>0Oh ¢
tedW Jj bddgzsy § dzdWv st o HBWOO IsMw { t5dzv
L dzOyd ded 2 A) tsfigfj otRH RO dfHEiEO IS( Y IstsB T L |
H s fiplis@dzs L OH Ols! SHdzz dL CtsteH ddzOIls.
BOIs o U g . stsistcH d dzOIs T stsyj & L OHO®-Isfw
Hd dz®IS Batc Odzdz" -~ . J H d dzd yO~n

( Mdedicj BEZJ Isfqw EMlsOdzse dIs 9nBBHAZE
stsydsfmj § B HJ d@BIFO L Issd3 dzj = o det®)is @20, |
U4 ded 4 , CGOWOdzlsdtetso Odadats d3j dz' " j A=0).C t6 C
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1 od ‘BleGidEls OolktskOlsduj MS d i) E®isdd ddid d
%O 00 EOEEYEkMOY j2 t©OHJOd dOw.

RISOC, dzkzy dzts dmzolsOy H['s [h jda® fnkawtsighj Is OB
Point, Ylstser CtssteH d dzOIs H O dzdzts Rocatlers y € d
(teRf7)) Olsj i3 o drpcatiougzizthitsizisj o0e JAHPE d ¢ dzO
Ol CAgyf Sktcd {lssd olsbkdsydor ksySo L
fsdztsy § ded J .

) sdzj debspsdzts § wosPSaziEmiogi By EOgEe
Is s o CLow ShroudPoint,  Is. j. Hoa O3 H'™ hy d&zCdzzls! dz
MlstetsS j IsOs deocafions o g M di; dz@pplPlsted | Istsd3
fjtedWjted2 dzOv IsySoO kOCyj LO2dY I €1
(ted B1B). v OC ddB BBtOL A, ontsHBOWY cteOded yo
dzed yj tOfmyj sdets?2 L tsdz .

Details of Inlet
Inlet |

Control Angle =
[] override default angle
Hub Angle -4.39219 [deg]
Shroud Angle |-5.61666 [deq]
S Cl tdfm. 1ZR.sH&ZOY ¢ teOdzd-y(
List of Points A R | i hjdzdw
Low Hub Point 0.0470148 0.121309 vs QJ J q
Low Shroud Point 0.0434353  0.170843
X
.
Method From A and R [v] \\
Location 0.0470143 0.121809
Point locations are shown in preferred units {m).
Point Visibility
o] (]

tdm. [21.d7 .ej HOCIsdtet { M. 12.L1A SO 1§ sBjd
dzsy j dzdW o 7 tSH dzts 2 GteOdzed y
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O 2Odzsec d ydzze ftetsyjHEtelz dzzy das o' ff ¢
-L OH Oy ®BOCMd i30dz! detsy  tsdztsy j datply y des
L OH 09 Ols! AL alADtaQ dis{q tdf thoo] D dzdztO s M j |  BOC |
dz0ff o JAB] (G d3d Istc) . lted {lstsds BEkHjIs - dO
Bts ¥ datsdpts yif jtsdzd 2.19). te d fny.

Z0)y bXxotOdzj dzgdj MBLHOdzdzs?2 G s5d3j Ist
sB dzOMIsd .

1 sMmdzy o' f tsdzdzj dzd v st dsfij Cld@dlzr RW ot d3dj
Is§& d3d e dzOfis @ ® M B dZOM s f tfrjaCdes o ds@ L Qizd
EsfOlSd. 10 {ktsd {Of,j &t upsGrids -
dz0 ShneStateAs(msg).

2. 3. 4. 1jSfiyleag s dasds] dzls dzs?2 BB H | dz

10 Mdazjrakzehjd {0 Mejnkzjlk, Yd
Ud MElze BsHjdd et 8O MGE Is.d s b Qg jHgelzd ¢
dzj wdz" § 4 dzj d3j dalst (586 ) " J dzde s tistpaigls fiple
MilkCO sC HEBdy O BT Is! MtckzC skt tots
34 dzlsT HBddzr ddzjls! Witz ¢ j C MO+ His
Isd tcts ofOQ@ O dzdzj dz! dets ddzd f J e @O ¢ OdzWY
Ydebkter Htsd d20 Mistej dizddIs! Mw € f Ot Odzadz

1 sistetsj ded j M J Is TugboGaid off tdf st dgdsjfnv o
ssBOIsdud MEtsd3 o 3 ddj .

Zz¢6)y 1 dzxyjdedy OolstsBOIduUd MEBES SE

15 EdtsdzyOdzd ¥ ,tsBts B deisaSdrysdagj dzts , Yyls s
otcOlstdiste § Mistesj dzedd MJIlsScd §sMmdzy € OYH
HOddzOW Y | tc@ap ts jsdgijededaidin dzd s diry bdm frits
L dz@sydliz dets L OB HAzw jIs ttOBtSIsT dzOH ot
gqd&sj iIs shdeC¢d, Iss COYHEB] fjtej Msies]
dzz s 54 Is Wa3lAz dfts dzyOdzed 6 Qo lstsdB3BOIsd yd MS 54
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1 sidzj bktsets, $0O0C citsdkjlsted™ t©OMYj lsdzt
fjtejMstes2C O 1 dzj Bj destse ff shpljiss®zOy o &2
L OOt dyde dItsy dets o € dzs ydlils+ .

[ dzv 1 s tsGhts) daflzdyiatisdz® 1dgj fd3 TopElggy Set dzO 7 s
HWh &MY §fteejEls®] fswedeoh jdhv off d o0
tc O Is dzts g SgpendObject Updates( f sH Qo dIs* B datso dzj dzd
1 tod 1+ Ists d3TopalagyBgiddels dzj W tcC sets MisOdzids w6 $
dzj afthud L dzj Is Sudpeded(dffisH O o dizj s L WAsHnIstets |
dz2d j boifpjdscd o MmMoslse jlsiisadd M d&Ofkts
fescteOidsy ¢t EpstzyPusy) mie o ddaga@gvs d

| dzd BOePHdzr 2 " OC¢ MdzjHEjls o' f tsdzdzd Is-
fesf kmisdls! f sdistejsls digd dzigzts SO ls ez 1 dzj dats

264 leshdeddasdzsedd fjlssd

1tod deOdztsy j dzedd Mg ls¢d € tsdzj ydz'dzOmis dzj o3d
sy ds? ¢jts®kjedd, &@Oftddjt kskiopsdBon
sz j HddzMmise j dzdz" d3 M ts ) Bz o3 tsttetdsdria gD dz-
MjCljkod §tod B dj dethztcb dzts y dgts Iy e s BR & G ¢
LOCdzs yOjlmw o ©OLHjdjddd ¢jsd@jistedd t
AHT 2 dL Sttt BOdisofigtso Bezts' t@OB s € O
Cs2. Cltsls f slsfstite oo OCaidstEzzAs j ¥ d &3 toj O
¢ @ d3dF)jirboGrid

I dzj?2 fsfbtetsjddj MjlStd Ctdj yd 7 1 d
v cjtdjlstedd @O MlsttkSlskztedr j BezsSd.
dzdvw cjtdijIstedd dzO B dzts€ ddzdoj tistasHf CRmAs0gdEjd
pology . [ UjodHdzs, Ylsts oHjrdsts 2y dipzdsiEjddzdds) CBC
ftoj Ho OtedIsj dz! dets H tsEdtajy ldndste tstsff cbfiy @isp d3dzls
dzd 4 ., Wstedse d Htekzed] OO Ister Mistelz € Is
HM 98 Ols! dzO dzdiZl nfny it s iz | SWassdzjo

YIlstsB T ftesmMdisiste j Is Stsf sdztse d & i ls€d,
Y Jgig ftsmisOe dIs! GOdztsyS d olLayergrteigbalj  totfs
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Layersf Shroud} tod { Istsd3 dzO@ olkdzCj d ¢ jted ¥
It MMedLdesy HtejHMisOo dzj dzdj ( S22Psdztse d W

{ dB20, j s btedw ©OMyY] sdts? blsOftsdits @dj T

1 Oyd ddl3-2 9 jnte fifdiafs ¢ @ udgdSGridd MY sdzOp B SO Is
Lo Odzdzr 2 Odzestedlsdy ftsMmistesy dadw Istst
ATM Optimized Cslsster 2 fsLosdzvjls fdkzkzy
MdlsSE BJL HBGYIEdmC].dz¢ dzr = dzO
[ dzv L Om OHasRf sdzsecdd dzj 5B - SH J dts

[s] orBtOI! 9o HJjt] o,
(o | Topology Set | te J L Iz dz' elsdOdsfyw

il - slso plemB j j &Bjd (ted
dzj d3, o TdptbdyirDefinition —
Placementdits y dzts o " B LN t5 ¢
s 6 d #te ddsdim d s iis &j dzd
BdzsC d Mj sEjdlzr ( s'sHg) J
Mils" Bdied wzfd ) . BuslsanY H
Ml KOsy Pfifgds§ o § s58HO
dzv s 0 g egeze dzfyls o § iy detd i@
dzd v Is sffdsjoiztsls W' 2q Is d3ts>
s O o 4T Optimized

[Remt
t d B21.f j dzdopologySet
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Z¢o), IHOHEMIssIsr MjlsCd

1 smdzj btsets COC b sdsecdw s tdziH j dzj dz
dzsos G IS¢ § d d3j @O Cfildpes dnedzB | didgNRsh
Data( e RR) , SCtlstesjHOEALAEpdYBSEB [ s{ d&O
o jlsMmisolze h j g § kdSistg™ ood oH jjta3fipvj . d3j dz¥  fdzj
stejBljBsS] yYydmdts kL datse Mmjilksd.

1 5 k& d3ts dzy O dzifleshData afgj idg © dzOComgeytb's -Mistsls
oJIsMmlselzjls ¢tz 520000zjLIsdtge,. drazig™s PGiQ@YJ Mis e
Yd stse OS] ydfmdzts { dzj d@3j dzlstseo W wgew j Is v
hjddw EyjBdztsets ftedd3jtcO L Ists of sdzdzi { t
o djMihDatadstsy dets tsfls ©Oo d s’ [ § ¢ dzfg ld3ds fzdg@idzd
dzlz ¥ dzts  d - 3§ EHzd s ® H ONearWadl ElepprtSizeSpecification
({fdmOdzdj tOL &) tO Y 56tc0Oded yftdMethtsy { dzj d3
delz ) dets  ff symls Oa dd® N dzd § udMmdzO § 2 dzsdz’ H
HOdzdzts ¢ 8 5HJOAEYOO s ydw fsLedv jls Meckmls
L dzj d3j dzlsds@Mmisod B G e Oded ydese 5 fMmdzsw H dzw
sfdmoOldagdw L Oo j tch jdzdd L OHIDOalpts th By 8o jHtdsic
CdestfApplYo My o' BteOdzdzr § dzOMlstets?2 € (.

1 sfmMdzy LOHOddw  OtcOd3] Istos odziBigkeshd d3ts
( l9Rcd3j tc dzOW Milk§O), HO OY HT hoj dz€ dzlz o |
(ted®23.] dej i3 ftcdosHdIsMmw I[stsydzOVW kz LAl os to d3
(NodeCoun) d ¢ dzj difladmertiCoun) oy jelOdgs? B dZOMiIsd
Hjdz dgr 7 1 dzj ogj dzls OR .

z01 Y1Qdej tOydw MmjlsCd Ctsdej yde' n  dzj &

vd gt CSGHO b tsdtsecdw BT difks ot dzdat
MdSd ftodj BBdzj &3ss H ¥ ofjn~ MdsjidO) Qs
C dzts fGenkrates  d3 j30zKesh

lted LIstsd3 B EzH jjdsd]fipszONO0ddip] SIE® L OH Odac
(tedB249 d fECOsdfjoR@idzakzd L ¢ Oy Mépsindysifnd BSC d
Hijtejoj ftsjClkO.
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Details of Mesh Data

Mesh Size | Passage Hub Tip t
[] Lock mesh size
Method Target Passage MEM

Mode Count  |Coarse (20000) M
Boundary Layer Refinement Control— B
Proportional Refinement

Factor Ratio 2.0

MNear Wall Element Size Specification &

Method ¥+ M

Reynolds No. | 510000

[] trlet Demain
[] outlet Domain

t d B.2.[ j dzMeshData

t dB24uj5C O Cisdsj Udz' § O d3g dels Beshdajalysis dzls
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Details of 3D Mesh

3D Mesh

MNode Counts

All domains: 52785
Passage: 52785
Inlet: 0
Outlet: 0

Element Counts

All domains: 47168
Passage: 47168
Inlet: 0
Outlet: 0

When the Generate button is enabled,
the mesh can be created by dlicking on
the Generate button.

t  ®23.f j dz8D-Mesh




