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Passing Interface)

HEA ol shvte] T2AMIL obd o
3 A Z2AME B o)&std Bt &g

oz FAE Fux de WHE €I o

1M #@A 3 € FHst Al RokdlA @)
S&H2 geoen o adst de LA o
3] d3d 71982e 873 FAE s4s)
1z & A4S, dd CPUE ZE A2HME
E7H5® A7t Bol wWREo wyHEAE gl
al

=A ZeEA A 2]

MPI(Message Passing Interface)= @A gl AF
B A9 Zzad9 7| F9 Message Passing©l
Nee £ Zzady w9 shold
Message Passing<> ©]9] ofg| 7tzo} B FFE
ol thdzkel Algg A Tz wol
Agk, MPI 7]&0] Yo oldAAE EE ¥E
AFE oA zZ7) 8 e Tzagy o
BHHo]AE ATt A TR FTHA
d FA7 AT gA ZEAM, FLAY vlx

Mol HFEotg 2d%d Rold ol2g FAA

A4stn AW HAAFH A, ATA,
a9 WERFY AR Reld PURF

Bl Aol Message Passing T2} AAF
syntax?} interface® v}¥ 3l Message Passing
Interface Fornm®& A8t £33 =83 Ax

199430 AT o]  Message Passirg
Interface(Version 1.0)°] t}.[3]
3. X|5H &

2 AT 2239 alAYd 4EA - Navier -
Stokes WA S ALLEIAE. B o)itE dby
o2 9ol Ao A H(control volume)ol] th3}od
H 83 BZ4A4 2(integral conservation law)g &
Sgozy 2 WEsol AxY Hejd A
Tols wx = F3 A M H(finite volume
method)ol AH&E Ao, Az AASE FUshe
£~ g dsiMe FAAEHUpwind
difference method)2} YZF  Roesl ¥~ BT
718E AFRagich A AR oM ol
9] DP - SGS71H[4]& AM&3%ic) =3, GFHE

Ho glojM = K-w SST ZdE AH8-33 o

2 d7dMe fdzol oled JFd &3
v ZAolEz wFgo] {FsEe vidiugos
Aag 4 Aok gt FYAAGAAN fEe
Fuer sh5E& nEld & YEF Characteristic
boundary condition2 &3tk 53 FEF A
Aoz wro g sl mao] AACNAM wAls
2 G52 FARoB 122 AL FdEgal
& ol&F Fukal ZAZHmon - reflecting
boundary condition)S AF&3tch AT FA
EdoAE A& ZZ(no slip condition)& F 11,
Aoz FAol AdieFoz A wAstE ZA
W& Patched ZAAAE A&t o] fez
Wiz S48 WiF BAHel TAsA =
=3

4. HH Mal shAfofAef ALh HAXAH ¢

4.1 AL AXA

BHrrlAg f534 Ao Htype A= 4%
3] dutd oz AlgHU} o= Az FAo] 4
3, 3o g & Aol gola wol
polxwt AFe dAN Fde AN} F
2 ol XY A {FF5S igded 24 &
T FEE RAEY] 98 3 F(downstream)o] 2
AE ool og @o| vA|Ak Bt B0
o}y wg, dHdA Azl oz 97 H
Aoz Qs JF ERAAN 2712 dEgy
7} eyt e dAuEd.

@# Multi-block H-type Grid System2 1-block
H-type Grid Systemol Hl3te], A FHofx Az}
o] FaRAo) A watd, ¢ F&F 3
A Advt Jithgot SR, B dFoA = o
gxas =4 FAM Anrr Pdasieh 3
ol =9} xloje} &M Patched Grid 9ol A<}
3ol Apol, 513 5 AbololA Paiched Grid
7} dast, 2 web oA AZe 399
(sub-domain)So] w2 ¥Tk olife}, Patched ¥
& AFHA 1:19 dHolg] mgo] ErbsaA
AFRH o7 s 2HNA 882 F AT 3K
Aol Fjuto] of g st

wpebd B AFolAE= Multi-block H - type
Grid System<I¥1>2 =Q55, A} FY A}

- 587 -



o], Fu F< AlololA Patched Grid 7t LA
g2 Q== 59tk Multiblock H-type Grid
System ofAE 48 dFolA e AR Ha
2 748l A], 1-block H-type Grid System Xt}
= Aze #3A4& AHA7IL,  Patched
Multi-block Grid System Bt sjdz= 249
#Halgs YA "ok

<a2g1> ANARA

4.2 Patched ZAZZHS X2

Patched A&7 HollA = 24zt o] FF 9
7 Al(patch boundaries)oll ©l3tej BE&H, o) g
AARNAY ARAEL FAFH A, 9
A&, pach 2AE T8 fF3EFY BE F
27238 BEAIES YA BESolo @

£

B AFolA ALE3l Interface Algorithme UhS

o Ag wed 2Ade ¢ BEne AR
e st ez vehdh 99 19 #F& o
o 29 FFozRE FIY e BE, 99 2
J F%e QP%xm ¥ U QP2 F&I A
oA QP 49 19 AR TN ag=
2 99 19 $Fe gen 2o

Qj(l)‘~= 2 Qm(Z) ij

0 fymiz ¢ Y-
N™ = 0 fym-ipp > Vit

A otherwise

A 1 min{Yme vz, Yirr)
B Ayi fmaxu-—n/z.y’—uz) Y
0s N"<1

q7)A Nre WaATSR B2 cell m °]
cell ol E99 W A7 AU @R =
£ N3 o] nEWG.
2 Q%y = X Qn®aya

(o] (o]
Tr‘%“-f:

Z N"4y; = AYp = Im+12 — IYm-112

43 YegdA=Aa e

Boddg g T AAMY AFE UFEA
Aol AAANME BAZ oA Xol AAZ
PAHD 2+ Z2AME HE G S(overlap
region)& ZHA ®th dE o RIgE V2 W
goz iz B3RS o 9% T2 A9
imax(7}4 L.8%o] AT HolE)Y LEF =
ZAA imin(Ztg 2% YA dolE) BE
9l AR FQo] R FAs} He Aot

olg g B AAE ML MEZAL S
Aldd. 9% T2 AN imax9} CE% Z=2
AA € iminol A& T HEd, o] B9 8%
Z2 A9 imax F2oA AdE {5 FBEIL
o2x 22 A9 imin WF ZAZ, LEF X
249 imin B3oM A4dd FF FE/T o
2 T2 X9 jmax WP ZAAZ AgsHA ok
714 kA FoFd AL URE FATES 4
w23 T2 Ao uate FAREEZE AL
HY Roleg ntisiAR nie FNHAEGEE
AE 4 dTE AAzA ALHojof g
Aolth, B @79 FAAHNE 329 I
AExE zZFoz, Fawe dHolgr 259 71
4 cell o A= ojof gt

RE=E TR RY

51 A=Y

2 dFolxE 198243 United Technologiesoll
A A¥=oj7 Large-Scale Rotating Rig (LSRR)
Turbine® ATFEZHZ AgtTh[S] LSRR HWE 22
Mo Ao ofolxdst 28749 F9 doiEd=
FAH Ut o] AP AR FoAE BY-F
el Aol A A9 15%A BEE FAL



AL dido® Atk dojxdel AN APz
4L g <Et>ol FHASH L
<3#1> Airfoil Geometry and Nominal
Operating Conditions [5]
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(Span/ Cx) 1.01 0.95
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Exit flow angle{deg) 225 25.5
Re( Cx, Uy, or W5 )| 59 +«e5 | 55+ e5
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Y¢ All conditions and dimensions quoted are at
midspan ( »,, = 27 in)
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<Z1992> Time-averaged pressure distribution on the
stator
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<71@3> Time-averaged pressure distribution on the
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<71384> Pressure amplitude distribution on the
stator

<71%5> Pressure amplitude distribution on the
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<21¢97> Time - averaged pressure distribution on
the rotor
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