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Pressure deforms structure

Fluid-Thermal Structural-Thermal

Analysis Analysis

Displacement perturbs fluid flow
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ANSYS Maste_] ANSYS as MASTER code does the mapping, loads

CFX Slave interpolations,and all solutions controls (time loop; stagger loop,
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! i
ansys-solid
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ANSYS solve A R 2L 2 s 4 5 5 7 8 8
stagger loop
_I [—FmE® -—=@0EE® |

H

— WEREH. (ehADIE (-) £70HEUR &3 )

() e: INH{E
QZM @ AGET —F DL D
Iog(qjma/ ) D AL HEE (MFCONV= -+ FVALUE™S | #)
P Dy 141007 L& > b

B 13

f @R FEHY Profile preserving i3 % 4cR] 14 47
T U R T S BB H T F E 0 RS L R B
FAok B oo ER s BT EMAE LS HEX AR 0 4o
R AS AL BRIRT o g A @S o) 7
i

T ERGE B ICE R P IE o

"

Normal Heat Flux Distribution {q".ﬁl

3 n
Receiver —— : I"a“-ﬁdﬂ v IIq’-SGA
e ———————————————————— e Receker
AR g
LY

g &
Recelver g .2 2 .4 .
; i H | ‘
E I 1 i L]
Sender X KoKt K
o ap oy oig 5

Profile Preserving Interpolation - Load Imbalances

& 14



Profile preserving 77 2 4r% B je=f i & fl»&‘,? 4
M E el LR PPNk oW 15 T S Aok BTy
e BURSE  AE R SRR 6 % 5 0 4o 16 47 -

MNormal Heat Flux Distribution

Freertli] Tﬁ

R S O e T
L] 1] 1 | ]
1] 1] i ] i 1
[ ] (] (] I |
| |

]

I
Sender }— : W k
i

' ] ] L ]
] 1 8
1 [
1 [

|
1
1
¢

i e TR B A %Y
41 8 A4 4 P |

5

Normmal Heat Fiux Distrbution

i

Bl 15

Meormal Heat Fhix Distribution

e,
N
o

Mormal Heat Fhlnbuhon

B 16
B ﬁ\ BYEp FEHE Y Conservative 7773 2 4B 17 #1777 > v
AR E e S0 BE b B R B A FER R Ty o Tt B e e
FEBTERB A D REE Ik A4 AR R akR

T 3 Uﬂb 13;- T" ng"’



3 Sander Recewer
T ) i
Normal Heat Fiux Distribution
" e 5
B 3 Pa *.B &
Revl:elwer-1 Lz. ::' '4"-_'5 .;& .?
O L R T
' | I 5 I ] T
=TT CTS VAN SR /L RN /S . S | S -
i 2 34,5 6 7
F=75 F=25
Receiver SR E—
' ' rl
L]
Sender T - —
F=10 4

Cetails at nodes 4, 3'. and &'

Globally Conservative Interpolation - Load Balance

B 17
Conservative #0773 24k FiF = apfim s g » «T%’]&:ﬁ%fﬁ:
VO E el R R 4B ko 4B 18 AT do kB
s e RS el P S D Rl g % S e 19

A
: 30 70 70 30

Recaiver ! 'Il .n‘ !

' | . i

Sencler T VY ST S S VI SV V-

40 20 20 20 20 20 20 20 20 20 10

Modal Forces for
Uniform Pressure Distribution

Rl 18



10 ¢ 0 1010 0 0 1010 O 10

il e e @ S.® e ®oe e W @

1 |

I i

b i I
Sender % x %
10 20 20

—y -

Nodai Forces for
Uniform Pressure Distribution

B 19
B 2021 Bol- BEAFLGREPF > RIE7 Faop B2
Ak o CRX A48 E5 dok SRl o @& ¥
Profile preserving e % i > 4r% .f%ﬁf;]'] et ke o (#F

Conservative e % & if ©

BEASHENNAY 2DEE, (EREZDOSOLIDSTEER)
— ZOH5—ATIE, FE3>H/\T1F (Profile Preserving) &2 1R .

.

EHINTAT
(Profile Preserving)

=h2, A )
(Conservative)
] 20

EERAHEV AV 1DIBE, (BREFRDOSOLID70ZEA)
— COHF—ATIE, AV NTATEER,

o HNTT

aAVHYNT4D
(Profile Preserving)

(Conservative)

Rl 21



ANSYS 11 BATHR AR FBEF 0 ¥ B4 - B
Conservative Profile Preserving (CPP):hp $&/% ¢ 7 @ %5 Rk
Bl € WA BB

A3 TR B LR A RS KRR - B o

Profile Preserving ¥ gk » @ ¥ i@ 4 &

% ANSYS fr CFX ttﬁ 7B AR P o NP E U REPE S i )

% F25 0 ¢ 32 ANSYS fr CFX =

2. 38 amrfz a e As ,,.ﬂ R ;ﬂ Yo acehfEA5 ~ ANSYS
fo CFX #i f5 % chE ipl ~ p 37§ RIBAREHA 3 > 4of] 22

0¥ ANSYS Workbench

A FulFsT [Project] @ Fluid_Channel [Advanced CFD] % q b

File Edit Workspace Tools Moritors Help

%% +The Ry BEE @ BixeEE X

Workspace  [Run Fluid Channel Canned 002 =
Momentum and Mass | Turbulence Quantitiss | ANSYS Structural (GST) | ANSYS Structural MLH ‘ ix
1
0s
TE o
E
2
505
-1
15
i T T T 1
o 5 1o 15 20
Accumulated Time Step
= FX (NLH) = FY (NLH) = U (NLH) UV (HLH)
TIME STEP = 3 STMULATION TIKE = 1 GO00E-01 CPU SECONDS = §. 592E+01
COUPLING/STAGGER ITERATICN = 1 |

SOLVING HMesh Displacement |

Equation | Rate | RMS Res | Max Res | Linear Solution |
E-Disp | 0.40 | 2.0E-05 | 3.1E-04 | 1.6E-02 OK|
¥-Disp | 0.33 | 2.9E-06 | 4.3E-05 | 1.3E-02 CK|
Z-Disp | 0200 | 0.0E+00 | D.0E+D0 | 11.1 0.0E+0D OK|  —'

COEFFICIENT LIOOP ITERATION = 1 CPU SECONDS = 5.620E+D1

| Equation | Rate | RMS Res | Mox Res | Linear Solution |
i e S P e i
MULTI FIELD ANALYSIS STEP OPTIONS E

TIME AT BEGINNING OF ANALYSIS 0.0000

TIME AT END OF ANALYSIS 1.0000

TIME STEP NUMEER. . . . . . . . . 3

STAGGER ITERATION NUMEER 1. CUM MF ITER - 9

FIELD INFORMATION FOR MULTIFIELD ANALYSIS

CURRENT FIELD NAHE FOR ANALYSIS ANSYS
TIME AT BEGINNING OF CURRENT ANALYSIS 0.10000

TIME AT END OF CURRENT ANALYSIS 0.1so00 =

THIRD SYNCHRONIZATION POINT OF HMASTER CODE

SERVE SLAVES THE TIHE STEF CONTROL INFORMATION TO START & SOLVE i
K f
@5 cF-pre f\ @ CPx-Sobver f| @ CFt-Post Run Complete
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MFX Driver: ] Driver-FS communication: <*—»

Filed Solvers (FS): [ FS -FS communication: )
''''''' > L SP1
[ Ssp2
SP3
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x SP5

End Time loop Time
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« ICEM-CFD HEXAT{ERK

Li=J U)ok
| Outlet |
Size y*
Coarse 75,286 8.90
Medium 314,033 3.81
Fine 2,419,384 0.67
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