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I

; i+ H A A F 2 # (Computational Fluid Dynamics, CFD) # Az L 2@t E
MATA S, BRSO SRR A HEAE, QdsRa. S, FBE. it
R AR oA A FAREARIGEH AET. AWEFTL, IAEIL, |
R, FSRIOHE 3 TR,

C RERABARD N FW AR, KN S A AE A 69 CED $4E,

& 2IEH
* FIR ARG ) F AT 0 R
* GBI KB FR ARG S F oAl

* TR AR F 0 R SR
* T A&y CFD #44

11 GO FEM

AN ARy EE IR, BRI R AR S R AT R ik
PRI TR R AL, R RIS R T ot 58, EiE LR K
BRTHRAE, A2 DR T2 AR R R L2

111 —SeEAHR

(1) ARG E R
A R E R AR AT S22 b . 50, A

== 1-1
P v (1-1)

A PORGURIIERE: MW VLR N B SR B =
SRR, B A kem’ s M FEBEAR SRR, R S SN
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(g Lk 5 P ] 25 ) K SR

AARAFERFAAG AR Y EE, MEREAEZGT/IATIL.
RIGRT

(2) ARG ER
AR E S SRR SR AR KR, Bl
7 =pg (1-3)

A & NE IR, [HN981m/s?. AR EEARA NN/m®.

(3) Fmkage €

MR L E E SUNZMR RS S ACH K EE 2 .

(4) ARG REE

TERF RGBT, 5 BRI, MRS S, AN BRI A R R i A,
ARG, WK AR ABRRAR AR ST, AR Ay B AR AR

TR (KRS AT H 201 A B S R

T=p— (1-4)

[\ HFRRBREAERTEA. K. EBERSIIKT L ORARK, LAFED
B B3 AR R B AR SRR, B9 P A AR AL M R
FRAAK, FRRALAEFRAK, o, BueyhF. BREAKYBTEF
AR

ARG LA E 3 M AR,
WPEUE, WO B PR - MREAT AR RSN 7, R 1
XA ST, LIS A S R e L, B

O#dy (1-3)
ALK, WS, HAIN )58 EER o8 A

T= ﬂ(j—ﬂ (n<1) (1-6)

RIS, WFLAEE . HLOIN) SRR [ K R A2 -



$H1E R FESIEREDEERM 3

r= ,{ﬁ}n (1) (1-7)
dy

(5) RAhagELE M

IR LR AR e Bt (e Rl o e R A P R LY AV 3 S R R L O S L R ST L P
PR RS A A A R IR AR R 1A

MARREREG RN B, MRENM , BNV RRASNEEERE Ap (LR, &
MR AV B2 58 ORISR 46

= (1-8)

ZEH S REED Ap 5 AV BRSNS fRRAIAL Pa . FAKSRES
S EOPIEL R SO i BEAVEERS A3 0 S PSR T AR AR A AR X AR
% e R AT AR R R EAR, Bl AUEE KMo, /)

dp
B =
pdp (1-9)

AR B T 4 % ] SRR A R A
p=1/p (1-10)

kR R e, SREAM - BNV AR R AT FZAER, AR
RIEAV A T SR IR IZ AR R 20N

AVIV
Q’—T (1-11)
FEHKATER AR REAE, AL n—MErE, B
__dp
i~ (1-12)

X B A2 5 R B B A IR B 5, R SRR, T A SRIBN s o BIERALN1/K .
AR 2 2 B SO R R, RN s i R P A B AR AR AR A AR AT AR 2R

SEER K R AT HSAIRE TR

a=1/T (1-13)

ERE AR s R ey, A TE BRI R 41k, WAl R Aais, A8 R UK A m]
FEARTALAAR, kR X 3 B R A i Bl

BRI R, B NATT R 4qiniah, MR PR AT IR 4q ik, oK.
e AN Tz

(6) BARGE TS

VR R THI AR AT P8 3 2 TR AT 22 4014 R 0 ) — PR3N R b ) 0 1 S0k 8
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TR SR A T e BB ) R BAR IR N 7, FROARTISK 1, A7
RUBHEARYD, JFSPE 2 SR, BAREE ERREK M o %R, BARN/m.
RENARE T
(EEERE K X (il VAR DSl WARCE TR
R ) St il R K/ SR IF B PR R R & LR RO R E .t
g P E Mg, HEEERRE Jyma 5.
RN —ARE, —RHRARENRARRE RN, AT

fz.fxl-l_.fy.]-l_fzk (1-14)

A f S fONELIRENEY, YV, i ERRE, SERNEARES .

R F1: RANGEI A K H A fE e AR R FONR 1. &l /eI E
F 75 a0 0] BA23 AR — PO iR im MELR T TR 1, FONIETE 715 59— R iR il a4
FE¥ED), FRNVIRL ST

Vi A5 1Rk _E 22T ) A Y36 P9V J [k A IE Ry AT TR AR b B 2 B 1
PEONIX — AL R R0 . 70 TR 9 P11 RFAE »

o FEMMAEMELNEWIEAMD.

o N -—AABEBHNANGFEEL.

N\ HFRRRARS, AREERZIEES, RANAA. HTRRAKLS, R
R EFT% B R ARA EEA, A MG A, B ER PS5 06 ik g
A, AF—RRD, MEHRFRABELERE: TSR, WEHTH L
H37 ) B R AR,

8) 4xt/Eik, A EZRSATE
—AMER S ER B 760mmHg , F124F 101325 Pa , 38% ] Py 27 FEIRAT
KA F,Mu%Eﬂbﬁﬁi&%ﬂmEﬁ%ﬁmﬂEﬂ,m%h&&ﬁ,ﬁﬁMpﬁai
HEBEADNTRAUE, MERKTRIERNERCAYETE, @%H p, &5
R LA 98 0Pa Jyit S HEAE, A T4 H bR oy 460 He o @mMAK
ZHKIRRW T
Dy =Py~ Pam> Py = Pam —Ps (1-15)

[N\ mRAARE, RRHAGEP R AL, AR, TR, LR
ARG 3T AL, HA DK T 0.1 8idsh, AAHTERAS, KR
Bt EIR. B, R RATIN.

9) #HE. HEFEE
WIS TROWE, RAE R, M TRERGSHRED, AR 35
2}



$ 158 RRNFSHRREIFEMm 5

fE—4d b, A S RPU RS 2 TR, XA A% E (Bemoulli) HHERYEE L.
X T HEARAR A o] B 4aiiah, ik uh.
2
P LY ,-H (1-16)
pg 2g

A pl pg WONIERIKk, BRERIL, PONREM: v/ 2g FOMHUEAK, HshRem;
Z FRNRLEACK, g B 35REI0 X =T AR IR R EHUEE: H BN RISk .
A A AL R Ll P8, 4T

p+%pv2+pgz=ng (1-17)

1 - -
R PRRNERIES, FFREE Epvziffdﬁﬂlﬁs%%, WRRENIE, WRENEET; pgH N
[, FiFRAIE.

NFAERENNGAG, EERREEpFHEZL 0,
RIGR T

112 fRmREIRIS 2
WERAZE A & pory =00 WREMETGEE: ¥ rory 20, WRAHHIE
.
BLARTLANAZIT (R 22450 %%ﬂ}, MR iz %%?ﬁo, NALARAE Kz s).
BB S By A RIE ) Mg s). —MEissi il =4Eizg).

(=i

113 OFRENIARES

(1) 2RE

A TR R = IR R AR, M%7 B AN X8 MRt XA 72 X 3K

AT ARG X, w7 CLZM ARG Ay, DRIk AT BRI BB VR S S B AR e SIS, M
M RUE L SR ANIL S ERR IR BE A, Fias AR N T = Eh i S0 F 5 1«

EILS IR X A5 FERGYE 1), it LG5 18 1R ) A B A R PR AR HORE R 2 AF - 12
FrIZ BN AR S AT A7 A L BESRRE ) B i I i sh #f AL S E B A B R
IR 2

ML T WA IZEN IR N-S . i TIA A ER I O WA IE R BEMR %, T H X
7 RS B A DT K32, AL N-S J5RE T AR A2 AR K faifL, il
IR R TR O MIRF A RO R, e AR R A R W R A 1-1
N
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K11 BRERERE

TEEOL 2l B9V
DRENEEEMRFERENMIZ, Mo/ L GAREMMEE) #—MIE. LH
JZ PR TSRS 1 ) IR
AT YR REEL R R, R e R
@4_@:0
ox Oy
2
§E+uéﬁ+vga=m]+UaU+vau (1-18)
o ox oy ot ox o
W& EWH Yy =0 ku=v=0, Ey=0mY >, u=U(x),
Rk B =10, SRy, VI .

b 1 TE 7L O A S i N T 3 7 AN Vi A B 1 =

(2) $ikra A
BEL ) e VA A S A 50 i 5 2 B 0 ) 7 ) R0 2 PR T S PEL 0 T 43 PR 4B R ) R
b= AT

PEERH 2 45 A F AL U 1T A D) 1) I 34K 1) 800 AT, e b B R AR RO
@R

P 22 FHL 75 & 4 1 A M AR G T J ek 7 vl B O BUE SR, R mb e (R34 RO 45
R, RETILFERTE, EVKESXE LR . EE- NSRRI
HIRKKR, SN T

BERIE 15 6 22 B0 0 Z RRR AR AT -

VNN VAR (N R

1
~pi24 (1-19)
zpw
Roft A A T TS AT FBORIR T AT, B, X R d N AR A
dEEk, TR EON:

24

C. =
P Re

(1-20)

V.d

Vv

A: Re= » WA Re <LW, IRES KB EGELT .
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1.14 ERf#R

BT AR AN RS L EA ML, BZRA R, VR hok, fnii i
BERNEL. Fil 2 e sl B2 i 2 2 [BIBCA M IR, imii 2 s kA 24T 22
WERE . — UK, Wit @, mERE TG

MFEE RS, 2 Re<2300 I, Eii—E AR Re=8000~12000 i, &l —EA
it =1 2300<Re<8000 i, iishkt T2 5 i L X .

R Nl AL R A i FE A5 1, Be CLE AR AT —FhoiEme s i . Emh bR BT AT i 3 o)
P IR G AT, o ARV R B TR, AR T AL R AT TR ) R G
RRFTHZGHE, BEFESER R R #E T H. Fluent 8 H] B S S B0 7 & G55
Spalart-Allmaras 57! , Standard K-Epsilon #£%, RNG (%, ##) K-Epsilon #£%! | Realizable
K-Epsilon #2758, v2-f#57, RSM (Reynolds Stress Model, %M /A7) $AYAT LES (Large
Eddy Simulation, AjREftl) Jrik.

115 imanfEslo iz

AV R AR D, AR L R R A 0 20 R S A
HER TR,

WSRRA L R R AR A BT RGOS F AL S . R
WAk RGOE TR HTCIE TR, By BRI AT R S i

(1) s

330 I B A8 00 2 S . 5 T 40 SRS I YR P BUEA 1 R  3
M, 55 R A A B BT R IO, P DA R A A

op 0O
P9 (=S 1-21
~t=—(n)=S, (1-21)

TR R RSP TR — R, &R T AT RS RS ] R i) . TS, A& M0
ZHHPIMARESMA R (L d TR AR TR Al BLR AR B € LR
(2) Hhzslais
By AR E AR RAT ATV 8 R G0 P AL A0 2 i 2 A e 1 - 1Zoe FRTRA N ikt
F Bl B I ) AR AL R S5 AN TR oT /R _E RS ) 2
ZE RS br BRI . ZIRX - Ef, IREETE R
5 o op Ot
—l\pu. )+—\puu. |=——+——+po. + I -
&WJ&ymd =Ly + (122)

1 J

A POAEE: 7, ANIIKE: g MF i J5 1 B R AN AR Ty (g
B EARRD™ERT ) F S HARKRAE SRR, 0 fLA BRI A i SO
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N5k T g i

ol ou . 2 ou 1-23
ro=| oy — L || =2 LS (1-23)
y [l{axj Ox, H 3 o ox, v

UJﬁ“ @ﬁﬁ

i %%%Bi#?ﬁkﬁm%m@mﬁ%miwﬂb%Kﬁﬂﬁﬁm%ﬁ@%%1%H?k
bR g — et
1

TKIAER EBH AR . K =—(u® +07 +w? ) Jgsfie PSS M, Wikl S

o

T 2 —ERkk, Wi=c, T, Hc, RILAK. WTLAERILLERE T AEE MR T
fE e

%+div(pﬂ")= div{igdeJ+ S, (1-24)
c
p

At e, WA, T ONEE: b 9k m RS Sy i vk it A Kt TR VAT
RN UBRE e AN RE I 7y, AT RTFR Sy R PERERII .

§ é'}“‘g;% W’Fl}%muwmuzib 5%@%}t$jﬂ$]fﬁl ’I'ﬂg‘.]"}'TT}I-Qﬁmuﬁb %'ﬂ" )k:«}:%:@.
by, EETULGBHE, TAREKRETES. Wb, KR4 FHAKRTH G,
st F AR FRAR, EEAERH AT T,

116 BRFMSIASK

R MR AR, B 1 R =R R RS, IR B AR X
TAE R R, B AR A A -

R SRRl s b bl st WIS AT 0 S P RS Gl e 2R
BB T AN R, BEE AR, SR PRI A A B R A .

{£ CED AT, SEARIA SR QG LL T LR

(1) ANv gt

AHAF R A DA R EE . W WA LR A RN LA 54T
EWAPNEBUE, 5 S8 S TR ok N EBUE S U

EREAQIAFFM: T SORaE R L R B YE R bR . X F R AT
ERTA A EGa0L, AR T R4 e R E8EREER, KRR E RV R R, M
EEAZAEHEA DS E ARG, X &S8R D3 E P B K i AE—EE,
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EDANQDFFH: T E R DR E A AR w . BRG] Tl s, &
FARER. KN BGL R FA T 70 CRME R sl A/ B0k A R R L. X1
OURT R 2 b, s SRah R EN o B Jo N DL 5 ARt R] oK e SC/MER s e 2 st
(I HL A

FREREANDAFRFN: HTCRMALFRERERN A EARS). €47 4R A nsE
EANORIFUERE, FOVEEEE, mEA LR RARsE T mERE R . HEKE
B R o A B B AL T ARSI, R E N D AR

/N BFATEETRAFHMOMAEEII, SEHATAREHFE AT S
TOBRZE, BiZgAEIAND DAt

(2) B 50

EABOARES: K OH DL EE S LA e ERE. KEENEERHT
WA o WG R A A N, A EAE R KR, W R B R
G AR i 5h B

fESR R, SRR O R R R R A, FIRA R B E . WA
PLELE T T R & SEPRIAE,  WBCSICHE IR o Il g 2 AN 2

FREH O RS s H 53 5 R 7 i et s i 2 A RIS, 7T LA A R
R AR AR, MBS RS S E AN O, AR RERO
UL SN

(3) E4kEEm ATt

o TR ) I R, T i B RE T N TCRE RS T A, T DR s RE I D) ) R (R
VRO BEREIEEN) , 4y BEMI IR F7, M REIOURE M 85 o o] CURRAR 24 3 5 15 00 o BB i
VIR MG SRR S AN . BT A R4 G e Al E . e i Rz E. oM
RS, A

(4) *HARAR A

T BRI A B T S A P XS R AR A o 7 X BB O R 1T 3545 % 9
&, R TE B RO R [ 2 &8 0. EXFRUS b, T ED S E 78N 0,
R = HIBEE R 0.

(5) At R4t

RGBT LAL S sl iR A I R, R4 T DR R B R & .

117 FiEHFZEC

{1k %8 CFD B FISCH 230, (R T 2, AR A2
A TR R IR, TEIL 1L
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F 11 REHFRUIRPCP R

®E X X X X 7 X
(Non)Linear (3E) &4 Moment 5
(Non)Uniform (36> 5 Momentum Thickness HEEE
Absolute(Gage, Vacuum) Pressure fﬁ & A% K Momentum(Energy)-Flux HE (R KR
Acceleration s gg;g:ii?lm-mtegral HERIT KR
Area Moment of Inertia P AR Navier-Stokes Equations N-S 7z
Atmospheric Pressure KEEH Net Force =W
Average Velocity A Newtonian Fluid BT AA
Barometer SEiF Newtonian Fluids S P/ RS
Bernoulli A% No Slip T
Bernoulli Equation EEFApE =2 Nondimensionalization TEMN
Blasius Equation VTR LAl No-Slip Condition T %A
Body Force %77 Nozzle e g
Boundaries BR One-Dimensional — o
Boundary Layer BHRE Operator HT
Breakdown Jiiibiny Osborme Reynolds R E - Eif
Calculus WM Parabolic LIS
Cartesian Coordinates R AL KE Parallel Plates FIT R
Centroid Ry Eill:tl;aé()[:liffel‘elltial TR
Channel g Pathline Y5
Coefficient of Viscosity itk &35 Perfect-Gas Law HAES AR
ggﬂlﬁiﬂe Dimensionless HETERTE Plane(curved) Surface F () @
Compressible(Incompressible) ) R Plate e
Conservation of Mass & Poiseuille Flow EIELuR

. = = R =

Continuum EBAR Pressure E A, HEig
Control Volume L L Pressure Center JE A7l
Confrol-Volume Fl PDriZilsjilll)lEtion(Gradient) B (B
Convective Acceleration X I N Pressure Gradient E
Coordinate Transformation AR FRAR B Random Fluctuations FEHLIkZN
Couette Flow FEERish Rate of Work BrjE:d
Density iy Rectangular Coordinates Efidtr (&)
Differential 4 Reservoir K FE
Dimension ENIRE Reynolds HiE
Displacement thickness HEEE Reynolds Number FEH (Re)
Dot Product PEa Reynolds Transport EEE

Theorem




H1E

A SRR R 1

(452%)

X X ® X 7 X
Drag BH 77 Rigid-Body R4k
Dye Filament Yufh by Roughness FAE
Dynamics zh J1% Scalar FrE
Elliptic PR & Second-Order —r
Energy(Hydraulic) Grade Line AEZR 2% Shaft Work Hhxh
Equilibrium i Shape Factor AT
Euler (€A Shear(Normal) Stress B (1) RiJg

: angi KR (R i

113)1;2621;13%;@ angian) Method of i\’ﬁ 7}5 EFE BIH) M Similarity Kl
Field of Flow i Skin-Friction Coefficient BT BEE 250
Flat-Plate Boundary FHRIARE Solution fRE
Flow Pattern FA (i) Smooth i
Fluid Mechanics ik WA Specific Weight thE
Flux iz Stagnation Enthalpy 1k 42
Fourier's Law S ER Statics )
Free Body W B 4 Steady(Unsteady) B &%
Function R Strain AR
Heat Flow & Streamline(Tube) me (&)
Heat Transfer Hfid Is)lél;is\t{:l:i:?(Mateml) Btk (k) S35
Horizontal KR Surface Force FTH 1
Hydrostatic iﬁ%j}#’ il Surroundings SME
Hyperbolic XL 256 System k&
Imaginary A Thermal Conductivity ES
Inertia 1w, RE Thermodynamics o
Infinitesimal ToBR /N Time Derivative i 5] 4
Inlet, Outlet . A Total Derivative 2985
Instability et Transition L2
Integral Mo Variable B
Integrand WA R Vector rE
Internal(External) Flow W M) i Vector Sum RES
Jet Flow B Velocity Distribution HE A
Karman 17 Velocity Field EEY
Kinematics BENF Velocity Gradient HERE
Kinetic(Potential, Internal)Energy | 2l (%, H) & Velocity Profile o T
Lagrange HiE I H Venturi Tube YRR
Laminar Eii Vertical EEP, HIM
Linear( Angular)-Momentum % (FA) MERAZN || Viscous(Inviscid) () Kt

Relation




12 Fluent 17.0 Jiti44h B M AT 12K 18

(ER)
® X R X X X P X
Liquid ik Volume Rate of Flow HRNE
Local Acceleration L iR Volume(mass) Flow R RE) RE
Mean Value FHE E(:}:rm e(mass) Rate  of R URE) W%
Mercury K £ Wall Shear Stress BETRIBU N 1

1.2 HERADFEM

AN R Ty e BB AR AR, BRI AR SRR
BRI TTERE . TR A EARR, A 3T EE CEX BN BB T,
FEA TRERU D Fr (R A

121 ERANZENEE

THREAZN 115 (CFD) & 20 20 60 AR B 1HF 75 T2 (Computational Science and
Engineering, CSE) IRGRUAZH]— 1% 3¢, Sl i i, X202
AT . —ANEBERRERILIL TR, &F CFD @ ARSI, BN dn b AE,
W% TAE G AR 1 A s TR, Wi, iR, MEfl. KRS,

T CFD BHI A RE H s se i, MHFEEMARY K, 0T, w4, &R, 3%
SRR N, BB TR e T & R S SR AR, thE 2 R
Fr R R o

BT )22 7 S BR by« BT R RISEER R 7T 3 51 o XL VEE AN A
AEHATRIIL, MEAN . BRI R R IR S EGE M 30, BT R SE I i T4 it
AAHAES: BRANREWIER AR TB, ol DARE R 7 e v R B IE R E s 115
TR S 2 PR AR I SRR B I 28 5 T BoA R e R SR B A

B SR, TFERA A AR B R YR TR, IR b = 4R B A B
LR, EERMELT, WEEEREME, E2A0E, iHERE ) ZRe T e A4
Hse N TEAE S SR, HERE RN TSR AR TR, BT
PR o TR ZE R s, BATEFE TR & Rk, TR 5
Pri|f A et Bl B RN RE R, SRS AT

ERAER AT, TR KRN TT R AR, — A RAER R LRSNE T, il
HUE R RO — S S AR s AR A 5, B R R I LR i 7 — A ik TR
b 2, BB BUEAERRAT I, N TR R iRk . B R H B TR B A
By AL E TR AR TR ) 2 U R, W R AL
BHE WAk W TR AR THEUR BE S, R R I  E S . M
HATHMS S, #3) 7FRIRA K RE .



£ 158 AR AFESHRRIE IR 13

CFD JjiE A a3 iy B T S8 7 2o H BB — R R 1T S SR B
HAERE— % BRI R RS A e TRFIEEHE, siEFHEE RN RT
faEf. meflanSHEst . gl (N-S i) MggEfi. NMH CFD Jrikift
TGP [ RS RITH R, BeREEFSE R A EA T RS, K
AR O I 5 45T 7 s e e e

FEEAE &, mLAENRE. 2hE. fEE. Jmiibrih S sr e i, wniEss .
VRO Xy FEA R AR et o R4, ASRE & LR g, HRERIEUE s
VKA. SRR R TR AT e dh e WAL LT AR AR, B tH R Xk, FR45 i A it
O BETET DA B [ eH T (30 5 2 1o i EL 55 IS A B R R L B A B 7R A R R
P e BRI

KRBT EEERGRE/ME (FDM) . HMRoc (FEM) PUEARME (FAM) |,
R FIZ 8 77 0] DA TR E HO — RPN, B sOr R SO EER R — 4
SRR IRt Rk, B2 R sibrilE . & IER 2T Gauss-Seidel %47,
TDMA Jji%. SIP %} LSORC #:%5 . FIH Rk 270 TR FoR g 77 T U S R P ot
PLA T SEit it FE R CFD #iftl.

122 HERADZRKELRE

CFD a5 — gL R 5 AP ER:

€I 2UAMREENYEES, BELRRMAAEE. hPEE. ZERTESNN
TSR E 7 [ K 38

102 #uEANEARASESEENKE, BTEXEM CAD 81, B/ LEEAIEE
HEAMTEXGHTRENELS . MSORENNE S TORRBEN UG
BREARARN, FENEEEHRIETENRT AT ENE, —REMEN
EXtF—HE

€Il MAKBEEZNVGEEE ADSEOMAREE—RDRE. EHEE.

0 EEESMEE, REAGNSER B RIBESE, WREATHIEE Tk
B, FERTHEIHAR.

HEESTEHRES (Post Processor) SEEUTEE R, it Bk,

LIRSS R CFD B A it e Horp, B Rl g V2 BB BT FU ) IR AL,
— AR R TAR & 7R

123 FEEITZENSE

fEiaz)) CFD Jyitt— kbRl AT BN, FR B E TR, DA R i
SESE . FEn R ERAI LR, SRR RCR AL IR PR R, SRR L. 2R ik
BEHERMARM, AL | BRI .

b T RHLBARAT R TR AR, VF 2 R (0 RS il Al LASRHH X358 28 ricfe B R ot
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B, HERHENS R LR ER P AUE R . SUE I AR AR IR RE 2T R J 1 2
NIz

X 33 25 A A 2 PR AN B ) s R D 48 19 2% 1) o S Bl o R R BT o S X 3l )
PEVFE EAESE TR, #iE G4 T K shr BN s AR R il R, 49
BRI A YR E W U AL E . B HARR N % H R g <P 1 5 i /s JL AT B

— AT S A AR AR . B A AR T XA B A A KR B AL i A
FHARI, FH— 25155 A b AR 7 FF) T 2 B3t 2 A BT R H SR FR N XCIORR R 1 DX 3o P 2 5 Al
IERE, PR R B P S AP B

FHNEEL T EE AR ENE. AR GEMERAERE. MiX 3 forEs AEHm R,

(1) AR ENk

B R Z i RBUE R P R A ko TR R X IR W Z s, HF R BRANM
WA AR LR R R, RIS R R (BRI RSB ERNRE, #ELEES
B F AR KRB ES HRA . IR RR AR, BB, BE TR
AU 2 AN e Y 10 e e SR AR SRR IR 2, JU SRR IR 2 o) i, A PR CTE R
BRAARLE (8

Wi Z o JTEA 2R, B R E RN AR B RERTT k. REARZESRIEX
FEA AWM —HraiEs —MaEZES . B Es ML s K, s
P R — Bt BORE R, S PRI R T SRR B o GE I R N [R) A 215 () LA ) 22 434 X
Mg fr, o] AL A AN TR B 22 3 ik B 5K

(2) ARELE

A PR TCE R — MELL R PR R 2 OE RIS 7T, FRAE &N 43 # i
IRERE ARG CR A SUNEUR &) K i B EE 67 f o soc LA
BRICHTRE, SRR N & e A0, W RS s s ik A i, B T e i
FAMAREOTRRA, SR AL AT DR B 8 R RER A R

77 PR ICR R ¥ B LU AT PR 75 B AN R AR RS, 7ER ] CED 3 A3 EAT 12
H i BT CED 3fFrh, U FIDAP X H A IR ek,

% A TR LA A B A PV AL AT RIS 0

(3) A AR ARE

A BRARNE RN R RS, Rt R X Mg, HE A% s A B — A E
AERRIHIAR, KR TR A EEIARR Y, N2 A RO .

b AR RECE MR AT G B & PR IR o2 A IR BUL R S A S A AR
PURIEA S B 5 T HER, R REr L L M MR

RO RE RV SO AR B AE AT BRIl (AR b 1 <48 SR 2, S Rl el 2 R A
A BT IR/ IR AR A S e R B A

A BRI BUAT ) 2 RO R 2R AR B AR Sp AT R — AL i SR A A B 2, 3o
MEXBAAMGR T, KA RAEBER AR




£ 15 R AFS R IFEM 15

AR R (WARZEDE) MR LA, SROrREEA e e i g
PRABUEBIEAM PG OL T, thae or R KA 2 718

SR AN = A BRARBUE R AT PR B oA A IR 2 i M R )= =& S AT ik
ARENEEM B FERERTE, (HR A XA BT, F AR A AT BLAEAT R
FEMERI T T AR X3, {E R T DX e S5 R A™ . A IR ZE MER I RME T 5
THhife. 51T,

AR B TTikE & R B R X, RN Sha R AR R EER, T AW RED
A IRAEBIEEM. A REREEH FRATHRE, TN T A FA%, & FI64T. H
FERR LA b R BEARE R o A PR B JGIEAE R ) REAZ | v Uik 7 T B RF AR A L FE A N A
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(1-25)
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TR 0T 12 B, R P ¢ AR TO, T+ At B P SCREER T, L T(1-30)

AT
8‘“&"? ES"' i
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FTHREHEAMRE . R, XL PR FAAE N A1 Fluent F4- A € BAS 30
A DA S 4= 5 Fluent (4 & 8% 28 MRS (1 R RS #51-F GAMBIT. TGrid #1 ICEM CED.

B 7 {4 ] Fluent P4 € 4% XAT MRS SCHE41, Fluent 38 m] DA A At kg =0 A A& S

HoAh A% SO S R A 2

File—TImport

SR G AT TFAH AR 2R A S B 58 1l F B RS X S fF 45 GAMBIT . I-DEAS . NASTRAN.
PATRAN. CGNS %,

2. BERAIHMBE S

{t Fluent 1, S5E{EAIIT ARG 145 BARTEAE BRI SO B . AEARAT ORI
A DO BB SR GRAE N il ks i S Ak b 2. I SO R A o L R R, 84T
LR Fluent 72BN o] BLE SRRSO, & o] DURAETHEIHGRTI R E, 7RI
—JE E AR A 3 IR S

(1) 5 F4u 4

wETpnig, SE0CH P aEMRER LR L. HP A, BERREER, VR4
H.case TANERVERT DMZ PAIT B e i, T SOIHERRE 1, SR G148 ST A

File—~Read—Case
SR, 2 PAIR TR RE, AT CE SRR E O, el DR B ST T
File—>Write—Case

(2) =B HE M

R TR AEERER, O NS S AL S PR R0 N I ENEZE B
i, ¥ fEsN.dat

B R RAF L B S RO 2L, AT A

File—Read—Data

ipIDEipuszaving: GIYSE PN &/ g L

AT A

File—Write—Data
0 mJ DAGRAF S S

(3) RlitieE F6] LAHAedtds A4

SRS AR SR A BT RMR AT R B, R X P e SO mT RO gR T i
5. f£ Fluent "Praf DARIRHSE A BUS U BRIOSCHE, AT 84T

File—~Read—Case&Data..
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FITFSCFESf 1, R PR R A FB S 5E i N A, Fluent 2 H 2K 5 545 %
FIEEE SN R, AT B

File—Write—Case&Data..

FPFSCARER AT, RIGIETE Save CIRP) . BLOTLAKHS R SLARSE OB 1AL
S A I (A7 FE AL F
) 8RB A
£ Fluent i LA B 3 (8470 A LI A T, RIS Al ml DL SR A47
B, MR RS RS ROR & 3 AT SRR SO f Sl .

File—Write—Autosave..

T Autosave (Hz)RAF) ATRHEBFIIF, W 2-7 Frzn. AT LA2y il st e S SO R e
XM EIRG. ERGEREBET, HRFEEAN 0, HARBNRS.

M ] LON T B ORAF B SR 4, RAEan B R B SR I 4a, RGul
2 H B FTRAT B S BSCA R SO 70 50N cas K. dat J5 41 .

r
Autosave

Save Dlata File Every (Iterations) 0

Data File Quantities.

Save Associated Case Files

© Only if Modified

) Each Time

File Storage Options

ﬁ Retain Only the Most Recent Files

Maximum Humber of Data Files 0
Only Associated Case Files are Retained

File Hame

F:\Q0-FLUENT 17.0%ch0T\elbow'elbon
(@) (=) (5]

[# 2-7 Autosave J15HE

W R b AP oz Bz B, A ARIA AR 85 5 5 RIRA T X Aol
ACE s M. X2 g7 fuz £ Fluent P 9 R4 LA A..

3. Bl SREHE

R (Journal File) 27 Fluent f5 444, W2 H Scheme 1E= 5k, nf LB M
Mgt QR A —FREERPHEABIEH P fiE, 2% 33t P BERLE a2
N BEVERGHERE S 7R P SOAR SR 45 A Scheme iF & QIR #ER U, T
{Eit 25 ] FORTRAN & 5 422l

RSPl DU REE A1), Scheme 1B FHTS “; 7 fENIEREERIMARE. HE—
ITIEAEIER 275 5 7 ”'leﬂﬂlﬁﬁjjﬁhﬁo FHF'—IU\E/EJ'FX??EP)J%}II’I#{?_‘JIUE\EW
5, AT LB ‘”ﬂﬂﬁ}HE’J i 21
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I HERE AT DL B 2 A, AR BRI A S S S M E .
L, RSO R AR R P AT IR, R EFLRRA S AP G2 T &
M A H A . R, A R AR R A A B R ST

AT H AR

File—Write—Start Journal

REGTHRCF R I, kMY Start Journal (JFEAHERE) SEHAT545 J Stop Journal
(Z&1bitFE) , Heh Stop Journal (ZILFE) SEITC R R Ik .

AT SR -

File—~Read—Journal

TP ARG O, IEFEEST R S, 285 iy OK 428, TIFRERE U

4. QEieRXH

SRRSO, 80 (Transcript File) 4% fi] Scheme 15 5 SRk, AT PAiCsH )
FivA s R AR A ST, AR ICF ORI A AT EIFRAE . 10Ut R 2
FF R A e R IL S, DUEER Y AT n] DA SR TR

SRR SRS TR T Jy A R O SO ST, SRR 1L DR 5 R SRR,
BT S A -

File—Write—~Start Transcript..

THUGRANC RO o AT SEHAR A

File—Write—Stop Transcript..
{5 b s A o

5. EEMARB AN

DR A A S (Profile File) FF 5 SCHHRIL S ERGIIA&AE,  Lguml LU iA 5 i %t
SISO SUEFTE N CURR RIS JE o0 A 3015 e B A ST st S 3

(1) PATE A

File—~Read—Profile..

I ARG O, SRIRIEFEC I, BRI 5 el Koo A S0t

(2) AT

File—=Write—Profile..

TIF Write Profile (51l 5 e ¥/rAi) MHlHE, QI 2-8 frzs. WEFROI@H L U IFE 2B
oi A M, R AE Surfaces (R vt 2 E AL XEL, HAE Values (ff) it
REMRHZE, il Write (5) 2880 T LA il 57 ok Eoop A S0AF

1 5 B A S BE AT LURAE SRSk B S b, SR AR BB . flin, EEETHE

o PO EE ST A IR E GRAFAE — AN 5 A A SR ZETHS S — A
By, FP T DA NI AN SO B I TS D 2R
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Write Profile (5|
Options
@ Define New Profiles
() Write Currently Defined Profiles

Surfaces [1/6] [2] (E] (=] values [1/103] = EE
internal-3 q

Pressure Coefficient |;|
velocity-inlet-3 Dynamic Pressure
velocity-inlet-6 Absolute Pressure
wall-4 Total Pressure

wall-8 Relative Total Pressure
Density

Density All

Velocity Magnitude

X Velocity

¥ Velocity

Stream Function
Radial Velocity
Tangential Velocity

['Nnte. . ] [}{elp]

& 2-8 Write Profile (BilH @& M)
6. RFEGH
B o i O S i BE al LR 28 5 A AR Rk AT (R 7. BE el L] Fluent %%
N T BT O/ AF,  tm] DU 28 = 5 B 3 O A7 o e S s B A
Fluent Wi —4" Save Picture (fRAFFEIE) XFiHHE, fECRFEGSCHERT, AT LMl
SR HE S EE S I AR . A RS T E, W 2-9 R,

Save Picture
Format Coloring File Type Resolution
O s 9 Color © Baster  yiai 980
@ JFEG ) Gray Secale fector
PPN | Monochr ome Height T20
) PostSeript
TIFF Options Window Dump Command
PRG [¥] Landscape Orientation import —window ¥w

> HeE [V] White Background
VENL

Hindow Dump

[Save. e ] l Apply ] l Freview ] [Close Help

B 29 REFEERFIMHIR

AEIXAIHEHE T A LG GO AR AL B 5 SUIFREL, e ANy 1), JF n) LT
G SCE BB AR Z A K, A IR 7 BT . Py SR AR ORAT
ARG KGR OEE. SRR U AR ER S, X5 s 20
IR R R, BeEfRiaksE; REkGRSREE, NeERnER.

R ESEUG, SGH] Preview (Fi%) fZlie & EME 2 4 C 7 . IR A C IR X
Bo, AR AEFAE IR VNS EE, R e R imE, AR LAk Save (ff17)
R & WRE TR AT LI Help (FBh) ARG AL IME R .

7. i Scheme JExX#

Scheme 15 & FIE AT AR 3 Moyt N B — T2 e o fE N Scheme YA s
S MRS E R N =R Scheme 1B F BRI EL TR



32 Fluent 17.0 Jiif445 B M A T3k 1@

% Scheme CAFHLELR, AR LU T A5 R AEE
File—Read—*Scheme. ..
B R B i A
> (load "file.scm")
/) Scheme STAFAT LT R A1 SRR T -

File—*Read—Journal...

& Hfy 4 file/read-journal 32 A, JEr[PAA] “.” 5{ source #y4 i A:

> . file.scm

o

> source file.scm

2.2 Fluenti &8 K iy FHemua,

Fluent o] LLTHE 13 sh R0 045 :

BRI =/ = 37,
TH. T

NI

EM. ERARE.

S A R,

At A 8 AR AL

Bl B AR e B B fE ARt 7.

fB 4t At

bk (BE) 245 R Gl BETHIHIE.

SRABHSERAR, AREHRBREREAT/BTHETRAANREBE
.

3BTRS SRR, AEREIEE PR ERE SR,

RRRER LM E, BRRAXDERNR. RER. HRH. BAFPLLL9
RAEH R,

VENES R RS CEEEEE MR YRSl TR
SRS 5

R — B R B 0 .

A, AW SRS

ST PR B BB B

T 2. Eluent & T 82 45N o] PRI R 21 5.
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2.3 FluentkfZE

Fluent & —4> CFD Kfgas, fEiHFE o #r2 ol B KM e a st — i, AJa1%T
AT TAE.

231 HRiTHWAR

H TR AT, T T P )

o HETI(EN: HUMITHNARZMA, HHEROBRENZHSE.

o B TEMA B RMTL KT, AR AETE, BAREAEELEZL £
B —fHATIHE, PRI EH R AR,

o GEMEMHA. FEWMRHZAKA. B, AR RAZTENH, BERY
ot REFEXRMERFA, RIZTEHN, LREEEN,; EHEPRERE
H R A

o BEKMAR: ZHRIUTENFARTARAREORER L TR, = EATLFT
T bt E sk, HENKAGTREYH, TETES KuE. Fagfxl
BT LB T, ENATENRTRESE B BRLAMNEA, H
HE®RT, RFHE, BERIERE,

232 KEZE

B SE TR KV RFIE G, RIS 75 B AT DL JUAN A B e R

CUE= 2P
EATAEMMEE: 2D, 3D, 2DDP. 3DDP.
INCE

M.
HREFEROEAATR: BRAZRR (K . WFApEZMFR N, it 5H
A%,

M.

BRI RO mEER: g, fx#k, Z2IANMRE.
TR A R

R FEE.

AT ER S,

AR .

TS

hELER,

RELER.
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o LERMUAME, AEREMMELER,
Fluent F1THED BEAT I 5 Bl DI RE X LK 2-1.
#2-1 Fluent Nt ES BRI AFKARINEERX

5 B NEHEE R R
AR File 25

A% Setting Up Domain H#E[X
EFREAT R Setting Up Physics IfEX
BRI A Solving ZjAgX

WIE R Setting Up Physics JEEX
ubis s Setting Up Physics DJfig[X
TR KRR S Solving THEX
I Solving T#EX

KRR Solving JJgE[X

RELER Postprocessing L X
REFAER File 33

R4 2 TR0t P (8 o 1 Setting Up Domain T X

24  Fluent{sARYEAIE]

Fluent #2{£55H| (British) | EFREEAG] (SD HMEK-w-F0i] (CGS) A EA7f], XLl
BN 2 [ n) DM L . {5 Fluent JUGE, XFFIAFRE. TR0 B2 XHmmEL. st
GEH X-Y B P SO R 6 A ] B B o R RAR SO, IR fE B HIRO AT A8
fril, fEHE Fluent SEART, J9fEGE e M EbRArE] CRIEBRLNK) SR, Hit, £F
NP SCARI B R ™ i 150 FY) B 0 RS RO i AT 4 IR 3, DAGRUER LT RST I

by

2.5 Fluent{E RIS 42RES

i1 H] Fluent [y & 2 BSR4, Fluent S AT 2EAU4045 grid, case, data, profile,
Scheme L1}z journal U4, FiH SO 284045 case, data, profile. journal DL % transcript 55 .
Fluent i ] PAORAT 50 i 0 A7 R AR o (0 $5 DL, 36 2-2 25t 1 Fluent 2 (1) 3 22

R,
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% 2-2 Fluent 3tff28

XHRE R & £ B
Grid (P44 3CH) .msh LRGSR
Case (T H3CH) cas ORI, XigE L. PiREER
Data (E{#53C#F) Jdat EREAN MRS SRR RiEF GRER
Profile (i3 B3CHF) H P f8E FF e i 7 X )i sh & A+
Journal (HEXH) H P18 5E LA PR & K4
Transcript (&4 iVakiy ex e FAE R
Hadcopy (REIUCH) | Bkt | N IOPH RIS PEG. TR,
Export CRIHCH) Mt | RS RS FAST, EaSight FIELDVIEW
Interpolat C¥5E:3CHF) [ )akizh FAT BRI 7 %2 2 18] B0 SO e
Scheme (JE M) sem i Scheme 15 & %5 B 73X
A fluent 1EF X} Fluent 74T & il R 1 304

26 ARE/NE

KA [ Fluent BAFHIEEATGM, 15 Fluent [ 515 7 S AEHVER . Fluent
B P A S P 4T Fluent 53HAl CAD/CAE 8O, &M CAF/E Fluent
T F ARG H 775D Fluent B)HE AP
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: B TUTAER R AT AR AT 69 e, 3 5 RAT ) JUATAER R T L S BR.
RPN f, KA RRATT S RS T B, ARUTRE M ® |
| EBA AT R A R A0 A A R R 24 CAD M LT AR,
AF 45 E x4 DesignModeler 3044 #4744, 18 11—/~ 5 1)1 484~ 23 DesignModeler
R :

& FIER

* AR S JUTHA 69 A A
* ¥ 3 DesignModeler 3k 146918 5 7 &
* i@ i1 54§ 3 DesignModeler ¢ TAE1T42

3.1 #v/lfIsEiin

EREAT IR A BT Z 00, o e EARAR PO ST QRS LA AL . H A, B LA
BRI T A LR PR
1. B AR E R B AR
F A I R4S A R L B LT R B (R Dy e 308 S M 7 v B AR R T LA
s (EER R R AR BRI, O S 2 LA B R o
2. RFA=4 CAD St T s
Feild =4k CAD BAF I JURTRERY, SRS Fe A0 MR L B A ol LRSI 3 L 3L, &2
NI AR R P A T AR 01 4 o 8 X 1 VA AR B B T i, e Ak Bl R 2 1 L AT Y
(BB JUPTRS B — RO &, FE AR AR 0 20 T ElE AT B
A& 4148 ANSYS Workbench 17.0 11 DesignModeler FEE {31 J7 i, X AMH B
— =4 CAD B A, IR B8 CRAL 6 22 OB R F R 0 J LTS BE . 2R000H:
fi CAD ¥4, DesignModeler JL{ B EZEH LL K 3 Frik:
o HIKMUIHRES X, il B Re WaRES X, M2k - %\~ KRB NUFRK
B, BBt ARWAEEE, dTRAR BN hAREFES.
o HUWmKNEENE. At AEARGKT, RIATEHNTE, £F. fdlA
MREHFAELERGAAEE, XMHFAGKAZERNE, R A AR
R RTHEA, Rfhs kA,
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o REMAMAMTE. FENAMTERTEECH, BRFRATREM LHNH
MR, BEAAT L 20, R L PR R R B WAk, B3
WA K12t AR MR T R, RO BT Y T S R AR A — MR T UL
B SR 2, PR — R 3 4 AL, RSN EKE 4. 5H 6
AN BB K

3.2 DesignModeler{gs

DesignModeler 17.0 & ANSYS Workbench 17.0 W@ &t SRR T 6. WS FA&,
DesignModeler 25400+ — %] CAD T. B, {H5{##E ) CAD ZAFAH .

DesignModeler %27y ANSYS g [ o7 fr it Bk i o i iR s i, B — s —
fit CAD A A BRI DhRE, WZEds. BARIE. HalgiE, fRRES.

3.2.1 351 DesignModeler

5 311247 DesignModeler W HHFER, 75 7€ Workbench H1iH47
£ Workbench ™1 J3 #)) DesignModeler, 75 5C 7 Eiz17 Workbench FEJF, RJG FA
DesignModeler fift, #ARESF, HEUTF:

- 1 Windows R4 {7 “FFR” — “FiARERF" —ANSYS 17.0—Workbench 54,
JB5) ANSYS Workbench 17.0.

W7 E 5 Toolbox (THHE) # A Component Systems—Geometry 71, BT 7
BEEXGZATINE A, WHE 3-1 fr.

al Unsaved Project - Workbench (E=8 Il =

Yew Teos lits Futersors  Tohs  Hep

.]Hﬂ Brm

gltnestt.. | <sResmet [3] Refresh Froject + Update Froject | 38 ACT StartPage

&) Feedback iterator
@ Finits ElementModzler

ﬂrl ent

O
Ic.-.pak _ L
I Mechanical aeDL ‘“‘““”"’J’J
@ Mechanical Mode

@ Mesh

X Microsoft Dffice ixesl
w# Pohyflow

s Polyflaw-BlowMoldng
£ Fohyflon-Ditrusion

B visto CCD
BB vista CCD fwith €CM)

T Wiew Al { Custoriec...

5 Ready

B 308 Mt ][ show Pragress [, shon & Messages |

31 QESHHE A
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W4T B A /I Setup, % B 7 DesignModeler 015 .

3.2.2 DesignModeler (IFEF R

i A\ DesignModeler 2 J5, 155% 27 IR B i) /2 DesignModeler [ FH 7 F1f, Wi 3-2 Bk

95 & Geometry - Designiodeler Ll [l
File Create Concept Tools Units Yiew Help o P
| O @ @ | Do Greso [[seect[?y i REE@( - [LE]|S S QARARAEE 40 1
W~ W~ fv fv fv Av fiv A &
| xveiane o+ sk | none - 19 | 9 Generate i EZparameters || BEarude @hRevole G Sweep @ Skin/Loft Y
W iSurfec: WEiend = % Charder @sice || P N
Tre2 Quiline [l B S~
-, 8 & Geomatry
b KiPlane \\
e Pl FERMTAE
o VZFlane
- )& 0 Parts, 0 Bodies.
S
Wk
Sketching mtodeing
Detalls Yiew L]
- Petaik
Bodies 0
Volume om®
Surse e 0 e A pIE I LR
Faes o /
Edges ) |
Vertices 0 *
00 005 0070 {m) i H
m 1
ooia [t
Model View | Print Previews
& Ready No Salection Meter Degree bbb

K 3-2 DesignModeler ] /2 5 ifl

A LAEH, DesignModeler F1H F 552k F 5 H BT RATH =48 CAD #fEAEw 2640, [
P, DesignModeler VFH P ECE AN N D R E K, WA RARZah RS EO%.
M iAiH—F DesignModeler )L A 45 K

DesignModeler 1] F Z g &P A& E R, WElE . BARBRIEMFTEY 45
R FEAHE 7R, WE 3-3 s,

o File: AAXMEME, AEFAKXERAN. WL, REURWANZTFIM®, T
F A 3-4 fR.
A: Geometry - DesignModeler [2) Refresh Input

- ERHP

] File Create Concept Tocls Units View He|p

T B @ || OUndo G Redo [[Seleck] ;T
| W> W gy Ax fv fv fr A F

| XY Plans - ﬂ-l None - ¥ “ *J Generat:
] W Thirn/Suface R Blend » W Charnfer W Slice J Q
Tree Outline o
Ed@ A Geometry

.,ﬂ. X¥Plane

¥ ZXPlane

gk VZPlane

w0 0 Parts, 0 Bodies

/] Start Over (Cirl+ N)

% Load DesignModeler Database... (Ctrl+ O)
Save Project (Ctrl+ S)

Export...

Attach to Active CAD Geometry
Import External Geometry File...
% Import Shaft Geometry...

S, Write Script: Sketch(es) of Active Plane
S Run Script...

& Print

|id Auto-save Now
Restore Auto-save File

Recent Imports

Close DesignModeler

B 3-3 DesignModeler £33 5

B 3-4 File 735
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® (Create: JA¥f|2 3D ERfEHHNRETL (whrzHE. #lA%), wHE3-5HT.
® Concept: FAXBIEFHAFE (FHE) HITH, THEEWHE3-6 7.
o Tool: FIREARERE. SUFEUREHBFFOIR, TREWHE3THF.

([ Freeze
{k Unfreeze
(@ Named Selection
8 pitribute
W Mid-Surface
4 Joint
@ Enclosure
* New Plane B Face Split
B Extrude Ak Symmetry
i Revolve Fill
‘ Sweep W Surface Extension
‘ Skin/Loft 2 Surface Patch
. Surface Flip
W Thin/Surface Wi Solid Extension (Beta)
& Fixed Radius Blend #u Merge
& Variable Radius Blend H | CUFTHECIt
< Vertex Blend :‘ pmJEmGI”
m, Conversion
% Chamfer B Weld
[l Pattern = Lines From Points Repair 5
# Body Operation 4 Lines From Sketches P P
Body Transformation 4 103 Lines From Edges . F:n:rs:ewosa;
B Boolean A 3D.Cur\re -
, “w Split Edges Parameters
i ¥ Surfaces From Edges EEe >
Delete ' &3 Surfaces From Sketches i
9 Point %) Cifres Bom B * Upgrade Feature Version...
&, Detach Addins..
Primitives 4 Cross Section 4 ) Options...
B 3-5 Create T3 % 3-6 Concept T#H B 3-7 Tool T#H

® Units: JiFI% EAA PR R & £ 5 Al AR BIE L

o View: ARRERTHNTE, fldn, £RHEA P L RhaE T UL EAHEH R
BoUHEEE, T REwE 3-8 T,

® Help: # By X%, WA DesignModeler #y i f2 4, A E|— b5 A A — L1 FEH
M7 B, REEERT DUGE A B SUAS, W 399 Brw.

| v Shaded Exterior and Edges
Shaded Exterior
Wireframe
Graphics Options ’

|v Frozen Body Transparency
Edge Joints

[v Cross Section Alignments
Display Edge Direction
Display Vertices
Cross Section Solids

|v Ruler

v Triad ) ANSYS DesignModeler Help (F1)
Outline » Installation and Licensing Help
Windows 4 About ANSYS DesignModeler

Kl 3-8 View F3H E3-9 Help F3#H
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B 7 BiRSEHAE, N TEFH P ER], DesignModeler K — 247 W Dy e 4L A% L H AT
BRI, RERGARN BRI A, %0 LRFWE 3-10 fox, 4
TRV R A P/ AR e 8 ERadiEssy TR, 3D JUT R @i T A%,

| AFHE @ || Dude Creco |[select [y v  HRBB v K8 [SC-AQAQEAALEH /6. 10
| W~ Wy Ly A A A A~ A 7

J ZXPlane A :’F-| Sketchl - 4 | TjGenerate W Share Topology Parameters ‘ B extrude ﬂkmlve &Sweep & Skin/Loft

J W Thin/Surface W Blend v 4 Chamfer WSlice ] onfnt &) Corwversio

[€ 3-10 DesignModeler T E%%

3.3 EEEN

f£ DesignModeler ', @14 4 J1{o] 42 7E BN R 52 A N
(7. KB AL 46 R VB 3D LM EBES v Centimeter

(o AT T 2 S I AE R AR T kAT 2D @4 m:!'r’;‘:::er
Foot
331 HAEEI’E Inch
Large Madel Support 4

(ETFAHEAT — BRI 2 B, BAE Units SN | pegree
BRI AL, B 311 BT, GUR PO E B | Raden

fr CrfRLAE i EORBOAED Model Tolerance ’
332 ﬁ”@%ﬁﬂz@ & 3-11 Units 38

{E DesignModeler ', HLEIFEAET [ FOIE, T mmmm 5
VAR s e S — A AR PRIz Rl P AT | ot of s .
ufﬁﬁ%’ﬁﬁﬁﬁﬂ@%ﬁﬁ, ﬁﬁﬂ_’/‘i\%zﬁﬁ.rw\*ug/i\g PI -
@*H %H‘% ° Transform 1 (RMB) From Face

Reverse Normal/Z-Axis? | From Centroid

SR Sk GUREHT I, I ZERT H b R EE | oo nes From Cilo/Efipes

From Point and Edge

R JLREA, il 3-12 fos, BARE X port Coonrate Sytend From 2int a0 Noml
From Coordinates
FromPlane: A% —ANE A @A 2T,
From Face: M\ & E6| & T . B3-12 HEHTH

From Centroid: 3t = R 49 0 f] & F il

From Circle/Ellipse: & T 5 /B 2 A% R 6 & -F 1.

From Point and Edge: J1l — 0 — & % #93 B SCF .
Form Point and Normal: | — & fn — 43 B 7 i ik % 2 X T M.
From Three Points: Jf = & & X F .

From Coordinaters: #1714 A\ JE 5 B 5 o M brfoiE 4 2 P .
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333 GIEEHE

Y mEEE S, ST R T e R SR R R &, sRetE
B T R R R

24K, ] LT BB N PR b Uy o, BRI R ik Pk ) T i P
ML, SAG BB BB SRR R ol PGS HI HE 7. SR, BinA R E S ), %
i P 3-13 s

WU AT S A A AT A
Planet vk s v 00 ||  Generate W ho Topolons [parameters || BEarude gRevove GpSweep 4 Skiniloft
Wihinsudace ilend v % Chomfer WSice || 5 Poimt B Conversion

Tree Outine 3 Graphics
3-8 A: Geomety

i KiPlane
iy Zlare
by e VZPlane

o Plansa
1o sketshy
- B 0 Parts, 0 B

Skexching Modeling

ssssssssss
Sketchisibiity | Show Sketch
Show Constraints? No

000 560 10,000 ZA .

v o] — s
[@ 1 Sketh [rer—— T
Bl13-13 E&ERVHEH/ER
N A — 7251 Sketching Toolboxes [
A A A e P U R T A, i 3-14 B, — Draw -]
& . } £ Tlangent Line
J| Toolboxes @ #%%) ¥ B o 2 % I, e
DesignModeler #9585 B # 274 CAD 5 | Srcrem
WEREFEN, LEFEHEF, Baesd | - ]
FRansBEE, KERTFANET Dimensions
(K45 @A —2 2D R8T BARA LA ), comor
Sketching | Modeling |

3.34 J_L’[ﬁﬂiﬁgﬂl‘]%ﬁﬁ [ 3-14 Sketching Toolboxes JHIH

DesignModeler 75\ RR S CAD BB EE 2440, A2 DesignModeler
A H A
DesignModeler 7] F AZMH CAD JUFTIAHE, BRI 3-15 fros. —ROEFHELT 3 F07 A
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A~ I MR e, B

b] Attach to Active CAD Geometry
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AT B K (Slice) . Y1 #1E8 T DesignModeler #4562 —, XFER A FH
PR K 2 o 0 HL TN 5 T AR -

o RERSHILAER: B UEAUTHARS, Eim L DU LARSATI R #E. @
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£ 1; Generate %5, 4 pURKXE, FEapiA Flud,

B e A R AR X, B A& B0 A AR AR X8k,
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3.5 SAIMBCADIM

2 At DesignModeler @1 - A A A, (HRZHAMAE =4 CAD &1, 1P
A LER CAGER) CAD RG0S, FAFETZ A DesignModeler H1. DesignModeler
HIL Rz — R 5 K2RV CAD b, EAMERBAINE CAD Hi%, taeik
AFEii CAD 5fF 25

£ CAD 8P @i B )n, af LR s =Tk 50, #R8)5 A\ DesignModeler 1.
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Elements/Direct Modeling. Creo Parametric, GAMBIT. IGES. Inventor. JTOpen. Monte Carlo
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SN 64N File—Import External Geometry File, W1 3-23 7.

Refresh Input ) 75
] Start Over (Ctrl+ N) EHTE O | § o j B E
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H SRl S i "} ol examplel files 2017/1j13 %351
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& Print HEL
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, wHEm: i = aRw
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I ¥
Mode View | Print Praview |
|a Ready N Selection Meter Degres 0 o
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ERXMIEL T, SAFRIUTES R ERIANT LR A KRBT 1. #4848 CAD iy
Bl 53\ DesignModeler H IR RIREF CIAME (BRI 3 REARELRIGT . PhRIEED , NI
Ho4% DesignModeler A E i CAD 249 .

HEl, DesignModeler gk AR T i CAD #%if: AutoCAD. BladeGen, CATIA. Creo
Modeling, Pro/ENGINEER. Inventor, UG NX. SolidWorks.

#3044 DesignModeler ik A CAD R4, B ZRAMMNE CAD R4, 57 ANSYS
ARG AT ARG B o QR LR B B, 4] LLE %256 )5 7E ANSYS [¥) CAD Configuration
Manager 17.0 H &, W 3-24 fiox. ATLE Windows “JHR” S —~ “FrA IR —
ANASYS 17.0—Utilities 4% % CAD Configuration Manager 17.0 i, 4R )5 56 BAH S BRAE .

¥ workbench Associative Interface
I catiav4

™ catiavs
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' Reader {CAD installation not reguired)

% Reader (CAD nstalation not required)
£ Workbench Associstive [nterface

™ Inventor
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# Workbench Assodiative nterface
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Help
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€ workbench Associative Interface
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(] kbendt i b
Configuration Actions apply to:
 AllUsers & Current User Next >3>

F3-24 ANSYS f) CAD 2 0 # £ (CAD Configuration Manager 17.0)

R MET CAD #4241, M4 M DesignModeler fit A CAD % )5, CAD #45
DesignModeler H I {RFEX A FIFT IRE. 77 2K S B A m BlE Hhae, MZECRHEA
#& A DS XX . REME I8l e I 2% Z8UE A BRI LA 1

4%, DesignModeler g8 MAMBEL AN LI, Sl R a8 ) oM LR, a4 h:
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%] Refresh Input

2] Start Over (Ctrl+ N)

_'; Load DesignModeler Database... (Cirl+ O)
i Save Project (Ctrl+ )

@) Attach to Active CAD Geometry

@) Import External Geometry File...

& Import Shaft Geometry...

R, Write Script: Sketch(es) of Active Plane

% Run Script..

& Print

E_ﬂ Auto-save Now
Restore Auto-save File 4
Recent Imports b

Close DesignModeler

] 3-25 DesignModeler JT,{a] #5445 H
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3.6 B LERRISCAERE
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Sketcning Toolboxes
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-
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Sketch Sketchl o -
Sketch Visioilty | Show Sketch s
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Tres Dutline

| @ Point B> Conversion

2 Graphice

- 8 A Geometry
ik X¥Plane
B oh ZPlane
LB Sketchl
<ot VZPlane
-, [ Edrudel
o E,0H Sketchl
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O T VO SR AR O PR PR AR IEEE ) Jdho

4.2  ANSYS ICEM CFDfEft

ANSYS ICEM CFD #& it 5aT Ja AR, B LTI MAsRI 7y, Ak B %A
WE. S IEE, 7 CFD Mk A BT I 34 58 5

ANSYS ICEM CFD it 7m0 JLfI 3R, MG AR MR RAh DL R S b T B, DA 2
A A BT RS A RS S A HE T B R
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N T E PR A B Ja AR R 5 U (R EF R K &, ANSYS ICEM CFD 4% 1 F1H R ik
1S ERE .
ANSYS ICEM CFD [1M#& A4 pl TR 7 25 fe @ MR HEe 1, BIETF2 AR

Multiblock Structured ( % 254 W 4% )

Unstructured Hexahedral ( 3 254 7~ H /A K 44 )

Unstructured Tetrahedral ( 3 2545 V9 \4A M 4% )

Cartesian with H-Grid Refinement ( # H & 40409 & F/R H 3£ )

Hybird Meshed Comprising Hexahedral, Tetrahedral , Pyramidal and/or Prismatic
Elements (B4 7 Ak, WHEE, 2FEXEEHMEHLEXHE)

Quadrilateral and Triangular Surface Meshes ( 434 /% fu = fa % % @ M A% )

ANSYS ICEM CFD #2411 JLfal 543 Br[a) (] ELFENE & . 76 ICEM CFD o1, 45 n] BALLRE
CAD Wil 8 = i A Jukgale 1l 0 B ul i Bt AT 4% U 2N

421 TiEmE

ICEM CFD FJ— % TAR R 4-1 fis, QiERAT 5 NP R:

TH/ARERE
v
BFR S IJLAHE
Y
MIRC st
} 1 |
BIREATHE RELH iz
BENREMEAD (QuadHexa)
FERATRINHE l
RWE MR L
BT EEREMS
FEME BEhE MM —T

i it e

B 4-1 ICEM CFD [ T{E#iRE
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€ TR IR,
IR/ AN ER TL{eT o
€03 BN,
E0 e E/IREME.

€05 4 HRBRENSATH.

4.2.2 ICEM CFD By30{42528Y

£ ICEM CFD i) LAEiuked, SO R — AR 4-1 i 8 2%,
*4-1 ICEMCFD XH#38

XHER R A B
Tetin * tin BAEJUA LA, MR R BORBKDAR MR R EE R
Project * prj TEXH, AfHEEE
Blocking *.blk AFHRERIMEE
Boundary Conditions * fbe BEUR M
Attributes * atr AEREE. RESHUERLER
Parameters * par AERESH. RoRBER
Journal * jif W5 P RIFRIER
Replay *1pl AEEFHA

4.2.3 ICEM CFD NAF#ME

ICEM CFD WEDJEM PO (GUD 4t 7 — el Rt B MR e 1. F 4-2
Fiizny ICEM CFD WBEEH P 5. £ B m, 500 N T R4, 7 Save.

Open 4.

5 LR IREX, A=A I A& — > S RO AL e R Oy o B8 ki
R, AL IR SRR &

Entry Zone) .

B S, AT A TR H e R X (Data

4l 4-2 Jfzn 4 Convert Mesh Type, [FIRf & THZ&, AFMAALA FAEAHERED
KETTEE H . P A B Bn s mp T 5, el A e s S i st B
FEwn BIEABIE TS,

ICEM CIFD 23

4.3 ANSYS ICEM CFDRIERFE

RESEHN LT R RI A S0 TR,

Ael

KA A4 ICEM CED L )

g JUABERE N WA SRR PR G, RS At S AR
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8 ICEM CFD 27,0 icemcid =
Fle Edi View Ifo Sebins Help e 2
I = DI BEE| # a | bomen |Musn | oo |Ebesh | Pupsis | Coratats | Loacs | FEASabe Qolons | Qukal M | WEE
A —lgneie ey (gapss e XEBX g
E Bl Modd
- .
A £
#* [ e )
13 0 vk [T B R
g — | T ! o
i o :" | i
¥ P e, [ M
D Tepaooy Y /
hrad Pai | Ei
7 v b /
¥ 054D ! /
&0 h; -
W I! * —,
: i I]' / " S
& (T ¥
- p
uuuuuuuuuuu 7 ) ' -
\ 74 Ao
b
¥ e Pl — s
: |asses | )
= __lsa1Hn ).
x |Sdes
=]
- Edecking I
s 1 EEAFRE
Megpedtheks 2
-l el
dgch [ 0K_| s I Lo save] e

P 4-2 ICEM CED ff)FEIf T

431 JUEiEEREIE

EHEATILATH S, AN mT5E Go it 22 0 A P AATH SO R B 1 HH At LT A AT
ICEM CFD B4R U tiae /), ERAHPFREREE, B R @By O E i
) B A

(1) BRI 0. Y R -2e-T 1 T LA O EOE 0 L s i, sk
B R 2R, B E il 2 AR Rt i o X LS AR AN R 12, ICEM CEFD 3350 SR A&
Hfm— gL oM. Tl mg b T dr body, b X ERIE,

(2) AT FEE . ICEM CFD 1 af LAGI A —Se A T A, dnfafk, BRk, [RH:AK
. AT, ol U ERZAER I T, AR E A S LA B G

N AEEEAR R 5, RS & S,

1. RH8IE

5 Geometry IETIF, S IEH (BIELD

Create Point @
ORI SO TR, VARB I 43 [ -
Jirzse TR AT D) BEIE .

I™ Inherit Part

(1) Part () « # A7 T 771 Inherit Part o
SAE, MK b s () xiz M
) Part 1. BRI N GEOM, [ Inherit Part B3k, \){ See %/ $

(2) [ Screen Select (FEEEEFEfA) « Hdi%ik
ML, TIEBRE AL AT G B AT Al B 43 AR
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(3) .| Explicit Coordinates (AAbREAN) + W dibbd%ll, METREHHOLE SIORIE. Wik
B LB K 2 R, W 4-4 B

El 4-4 () ARl i gst, MM (xy,2) AbRBIlGIE A, B 4-4 (b) Fig
A% R BIER, TR R A A A A

ZikAr g+, -, /% 2, (), sin(), cos(), tan(), asin(), acos(), atan(), log(),
log10( ), exp(), sqrt(), abs( ), distance(ptl, pt2), angle(ptl, pt2, pt3), X(ptl), Y(ptl), Z(ptl),
FIRED;iE 321> S VLA

Explicit Locations
Explicit Locations
Method |Create multiple points j
Method |Cleate1 paint =]
Coords as a function f[m,...)
% |0 .
mim2 . mn OR mlmriner [1.7,071
¥ [o FmpX [Zsomiey
zo
Flm}>Y | 2*cos(m*180)
Fiml->2 [m /2
(a) BpIER (b) % fEHE=

44 mipplEds st

o FAXAEEATEE, @AM FEAFA (mlm2 ... ) FHEFERX (ml,
mn, incr) . EEEHETFAEHES, RALTHAKMR, HELTHBEAHR.
i, 01030507 HF1FMER; 01,0501 HEFHER, KTFRBEENS 01, &
HEH 0.5, BEH 0.1

o Fm)>X A R# x 7 FAHR, BERERATIHE.

o Fm)->Y A8y 77 i AR, ERACA K#ATIHE,

® Fm)->Z K AM z /7 r A7, BRAEAATIHE,

Bl 4-4 (b) hehr BRI — MR k.

(4) | Base Pointand Delta CHE S fRdgik) = Dh—AJEME S R I RBEE 14 .
T CE AR E HEE RURTREO % U x,y.z 2R A

(5) (-] Center of 3 Points (3 fs@[H0y) = T VAR LA%AT G 3 4 5 sk B AT 0o sl
RIS s G B, SR A T X 3 A R A B B O

(6) ,~Parameter Along a Vector (P pi Al ) + S &35 80R) bR A EXERLA
R Rl Sy BRI S I 4-5 P R A HR

PR R A PR —FONE 4-5 RIS | ot meted

jji'f, 55 $¢jﬂ$§%}§;ﬁﬁ’fl\ﬁo Method |Palameters Rd|
b 4-5 frn, HREZHIN 0.5, WEIEPTEE | Peeet o3

P IEL I e SRS EON R B — KPR, R |2lcsion | %

BRI O REL I KB S 1R E S M.
1M >R H 45 s A R T A 1E P 6] B — R A
so ARERBNECN 1, WG L

B4-5 mEEIEs
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(7) \ Curve Ends (Zfii) « MEFFMA A MBIERTN A, B8 H SRR i
LA R

(8) </ Curve-Curve Intersection (ZZBLAZ ) « BIEE M4 IR A PRI AZ A4 o

(9 E Parameter along a Curve (%5 Fig XA - 530 (6) 220, ARRZ a4 4%
HEHCH A 2, 62 2k b R s 2629 53 A N AN R

(10) /| Project Point to Curve (HSHI%k 1104 « 2Bt b, plg
HH Lo 1% A T AT DL B 1Y 5 70 1 2% o

(11) *§ Project Point to Surface (FLEZRIM _F 14D + K523 o) A B T _E B T A

Bl ST I 1R, P TR0 LT T B0 3 B, JaT 8 R 2 TRl
WORE AR LT AR . 2408, EATIAR nl BUH TG0 LAl i

2. ZHmBlE

#ili Geometry IR, EFEIZH (Bld4) , BIRrgk NEBId T RN &t
AP 4-6 Frs.  FIEMRIGEAT T REREIA o

(1)~ From Points (% fAEMAERL) « & A HAU NI O R SRR LA
Al . FEURPRAL, FEFPSNEA, WeldEs: FafiEZTHA, NEZe
R

(2) ™ Arc Through 3 Points (3 fU5E R4 « [INGIE MR 4% B EIE T RA “3
PR et 1)l B 12 Wl Y A £ I IR 4 L PR e 7 1 G G g e o
RUNIIE G

KIS 7 AT BN R A PR 7 2, fnls] 4-7 PR 4% Center #7720, T35
—AMERU S TR R B O, SR = AR B I i (7

Create/Modify Curve
Create Arc

Par [GE0M - Method |Eenter and 2 Points R

I Inkerit Part I™ Radus |0

(// (q @ a G Keep

{1./;’ K}Ja @ @ Center ( Stat/End

% Paints | " ...

Bl 4-6 Z6)EIREX N B 4-7 BN BIR
#RH Start/End Ji3(, WEE—mOFERAG, FORSERE T RS 5w, s i e

ZRONBIAT R S 52 5 S, Ry U8 T DA vt _
lﬁﬁ fé % :l-)‘ —’fi . lie:l:;i ::bd T[Pomls

(3) (4 Arc from Center Point/2 Points on Plane ([0 | sunenge [
MPAGE D « Sm S EEATORE, RAmE | "R L
4-8 Frn it A, BE— AR R SRR, S
TR KON IR o 48 Emele
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A N AR, W3 55— R B B R AR . WRLBUE RIS M S
Zab . HRUE TRERE, WA - R 5RREIER, A5 R = g ERKE S A
5 [ T A2 {9 1 -

(4) W Surface Parameter (KAL) - RE-FHISHEI@EME. a4
B RVVFIHUEERAR L, 12 REAE SERR AL ] AR D

(5) @ Surface-Surface Intersection ([IAIAZLE) « BLIHAEFEH ] THRAG WM A AU 26 -
il R AR R 2, BRI A M Rl 9 AT L2 B . 4 part
BRI ST 5E

(6) ‘§ Project Curve on Surface (KR _FRIZ) - B MmBEE . A PFEEE .
VRIS [ 50 A R 7 ) 505« VRN B 7 20 R /5 B 08 Bo it 2o H ARIR . M e e
J7 T B 7 T 2N 4R E B 7 ) o

3. AMRIE

¥k Geometry TR, A @HZA (BI@m) , BTN TR, Zimie s
(A 4-9 R, FERIGHTIEEHA .

(1) @ From Curves (MZRAMKIN) « Mttt fll, nfLldct fhekaldm. wikiia
FEEFR 2 2] 4 510 FHf 2 O (T R 3% 2 0 S BUN M LR A 26 81 1 B dE 4 ) B T

(2) &) CurveDriven GFE) : Bihbd#4l, v LUBIEIEM —%m L &ML 5 S4H
gelpeAi

(3) #B| Sweep Surface GFEAFMAE) « Bditbdil, oL KLt K
COACEAEE AR L ST

(4) €9Surface of Revolution ([sl%%) « BabitdRdll, mT LU e MEs A,
B — 2k i i e i i, s 4-10 P

(5) Mlloft Surface on Several Curves (FIJ{J¥5% s MOPERR) « Phakibtdiedl, wTblid
IR FH 25 2% il 2 TBORE O 75 VR A A

Create/Modify Swilace

Pait [GEOM =
[ rhert P - Surface of Revolution
31 I)t 0. Start angle [0

4

End angle 360

yran o =
Rdes o 5

B 49 THEIEINEEX K 4-10 [EIFEGIEm

432 JUIXHEN

M1+ ICEM CFD @RI RE A5k, [t —2e BRI S BRI 7 SEAE Tl ) CAD B it
fTEVE, SRR LT SO ICEM CED 56 iR 4% &) 70 -
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ICEM CFD A] 3 A% fit CAD ATl f L S0, wn 4-11 .

W) ICEM CFD 17.0: 1

File Edit View Info Settings Help

New Project..
Open Project...

Save Pioject.

¥) (N | Geometly | Mesh | Blocking | Ed

R@ v\ EFESE

Save Pioject As...
Close Project...
Change Working Dir...

Geometry
Mesh
Blocking
Attributes
Parameters

v v v v v v

Cartesian

Import Model
Impaort Geometry
Import Mesh

Export Geometry

- - -

Faceted |
Legacy 4
Fomatted paint data
Reference geometry

Replay Scripts

Exit

=

CATIA VS
DWwWG
GEMS

]
Parasolid
Rhina 30M
Plot3d
STEPAGES

B 4-11 ICEM CFD ] § A K CAD #£5X

43.3 WIFBAERY,

ICEM CFD A= p i) 4% 23500 DY AR R A% . 7S TR dG . = 45E K . O-Grid P4k 4,

o

o UK G RTINS ERNTER, A RHE.
o FNEKRRBFERER FEERNNBHEACERD, EodNEREERRHN

BA, (B4R 4.
SARAE P R JLATAR AL,
Grid W 4% % & [R 2 [7 A= A,

2 5 WO e P SR TR AR AT IR Sl 20 BEAR A SCPRAR R A DL A o, B 2 T LK JLART B2 8 70
AR DRI, R T2 b % S B AT A Rl 0

ICEM CFD MR ARG 1 F 2 % A T BE
4 FH C D RE RENS 1 20 2 Rl DU T 4 PO 8 R i i 57 ) =42

FERIRE, PR A B et P 4-12 IR

1. Global Mesh Setup (£EMER~T)

FERGLUT ThHe:

Geomety  Mesh ‘ Blocking ]EditMesh
T ™
Bad v\ @

412 WFEAE L

(1) @ Global Mesh Setup (& RMIE ) « B i KRR RS RILLBIR, BE 4R M

WORSE, Wi 4-13 P,
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® Scale Factor ( LBIH T ), FXZAT2HHMERT (K, K@, &), @FUL
Y EE EFEPESH.
®  Global Element Seed Size (25 % IR R ), FRBEHR B 5 AT 80 F A AN,

WARTT VAR BAEE Ke9fh, SEIRMART R REIR 4K,
2GRS

e Display (27), RFRMEHANTEE, w414 7.

(2) @ Shell Mesh Setup GRS « BERHRERERAMAN, W 415 Fis.
s KR 4 R i 4

Global Mesh Setup @ Global Mesh Setup @
|- Global Mesh P. ] 3 \ ;I
Beea% e
I
—Shell Heshing P.
Global Mesh Size
= Mesh type | (uad Dominant ==
Global Element 5cale Factor
Mesh method IPatm Dependent il
Seals facior |1
I~ Display Shell Meshing Parameters
ItIM Section |Patch Dependent ¥
Global Element Seed Size || | (SSSEEREE  o~J1  AEEE (| [PichDepaien K
Mas eement [0 General
™ Display Ignate size 0.0
Curvature/Proximity Based Fefinement I Respectline elenents
‘ ™ Enabed ‘ B ™ Quadratic elements .|
ey | ok | Dimiss | popy || ok | Disiss |
h— -
B 4-13 ERMERT B 4-14  ERERR D REE B4-15 REMERS

o AllTd, frARBETLRR =AW,

® Quadw/one Tri, W LM A& T KMo N ELK, BEAFA-NDZAVRNEET.

® Quad Dominant, H b#F&E AN WL, AFA o= ARNEETLH
. BRAEREZHTELANE, Ko R4eR2HBNARRE, 2 TEN
FFE A F AR AT 0 U, 2 AR A A Quad wione Tri 4 it B A% 8CRAE A

e AllQuad, frAMME TR ML,

Mesh Method (P#EA: & /i) H 4 Fo] ik 4%

® AutoBlock, E#h3k7rit, HEMERENE LA K 41 Block, )54 k.

®  Patch Dependent, R340 %0 B 2 A4 Jk Wk, 12077 7 66 9% BT 3 LITARAE, Bl
VAV 3 7% 4 2 v i E P A

® Patch Independent, P& A A2 A AL AL B 2, BRI ARE B\ SR T 3%, A Ak
P L A RS RN LFTARAE, &R TAREA By LT AL

o Shrinkwrap, 7= —M& FRFBA R #, 288 KNUARE, ERTFELGA
PR B A R PR, b R TE A R R AR AR A k.

(3) @ Volume Mesh Setup (AKKE ) + B RRBERIR AN, Wi 4-16 7.
WS AYE 3 M) itk
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L Tetra/Mixed, %ﬁﬁﬁ)ﬂﬂré#ﬂitﬂ##@]ﬁ]%ﬁﬁu E Global Mesh Setup D
HABEATE AR EEAEME (Tetra) , BIEEE A
WA AR R EW (Pism) , 7 LEIHE ?..E’:pﬂ%
A A R DL S TR AT ) F B R B (Hexcore) “Wﬁmf ="
R A0 R E A N ERE T . e .

[ HeX-Domjnant, %"ﬁ] D{Y\Tﬁ@p&]%)ﬁi%@m'fgﬁ I Run as balch process
A, RpNEETETARERS, EEAATRE gﬁﬁﬁ_—————

o Cartesian, % —# B 24 Kby~ B R A A0 AL, e

7R [0 A X 8 TR 5 (R B I B 2 Ty 2, PR A M 416 PRRIER S
JEE AT 7R Bk

Robust ( Octree ) , & i T Tetra/Mixed W A& LR, 1A 30 H /\ A A Bk P9 44 B A%
R—ME LW THMGE RS E, WA BN, AFERENE. & TERE
A, FEELSEAER AT ILASA Mo WA A .

Quick ( Delaunay ) , & i F Tetra/Mixed P& £ A, M4 % 4 ik W ERM AL, £ —F
BT B Sy WA ik, BUSE AR AR, AR A IR

Smooth ( Advancing Front) , & il T Tetra/Mixed P4 E R, #h 77 3 A g V0 T 44 44
R — Rl T _ LB WS A R, B S A R WAL, RE AR, 5§ Quick F
AR E, TETRNERTENTE, doenaNEREeEkEE.

TGrid, # Al F Tetra/Mixed M4 KA, W77 =4 RWEARMA, 2 —ME T LHH
AR E, e EIETNER T EUTE.

Body-Fitted, & fl T Cartesian P45k &, M7 iz 0] 2 4 4 4 £ /R BUAE.
Staircase ( Global ) , & | F Cartesian W #& K&, 777 % ¥ LIt FR Mg 2t AT a1k,
Hexa-Core, 3 Jfl T Cartesian WAZ KA, %77 i A R LSRN £8P 4.

(4) B8 Prism Mesh Setup (HsAERIIG R « BUEBALFI AN, Wl 4-17 .
{E Global Prism Settings (45240 .

Growth law (3 K#.f#) , 4 Exponential (#§%() fn Linear (40 ) M £A,
Initial height (#1467 ) , A4 €0 8 21t 4.

Number of layers B4, mEREH.

Height ratio ( H:. ? , AR KE,

Total height ( hoy=r ) E%’f’l‘i@ﬁ .
QWWWWMm(%ﬁﬁ%Fﬁﬁﬁ),%EML4¢$ﬁ¢%3¢,%T%1¢W
L33,

{£ Prism element part controls (JFEZH) F, A &AM ENR =L SIEHT
FHEE, W 4-18 fis.

New volume part, $§ZH 02 FHEEE TEACHNE . KRN LEHF.
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Global Mesh Setup P
-
BeeaS
Frism Meshing Parameters
Growthlaw [exponentiel ] |
Inial heght [0
Height ratio [1.2
Murmber of layers |3 3 Prism element part controls
veli )| New valume part | & .
Compule pararrsl
Side part | & -
™ Fik marching direction
Min grism queliy [201 . Top part | & -
Moot 22 - [ Extrude into orphan region
sppy [0k | Dimiss | > .
Bl14-17 HHERMERY Bl 4-18 #EMERBSHE

® Side part, 77HM % HEH L.
® Toppart, FHmE—ERENH = ANE L.
® Extrude into orphan region, Yk B m & ARE LM AKERE, TAZAN.

£ Smoothing Options (FEIIETT) 1.

®  Number of surface smoothing steps ( KA F ¥ ) , SfufF—E8, ZRE/AARNITS
A0, EAREREER R P 2B,

® Triangle quality type ( = A& EA ) , —f&&E4F Laplace.

® Max directional smoothing steps ( 5 AN # 40 ) , RV EEAL R & & I
O, B A RE R P TE,

HAbhZ 4L

®  Tix marching direction ( fR4FIEA ) , {RFHMAENE ARG KT ERL.

® Min prism quality (RMEMAERE) , RERBELAFRERE, SREFHLH, &
AR & FERELE R () |

® Ortho weight (EXHEAT) ., TRMBIHET (0 AREZABRE, 1 AfEEks
ERM) .

® Tilletratio (Bl ALE ), 0RTLEA, 1 X FEAMEEZTREESE, wH 419
Fi 7

- Friyiot ok . [ L R

fhisg R RISy B any S

b ,':" :.\_- PRl . .":,. ., e,
4 ¥ ' ",_:i-'\ .’:. _’ . r l":: . 1 - . ~

- ol " et ~k . ‘__- ',.- - P

‘ " R R S ‘. > e L
'l':;_-'; | . ._‘: | -‘_:_l .

(a) Fillet ratio=0 (b) Fillet ratio=0.5 (¢) Fillet ratio=1

B 4-19 [tk
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®  Max prism angle (3 AARHEA) , 25175 dh 2 2400 AR AE B 6 A Ak, 7EARAE P
WA LR B &R AR, B R AR 1200 8] 180° B Y, 4wl 4-20 i r.

(a) JEGHMKE (b) Max prism angle = 180 deg (¢) Max prism angle = 140 deg
Bl 4-20 AR A

® Max height over base (g AIREFEE ) , REAREERPE NS L, ERAAENBE
YA th AR T g R A KB E R E A K, W 421 BT .

(a) JREAMIHE (b) max height over base =1.0
K421 BREHERE

®  Prism height limit factor (4 4% & X RH A 20 . IRBFABHHAR L, wREZ KL H
A, BERRABNEES2T B, RIEEEORERNEER. wRASHENE
TRIYZRMABAT 2, WA RM, wH 422 7T,

= 2 ”
|

I
p -

et
=

(a) JRIGMIE (b) Limit factor=0.5
B 4-22 btk RS A5

(5) & Periodicity Mesh Setup (B3 & WIEIKG ) = 5 A IVE AR HOE UM R ~F,
] 4-23 iR
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5T BB IO R R DA e, T RN FIIEE, A4 T b5

B

2. [§& Mesh Size for Parts (4357E 24 R<Ti%E)

Global Mesh Setup

w5

bBee=

Set up Periodicity
[V Define periadicity
Periodicity

%

Type

' Rotational periodic

" Translational periodic

Rolational azis

Method IUSEI defined by angle

Base [000
Ayis (000

"o

s || 0K | Dismiss |

Bl 4-23 e AR %

5 SRR rp R 5 X RS RS, anls] 4-24 iR, m] DA I A TUAT AR b oAk R
SFIXIGE SO A Part, BWCEBUMAME ST, AR LR AE, B H A R
MR ANK I LT IX S8 SN —A> Part, I ERCKFIMIE R, CL A AR E T 5 &, $sE s

B A,

¥ Sheww size pavarms using scale Foclar

[ #pelvinfaiion paiameters o curves

[™ Aemowe inflafion parameters from curves

Highlahted paits have ot leas one Hark field becauss nol &l eniiliss in the: pert have identical parametsrs

Arpk

Dismiss

o Fart Mesh Sewp (=N ol =
Pait # Frem Hewzcore | Mawmum sze | Height Hzicht 1alin Humlzgers | Tebasze rsho Teka wik | Min zize lmt Mawdewation | Fram heghi lmk lactee | Prim grovieh b | Inbema well | S pritwall l_

LM || [ 1 12 a 1.2 a 0 1] 0 urdemed N ) |

DEAD [ H

ELEOW [ 5 1 12 1] 1.2 a 0 0 0 urdefired r I

FLUIO r r

GEOM 1 1 a 0 i} 0 urdefired

N [ ] o 1) 1] 0 a 1] 0 0 urdefined r I
J aur ] 5 o L) a 0 a n o 0 undefned r o |=
2l

B 4-24 IO RS R T e

3. [# Surface Mesh Setup (REMIZIRE)

JEIL BRI PR LT R P — AU LA, B B RS, S 4-25 B

Maximum size, 2T #KJEZ.

Height, W HRF& 8 ®E, &R TABER =R,
Height ratio, ~E/ = ATE K %,
Number of layers, ¥4 M EUEAEKER K KAERKENR, ANMHXKESHHE.
Tetra Width, MEERFHEKE,

Mini Size Limit, & &/ HER, 8 5048081 H.
Maximum Deviation, F# = A F G2 R AHESZ /N T X EER, #7145
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4. B Curve Mesh Parameters (BhZk:Mig5%)
i JUATRE R b g s il 2R A% RS, i 4-26 Fo .

Curve Mesh Setup @

Surface Mesh Setup

I Remesh selected surfaces

Blank surfaces with paramsl

Surfacels) |
Maximum size |
Height |
Height ratio |
Mum. of layers |El 2
Tetra width 0 =]
Tetra size ratio |
Min size fimit |
Max deviation |
Prism height limit factor [0.0
Prigm growith law |undafined R
Mesh type. [NONE k4
Mesh method |NONE |

Curve Mesh Parameters

| »

Method |Genaal j

Select Curve(s) I & -

Maximun size I[I.El
Nurnber of nodes |2
Height [0.0

Height ratio [0.0
Murn. of layers |IJ
Teta width [0

lab] el

Min size limit [0.0

Max deviation [0.0

Prism height i factor [0.0

Prigrn growth law |undefined "
Advanced Bunching
Bunching law | |

Spacing 1 |
Ratio 1 |

Spacing 2 |

Ratio 2 |

Max space I -

I™ Curve direction

Reverse direction

K 4-25 FEMEEE

wan

4-27 Fli7R o

® Size, MR
® Ratio, WA KIE,

o Width, ¥E&AHTMHKNER.

IR I (ISR BT P

Maximum size, ATl 8K .

Number of nodes, 7 i 4 6 % 544,

Height, W HkPA&8®E, &R AR/ =R,
Height ratio, W/ Z#4F B H 8 K &,
Number of layers, ¥4y WHEAE KER R = REEKEH, KNERESHH .
Tetra width, PHEAFIH 4 K=,

Mini size limit, 7% &/ W EA, B 5045 B R .

Maximum deviation, & = fH B K THIEE /D TR EER, 5145,

. [B, Create Mesh Density (fi&1n%)

JEL T LB BB — i, SR I R P R
SPATEEB], AR A R G R R X,

K 4-26 & MESH

Cieate Density @

MName |dens\l_l,l.D
Size |2

Ratio |0

\idth [0

Density Location
From

& Points " Entity bounds

Paints | R ...

Bl4-27 PRI
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® Points, F2~8/MIEM & (FENEAER) RS ES, wE 428 i,
®  Entity bounds, Al #EXMLHHLREXEEE.

B 4-28 PmMigngE
6. [ Define Connections (E X )
I E SGEEMN A RS, k] 4-29 k.

Define Connectors @

Connector Type

i

Arbitiary connector name |

Aubitrary Connectors
Source

Select by |Ent\tles

Entities I L~ S

Kl

Taiget

Select by |Entities

Entities | "o

|4

Pait name |CONNECTIONS =]
Max projection |
W Active
Bl 4-20 s SUEH
7. [\. Mesh Curve (4% M%) —— 7
el 2 A I Ag, il 4-30 Pk Curves [GEOM/1D 8
8. [® Compute Mesh GHERMIE) 430 Al 2 A

AR A0 T A i LA B AT XA . = SRR A ol = A A%

(1) @ Surface Mesh ([IRIKE) « AR AEMPIKE, WlE 4-31 frm. FIRGEMIT 4 Fb
A i

o AllTd, frAMBETRE N =AW,

® Quadw/one Tri, @ LMW AEE T KM AWK, REAFA N ZAVRNEET.
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® Quad Dominant, W b # P2 LA SN WL, RFA—Ha= AR FEETLH
HE. SRPAEERZEATELNE, hHORARETNABHIE, 2T HN
R E IR AR, AT 20 U, % 4% £ A o Quad wione Tri 4 & B9 P A BUR A L.
® AllQuad, FrAMM&ELRA HWHK.

(2) @ Volume Mesh (TARIKE) : ER=HEAKMME, WP 4-32 fx. MR 3 Fi
[IEESuLEE

Tetra/Mixed, & — MM F)" ZHEEM B ER ., ERANGIT 8 2 4 5k 1 m &R
(Tetra) , R EETUCIEZKAFTHFEMNE (Prism) , 7 LAETEH AT £
BV R £ AN AL (Hexcore) , HE A KBEALLRE XBENHTERE
TCH P A%

e  Hex-Dominant, & —# DA EARPAS A R KPR A, 3R PS8 AR B3¢
i, EERNERERE.
® C(Cartesian, 7 — § 2 & ik 8 75 T 1A 3 5540 W 4%

(3) @ Prism Mesh (ZHEHPIR) o LR HAERRS, —MRARa{LIL S, W 4-33

FT7R.
Compute Mesh Compute Mesh Compute Mesh
Compute Compute — Compute
Volume Mesh
Suface Mesh Mesh Tppe ITeIla/Mi:-Ed EDLEED
r Orwervwite Surface Preset/Default - LoD
Mesh Type Tetia/Mixed Mesh Select Mesh lFrom File
Mash type | Meshhehod [Ficbust [Dctes) Bl
[~ Overvte Suface Preset/Defaut Mesh file I
Mesh Method ™ Creae Pism Lapes
Mesh method | [7 DredeHesaloe Select Parts for Prism La_vell
Input .
 Input —Inflation Methed ———
Select Geomelny IMI A . :
Select Geometry [AII " Pre Inflation (Fluent Meshing)
I Use Esisthg Mesh Parly (* Post Inflation (ICEM CFD Prism)
Select & o
¥ Load mesh after completion

B 431 HEME

& 4-32 kR

B 4-33 =HEEMg

434 RAGERY

B 1 BB kg b, ICEM CED i n DL AR B Block () @il JUfAIAEAY, fedk A=
F B g ) A

ICEM CFD 4 pidtfty i N EA MM 3L FAE Nk, 8 i~ AR 5 2500
TRERZOR — BB AOIE . bR Sl )y A B A & BRI e

A T R @HImAERA, BB

Geometny |Mesh Blocking | Edit Mesh |F'rc||:erlies |D:mstraints

A7 R SR TR LMy ATk EhligasorsaseR
RIAEE, B H)HOR T HGEARRI . B A ThRE
& 4-34 fi75. K 4-34 g
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I EE‘ % I’;L —F IjJ ﬁl‘?.‘ Create Block
1. [ Create Block (*Em#R) o B
AR TS A LR, ffE] 4-35 s o

R T AR BT 5 Bohee

Initialize Blocks

o @ (ARAEI) Wbk IHAH AR e [ Burios i ]

o [@(ATARELRR) HABEMARER % | ol — @
(328 s

o B (BWE) HALM-FENTEERS. Cmemn

o W (A—#3=%) H-SEHAR-%HH

o & (N=#%F—-%) H-AREHK_4H. F4-35 A R AR

2. @ Split Block (4&Ht)

B O LTS IR0 45 A0 B0k, AT BB 8 58 S b5 J LAY, 4Pl 4-36 Fifoms. 43

FIH T E QLT 6 Fh:

B (8% HEER TR,

@ (& O-Grid %) #3kA  O-Grid P K.

& (kaE) HEKRE&EHE

& (pHE) BRAFELALEHE

© (EEAHHE) LK.

B (gmadl) @ERFHEEHEIE

3. [£ Merge Vertices (&#TRiS)

BN LLE BT & Il — AT, Wi 4-37 B

Solit Block P

o

Split Block

@GN - 7

Merge Vertices

bi®
o Ay

@ Vishle (" Selected Merge Vertices
Merge Yertices by Number
e %‘g : @ ZVetices © Multiole
edee [ L
“ ‘& 2Verlices l— ﬁ S

r Copy distriouiion from nearest paraliel
wdge [ Fropagse merce

[ Project vertices [7 Merceto average
[™ Splt & nearest meshed node I~ Febuild ophan
Split Method [ Update associatiors
Sl Method |Sueen select = [ Update edge burching
A
Bl 4-36 ArEIRER E4-37 TR

HHIR R TE B 4 -

o [& (&R mME) MRAMTERAMEF AT RN ERERESD, A
T & B AT TR«
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B (EAAZEHTIE) SHEREAERBANTL.
S PR S ) 5 T e 7 % 4 R R Skt T 45
B (fmdfks) BARBTAEEHTEERELHAE L,

4. [@ EditBlock (4ighe)

& i R IR BRI, R 4-38 P SREERED AR EL R 7 R

(&3#%) H—BEEHFH-IRANK
(6FE) WEfhZHAHGHREH.

(fF O-Grid W44 ) B O-Grid M A&t R~ FH 7.
LRI ) (R A LA T 2 ] A R
L (BBHEA) ARG RRER L RGHNERA,
(BURTTE)  WERE LR A,
Me (BHH%T) EdRM%T.

5. @ Blocking Associations (4 % £EE)
MG TR Y 2 [0 A2 OGIE G &R, AT (RS g i JLAT AR R, il 4-39 Fiw

_Tgﬁﬁgﬁﬁlﬂg

Edit Block 9 Blocking Associations f
|- Edit Block Edit Associations
SV P
Q©H T A
% @ -.:+'~ % iﬂ;‘ f?/ @
Associate Vertex ->
Merge Blocks Entity
(* Selected " Automatic C sk @ Pont
" 1K Direction T G
Blocks | &R Vertex | ®
Reference Edge | ‘:g . Paint | P S
Bl4-38 SRR B 4-39 A RROCEL TR

" RRIRRI AT LR 10 R

AERTUR ) R ENT A MER FR TR, FRF KR,
ABAFE &R  BER QG FAURER LB, R E K.
KB FEE )  HR LR RREREUTRNE L.

RERWE|H ) A3k EayTH KB E| LT RE T L,

MBR KRB ) o Stk P B0 KK,

B KE)  BAERE FOLH LR R X .

FEXRK) EEAPHREK.

1 G+ ol & T &

B R 5

AR RIRE — KA %L,
AshRER)  DUREEN RN A KB A LTRA.

A—-\)g";—-\;—-\»—-./—-\,—-\»—-\f—\,—-\ﬂ-\

td

PREARBFT ) HTATAREFTARY AN R SR E L.
ERBEIHE M%) WHEAMEH AL, HREEWE, ATTUES



FAT AR 71

6. [f Move Vertices (BzT4)

JE L # Bl T s B 7 i R A% PSR B A AL, W 4-40 Piom. BB s i) 48 BL T
6 F.

o & (HHTL) HEARFHEATA.

o X (HAAE) HVAEBHEME, TUTSHETLLE, REABELL
FA AL E T AE.

b CREHFITE) 48 FE, $dE T8 s L il
F(&%ﬁﬂﬁﬁ) R BEER, URETESHENRERE L.

N (RRBRKE) BIBULRKENTEBDTA.

& (% ﬁ&ﬁ%mﬁ) B R AT A

7. [& Transform Blocks (Z5iatf)
B I A B A R B, (R 4-41 FiR. AR BT S F

Move Vertices @ Transform Blocks @
Move Vertic: Translate/Rotate/Mirror/5 cale/Copy Periodic
----------- + ﬁ'\ BR
[E” ¥ "3 78
&
Move Veitex Translate Blocks
Method [Single Kl Select | & ..
Weiles | ﬁ 600
3 I” Copy
Movement Constraints
Number of coples |1 ﬂ
T
I™ Transtorm geometry ako
[ R
ez Translation
[ Fix direction Wethad [Exnpici K]
Yechor | "“‘:% o
% Oifset [0
[ Mormd to Surf,
¥ Oifset [0
[ Move dependent
Z0ifset [0
& 4-40 B TAER Bl4-41 AR

(% S 5 R R
@(ﬁ% T B B o A R

@ (8%) BIBGENFEERITR.

B (RWHIGH)  Dl— B4R R,
B (EMMEs)  Flbe g s 4k

8. % Edit Edges (%igin%)
B AT S AT IERE LUE R LAY, W 4-42 FioR. i S A AR

YSEE S
LT
P T B 8 R R SRR
e

&
3
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o [EUENHBREA,

9. [@ Pre-Mesh Params (Fi&Mt&£%0)

fREMKRZEMA P, W 4-43 frox. BlMgSE .

Edit Edge @

Edit Edge(s)

S R£

Split Edge
Method |Splne Kl

Edge | ‘ﬁg

B 4-42  gRiid SR

Pre-Mesh Params

Meshing Parameters

&%

Recalculate Sizes
Method

@ Update Al

" Keep Distibutions

" Keep Counts

(" Curve->Edge bunching

[ Run Check/Fix Blocks

@EFRT, B ERERT,
@K AT, BE-AFEREE RSN E RN 0,
NEEEY BT LS S EI-CS ¢ %d

WEED R, ¥EFERS 5L R, Hwa &R A
ok, VA PR — 0 B 4 L k.

10. [@ Pre-Mesh Quality (FZMigHRE)

B 4-43  TEMESEIRR

IR T AU R, AITHZ RIS,k 4-44 Fon.

11. @ Pre-Mesh Smooth (i f#sFig)
SRR RS IR e A T, 0P 4-45 Fs.

Pre-Mesh Quality @

Criterion |Delerminant 2242 |
Min wewiewl

Histogram Options

Min¢ value |0
Maux value lT
Max:y height |0 2
Num. of bars ‘ZD i

[ Dnly visible index range

[ Active parts only

Pl 4-44 T %5 UG o B IR
12. [ Check Blocks (#&th)
fr s, Wik 4-46 k.

Pre-Mesh Smooth

Smooth Method

Method |Qualty

Smoathing iterations |1

Up to quality |U‘2

Criterion |Determinant 3343

Advanced Options
[~ Dnly visible index range
[~ Active parts only

I Laplace smoothing

| »

Bl 4-45  TRSEPIAE-T-IE TH R
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13. [® Delete Blocks (&)
MIFRiE e R Be, W 4-47 Biow.

Check Blocks @ Delete Block @
- Block Checks Blocks | ®
Method [Fun Check/Fix [ W Delete pemanently

K 4-46 EEHE R B 4-47 MR

BT R HC PR T A AR R e B AR ] 2, PR RR AN EEBEA,
AP rl 25 H S

435 MIRIHLE

PR LA G, AR MR &R TR I HER, HAFESER, WEH BT MR
Bei. MM GnE I I AT SEBLIXFER H A, POAS ZaE ks P 4-48 Fin.

Geometry | Mesh | Blocking EditMesh | Propetties | Constraints | Loads | FE4 Solve Options
Sgeansa s iivdiXBD

K 4-48 Mg 4miE LI
1. @4 Create Elements (4% T%)

Create Elements ?

FERNEMAFEK TR, TREROFHAL L, [ree ek =l
=M. B, Nk, i, &558. SRS, | Element Topology
] 4-49 . *x ~ A B

2. [@ Extrude Mesh (3'RM#Z) 49+9

JE L A6 THT PR A PR AR X R 1) %, 41 4-50 s ﬁ

®  Extrude by Element Normal ( 3 31 % 70 fr % )

® Extrude Along Curve ( i 3 7 iy 4 47 1 )

®  Extrude by Vector (i t 7% % & /7 Ffuf# )

® Extrude by Rotation ( i3z #547{# )

3. [@ Check Mesh (#ZMig)

MEFEEE, REMERE, WE 4-51 s,
4. |@ Display Mesh Quality (RRMEES)
RRBRMERE, W& 4-52 Fior.
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Check Mesh 9
Check Mesh
Enar| Possible Problems|
T — ,@ ¥ Duplicate element ¥ Multigle edges
[V Uncovered faces [V Triangle boxes
Elements ,— = ¥ Missing intemnal faces | [~ 2 single edges
New volume part name |FLLIID | [ Periodic problems [™ Single-multiple edges
New side part name [inherted - [V Volume orientations | [ Stand-alone surface mesh
New top patt name |iriwerited - ¥ Surface orentations | ¥ Single edges
v Hanging elements [ Delaunay violation
ER e [” Penelrating elements | [~ Overapping elements
Method IExtmde by element nomal j - Eli;cr:rr:?:cled 5 T
Extrude By Element Normal F Uncornected verticss

Number of lapers |1
[ Reverse direction Set defaults
Spacing type

* Fwed " Function

(1

Elements to check
& Al 7 Active parts

Spacing |1
Delete options Check mode
[ Delete orignal elements (" Create subsets
™ No uncovered faces after delete * Check/fix each

K450 ¥ RMIE B 4-51 KB
5. [@® Smooth Mesh Globally (E|fi4Emig)

285 B Zh LRI, M5B EAR T R AMA PR i, ST R RN URE, W 4-53 for.
P R RS R TG L 3

Smooth Elements Globally @
Quality —)
Smaathing iterations |5 ;'
Up to value IU.ZU
Criterion IlJuallly ﬂ
Smooth Mesh Type
Smooth Freeze Float
HEXA_8 g C C
QUAD_4 g c C
- " Smooth Parts/Subsets
Quality Metrics ‘?
Method |4l parts ]
Mesh types to check -]
Yes No
LINE_2 C & Refresh Histogram
HEXA_8 “ 8 Advanced Options
QUAD_4 « r Laplace
[™ Laplace smoathing —]
Elements to check I Criterion
* Al " Aclive parts & Pue € Edgelengh
Visble  ~ Vishle subsets
subsets and active parts I™ Residual on Surface:
Residual 0.5 =
Refresh HIS|DE[(:’H| I~ Residual in Volume
Quality type Residual 005 o
Criterion \Eluahly d [~ Mot just worst 1% |

K 4-52 BRMERE B 4-53 P4 R Mk
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Smooth () @i FMWisez 2 LKA N2 TR EGFETE.

Freeze (h%) BIALEH T2 n XA 0L THEAE TSR T ZETARAE.
Float (i#31) R LTHREH T LT XA G ETETRIRTHHE.

6. @ Smooth Hexahedral Mesh Orthogonal (3EJIfi7sEA&RM1S)

IBETAREE AL IRR, SEE MR, W 4-54 fs. PR E e 3E bR pifh:

® Orthogonality (IEA) FMEHFNERFELHAE -ENEE.
® Laplace (FLEHrHT) PR 2o 0% B 45 % o B0 WA 3 — 1.
TRESIE I EE DL T P A

®  All Surface Boundaries (T A KAL) AEFALFA.
® Sclected Parts (##F# 7 )  RETHFH AL RA.

7. |@ Repair Mesh (&5 M15)
FEHBERBREN MR, W 4-55 Fir. BE PR

Smooth Hexahedral Mesh - Orthogonal @
Number of iterations -
On Surface \10 ﬁ
OnVolume ‘5 3
Smooth Type
Suiface
Method |Urlhogonally =

Repair Mesh @

Mesh Repai Tools
Yolume

Method [Orthogonaliy = @B
LR ES
Ry

Build Mesh Topology
Freeze Options
—— & Angle (" Create bars between shell Paits
" All Surface Boundanes Angle |30
@ Selected Parts [™ Selected elements
Select pats] | N Elements [ X

B 4-54  “FIRZNTE SR Kl 4-55 BEME

$ Build Mesh Topology ( # i W48 4a4M &4 )

@ Remesh Elements ( & 74| 4 W% )

@ Remesh Bad Elements ( T 5% 4 & 8% £ i 2 T 4% )
Find/Close Holes in Mesh ( & 3/ [ W 45 4 #730,)

B Mesh From Edges ( W #4344 )

&, Stitch Edges ( 43t )
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8. [£ Merge Nodes (&H¥55)

#&& Smooth Surface Mesh ( i % & W 45 )

@ Flood Fill / Make Consistent ( 3 7/ — %)
B Associate Mesh With Geometry ( 3 Bt W # )
@) Enforce Node, Remesh (fni# ¥ &, ZH %2 F)
I Make/Remove Periodic ( 3§ 7 /| 4 J& &1 1% )
@ Mark Enclosed Elements ( 47103 [ % 75 )

B A I R P, W 4-56 Fras. ST AR A

e |« Merge Interactive (&3 EHH 45)

e [ Merge Tolerance (HRFERZAH ¥ L)

o & Merge Meshes (& F 4% )
9. [& Split Mesh (4 EIRMHE)

L H AR S e PR TR, P 4-57 P RIS RO 4

Merge Nodes ‘;@

Merge Type

AHS

Interactive

Nodes I .t&. -

[~ Propagate merge

[ Merge to average

[™ Ignore projection

B 456 FIFAR
&5 Split Nodes (484 4)
& Split Edges ( 413 7 )
& Swap Edges (% #ih 7 )

& Split Prisms ( 4% = #54%)
10. & Move Nodes (Bzh%s)

Split Mesh

Split

N

B

Split Modes

[~ Non-manifold

Select I

.

& Split Tri Elements (72| = 3 77,)
‘& Split Internal Wall (4% 3 355 )
& Y-Split Hexas at Vertex (4% A HAET)

B 4-57 A EIR

SERLAEA)T R B AR R, W 4-58 s BRI R A

¥ Interactive ( 35 2 5UH ¥ &)

& Offset Mesh (ffi B W 4% )

[

o &l Exact (57 A8y L4FH)

[

o [ Align Nodes (2 547 1)
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% Redistribute Prism Edge ( & # /Bt = #iAfsh 7 )
%2 Project Node to Surface (%% ¥ & %|H )

% Project Node to Curve (% &% £ 8|4 )

*, Project Node to Point (44 % % & 2| &)

* Un-ProjectNodes (E# &% &)

#® Lock/Unlock Elements ( 4} & /#2413 70 )

A Snap Project Nodes ( B4 %% &)

X Update Projection ( B ¥4 % )

% Project Nodes to Plane (£ %% 53| 7@ )

11. |[& Transform Mesh (£3M4%)
B ek SRMATICE AR S PR TR, R 4-59 Brn . B RURR 1 7 A4

Mesh Transformation Tools ?

Select | L

Translate/Rotate/Mimor/Scale

ey Vi

Translate

[ Copy

Mumber of copies |1 ﬁ

herement Parts é& SiSic

™ Metge nodes

Move Nodes @

Tolerance Method
Method

Eﬁ%i :ff‘ﬁ & Automatic € User defined
L

% ;J X x ﬁ I Delete duplicate elements

K’{ @ Translation

Move Nodes

Move Nodes With Mouse Method
Mave Nodes Type |Single e @ Explicit
" Vector
s | N K oftset [0
[ Allow inversion ¥ ofset [0
Project to [&ll Paits R Zolfset |0 =
Bl a-58 Bahiia B 4-50 s

o Translate (#3)
™% Rotate (%)
&8 Mirror (412)
B Scale (%)

12. [ Covert Mesh Type (EMi&ER!)
ST O SO TR A R R, R 4-60 T o T SRR KT A v LA
o X TritoQuad ( = 7% FAE4£ 4L 4 W3k M A% )
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P@ Shell to Solid ( T W 4% 4 4 A A W 4% )
#Q Create Mid Side Nodes (4|2 P 4% & )
# Delete Mid Side Nodes ( fi] 4 R #55 %.)

13. [Bf Adjust Mesh Density (E#M&%E)

B2 Quadto Tri (W37 B #4614k 0 = AW WA )
93 Tetrato Hexa ( WK P340 h < TR R 4% )
@ All Types to Tetra ( f7# £ W #5404 W a1k F 4% )

i A K B AR AR R, ] 4-61 BT . TRRE AR 5 E I 77 12 AL A

Convert Mesh Type @

Convert Mesh a

“UR%%%
gy

Tii to Quad Adjust Mesh Density @
Elemerts Q... Refine/Coarsen
Surface Projection “ “ “ “
.
i Refine All Mesh
* Geometry 3
Method |Pure refinement ¥
" Mesh ‘ I
I™ Quadiization Steps [1 3
Mesh improvement IW = [¥ Project Nodes
Max skewness IWBD [~ On Surface Only
Max warpage: |2D [ By Mid Side Modes Oriy

Bl 4-60 FXMHEER

Bl Refine All Mesh ( fm% fii 4 W 4% )

B8 Refine Selected Mesh ( A% Zo ¢ #7 W # )
B Coarsen All Mesh ( HLE: fr & W 4% )

B Coarsen Selected Mesh ( 414 2 % # 4% )

14. [N¢ Renumber Mesh (ZEFHAMEHE)

EHOAMEEG S, W 4-62 fow. HFCMAE G5
WV

® [ie User Defined (/5 )

o [ Optimize Bandwidth (£ 1L4 5 )

15. @ Adjust Mesh Thickness GEZEMIZERE)

0 R R, 1P 4-63 Fi . A
H B )7 R L ARBL T 3 70

K 4-61 ERMIEEE

Renumber Mesh

Renumber Method

User Defined

¥ Renumber Elements

Statting element number |1

Element number range | 1 263426
¥ Renumber Nodes

Starting node number |1

Node number range | 15 247428

Method

Select |By Parts

I™ Direction 100

¥ Skip O-numbered Elements and Nodes

B 4-62  FEHFTNMIEGS
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® Calculate (115 ) WHREEHEzAIREETEEITEEE.
® Remove (£[) HHRMNBERE.
® Modify sclected nodes (4 BMMEHH T 5 ) BHENTRHNBEE.

16. [k Reorient Mesh (B ZEHIMIZ)
A% AE— 52 I R AL, QP 4-64 Bon. BEE AL ) T AL

Re-orient Mesh @

Adjust Mesh Thickness @
Reorient Elements

Thickness

ﬁ X
Methad |Modifyse\ectednodes R4 &* i #7 gj
i
Nodes | .R' .

Thickness I Reorient Yolume
[~ Dutwards
Bl 4-63 EEEMIGIERE B 4-64 TR
® [g: Reorient Volume ( & {i JL{T{& )
® & Reorient Consistent ( HEfr— &M )
® & Reverse Direction ( F 27 ) e noa 3
e [ Reorient Direction ( B 47 [ ) "
° @ Reverse Line Element Direction( %5 %4 ¥ hair | ®
L) Bl4-65 MK
e M Change Element UK ( 7% % 177 17 ) P 3
17. [ Delete Nodes (HiB&¥5) e ]| .
18. |i Delete Elements (ffif&[f4&) Edit Distributed Attribute b
MBI FERFRG, 0 4-66 T mm} ﬂ:J
Attnbute v

19. @ Edit Distributed Attribute (4RiE 7 B ) Value |

B Detault I
83 G B AR LT 2 A B PR = A R,

K 4-67 filt7r. B 4-67 fwEnfiEt

43.6 R8I

PR HFEE fG, 0T CL AR, UUAL G SR B AT, kg e B9 T H
4-68 F7m.

Geomety | Mesh | Blocking ‘EditMesh |Propeltias |Constra'nts Loads | FEA Solve Options  Output Mesh

=55

B 4-68 A&
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Wkt i L s T i R

1. ™ Select Solver (EIFK#EE) Solver Setup 7

VPR THUA T R AR . AF T Fluent Sfiff, sRfg [ bsrsnien 7]
836 HE N ANSYS Fluent 75, w1/ 4-69 i I~ Seths Delul

2. Uy Boundary Conditions GhR &) Bl14-60 MEFEKER

SEThie T A E U R, i 4-70 Bx,

3. (@ Edit Parameters (455

T g As S50

4. @ Write Import (SHIN)

1o WS SCES B Fluent o] 2 A f* msh SCEF, 41 4-71 s

W) Part boundary conditions

{f) Welume:
[ Sufaces
., Ecges

= Modess
7 Misedfunkroen

M) ANSYS Fluent

Please edit the following ANSYS Fluent
aplions.

Grid dimension: & 3D 2D
Scaling: © Yes @ No

J1.0

[10

[10
‘Wite binary file: © Yes & No

lgnore couplings: © Yes & No
Bocofile: |F:/00-FLUENT 17.0/pipe-30. fluent tbe

Output file: | Aluent
_tocept | _Concel | Done | Cancel
B 470 HREMSE B 471 HHEA

44 ANSYS ICEM CFDLAl 4T

AR — AN A U] BRI 2 R A PR A R 1)1 S SR ML R i LR
£, [F R EHLIE R B A R B — e RR R B, @ A S 5 2 pr ik s R
ANSYS ICEM CFD 17.0 #E47 W& &I 1t i E — M8 1 f#.

441 [E&)1CEM CFD HEUHHRIRE

(1)1E Windows R4 FT“ UG "—“ AT A F2 7 "—ANSYS 17.0 —Meshing—ICEM CFD
17.0 54, Jazh ICEM CFD 17.0, j# A ICEM CFD 17.0 Ftif1.,
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(2) 14T File—Save Project i %, i} Save Project As (fR¥FUIH) XFHE, fE3C1F4
FIEN icemefd.pry, Hif “HHN” FZHICHIAIEHE.

442 SRR

4T File—Import Geometry—Legacy —>STEP/IGES 7y

2 AEHUFIXHEHES %% ElbowPart STEP, #.if; “4TJF”

FATHA . ERETR S Apply 5, AEFICEM 1)1

S f ElbowPart.tin, - [FI £ B 5 R DA s LA AR
CRoRTHFBCENEYD W 4-72 fior.

443 ERIEY B4-72 JLTRER
€Il ¥ 4R A Geometry (JUF) A EHHE (BEEE) 54, BHOE 4-73
FT7<HJ Repair Geometry ({£E12%) HiR, %ﬂ%‘%ﬂ, %t Tolerance X AAEHN

0.1, %3k Filter points F Filter curves S1£4E, 7 Feature6 angle SUAAE AN 30,
P& OK #l#A, JLBEREETE, WA 4-74 fir.

Repair Geometry @
Pait | J3|=
W Inherit Patt

2o R
gww&%

- Build Topology
Tolerance |0.1
— Filter by angle

Feature angle [30
W Filter points

W Filter curves

— Build Topo Parts/Selection

Method &l parts |
o - /L‘
Apply I 0K I Disiss | *
K 4-73 BEEREE Bl 4-74  BEER) LA

SRS, 7 Parts B, WHME 475 FRBI B RN, i Create Part,
5 1 U0 ] 4-76 Fi7n Y Create Part AR, 7F Part SCAFERIHAIN, 24 % mEINT,
BHRAPEFRIA, £ROR, WA 477 Fir.
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[ Model

il Geomety
(1 Subsets
1 Paints

‘M|  Cieate Part

Create Assembly
Remove Assembly
Show &l

Hide Al

Reverse Blank All
Expand &ll

Collapse Al

Blank. Selected
Restict Selected
Delete Empty Paits
Expoze Component Parts
Move Component Parts
Edit Attributes

Part Mesh Setup
"Good" Colors

Color By Material

K475 g Rad

Create Part

Part [IN =]

|- Create Part

b

Create Part by Selection

Entiies | B ...
[~ Adjust Geometry Names

sy || ok | Dismiss |

B 4-76  ERGA TR

Tt
.
el
Fo:
o e
o sutmer
14 Pk
o
fro -
P
[
Nkt
ox | cu

B 4-77 AR
DSEB (2) MAEERNR, $8&% OUT, WA 4-78 fix.

Donkins
sty oreer.

ot
Saerg gt
Denkees

[ Ly e Cha]

Bl 4-78 K S 49 OUT
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€104 LPE (2) MRS Part, %% ELBOW, WE 4-79 fi7k.

------

H
ke e
[reiiag
£l
b e e e

B 4-79 43 Part fr4 H ELBOW
BERSE 2 {75 kA S Part, £8% CYLIN, 0 4-80 Fix.

et e

Bl 4-80 5T Part iy 44 4 CYLIN

6 EFINAEX A Geometry (JU{F) EARHME (£RK) 250, BHmE 4-81 A7

7RE Create Body (4 (k) HiR, SA/SEHR=154, 7 Part LAAET#H A FLUID,
ERNE 4-82 FInA N RENE, BERATREALHEY RS TSR,

[5 B 7E EAEAT BV 50 2R,

Create Body @

Pait [FLUID |

Localion
& Cerbroid of 2 poirés
" Atspecified point

2scieen locatiors: I > .

sor || o< | pimiss |

R 4-81 A4 RKTE IR R4-82 wBEEME
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€7 F5E (6), % Part TAMETHA DEAD, %R 4-83 fimfA MRENE, #
HRAATEHAREY R ERSFHRE.
€08 FTFTRIEESIN, 7 Parts Fhd, WA 4-84 FcBI R A, #5“Good” Colors

A A
AP < o

|
o
g

Model
&0
— Subsets
—1 Points
— Curves
4 Surlaces
— Bodies
X .
—d © CrealePar
b E Creale Ass=mbly
o Remove Assambly
— G Showdl
= g Hide
Reverse Rlank 21
Expand All
Calapze &l
Blank Selectzd
Restict Selectsd
Delete Empty Parts
Create Body Expose Companert Part: @
Maowe Camponent Parts
Pt [DESD | et atinbuies =]

L Part Mesh Setup
S S g;”““ @ Color By Materal
4-83 EHEENE 4-84 Hiih “Good” Colors fi4

€101 #HThat Xy Blocking () AT RRmE (SI2H) 1540, H4WME 4-85 ik
Create Block (fiJZ#) Wik, £di03%50, Type i£# 3D Bounding Box, £ OK
RATIA, PRIV E 4-86 FTR.

Create Block @

Patt |FLUID =
™ Inkerit Part Name

Create Block

Rrtedid” 1°)

~ Initialize Blocks

Type |3D Bounding Box i

Entties I oo |

™ Project verlices

[ Orient with geormetry
[~ 2D Blocking

IV Iritialize with settings

poph [ oK ] Disriss |
B 4-85 IR K 4-86 fIE¥IIEE:

€IX02 EEEEXMA Blocking (3t) ERRMHE (9E5R) 250, BEWE 4-87 Fintd
Split Block (4)E5R) iR, BElpiksd, A% S Ldge TAES NS 4, &
SRS e EAMGD, Bie—%h, HRtnEET RN, EhTetn
BIAENOME, BhRirhEs Apply B ARE, IRAH ZISINE 488 i,
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Split Block

Split Block

BE >SN
%k 4

Split Block.
Block Select
® Wishle 7 Selected

Block(s) |
Edge |

r Copy distrbution from nearest parallel
edge

™ Project vertices

[ Split at nearest meshed node

>

r Split Methad

Apply ”TI Dismiesl

B 4-87 ZrEIHER

K 4-88 4pd|He

F R X A Blocking (1) ETRP R (MERLR) =50, FHME 4-89 Fma
Delete Block (fBxi%) EiR. EMAMAR, 25 Apply HHFARPE, MR
YR AN 4-90 Fi7so

Delete Block

?

Blocks |
[ Delete permanently

@« ..

pock || OK | Dismiss |

B 4-80  MFRBLE R

& 4-90 [HFH:

€04 2HHKXR Blocking (B) HMFHME (B #H, BEWE 491 Frrl
Blocking Associations (552Ef) T47. %t Edger’™ (3£Ef) $240, 414 Project vertices
SitiE, BHNEETEMR, BHETE AREHR EER—NHANE
Mz, 2hHRAFR TENMEGEEEN—H, KEAHEITERNE 4-92

it

EHE 4), BEENS mHiTEErgE, WA 493 frx.
£ A Blocking () EMFHHE (Baia) 28, BHEME 4-94 Fix

f9 Move Vertices (FaITRS) BAR. Eddaiadl, A/E%d Ref Vetrex ZH % %4,
EEHO RN A, REAE Modify X E31%4E, 27 Vertices to Set, %1% ELBOW
MEN— MR, PERAPRTHEE IaBsh, LBNE 4-95 fk.
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Blocking Associations

Edit A

FIEE

> E e

iate Edge -» Curve

| .
Curvels) l— @ C.
¥ Froject vestioas
I Froject to suface inteisection
I~ Project ends to curve intersection
I™ Feference Mesh

sopy [ ok | Diswiss |

491 HRETR

B 493 To A REL

~Set Location
Method [Set Posiion =

From
IVF Wetes " Serssn

Fef Yetex |1 91 | § o

~Set

aaaaaaaaaaaaaaaa n -
W Modfy X % (3 temns

[ ModiyY ¥ |4 temp
[ ModfyZ 2 |§_tempz
[ Modiy Homal Hormal

Verlices toSet |{ 93 k .

Bl 4-94  #3hT0 s R

€107 F4% (6), %3 ELBOW Tn#pRIBSN 3 e, E 4-96 Fim.

B 4-95 TiGE#shEaE

Bl 4-96 THA#ERRAE
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€08 #E£1h4EX K Blocking (B) HIFHAE (B 154, BEWOE 497 firk

Blocking Associations (3£Et) E1R. %ﬁ.ltg (I o) %8, ICEM CFD %
BEdEMS S &N/ LEvE, WHE 4-98 Ak,

Blocking Associations @

| Edit A

BT
SO

Snap Pioject Vertices
Veite:

x Select
@ AllVisibs " Selectad ‘

Verlices l— W
™ Move O-Giid nades -
A
ey [ ok | Dismes |
1 4-97  BURHKIETHR ’l4-98 TR HZRE3)
€XTo9 = 1hALK b Blocking () TR RIE (0-Grid) 1440, i i1 4-99 Fimf

Split Blocks H 4. % @7 Select Blocks A fI &8 %40, ®wEEMAIF R, #d Select
Faces Zi IS 1250, EBEEWHAME, £ Apply AERME, EEAIEME 4-100
Firm.

S piit Block P

Split Black

B on
O&d

— DOgrid Block

sebcioctt % 6%
Select Faczls| f% :ﬁ
Select Edaels| :_ﬁ& ﬁ&
Setect Vaitfz] & §
Clear Selected

™ Around block(z)

I~ aksohie

DFfeet |06

Boply | 0F. Dlizmizs |

axi

B 499 srEIHRER B 4-100 EEME

FIFRAEZFI, 7 Parts PAY DEAD B E A, 3 WA 4-101 A B3R
2 Add to Part YEUT, 3440 4-102 FT7R(H Add to Part AIAR. 2 &%, BB
Blocking Material, Add Blocks to Part, EZEH ORI, EHRAREFIA, W
&l 4-103 AT7rs

2 HIaE XA Blocking (H) mI-RAAAIE] (KB &5, HHEWE 4-104 frsf)
Blocking Associations (H26E() MHiR. #H[% (BB S) 424, ICEM CFD 4
BB e 25 LA B, E 4-105 frx. WS, EfutERRES
TRFEZEFETHESINE, DUARISENRESR, HANREER.
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Add to Pat

Ma

e |

DEAD 2

Topology
Parts
CYLIN

ELOL Info

EL_U_I Blank

W | Show

VUR Bieak by connectivty ||
Change Color N

Rename

Blocks |

Blocking Material, Add Blacks to Part

.

Delete

sy [0k | Diemiss |

B 4-101 HFEW

&l 4-102  Add to Part [AI4} B 4-103 4|

Blocking Associations

?

YOFEY
> Pt

Snap Project Verlices

Yertex Select
(ﬁ' AlVishle  © Selected

Yertices I

5;'}

™ Move O-Grid nodes

sooy |[ 0k | Disriss |

B 4-104 BRRERIEIR

B 4-105 o= H3h#sa)

%L IR X A Blocking (BR) EHFHHe (BEhRa) %5, ¥HWE 4-106 F
K Move Vertices (FahIT5) R, Bl issl, BERARKEMEE—&,
427 OUTLET —ER A9 S, K& 4-107 fiox, SERirh@maieit.

Move Vertices

|- Move Vertices

2l AN
s

— Alv Yk
Akong edge dvection [103105 1 R ...
Reference vertex |1l]3 'ﬁ .

Align

Coordinate system |Cartesian -]

CYZ %2
¢ UserDefined

Move in plane ‘

doob || ok | Disniss |

] 4-106 BT AER

FE 4-107 TisEshEmaiE
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@13 % Move Vertices (Ballm) ERT. $dg, %8, WE 4-108 fix. %E Method
4 Set Position, ¥ F Ref. Location, £ ZFNE 4-109 Freid, A ARSIV E,
£)3% Modify Y S3%4E, Vertices to Set £ OUTLET EJ77HY 4 M Tia, 247 Apply
I\, =B 4-110 fix.

Move Vertices @
| Move Verices | a
+ 4+ *‘*\
Set Location
Method |Set Posilion |
—Ref From Selec u;u -verlex
@ Vertew (7 Screen ﬂ% o % E ] i 'ﬁ‘
Fef. Vertew I ‘t& .
Set 4 FLOID
DEAD
Coordinate system |CarleS|ah j *
[~ Modity % 5 |§_tempx
W Madiy ¥ |$_tempy A
{ u
[~ ModiyZ 2 |§_tempz =1 .
[~ Modify Normal Maomal a
b
—_— =
Apply | 0K I Dismiss |

1 4-108  BB)TH A AR Bl 4-109 iEHSAE

€114 #FH18E XA Blocking (3) IR (MBI %48, HHWE 4-111 Fix
[ Delete Block (#lExtR) X1AHE. IEEEM TR ML, L Apply 2 HSIRRT R,
MR R AT R WA 4-112 Fome

Delele lnck @

Bloks | &

[~ Dalete permananily

e I
M 4-110 TSR ERAE B 4-111  MBR BRI B 4-112 MRt

QX5 R Blocking () AT E e (0-Grid) ], BUIE 4113 Fim
{9 Split Block MR, % Select Blocks 3 HIES #4240, ¥ BT BI5k, ¥ o7 Select Faces
SRR, EF INFOUT LAAMME, % Apply IRATHIRME, EEMNED
4-114 F7R.
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Soiit Block ]

Split Block.

BagebhH
@

— Digrid Block
seborbiood) (8% H%
SekdFoccil 8 %
Selert Edpels| grﬁ 1&
Solect Vets| _}'a &
Clear Szkectad

I arcurd boek(s)

Offeat (06

I™ ébsclute

fopb |[ O8] Dimiss |
4-113 A EIYER B 4-114 HBEHE

445 RIIEERL

€Io! £EMMEEA Mesh (M) BAF PR (HBIRBRTRE) 2E, HdmE
4-115 Fi7H) Part Mesh Setp (BBHEMIER Ti8E) XiEkE, BEMBSH, i
Apply #%$1F5IA, £ Dismiss $Z51R .

Fal ¢ Pin | Hewscore | Madm sce | Heigh [ Heigtain | Mumlapers | Terasieiain | Tenasidh | Minse imt | Maedetaion | Prism helgre it facter | Prismamuch lzw | internalwat | spiwal |:
CruM (] ] 1 1.2 u 0 0 o 1 1 undlined ] r
CEAD (] ]
ELB0W ] 5 1 12 [ 0 [ ] [ undsfined (] L]
LD ] []
GEOM ] 1 [ ] [ [ undstired
] ] 5 i a 1] a i o [i 0 undsfined C| r
o ] 5 [ a ] 0 [ ]

0 0 Undefined C (] _Ij
'

I Ghow size paiams uing scdle facker

I Apply ilalion peramebars bo curvss

I™ Remave iilshicn parameters from curves

Highighted pailz have & bl one Hari ol ll il

Aol Disrrizs

Bl 4-115  Sp#F PR RSH B e XHEHE

% HINRK P Blocking ($2) AW RHA@® (FUSNAE) 154, BB WA 4-116 f7
7~HY Pre-Mesh Params (T8 7% ) B, %ﬂi’i?ﬁ%ﬂ, izt H Update All 11740,
B35 Apply AN, BRWEM, ME 4-117 Fx.

Pie-Mesh Params ‘?

0

 pdae &
" Keen Distibtions
" Keep Counls

| v

" Curve-+Edge bunching

I™ Fun Check.Fix Blocks

sy [ oc | Oismiss |

Bl 4-116  Fi%E MRS IR B 4-117 BRFERE
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446 WIEHRERE

€01 #EIHEEK A Edit Mesh (Mig%5EE) ERFOAM (REME) &40, BHNE
4-118 Fr7~HJ Pre-Mesh Quality (%R 2 ) Bk, 1% E Min-X value 4 0, Max-X value
A1, FERE Max-Y height 77 20, £ Apply #ZH#IA, EESALTERMIER
SEE, WA 4-119 frr. EHNEREESETNKES, X EEARNME

Ers Rk, WE 4120 Fir.

- i 24
Pre-Mesh Quality ‘? i Determinapt2x2x2
Ciiterion |Deteminant 2x242 = 12
B
Min overview
1]
M value |EI
a2 value I1
Max height |20 =
Num. of bars |Z‘ﬂ ﬁ

I Orly visible index range

[™ Active paits only

ooy || ok | Dismiss |

B 4-118  N4E R E IR

447 Mg

M 4-120 Mg ER

€101 $TFF2ERSIR, 7 Blocking H () Pre-Mesh Y71t 57, 3 W& 4-121 AramIE
i, ¥ Convert to Unstruct Mesh, 4 o /4%, WE 4-122 A,

FHT Geameny
—i1 Suheetz
—i Prirt:
—f Curves
b Sufanes
—L Bodes
EH Blacking
—& Subsete
—0 Werizer
1 Edges
O Fazes
O Bloch:
& Piekoh
:gﬁ‘ Tepdlog o e Fianie
o Pals
& il Soid ki
—& DEAD
L& Epow Nn.PVCla:um
—& FLUID Fraject Vesfices
= Fioject Edger
o FijectFacez
Blive Pats
Flecompube
Prz-mzsh Info
Cortieitto Unsuct Mesh
Corvvelt to WuliBlcek Mesh
Rdferzee MulBlck Mesh
Sean planes
Cul plene
Ditput Blecks

B 4-121 BHFEH

B 4-122 BRI
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BEAEEA Output (Fd) ERRTH @ (EERESR) 5, WA 4123
Fr7=HJ Select Solver (E#FKE %) HiR. Output Solver £ # ANSYS Fluent, 2 ;
Apply F=HFHIA -

€103 EEhEER K Output (Fid) EH PR (Bh) A, Bl STHAMECE”
SR, WEXEH RS ITA”, #iHanE 4-124 B0 ANSYS Fluent 397H4E,
Grid dimension %3 3D, 28 ; Done 3Z$1#IA 2R .

Solver Setup “Zn‘

W» ANSYS Fluent

Dulput Sahver [AHSYS Flert = Please edit the following AMSY'S Fluent
options.

[™ SetAs Defait

Grid dimension: ¢ 3D " 2D
Scaling. O Yes * Mo

[10

[1.0

1.0
Wiite binary file: ¢ Yes @ Mo

lonore couplings: © Yes % Mo
Bocofile: |ElbowPart fbc
Output file: [F:A00-FLUENT 17.0/ch04/ElbowPart/fluent

Dane ‘ Cancel ‘

B 4-123  EERERITT B 4-124 ANSYS Fluent XH{&HE

4.5 KRN

REE A 7 REA A RN, SR H% 1 ICEM CFD R4 MR AT R, 25
H 1 iz ICEM CFD &4 W& [y st sicf . gl KZR24 3], 1 ] LLE 48 ICEM CFD Hfii
I J52.



B|ES5E Fluent iIHEiRE

 ERBNARZE, BEERBIANEREEI KR REAREE. RXK |
PRERE. ATRE SN Fluent KA 2 HFRE ARSI LK
ey |
& 2IER

* FEHELAERE o RBFA

* A A R AR

* A AR R B

* R AR L R

51 MIEBSASTEREGFRE

AT A5 S 2H Fluent BOOFE R A AGET TRETNH AOGIRE . PIAR N T0H fRAF S5 AHRAE

5.11 S5 Fluent

Jazh Fluent Ji7, &5t AN 5-1 7] Fluent Launcher 5L 1f . 76 b 58 M 5 B 21155 )
AE RS (2D) bR =YENE (3D) . THEIRE R R S NS L TR R
P EIE IR WEIE TR 21 B B WM.

Fluent Launcher @@
Fluent Launcher
Options
Double Precision

| Meshing Mode

Display Options Processing Dptions

[ Display Mesh &fter Reading @ Senal

|¥] Warkbench Color Scheme " Parallel

%] Show Mare Options

[ oK || Defast || Cancel | [ Hep ~|

[ 5-1 Launcher FH

B EMUE, Bl OK %41 Fluent i, W1 5-2 frR.
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1 FuentLiubin 2 [, o
I = v i | Sstiog W Mhsis  TsucBefined | Silvig | Bistprocessiag | Viewss | Peald | Duia @
pen @ (e =
W
@ iy, B e
Mesh
Tree | Tas Fag: x|
e — =
s = Vet g
N e
Matarisle feale Chesh Bt Gulity o}
6@ Salution 1 r
-l sl @
B Graghics salour »
b T Aninatians T Velozity Farralabica
1 E Plots @ Trecowetased @ fraslute
\ B Fepors B teitrherd Y
B Parameters B Custormization a
Time
B Sledy 54
) Trensisat
|
Sy =
&
K
8}y
7
-
Conaals L]
e srs T, o 03 g peses
rized e, ia prhibized
This po iz gubject to 0.5, lms aoverning export end re-saport.
Fer ful ]] Lagal l‘c‘tm ses documentation.
Build Time: Dec 2 2015 18:06:56 Fuild Td: 10359 Reviaion: 867654
Cissuam ssmiss fiie 2 17.2ncmas -
7

B 5-2 Fluent F1H

512 MiES

A 5-3 s, B F B File—Read—Mesh &7, # 4 & 5-4 iz~ Select File
XMPTEHE, LY R4 . .msh MRS SCHF, Hiid OK 2 {F ol A M

Setting Up Domain | Setting Up Fhysiecs N

Read U Mesh...

Write U Case...

Import N Data...

Export , | CasedData..

Export to CFD-Post... PDF...

Solution Files... ISAT Table...

Interpolate.. DTRM Rays...

FSI Mapping » View Factors...

T TR Profile...

Data File Quantities... Gl

Batch Options... Trrel

Exit out1485075563

8% Parameters & Custom out1485075469

out1485075015
out1485074234

oy ey = =

Leok in: [j‘r:\nn-mrm 1T 0 ehl5 -] QOO uUERE
Aty Cor Hane ]s.f! |Type Date Modified
- ElbowPart.msh 431 MB ps=-le  2017/1--:56:26
E-_I Docune j rt.ms| msle |
[2, tiubin
L user_files

Mesh File ElbowFari. msh 0K

Files of type: [Mesh Files (xmshw #.HSKe ) ][ Cascd |

Filter String

Display Mesh After Reading

Bl5-3 FgIA

513 MIRRERE

B 54 BT HEHE

f£ Fluent 1, MK ERE ) RIEHIGEE . AREGERTT. Migh R E

J%\ o

Hi37 Setting Up Domain I §E [X ") Check %4, 1E30 A4S BAES2I0E 5-5 FrsifE R
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Console

Domain Extents:
x-coordinate: min (m) = 1.225226e-15, max (m) = 7.999121e+01
y-coordinate: min (m) = 0.000000e+00, max (m) = 7.99912le+01
z-coordinate: min (m) = -2.999970e+01, max (m) = 2.999975e+01
Volume statistics:
minimum volume (m3): 2.57346le-02
maximom volume (m3): 7.037503e+00
total volume (m3): 2.170170e+05
Face area statistics:
minimum face area (m2): 4.630291e-02
maximum face area (m2): 8.633677e+00
Checking mesh.s.sssrasssnsnsasnannnnns
Done.

B5-5 MREERES

EE R, NSRS T xo y Mz DR BALI SR A R/ ME . AR B g it
UL m’ AR T AR R . BMAA ) ST AR R S A L m® R
o7 F B 0 R T ) 3 KB AT /ML

5 R MR R, Bk A E— A RS A R MR, —A R
A WAL T ME R Tso-Value Adaption % fEAT32.

B 7 MRS & 4 2 4F, Fluent i858 | Quality. Size. Memory Usage. Partitions #54,
IR ey Sl AR KRR KA AR S ALK D51 2 B v o

5.14 SRR

i} Setting Up Domain Ifj[X Mesh [X [¥] Display %41, 7 4 t1 [ 5-6 it~ Mesh Display
(& B ) SHEHE, 35 Display 15 414E 7] B7n 5 N IR .

1 /&%) Fluent i, & 7 4= 5-7 A7 = #9 Launcher 5# ¥ 4)i& Display Mesh After Reading
A HRdE, MAFARKER2AHEBNAEY BT,

Mesh Display E Fluent Launcher E]
R e IO Surfazes ws) =@ E
L1114 LA
Edges () Feature Fluent Launcher
[¥] Faces () futline
|| Partitioms Dimension Options
Overset (@] | Double Precision
Shrink Factw  Festure hngle © L] Meshing tode

[1} 20

Dlisalay Cotioe Processing Options
Surface Name Pattern T ‘] @ Serial
LEAL:Y a1 0731 @ |/ Warkbench Lolor Scheme ) Paallel
urfase Types
Outline Interior aie m Show More Options
-_MJACWY clip-surf [
exhaust-fan I
—— — [ ok ][ Defau Cancel | [ Hep v/
B 5-6 &R IEHE P 5-7  Fluent Launcher % i&HE

— NGB T, FP AT Options 15101 2)i% Edges &M, 7 Edge Type ffifrf All Hik
%4, Hif Display 12415, {Fn#E Surfaces 517 iz P I MR .
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7t Options M1, Nodes #7517 5, Faces  [@vanoom =
FonHITIil (26) , Edges KR MA% H T2k, é":ﬂ:‘, e (251 BEE
Partitions 7~ FHATTHE P F)-FH0a A ﬂ?fﬁf.ms Ootine

f£ Surfaces PEMIrh&G /AT LAR /AR | 0
A BT . B XHERES B R, L G i
iiq]ﬁﬁﬁﬂ{]m! —k‘fj—fﬁﬂ:}ﬁ{ﬂﬂuﬂ}”ﬁ %’lﬁﬁﬁtp e Surface Types  [1/31] EEE
H{] rﬁl‘ velocity-inlet -

’ Mircos et __________ =

{t Surfaces Types F, HiliH A& nest -
o, Bl 2R MR i, Wi 5-8 S | e G Py

s e

5.1.5 {EHIMIFE

RN FARIAE AR, AAA LU Fluent Hxt IS HATIEE. A2 2% P 2848 A
LR LA HTEAT A4

1. HEnAE

fE Fluent 1, ELK (STREBRAD) A7 iHFRIRIRS . = IR K8 45 A I 4%
BRI R LK BN E B o G SRAE S AR I A AT 2 00 — e BT (st~ 9 R
JEOKEE) , BAERME AR Fluent )5, WARATHRNK AR, BEEEHA DE X
MBI T

i 5f Setting Up Domain JfE[X Mesh [X Transform %41 ) Scale T, #H i 5-9 fir
/) Scale Mesh (M40 FHTEHE.

B 5-8 Mg ERAAE

Scale Mesh
Domain Exteniz Scaling
¥min (em) 1.2252268e-15 ¥max (em) T9.991Z21 @ Convert Units
Tnin (en) 0 Tnax (en) 7999121 ) Specify Scaling Factors

Mesh Was Created In

x

Imin (em) -29.9997 Imax (em) 29909975

Sealing Factors

View Length Unit In %0.01

Y|0.01

z(0.01

Close

B 5-9 PR EGRIBO IS HE

£ Scaling 1, i+ Convert Units &Y, Special Scaling Factors 117 J& B0 48 5 B Ry
kAR L) ) 1

U RAT SR Ay, BATE Scaling Hi%#F Convert Units, /£ Mesh Was Create In
BCE A B B0, #li Scale 441, Domain Extents 54 5 57 DL SR J5 K 547 (G, £ View
Length Unite In F k3% 5 2 [ 47, Domain Extents 5% 0 3 UL 5 B ZE B0 (1956 [ .



5% Fluent % H 97

R R A I E R SE, BATE Scaling H1i%#F Special Scaling Factors, 7£ Scaling
Factors 7351 E X Y. Z T M 4a i b7, Bty Scale fZ4HRI AT,

2. B

Hitf; Setting Up Domain I EE[X Mesh [X Transform %40 [ Translate 22500, 34 H @1/&] 5-10
7~ f Translate Mesh (p#%F230) FHiGHE. 7F Translation Offsets AT A X, Y. Z )
) F A2 EE S, #idi Translate 3540 Y ol 52 iR M A& F 50

3. HEEEMIE

517 Setting Up Domain JEEIX Mesh [X Transform %41 F i Rotate 3270, ##1nP 5-11
Fit7 i) Rotate Mesh (W& lig4% ) WHiEHE. 7F Rotate Angle FHE N EiE [/ )%, 7E Rotate Origin
B RIEEA Xo Y Z Ji T B ERE R AT, 7E Rotate Axis HIEAJEHHRE A, Had
Rotate 4 Bl AT 5¢ F A% BES -

Rotate Mesh @
Rotation Angle (deg)
0
Trunslnte (v E Rotation Origin Rotation Axas
Translation Dffsets X (en) 0 xo
X (em) O T (em) O TOo
T (em) O Z (em) D Al
Z (en) 0 Domain Extents
Domain Extents Imin lem) 1. 22522615 tmax (em) 79.99121
fmin (em) 1.225226-15 Inax (en) T9.99121 e e ootz
Imin (em) O Tmax (cm) T9.99121
Imin (em) —29.9997 Imax (em) 29.99975
Inin (cm) =29.9997 Insx (en) 29.99975
(Frsmstsie] (ciose | (1o (Batate ] [Close | [Help |
Bl 5-10 MBI EE BI5-11 PO e iE e
4. B
Bty Setting Up Domain IfEEX Zones [X [Evesezone =
. R Multiple Trpes Toes of Te (/7] B EE
Combine 3241 N ] Merge &0, #H g 5-12 s -

Jitnif] Merge Zones (5748 RHFEHE. W4
Multiple Types H1ik$F—Fil 2B, 7 Zones
of Type il & aw X NI A% i 5, Bk

Merge FAMMA ALK £ AMARID R 2R X4 (s () (gad
A &G, 2L RENNEE LG R——
A FE ARG B AN (6

5. HEH

ESEBRRLH AR, AT 75 N B ey B R R L 2 A B, fEx—AMETTE
PR PSR IR AL 1 AN BE T, (BN BE T _E AN [ B E M E AN R ROIREE, B4 AT AR E ©
) e EE AT A BE A5 70 125 B A B0 A BE T SRR s Y 1 s R AR R R A 22 5 g
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AR, HISAC RN AN R B I Sl B SIS R R B, R4 7R B AN s 40 B
PN B A RLB
Fluent §& 5 [ 73 BAHORAE, 205 9 43 BT 73 3 BT ik
(1) &% @
Hiif; Setting Up Domain JjgE[X Zones [X Separate 144 F Faces i %1, 38 a0l 5-13 fow
i) Separate Faces Zones (43 B[4k ) X iHHE.
£ Options FHEQL 120 BRI 7%, 45 Angle. Face. Mark f1 Region. B, #HEF
Angle 83 A [T VA LR K & KT B0 T s 58 1) LA B AT 0
(2) 2 & %K
Hiifr Setting Up Domain Ij§E[X Zones [X Separate %5l | Cells i£51, 38 H & 5-14 s
[ Separate Cell Zones (B3 Hytih) HfiEHE.

Separate Face Zones Separate Cell Zones =
;P:i:;i }L HmE .E.P:,;::: Regizters Zones

O Tucs © Regien N
) Mark

() Region

nt_fluid
Angle (deg) out
90
Separate |  Report Close Separate | [ Report
Bl S-13 5B T HE B 5-14 4B TN IEHE

MRAWABEL B AT, B IRROND, HEHE ot EE o
TS T A P 53 R ) 5 ik B G 7 B S

SR FRARA interior £, 4 EHATH B LA LIILE MK S —HRiL 49 @
At AR (fan. radiator )

{£ Options HEAE [ P02 B B ek ) J7 i, 4 Mark 1 Region,

W | AEABNSBLFLIHOEND B, WREANETORERR, FLAEA L
0 P14 T Sy B K AR

6. AHFEE

YR ZANPKE IR A KK RAR R, 785 SRR I 7 A A P AL A X,
Fluent AJ RE A7 REG WG FHIEATRE &

B Setting Up Domain I RE[X Zones [X. Combine {Z4 ] Fuse 2 11, 3 H A 5-15 ffs
(] Fuse Face Zones (FHHIE) XFHE. 7£ Zones HkIFATEAH NI, 7£ Tolerance HIHNIE ™Y
WA ZAE, Hidi Fuse $4IHHT A IF
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TR 3 B 6 @A F, AR AT vAE %38 e Tolerance 4914, K /& X %& 4 3K, 12 Tolerance
AT 0.5, TNTEREEFERNT L,

W | EASTHRIAHARAREZRBT ST F—. SRR Tolerance ) 54 144

7. MRR. HOHIFEGESE

{£ Fluent F1 0] LA case STFH 7k A MM B — ™ B oS A0 B MR SR (R THI K, s 7k A b Ao
WAL .

B4l Setting Up Domain IfE[X Zones [X [ Delete #2240, 5% H @& 5-16 A7) Delete Cell
Zones (BRI XTifAE, 7E Cell Zones HrikF ZMIBR K, 7 Delete 4RI AT .

Fuse Face Zones

Zones [2/4] EEE

cylin

elbow

in Delete Cell Zones (==
out Cell Zones [0/1] @ @ E]
Jl Usze default name for new fused zome fluid

Fused zone name

Tolerance

0.05

‘Fu:: Delete I Close | | Help
Bl 5-15 SFFHEIEAEHE B 5-16 MR EE

Hi1} Setting Up Domain Iy fg [X Zones [X [ Deactivate {22411 , 3 H 201 5-17 Fr 7~ [ Deactivate
Cell Zones (F#4%) FiEHE, £F Cell Zones H ik EHH| ik, A Deactivate %40 R A ,

Hi 1 Setting Up Domain I §E[X Zones [X [f] Activate $#, 5 H @& 5-18 flr7< ) Activate Cell
Zones CHEIH) XIUHHE, 7E Cell Zones HikFREHNHI 9K, H7 Activate {ZH1EI A/,

Deactivate Cell Zones Activate Cell Zones =
Cell Zomes [0/1] E @ EJ Cell Zomes [0/1] E] [E] E]
fluid fluid
l Deactivate ] ’Close ] i Help l hetivate | | Close
Bl5-17 s 1EAE 5-18 WA EHE

B, FH AR EER T STHN, ARER TFHATHIL, ol $esin sk

BT AONFER (FRE. A, SR IEHK) 2EREGREGY T, £F
HHEZE, FEAHTXTEGREEY TR HEA RT3 057789
RERE.
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5.1.6 SR SRR TH

BHERI T, PR E ) IR T E AT A e A LU i fe s BUE RIS 1 - e
G BT RURIHT ) S BB S T Y, AT MR 7E R B R B e

BAEmRBAER T =AM A @R LT MAEE R,
BIGR T

#iil; Setting Up Domain JhfE[X Mesh [X ) Smooth/Swap 4, #HE 5-19 Frnsi
Smooth/Swap Mesh GEJI/AZ 8 ) A 1EHE, Hih Smooth #ZHI 52 RGN, Hd Swap 1%4H]
TR A He .

4 3} 1% 4E Swap Info ¥ #9 Number Swapped 27 # 0 i, &7 L4%E A B LALLM,
CACE e BEAA 0, MEEF S ¥4 Swap 241,

517 MBRE

B S P ) File— Write— Case JETL, 3 H 408 5-20 frzs i) Select File X1 #E, /& Case
File IR H 48K, iy OK #d i n] fRAFIIH .

[ calect File -
Lock in [0 P00 FLmAT 47 ohais Qe 0o LERE
&y Ca bai Size  Type  Dads Madifis
B ocune
Smooth/Swap Mesh R lubin
Smooth Swap Info B user files
Method Humber Swapped
:
Fercentage of Cells Fumber Visited
0.1 1]
Humber of Iterations
4 = | LamFl ¥ \JO-FLUENT 17, 0% chOS'ELbowEard, cas) s
Files of tpe: [Dese Diles [ cam) < cwed |
Filter String Biltar
B 5-19  JeNUAZHe i G 1 X T HE B 5-20 PRI H X EHE

PEREAT I B TRAEIS, AT AR SR A — P O R B ORAE I SO 44, R A fr 44 1 A2
PRAEHY S, REEHE B sl A R RAT H B S AEEE S N E.cas Bi.dat 548 .
MR AR E . gz Bz G, RGN 48 2R S B A ot
X B g7 fll.z /& Fluent " 45 304045 X

5.2 IRENERR IR ERIT

AFH5 4] Fluent HIRAESAZITHERBE, CWREERK . B, oEKg
oy MEORFAESNE, LRI ETT X ST, X2 Fluent 3P BCAE IO
N7
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5.2.1 KREESERE
f£ Fluent 17.0 rfr, o] L@ A FAIERHATHN  forre X
Wi E. HdifE B ) General T, i @I 5-21 el
Firni) General CEAABRALBIE) MR [Sle. ) Gea Jpowimdiy
{f General CEAMERIYE) HHRT, Mesh I [:,1_&?]
AP SR — T BHAE B 1L Solver I | Theia o
éE‘I:FI , Rﬂ.*ﬁgzﬁ B"j%‘é‘ﬁg j&’?ﬁ“&ﬁo ) DensityBased ) Relative
) iR E£
Pressure-Based &1k Jik sk g ds, (EHIH2 _
EABERE RROns R kAL, mr [
RGA T EA4aniah, & T ERshtn] DR
: H. H T 88 By o g EE LB 7
Density-Based &k T-% kMRS, KEHE Bsol M

B R R R R AN, 1B EHUE 4 Roe, AUSM+,

GINENHI AL Fluent FAT B AR W] IR 4i sl aE 1, {5 A ATRS sCBAT BRI e PR

2%, R4 K 58 3 . Density-Based R 7 Coupled [ 53k, % F5H ) &

JESb L, A2 th RS TSR R

, 1] ffi ff] Preconditioning

Density-Based F# &% %A SIMPLEC. PISO iX#uik™i, PRNXEEZEEIMEIEHZE, A~

SRR ST I, — ML 24 H] Pressure-Based f# ik 7] &1
2) Bfla) KA
{ERfIE A |, 434 Steady (F275) F1 Transient (BEZS) [n)l.,

3) #kE AR

7R R AR E THRN 2 Absolute (ZEXFH ) i4 /g Relative CHIXTEE) AbEE.

Relative £ 3 R i& /i T Pressure-Based K% %

BIGRT

522 BMERMHRE

5t Setting Up Physics Zjgg[X Solver [X ] Operating Conditions %4, 7 Hi W& 5-22 s

) Operating Conditions (F{E2%1) HHEHE.

) #AEEAE
ERTIEJ‘E Operating Pressure H' 75 A B £ 11

23 (A0 O TR T s S Skl 1L A 7% D e B i i v S 3 R VS S R N DB

SRR
@%J ¥ 38 G R A T R Y AR

5 72 ¥R IR DB LRSS B EL A VT S SR, AR S T T sl s b 8 A P o
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Operaling Conditions
Fressure Gravity
Operating Presswe (pascal) [V Gravity
101325 & Gravitational Acceleration
Reference Pressure Location
¥ G/s2) 0 0
% (em) O Tl]
Y (nfs2) O (e
T (em) O E]
Z (nf=2) 0 E]
2 (em) O E]

¥ariable-Density Parameters

| Specified Operating Density

Operating Density (kg/m3)
1.225

Cancel

B 5-22 #fE&pxHEHE

AT i S ] 4 sh B AR R = A K XML T, B2 A AR DA
H a7 R RS 2, RSB iR 22 A 27 AT A se i, WA T 28 R R T
FE b, ERXMEPAEHgXE )2 E . BN Fluent B2 R E#ITIHE, bl
BHEREM BRI E AR E R R BT, IR ML & .

Q0SS FEARE A B R P IR (2 R b HE = R 1Y AR AN R 40
o HRAEIEMRAISAE N 101325 Pa.

(2) $4EARE

ST AAE T Sl R AR TR 4R iR 5, Fluent 278 RRGEAR 2 Jo VA% 32 [k 708 S A 1
%o FOORBEHEM B (BURIE) ZEE ) AP oh R, BERESH AR TN
W ERRER R 13, HFHRESE R ARRENE . m i Eh e E R bR, Bk
BRI HEVE [, KBSEPEABERBZSEEIAE.

S 5 I BRE W BN R S BRI IR R g G IR BN S E R AR,
ke e MR E AN AL, J4nl PAAE Reference Pressure Location (25K /1A E) Hii
AZE LA B R (X Y, 2) .

(3) EHKE
R ) R B R E ), TR AR EAE Operating Conditions X 17 HE 1 /2) i
Gravity §i%KE, RN X, Y. Z 5[ B3N E ik i &1 .

5.3 YBERENRTE

TR A28 v eIl T BAR T B ] AU B 0d M O AR Y, W R 4 5 2 AR AR
B, BEAE. WA, R, PGSR, SA B, B, MRS,
TEA5 BA 8y Models 4%41, # HwPd 5-23 fFrRf) Models (B 1558 ) THIR -

5.3.1 ZigmEs

Fluent $2fit | 4 M Z U575 . VOF (Volume of Fluid) #£%! | Mixture (JE& ) #£%! | Eulerian
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(BRHL) FEAUH Wet Steam (RZE70) Bl — M 28T 3 MR, Wet Steam #H K
TSR Density-Based I A BEHEHGE .

VOF 8 RSV A AIRCh B A 1X 3 A R 1 FH RRCH A i Ak B8 2 AR ) o 55 05 %,
Horp VOF #ALE & T KM Z AN R Z08 BF H m R i f e, eanKmissh . 248 ik
WA RSB R BR R AOE ST AR RIR KT 10% (3 8h 7 & .

1. VOF =&

JiriE VOF BLRY, J&—Fife [ e PR A% T IR IIREE ik . AR ERE MM E
AAHRR AR B A GRS, n] ORI AR . 78 VOF i, AEMRAA s ItHE £
TR, THENASRSNE MR ST LK N SRR P SRR . VOF #
RPN 7455 B . BmiRsh. Bk, 83, WEh R mms, KPR K
Wi, WIWTR ZEVE (et breakup) KIHITK /JMTUI, LAECRE S MUAS ) A AR BRI 73
YLfl. VOF ¥ B XHEHEW & 5-24 fir.

Multiphase Model ]

.o
Hodel Humber of Eulerian Fhases
) Off 2 a
Q‘ Volume of Fluid
) Mixture
) Eulerian
et Steam
Coupled Lewel Set + VOF VOF Sub-Models
Tazk Page x : Level 3et |:| Open Channel Flow
Nodels [] Open Channel %ave BC
Wodels Volume Fraction Parameters Options
Formulation Interface Modeling
Multiphase - Off ® Explicit Type
Energy - Off %) Inplicit @ Sharp
Viscous - Laminar () Sharp/Dispersed
Radiation - Off Volume Fraction Cutoff () Dispersed
Heat Exchanger - Off 108
. | Interfacial Anti-Diffusion
Species - Off Courant Number
Discrete Phase - Off 0.75

Solidification & Melting - Off ‘
Acoustics - Off Default
Eulerian Wall Film - Off

Electric Potential - Off Body Force Formulation
ct tential - .
Fetne Fotenta | Implicit Body Force

@ Cancel
| zait..

Bl 5-23 HEAETR B 5-24 VOF % BAHEE

2. REEREH

RABA A TP A 2 A CRARBR ) [l . [RONZERRRI R R A, S A ALy
HAM TR ES R, IR TCK R KRR SV s & R, Hem R X A B o . R
BRI N AR G SRR R AR TTRECL R e A 2% . IR ARt T
T8 A B RO M A3 S Z AR . IR S E T B EHE L B 5-25 Fak.

3. ERhisR!

RRABIAE Fluent i B RMZHREE . BT —E08F n s FEaES s
FERRE—M. B TAE A R EGRRE A B . A1 O T B & MRS 5,
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R CGri—ED B SRR GR—0D —ARR. W FRRG, TN TEsEie
REmaNFFE. A FHE 2 R 8) R f d s TR SR . @il Fluent 1% 7 HE X
# (user-defined functions) ] LLH O AN E A AITHE 5. BRI 175 FH ARG SR
B BRI DA AR . BB AR AL B B XHEHE QT 5-26 Jhow.

Multiphase Model [£3]
Model Humber of Eulerian Fhases
© off 2 2

) Volume of Fluid
U Mixture

- -
- . @ Fuleri
Multiphase Model Yo ta::m
Model Humber of Eulerian Phases .
@ 0Ef ) - Eulerian Parameters
.?" Telere off gl |:| Dense Discrete Phase Model
@ Mixture [7] Beiling Medel
() Eulerian ] Evaporation—Condensation
ek e [ Ml ti-FLuid YOF Model
Wixture Parameters Volume Fraction Parameters
| Slip Velocity Formulation
Body Force Formulation - L5kl
- @ Implicit
] Implicit Body Force
», A A » "_. A . A
B5-25 REREEEERAE Bl 526 BRARE i B XHAE

53.2 BEERE B Energy

Fluent 5017 P v 2 Ak AT RE R Jy Fevh 5, Jmit 7E RN 6 5 THI AR
XWili Energy 4441, # tHunPd 5-27 Bz Energy (BEEJ7HE) XIHHE, [0k
1% Energy Equation HIAMEBIGRE R 2.

¥ Energy Equation

B 5-27 REE AR
5.3.3 HiiER

i it EALTE T B8 B0 (R by o 3K i 3 (6 AR A i TRV AR FLAS He Bl = R AVR B R4,
I HaIE 7 EERBE . BT E RN RS R iR, R sgbr TR TR B
PR EHL R E R R . Ehr b, BEREHI7 R se e 1R, R RIS R, B AN
MWSERE, TREESENTERTED. B2, BAEhETRASRNAMEN LR,
MR EEH AR BRI R,

Fluent #&4tF)imiifi M {045 Spalart-Allmaras #5758, FrifE k-e #7, RNG k-e #ifY, 47
RIZIE ke BB, k- R, E/MBIE k-0 B8, FiE2EE IR, RAER RIS S,

TEAR T 58 TR W 7 Viscous 1441, 4 H 21 5-28 fi/sif) Viscous Model GiigiiidZy) b
THHE
AR LA i BB AT /4

1. Inviscid

AT TR
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Viscous Model
Model Model Constants
) Inviseid Cau
") Laminar 0.09
() Spalart-Rllnaras (1 egn) )
@ keepsilon @ egqn) e
() k-omega (2 eqn) L4
() Transition klkl-omega (3 eqn) C2-Epsilen
) Transition SS5T (4 eqn) 1.92

") Reynolds Strasz (7 aqn)
) Seale-Adsptive Sinulation (5h5) |1 Prandtl Number
") Detached Eddy Simulation (IES) 1

() Large Bddy Sinulation (LES) B ——
kepsilon Model User-Defined Functions
?‘ Standard Turbulent Viscosity
| RHG 'm _l
Realizasble
Prandt]l Numbers
Hear-Wall Treatment TEE Prandtl Fosber
@ Standard Wall Functions
. nong ']
| Sealable Wall Funetions -
) Wen-Equilibriun Wall Functions  T0E Prandtl Funber
©) Echanced ¥all Treatment none -
() Menter—Lechner

() User-Defined Yall Functions

Options

’_| Curvature Correction
[7] Production Kato-Launder
[ 7] Production Liniter

| Cancel &

Bl 5-28 (it A HEHE

2. Laminar

HE B TR s B ERFEEAR s, AR ER A SR SIS
3. Spalart-Allmaras #&#!

Spalart-Allmaras 7 /2 77 FEAE Y B G DD ) — BB, B R0 1T B T PR A1 A 0
WahH S, Rl AR B XA, AL E R R AR, Bt E T
W B IXHHE TR, JERIEREE T T R A5 212 R

B 5L Spalart-Allmaras BB TG 68T R, FalREREREGFITRU T ERE
M (4 v F A A SR . Fluent X Spalart-Allmaras #5477 ik, Modt f5 o] DL PR KRS B A m I
il FRETT PR AL, FEIRSHR AR AN K, (7] IR A% R s 6 7T RLase P XA

Spalart-Allmaras 5 %81 f& —Fgr HILRY IR AL, £2 TR H] nl f ok 3 A HELE D i oh
MIE . e HoAd J BERE A — B, Spalart-Allmaras #%pIRE M b 2=, EiFE DA
Spalart-Allmaras 5 B 75 B4 ROX MEF AL

4. trfE k —e 1ER

it k—e B iy Launder 1 Spalding #2H, BAA S BAHREME . S5 HEMLILE R T
FORG RE A 2 ey Tmine A 2 o S Y LR T e o NSRRI — AL o ke ke A5 R058 od oR i
HEEE (k) HEMMGREECE (o) HFE, A2 kM e Mg, REFH kR e R E RS
[, B#GEiL Boussinesq s 5 3 5 vE R 1 H0f# .

BRGE 7 iRZ R, BRORE k —e BRUESE TRy & 19 RIS Slim i, B bAE
fieiii Cswirl flow) F3EH 20wt Al @A) TH R PAFAEROR RS, BRI RA IR S k —e AL
GO, Hopfuds RNG (EEALEE) k—e BiBUHI Realizable (LSE) k —e #ERVSEATARRRL .
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5. RNG k -¢ 1&#!

RNG k —¢ #ALEH A ERTPrite k —e B, (HR1ETHFIBE o TAnitE k —e A2,
CCE R it A

EeARFRMT M, EERETEREFERANRTHEL ER.
BRI R T e AL, Bt e R 20 i AR R R B4R

BEA) @ 23 5 i A Prandtl By AT 40 X, T A A k —e AVUR P 2 S
ke BAR - ABEEIEE, WEELH k— RERATERA4TE L AH
J& o DA SR B

6. Realizable k —¢ {&#!
Realizable k —& Bl 55k k —e F 8 £ B X 02

® Realizable k —¢ A R T 37 09 i i AL K.

o ¢ RN RmEREN T RAGEHRIZ T RE T RN,

BT k —e BEANE B TR RIS &AM, Rk nT AR VR ) bR RS S —
B X SR ARME k —¢ TR RNG k — BIAUER IR MBIR . X ANRE ST i ik A2, o]
DTN A RO T T R0 [ T S B B, R PR B v 3 e 5 ) PR e E o S 2
TRy B W, RS R RS L

Realizable k —& BAUEFT LR k —e B2, BRI TIEIEH I RE C 48 RNG k —¢
A, (BRAE BERH R R IR B RS T IWE R W, Realizable k — AL BT
k — PR R I e s 5 TR AR L

Realizable k —& #5284 7E [F] A7 TE e L X f a1 Frh (2 E5% R, eHEHEMN
BT SR R PRI, IR Sl 5 o B i 1 o X FAsi A,

7. k-w #&#R

k —o BRI PR, baiEk —o BRI SICE RG] RAE R m R )
FA i FE T REREHE, REZEHE, W0 E, DR BB R & R
EREEIYN R

SIVIN s k o BARIFRN SST k o i, 454 [ ko BAEIEEX THE AL A
Mk —e HALEIITREBMR A, ¥ ko BRRhRHE k - #R3CL—NEA B UG FAR gk a7
DGR AMEARL. TR, REBRBMESET 1, FHELREREN T k-0 B, fEEH
BETAIA DXORIE A AU A ST 0, kB3 HobaE k — I,

5brifE k —o BAELE, SST k —o BRI /R AEEUSEON, RN 7E TR IR 52 X
P TR T A BT VIR ) R L A, B R R R S A PR [ X e S SST
k—o BEEPEROEE, el UH TRl A et /. RN, 958 m it
A
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8. BiaMNER (RSM)

B VG IR v 35 R FH o R B 1) 5 ) (R P, PRI AN B b 8 b i A B A 1
3% . FEGN I EUACR ] Boussinesq fii%, 1M A2 ELE K AR 55 14°F 3 N-S JrFErp (8 1h 18 /)
Tty (R SRARFERE R, [RIAE 4 o) il 55 B KA S AN RE, 7R =4E ) b 5 2K R
7 ANBE s

MIRE E, B Uk B AR A R L — Ty RN O R i SRS R, (B SEBR b
U I R PR P32 PR TR Y (1 e PR 2K, DA b B A I A 2 A S o 2 ) v 38 A A i 5 FR
Byl AR AR . RAGEE VR U B R & ) M 0 SO A 24 R 1 L
LCTIN A 1 o K I N e B b R ) 2t e L

534 IE5HRE

Fluent §4% 5 FEABURL, 1 0T LAE AR SO TR ey
B, 5K S RS BIR B HAEEEST (DTRM) B, P14 | .

I, Rosseland SEUTHERY . RITGEAT (S29) MMAIBMA R | o0

G (DO) BER. AT EARAESIM, JI P T LAAE T B R R T |
TAESTT B AR ATA H, SRR AR MRS SRIRRIRAC, | O Swie o Swhe 629

() Discrete Ordinates (D0)

b Ik ANAEEH o BICh 7R R APRDI E o I T T AL B S e Solar Load
S R SRS IEE A M, HVAC (Heating Ventilating and Air | o gee
Conditioning, FF%. i RM% I Tl B3l JF ORI B Ry | - b By Treeine
BT ZE R IR N, BRI T BeR £F 4 P #E UL R g %8
Tl bR AL 24
5 A M B TN Radiation cHll, #iyinfE 5-29 Fiom
#] Radiation Model CFESIHERY ) X TEHE .
Fluent $2fit 5 FRam s 0L SRR R, 205l F 529 SEEHMRELIR T AE

(1) DTRM #A!
DTRM AL s bRy 88, Sl AR 2 A el m) DS i v SRS L, R i ] LU
TRERC S E V. HRRAE:

o DIRM EABRKEALKEHZE N &, FFANHNERTELARZHR A,
1 72 3] 51 RS 8| &N

o HHYRAHRENNMARL,

o HH PR MR KRS,

o WRRAAREFEATITE, #2% CPUN R ARKH.

(2) P-1 A

FXHT DTRM R, P-1 BEBH —E M0 AL AT P-1 R, AEst et i (RTE) f&—

NG R IR HOTRE, RIS L SRR RN FERRRE S a5 R AR R I B ),
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P-1 HITHERCRAR LA o P-1 BERYIA AT DLAE SR ] 2 A0 AR R MO OL T 1 SRR U AR A TR
Al P-1 B[R BRANF -

P-1 EAWB TR BN T EHEE.
P-1 A i 8 A R AR R RR
WmRAFEEL BN, AR RIRE SR, BLHERELTE M.
EIERHAR AR, P-1 AN ER AR E Ay A w4,

(3) Rosseland 42 %!

[A] P-1 BERYAHLL, Rosseland B0 AR P-1 BEETRRETHE BNz TR, B
It Rosseland R THELHRE R, FTEKAATHE /D, Rosseland 7L {5k £ A REH] T 65 8 1
KT 3R, FRHEH R 2 B RS HT 1.

(4) DO #A

DO 7 7 38 A0 Rl S R AR Y, o] DA B P A7 O 2 P 8, L0 e
MRS 235 BR A J5 R S AR08 1 0 R B A N B 7 P 3% At ) . DO R
AR BEAT T, DICBE T DA B AR AR S, SUnT AT SRR AR AR S o i TR A& &I 0 A it
SrRSARS, THEHRT S B RA TR, BSOS THE AT A B,

(5) &Rm%a4t (S28) A

S2S FRELE F T UHEBA A NGRS 5 3t AT s T o9 g St e 0, L R PH R SE A
23R U A SRR ZENLA N A A FE % . [F) DTRM A1 DO REAUAR LY, AR P A (R B (view
factor) [IHEEE KL CPU A, S2S MR AERGAES P B ER R . S2S
PR R PR

o SSHABTHHAKOHRE KA.

o S2S AR A AR A ST,

o WHFZRAR I T KRR A A T B0 o B o DU R SR AL R A
7 RBD W RIRE &AL

S2S AR LBt E A NAE 4T LA

S2S BV A6 T4 A B MM s R AR B R s AR T B

S2S MR TG T = 4 Xt AR I AL EY i
SSHAFHATZERARANEMITE, R T2 —HALAHRNITE.

5.3.5 ApkiEilxIIER

Fluent 7] LB B A BA B A A 508 F4b 27 [ b . Fluent $2 41t 4 Bl s Bl ik 18
A PR A, AR TR R . FRBREEHTAL , ) TR PR B 7Y

eI 7R AL 4 E TN Species 4541, #HEf&] 5-30 TR f¥] Species Model (#H 43 H7)
XA AE o
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Species Model @
Model Mixture Properties
'::' 0ff Mixture Materisl
@ Species Transport [mixtnre-t!mplal! "] View. ..
Non-Fremixed Combustion )

Inpert CHEMITH Bechanisn. . |

Wumber of Volumetric Species 3

Tarbulence-Chemistry Interaction

9 F ite Rteﬂl CI
F Eddy-Di

Reactions

[¥] ¥olumetric

] #al1 Surface

|_ Particle Surface
|— Electrochemical

Chemiztry Solwer
[Num = Explicit Source

Options

[ 7] Indet Diffusion

[¥] Diffusion Energy Source

|_ Full Multicomponent Diffusion
| Thermal Diffusion

Apply | | Cancel @

P 5-30  ZH AR A I HE
NN Fluent §2 i F A FHOREUN A -

1) 3@ A MRk EARA
T T A0 B 2y B s Ty RER SR F S SCRIA 27 B EATLAR , 445 e R HEAT 190 o
J N1 FE AR I R T T LRI e I A e iR, WERNMEERTTER: M
Arrhenius # [ %A1 5H . M Magnussen 1 Hjertager A FEHUSE A1 E 5 M EDC FEAY i}
Ho XA RN HEIERZ, PR, B0 PR AR AR .
2) EFURM AR
EXFINED, HARKE ARz ikE, Ml M rElrE GRHED
Wiz 7R, A5 MTI IR & 2 8y S A — AN 5 IR E . &7 iE FEEH TR
Vvkda. T AREE ALK, IHEAREZIM. EFEirEEd, B MR
PR # el PDF 25 J& fin it A 20 o S BRALPE JF A& th 3AT8h € 1, 1246 A1 flame sheet
(mixed-is-burned) J7iEE AL - FHT T AL IR N R4t .
JZ Ui flamelet #2802 E FHRIARSE B Y i, B RE S | ML F BRSSP U 5 <38) 14
IR 1S5
(3) FmpipeAast
BNMTEFEMN TR EMREHR RS . R, 5548 0RG MY
WK IATT G I o TR s B e 7 6 Tt AT 2 (K0 3 i I 14 532 e 2 AR & i U K S
FETFHAG H
(4) o FUR AR
4 s R PR AR AY JE F T AR R A 5 7 S TRMR S G R G /M
T, PR HEIR G 7 BT R S N R e A & 70 i e 4873 i FE AN K S AT 2 o B
AT At g by SR A e [ N IO e 83 el o/ iSRS ST B by L N
HET
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o FAAMAEMAIEAT: MFAPRE. WEMBLHFEA, BERETLER
B0y LR (fofhF & AR .

o FHRMARAETENT: QHEWRY BOGHRNE RS, INMRFAHLE T,
o oy AL A AR DU AN Z AN RN BT U S O

o FRMBEEIZRTE . T2TRFPREMEHD.

o HpTRMBREREEMT: K WAA RS b F 0 HRA K 0.

536 EeHER

Fluent 7] DA B SR B TH R EUm AE i R g sh Rk . #ilim, fEm <R &S,
TR, MR AE S B4/ i W A2 B o« IS 1T SR ] DAL SR R iR il 77
FE 77 2T, 1T 2 IO F) 3 B AN 5 22 B OB B R AT T H 5 . UM S b R i
TR S EOE P A B FH BT AR SO B B B TR R b, 8 R e RO AL
P2 il B O A T R B R B AR ), FERR s Has sh .

BRI E R RS B H WA P TR, BIE T R R b A DL AR R Rk AT R
W, MAMBIESAR TSR R LRI AT R, PLAS ) s 0 R i, 723 <0R &R E
VERESEA PR, THR SRR D )8 B R B EEER RS ARIEN; 1
YERNE SRR T, AR AN 7. B PRI T

T IRBA s ARk B FAE s 0 X AR B4, o] AS A4 12 BT A DR 2

JE I AR 5 e T RO Discrete Phase 24, 7 H 1] 5-31 i) Discrete Phase Model
(EHUHRERD WHERE .

Discrete Phase Model

Interaction Particle Treatment
Interaction with Continueus Fhaze |:| Unsteady Particle Tracking
[¥]Vpdate DPW Sources Every Flow [teraiion
Wunber of Contirmous Phase Iterations per DEM Iteration 10

Contow Plots for IPM Variables
D Mean Values

Tracking | FPhysical Models | WF | Huneries | Parallel

Tracking Paraneters
Max. Wumber of Steps
50000 ¥
| | Specify Length Scale

Step Length Factor
5

B 5-31 BEUEERIXHEHE
Fluent £ 115 5 HOH SR N o] PATHR B A 24045

o EBMALIUE, TUXRNERAES MRS, AWy, &, THHERE
fde R E AR

o W LIFH R i At HURE 5 i TR A

© TS VT LU R T O B A A A

o HEWWNUERAIHERMETHAL A HBELE.
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o FMLUTEMRNERMETZS, AHEAMTEMERMRLE.
o IHEWEBMLARSME BRI EAERE, T UaAITE.
o WUFEAMHBAARETE.

(R B RO AR R SR m] DA Bl e, B RART RATHSR A SE B iR 3 T2

5.3.7 ERENRMGIZE

Fluent KM “4& —ZfLIZ (enthalpy-porosity) " FABGAL K I AELIIRE . fE3R
fREIE AL T R, A AT DL BRIER D AR X AT Z R X 8. “H—2
FLEE "B AR R H T S 2 R A R LE WA B0 A o5 A B 3 43 Lo SO 2 AL (porosity ),
FERE AN [ AE RLR X 1R Z AL X AT b . AR E bt e, 2L 1
BEfL 0; ez, fEmtediEd, ZHAEMNOAR 1. “B—2HK" FEAEE A ETT
AT CRD AR R ) AU R [T A4 R LAE A2 1T R I R 5

“U&—Z AL BOR ] LRI ] A 5 4G SR B e E e P R K L, SR
i) | IS U o i ) o AT el P R = Tt o Y A i AN 2
HAEPATRIES . FEESNR, ERERNL, SRS, Rl sEEE,
Hies VOF BEIFL AR, AserhSEnl K40, A e S B ARG A M LR,
[G) ok 2EASE 401787 5 L (2L o s el AR, o S R DX BRI ZE 4 X 3k, 170 2 £E A 3k AT R
5.

T A R % 8 THTAROM H Solidification & Melting 1278, 3 H 20 & 5-32 [z ] Solidification
and Melting (B[ ALY ) XA HE.

& solidification and Metting

Model Farameters

V] Solidification/Melting  pushy Zone Parameter|constant v | Edit. ..

Back Diffusion 100000

|| Inelude Pull Velocities

@ Cancel |

Bl5-32  HEE MR TR EE

538 SHEEEE

S B A AR ] LUB L SR n) R N-S FEH 5 AT BB AL R SR
AFIREELALL, PR EE U ER, BT BRI MEE T J R 4 AR A R
ARSI, TROS AN TR 75 35 TR o ) 40 T P R B R S o, DR k4T ELRE RO R 4 TR
EoR R, mH SN R,

N T RN BRI AR A, T LURH Lighthill 78 250 U, B 7S 35 ()74 S
SR BIBEAT VR, A B b R R E A

Fluent ' ff] Ffowcs Williams #1 Hawkings £ H ] FW-H 7 R4 5 S 1077 4 546, X4
JiFErF H Lighthill (97 22 Uk, Fluent 5 F 72T R FAV 0, RGBS A E
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L, AR Bt E RS E SR L. AR i PAA A S i A AR 1 R 1
VAR 15 B AR 2 AT

U rh i SR B R B8 Ho o 82 7 S AT U5t TR A 6 P 5, XA ) A AE I
() 77 [oa) b 0 200356 A2 — 5 R P 3K o s 2 I TRDARS P B SR DA T LA S L SR IR o i P 7
(URANS) 3k73, ta] BUEM AR (LES) B4y Bimidtl (DES) K5 . 5% U84 % Al
DA [ R RETT, STny LU N — AN T o M B0 50 R B TR Ik St L An
Fidp vt S P e R

T I AR 5 TR W Acoustics 1441, 538 Han P 5-33 s Acoustics Model (1 7 45
) REHE.

Acoustics Model
Model Model Constants

) DEE Far-Field Density (kg/n3)

@ FfowesHilliams & Hawkings 1.225

Export Options Far-Field Sound Speed (mfs)

|| Export Acoustic Source Data in ASD Format 340

| Export Acoustic Sewrce Data in CGHS Format Free Stream Velocity (n/s)

| Compute Acoustic Signals Simultaneously 0

Define Sources... | Define Receivers.. e BECD) Ubea il & Brpmei

Ffowes—Williams Hawkings Options

. i Free Stream Direction I Component
V| Convective Effects

Free Stream Direction I Component

Reference Acoustic Presswre (pascal)
2e-05

(0] [doaty | [concel | [ty |

1533 MR HAIRHAHE

54 MRNERIRTE

AN E G A ABA] Fluent BAFEATRAT T REPRAM R €, WmmtEs8mit
FOEAH SRR,

541 YEsE .

@ HU P B AR OGN — B R EBR TR || s
FREYIEZ 4. 1E Fluent h, Y2500 € £ 7£ Materials
CPPRL THTBR 572 B HT o

WEYIRZHHE R SR H Materials 750, 5 H
NP 5-34 Fs i) Materials (BERD 1B AER RS, 8
ili Create/Edit $#%H{Er] s & 5-35 pronf) Create/Edit
Materials (#)PEZHs %) HiEHE.

[t [ vivte
B 5-34 MR
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Create/Edit Materials ==
Hame Material Type Order Materials by
i [Emia v] @ Hane
q . . () Chemiecal Formula
Chemical Formula Flaent Fluid Naterials
l'“‘ '] Fluent Database. ..
fizturs User-Defined Database, ..
Froperties
Density tsg/rd)[constant [ Eain.
1,285
Viscosity u-gj.n)[mnslam v] Edit

1. 7694e-05

Change/Create | | Delete Help

B 535 PESHa e iHEE
TR T HE P 75 2 5OE M S A4S

BEM (H) 2TE.
k.

Hte 3 R4

FET HAK.
TR T H .

A FHHREHK.

XS E0] DA B B pR A, il A4 e AR A R T LA 2 I R A R R A
B Bt 2 PR 4. Fluent ¥ B FAMIIE XM THREASRIBR R 78, TEEERESN
AR B 2%, VS HURME A R B i I . BN e S 40 AR A eT AR A
FHREBH 713 IR .

Materials (#1¥L) THiH< Bon CEEGE VI REBGERN YIS . FEEENZ,
P @M EHREE R (A BARSAEf R ERE, R RECKRE ) i,
Fluent ZfF-2 H A BUHREE T HE . AEXMTEIL T, AT E MR 252 R AR AR 24

AT A RLR, 75 EE MRS L . e 5 RECNELI. &Y, TR
AR TEEN R RS R . BRI e S R ER AR, BErT LR EUE, Xarth
FEBRIR A RS, B2 M HE L% (User Defined Function, UDF) & X..

542 ZEEE

EECAEOL T, materials (BPED FIRMEHE R AYIR air (250 A—FifE AP 5
aluminium (£7) o HUREFERAYIR GRS, AR LE BT S AL,
SRt MBS B . AR D EFD T, A0 2 EE A bR A AR B0E XH i
W .

REVMRRAERE A ciEm i BRA =W 530 TR, W ARG ok
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TEGINTREARRE R Z B REAN 2 HELAG  (HFE— MR SRR W ECHs e st ki, gt
TR AR AR () K= BEigE R

1. BB R

AR HNGOL T AR AR b I A (KA R AR, 2R IR St R T S 5 248
VPR YIPES S, ZEPE S5 AR AR BT IHE e 0, 22 3R T -

€EX01 7 Material Type (HH}25)) THSES PREHIEER CRASREIR

IRIEFE (1) 793%8F, 72 Fluid Materials (55/&47%1) = Solid Materials ([E{&41%L)
TR R PR EEL YT

€003 iRIBTH ZEHTE Properties (M) P EMNSHYIESH. NRIEHNES
BMEXZ, RBEhDEIEUARTHENDESE.

fEEfEe)n, Bt Change/Create (BLU/EIE) 1, FHMESHEREE 1.
BECE AWM R 24, REE S aip S R ar, (HAER RS 8E e
J&, #EEd; Change/Create (IEXU/BIH) FEIBEATHEIN .

2. EmBEHRMH

I AR B E A FR A X 1. BB AT R Ao, I MR R A
HMR IR A3, B EIASBE SO ATT A 715
L TR 25 BT LA — R R 4 R

€I SHEyss £, HEE Material Type FREBTREMEHET (A4

Bl o
€102 RIS —H ML, 7 Fluid Materials 5 Solid Materials T3 % 3t E EES41E
ftE :
3/; EEWE%BE{] Name (%ffﬂ) *quﬁ/\ﬁﬁ’ﬂ 'Q'ufm::an &/Create mixture and Overwrite
= (2 |
@37704 = Change/Create (B20/fIdE) %40, X BT
B =3 — e B AAE, WA 5-36 from.
¥ Yes i R M E BRI B IR LIE. P 5-36 e R EAE

K FVRERS 757 0T CATE e S A b R 24 8, 00 252 iU By Change/Create (f314/8))
B A T

3. NBUBEHEHIHE

MRBER A 2% IR A BARFIRS AR . XS e R 8,
FEA AU A B AT E AT E 52 48T AR . SRR R RE LR 5

€101 #HMEERA Fluent Database... (£3EFE) 1%4A$TF Fluent Database Materials (41
REIRE) IB1E, WME 5-37 .
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Fluent Database Materials 3

Fluent Fluid Weterials [1/562] (] (8] (=) Material Type

i : : [ﬂmd v

acetaldehyde (ch3hco) | Order Materisls by

acetic-chloryl (hZceclo) A @ Fene

acetone (c3h6o) () Chemical Formula

acetyl-chloride (ch3c<o=cl)

acetyl-chloride (ch3cclo) -

Copy Materials from Case. .. Delete

Properties

Cp (Specifie Heat) (i/kgk) l ========= polynomial 'H‘ﬁew ]

Molecular Weight Ll:g,r‘kgnul)lconstut

4405358

Standard State Enthalpy (j/kenol)|constant

=1.653202&+03

Standard State Entropy (3/kgmol-k) [-:lmstmt

263791, 4

Hew Edit, .

B 5-37 MR A XHEHE
# Material Type T35 A7 4 HY KR

(RAEE R -

€103 1RIEHSE 2 Uik $E, 75 Fluent Fluid Materials 5§ Solid Materials T3z ik 728
FRMEL, ZMENERSEMBERAIE AR (Properties) 1EH.
€I TSRS EREMHNAESE. HTRLESY, RTBHETIS, wTL

# Copy (E%/)

ARENRETEAMNE L. BER AR E R,
aabiige

B, TMEHTE.

UM AR TR

B RSP RT AR S HAAORL S T AR 20 5 iR il close #2405k FIAH R B B
THHE
— LR RREAECHR e b S SE A T CAATRTTE T — REE SPE S L D TR
Bl R, ATE A R R 5 A S B

4. BISLHRRIFIR

10RO B b R BRI, T4 T UAG B %R . SRR

€101 % Material Type (MHI%TY) TREAIR TRBEFMEHIMEX CRESEIE)
% Name (&FR) AERBATHE LR,

€ 103 7t Properties (B) {ETREYENEN.

@104 ¥ Change/Creat (X%/BIR) %, RGSEE—MIAMNEE, HERE

RAMEL. EE No HRGZAMFMEL FRERVE. BEBNS— Aﬁjﬂi
ERBAFHEA T MREH, BN, SURSZAIFESD OK 2. &

RSB EERE BRSO
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5.5 BFRFMHRTE

AT RN L BT AT R 2 R AT AR R AT SRR AT
IR E MR, RATEEIL TSR A AR R AT E S5, B A A7 7E, JF HR2ME—. Fluent
IR SR AR R AE R AR AR AR T SE R, I SR A T AT B o ARG PEAN DHIA Fluent
PRI SR R B 1R

5.5.1 MRFMDE

DHFMRE N TFHLE.

(D) Jidkidt i & WAEEA L AL, BEAL. AR ALTER. K
SO, BRI, HOWED . O KA R 5 R

(2) BEZRAF: QUABEEERAF. Shkdh (i) SR 0FA0 R IR 7 ok A o

(3) WHBE T X CLHGIT A 2 XA 57 X

(4) WAF &M A B 2L B R HAb SRR TR 7 2% . aill
FFAAL R A EBE, NIXEEHaca R, FAEX MR 2L BIRSE Nl 5t b
AR B R AR B L A 2

Hrp, Fluent N DA DA A F 4 10 FiEat.

(D) EEANCGRAM: N QLS5 e M AR 2 SR K

(2) WA LFM: AL FEE SR b A (.

(3) FEHRADFM: EHEA RGN, S ANORFERE. RN RIS E
R BT RMETH AN i A g R s ok i, R B e Ak T LA € It B I

(4) RSt Okt HTER ARy E i A R B (. 78 DAk S
H Coutlet) Z&AF, MiAZE XA Coutflow) i, RFEIVHTE LR EA SIS
5 59 2 1E B LA A 46

(5) IStk it IXFRM RS 2 A 4 e n IR AR B sl ft ok 1, BIfES

JE H U S ER SRR HE R, S TRE AR R5R A& I XL 5 R4 R aeH TRl s
Gt

(6) LA FAM: TR S AT VAR 2 e o g 2, 82w LA Y H I 2 A o
EFAFRAIE T 7870 B RERITL 0 » (0 AR B 5 A S I A1 i 2l 2 TR T BB BERR BEAY
Fo RMARFMAEMT Al R4

(7) NFUGBRGEAF: XA TSR B S R ARG Wish il SRR

(8) AR AEfB AN CARAFAEM A U O D8 T U ECRR 2 57 26 A B E
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552 BRFMHRE

AR B A A AR P 52 A, P 5-38 Fk . ERABEBISCARES, sl
Hh(E B b Y Boundary Conditions 196 7 3 2121 #2641 .

1. BThRAR

EHEAT U RIS, m] A4 nt il SR 28 B 4T 58 S, (HZE#E N Fluent 15810 5 4 1 2 i,
T EI SRR BRI, R SRR, sk T DUE i i A RO ek
BT, JEmF:

€01 # Zone (HK) FHEREHTEENHKZ.

A 5-39 frw, 7E Type (£E) TEBLHONRE, HEBPAME 5-40 Fr
B O R R EHHITRE.

[Task Page £ [Task Page X
Boundary Conditions Boundary Conditiens
Filter [0 « Tilter
Tome Tone
. ——
n i
int_fluid int_fluid
out out

B 5-38  iH &R & 5-39 Type fi#!

Ewall
Zone Name
elbow

Adjacent Cell Ione
fluid

Momentwn | Thermal | Radiation | Speciss | DM | Multiphase | 105 | Wall Filn | Potential

Hall Motion Motien
@ Stationary Wall Relative to Adjacent Cell Zone
) Moving Wall

Shear Condition

@ ¥o Slip

() Specified Shear
Specularity Coafficient
Warangoni Stress

W2ll Boughness

Roughmess Height (cm) |0 constant -

Renghness Constant 0.5 constant

Cancel.

[ 5-40 ARFHSHBRERMNEHE (B wall Z5AHD
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Zl Rl R £ REM bk XA, $A0ADREHGEZLE A FEA
XA, #i5AEEEHHIE.
2. WRABRRE

DR RTF SRR —E R, ANRERER AT B WA LUyl A3, BTl
FERBYHR AT CARI 7 B p — AN i SRR S B AE RIS AT 1T 20 & AR Rk
1A SRR AR BB . X DU R 7 G I F 5-1.

F51 BFREENNR

7% BFRE
Bl WA RERADUS. KEBEHFE. EEADFE, KB OFA X
[LuED W ) . BEAOFKE. BEAH. ND@BREE. MIREEME. HAERE

i HESRER A

XA R SRR, SO A . BEE &M
AR | AR

BihR ik BEEE TR

3. A FHRIRE

ED SRR, Bl R IR Edit (268D 1241, oG8 XL KB T #17r X 4, 84T
JHNPE 5-41 Foniia s AT s EXTRAE, R Bal LOE A R0 X, #ATIA R &R R
hixE.

[ Mass-Flow Inlet (=)
Zone Name
[ Wometn | Thernal | Rediation | Species | IPN | Multiphase | Potential | 1S |
Reference Frame[n\hsnlute vl
Mass Flow Specification Melhud[Mass Flow Rate v]
v 7w e 0 1 P e—
Supersonic/Initial Gauge Pressure (pascal) 0
Direction Specification Methnd[D:racuon Vector 'l
Coordinate System[ﬁarteslan % ¥, Z) vl
H-Component of Flow Direction | constant b
Y-Component of Flow Direction U
Z-Compoment of Tlow Direction 0 constant v
Cancal | [ FHalp

B 5-41 B SRR A R EHERE
4. MARZFHNES

bR T B BCE LA R, R B WA AR X5 S BUR L R AR A
XA TR AT e 2R, A4 LR B L 5 2% T S 2R L 503 X
T A A ) ik R

E0) whREERERGEETEN Copy (£4) %8, BHINE 542 FrRfuhREs
SHIA1E.
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&3 Copy Conditions
From Boundary Zone To Boundary Zones [0/1] @ B
i |j-

ElbOW

B 5-42 WS E IR A
7 From Boundary Zone ((RE#K) TREEEREFNAFHNSK.
7f To Boundary Zones (B#r/K) TihE BRI K,
€LIo4 EEHTHH Copy (1) HHTAEH.
% Close (%) A% MNREHEHER.

A4 A RAI AT D REH R EA LS, BAHAFARERGAR, Fihait
BIGIRT RiEE Eu

5.5.3 HEHNFAFME

1. EAANOBEFZH

JE I DL 555 T 52 SCHA N E AR B s 5 A EE A e &2 o8 400 I i S S P R L T
FEWRH R SGE T AT R S A DAL R SR A, s AR AR R, w] LAE ]
oA D&M AN DILS & el U T BAT B il A M0in it 5. RN DL 5 &k
BERAEHE A 5-43 FiR.

X
Zone Name
In

R:fﬁmceﬁnlmt j
GameTnIdPras.re(Dasd)Imn |constant |

Turbulence
Speafication Method [intensity and Viscosity Ratio ]
Tub..hﬂlnta'nty(%)lsiJ
Tuhhit\"mtyhhlmiJ

ok | cancel| Hep |

B 543 FE AN DLS A RHEHE
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R YIIVIPNEE S SERNE TS VN T B8

(1) &k, f£ Pressure Inlet (JE/JA ) M T Gauge Total Pressure (K& k) A2t
PN Sy [E

(2) &, {F Total Temperature (SR £ odi A SR .

(3) BT A . £ AN DR ey DU 23 & 5 07308 XRsh i A, A REEEE
TR, WL ERR RS T M O “HEETUR” . BARRESRET, BErrbUHE A
MARRIERGE S xv vy z AN RIBIEREE e, XOnJ AR AR AR e ARl ) ] Al ] =
N5 TR R A

(4) F#JE . H#EAE Fluent HifF5A Supersonic/Initial Gauge Pressure (G % #/HI G4 E) |
MR ORISR EEN, 538 P& A E AN DR & E T iR RATG TAE, WAD
A€ S .

(5) HFimiit FrmRi 2.

(6) HIT P-1 #i%!, DTRM K%, DO BALHATIH R MRS S5

(7)) HT#HocitER Ao ERE .

(8) H 3R AR B 7 iR b v R AR S VIR AN &

(9) HITHUREGE - PR T F R R & .

(10> H ToRaOR TR B R4 7 %45

(11 ZMRLRFE HTHFBZ MR .

2. REANOIARZH

S EN D526 RN DU s 15 B AR R A A il 57 56 A o AL TR JEN 10 5 2% AF
b WA QLR R S HAE A R 1A DA AR, SRS H e
FE A 32 -

W | AEATEHERTRTER, #RATTER FLTREHFHEIR. FHE

£iiE, RELRAANT ST FERAT AW BRRRS, THFLHES A

FHARERKE . BHAEAT, TAERG R 0 ACRAGENT £, £Z
AT, SARIERSD oM L R A A,

PR PEN LA S i B TR HE I 1A 5-44 7R

Velocity Inlet

Zone Hame

HMomentum Thermal | Radiation | Species | IEN | Maltiphase Potentisl I ms |

Velocity Specification Mathodllﬂigmtudej Hormal to Boundary

Reference Fremel.%solute

Veloeity Magnitude imfs) O [cuns\.ml -
Supersonic/Initial Gange Fressure (pascal) 0 [l:unstanl -
(@) (e (5

Bl 5-44  HEEN VDR ARRHERE
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FEAE RN LD S AR R B A FIIZEL:

(D) HEERTTIR, BOREE. FNEENRE, FrULE SCRE AR E SGERERR/N
TP NE . £ Fluent g SURE R A 3 M 3B — MR EEFEEEEPAENES
—ANEAL R E R, R R E SRR A E RS A R E g e GRS SRR
HEFVER 3 ANLAR T R R RER, RJFIEIL G EE R 3 AN E N E R
5= MR e R TR (BRI O R, R E BB e R 4R {E, el L
5T SRS -

(2) 4B R e i p e SE L o FE TR AR BB e AR E N, BR AT BUE X
Jie e L, IR LARE OB kB . S, I A Al bR REUR A AL bR R, TIRABR T 1]
Phsg CONREESE, JEn LE SNDARII S . MEEEERE, AT SEEREE L
LA o

(3) HTreesEitFmREE. mBETEPaERERE, WHEANEEDL R g E
A -
(4) EHFERBAN P HAR K. MERHFG KRS, BAEEEA DR |
& LR L (Outflow Gauge Pressure) o @R AETHF IR PEEA O EHBLRIG, B4
IR A AR s s D AR 3, Horpfs Y e st /e 760X PR 8 U TR R R

(5) dmiit E A i S .

(6) KM P-1 %, DTRM #%, DO HA [ H S 4L

(1) it FE i 2K .

(8) AFTliRBT B 7 PR B R SR (R 5 Wik B J S /e

(9) TR ORI AT B i A &

(10) SR T3 Hh R ORE ) 20 5 2% A«

(D) ZMRTHEP R 2 AR %N

3. RERAODAFH

fECRI N LA R I, AT LAIE 7 SR &3 & a5 it & 2p A (971 20E UL 7%
o IXFE R IA S R A RN D5 % 0 . R R R BUE IGO0 &, AR RE IR
7 ek i 2 e AT TR A

IARHIAHEN DR T BRI R E R E AL, ARG R ERA DR,
(B RO DR IR 2K B R SRR e v, B BAAE T 5 rh B R e e 37 Y
EBEANDAMER B ERR R B, EaRr Sl S Ei &, B 0 AN 23 S Al
BRI A Ji WL AT 2E 1 4 mT A Y B B 2% A

EAT R TR AT EE B ERA D&, R A R P BN EEL b
KV DR DU T e, I BB B &R D& A

IR HI T 2% A B B GEHE 4 B 5-45 P

ERHRERA DRI, TEmA N IISH:

(D FEfiE. RElE, ROmERTERN T REEE. DR
SRR, T RER AL R, W) U SOT
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Mass-Flowr Inlet
oz Hame
[ Wonentm [ Themdl | Batistiom | Speeies | DM | Maltiphsse | Potentisl | 105 |
Refersnce Frane|dbsalute -
Mass Tlow Specifieation Methed[Nass Flow Rate -
Mass Flow Bate Bgfs) | |constend -
Swersonic/Initisl Gavgs Prassare (ssesd) 0 | constent -
Direction SpaciFication Methed[Jirection Yertor v
Cosrdinate Systen|Cartesian [Y, ¥, 1) -
IComponent of Flow Birestion | | comstemt -
Y-Component of Flow Direction ® | constent -
I-Component of Flow Birestion 0 | comstemt -
0F | [Cancel

Kl 5-45  BTRIRA DL SRR A HE

RN AP LR ERE, Fluent 2 Hal HHESO VR E@EHA. 1R,
H AT DR I Y R B P B e SRR B IR X B E Ui R I8 E .

(2) BR. HEELRERADMmM A (Total Temperature) — £ 945 ARG HIME .

(3) Fi. WMRANDRE BT ERE), SRR T R BN DR,
A5 B At Supersonic/Initial Gauge Pressure CGHE T H/AIERAE L) — i AR 1ERE)
FRH R, XA N Fluent 215 . WMRRSYIGHE RS2 T RERA
ARAER, AT EmAG R RAHEE .

W | R EROREME AR TREERS RAREL A,

(4) ¥izhJim. # Direction Specification Method (J5 A€ X 77i%) o] PUEFR R &R
Fa s Faah Jy w5 SO0 ERah i m S A B, n Bl $F Diretion Vector (J5
) B ) Jyae TR A A A 50 S BN, 7] DL 5E N Normal to Boundary (TEFH 105 ) o

R 5N DA BRI MRS S e 2 #2314 RLAE Reference Frame (ZHAFRHR) T
FIF Lk Absolute (4axtAbR %) B Relative CHIXTAEKE ) 4558 & X IR BN bR
FI e WRARDBIRE BT A RFES I, 2 e SOF G2 8, BT A Tk 4

(5 fEimiitFE AR

(6) FEAL AR SR 4 N RN 24K

(1) At P A A T B .

(8) FEARTURAT 7 PR T H P AR SR 51 &

(9) TEFREG 7 BURME T B AL R R & .

(10) FETREUERE B THE A e DR s 7 %1

(11) fEZ AT R L RIS % .

4. AL OB FFEHS

[E 8 DA S A i CL 5 B e ORI, s IR B A A i 5 A« dn
RACH HIA S Bk BIEFE, A5 BRI TR NGt Al R A B bt
I Nisn N A E AR
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RS M A FIREEE Y “Rif (backflow) 7 %&4F. BIAFIMERER /) H OB E
R T S8 ) A7 P (3 5 2 o 0 4 ) B it 37 v 1 00 e 2 1, SRR BN SR 5 B sl

Fluent 75 1 /7t A 264 & m] DU A2 1) P26 4, RIS ] BLZA E PR &

IE 7 O S A B B AR HE I ] 5-46 TR

B Fressure Outlet 5
Zone Name
out
| Mementun | Thernal | Relistion | Spacies | DN | Mulliphass | Potential | VIS |
Backflow Reference Brane|Absalute -]
G rvsnes st
Backflow Direction Specification MaLhud[Nnrmal to Boundary v]
["] Radial Equilibriun Fressure Distribution
[ bwerage Pressure Specifization
[7] Tarzet Mass Flow Bate

B 5-46 &5 Ol &S E R HE
FE I H LS ASE |-

(1) #E. EE/HEOEMRE Gauge Pressure (RE) —REAIENSENE. ERzN
V. T I 2 B AME, SR O AR i sh e A8 il &, s U E 2 A Bl
SRR EIR

{£ Fluent Hid o] DU FAR [a) P H OO 57 %A f£ K ) 1 DR 2 7% Radial Equilibrium
Pressure Distribution (4% [m)°F-#7H /)70 4i) RGkMe, HinT LS HIXTThEE. 14 ) F- 48 ) 2 1E
O AR R S B0 IR TR R XA AR E ik R R B e BN
SERIE7)AE, S8J5 Fluent W] DURAR AR WP 55 R 1HHE 0P i Hop i o R e .

(2) FlFEM, B

o HEUWHTWIE. EEAMETHENMATHFEREERALR (Backflow Total
Temperature ) .

o R MAEXAE. EEREGLE A Wk, G MAE K Bt, T A Backflow

Direction Specification Method ( 513 /7 [ & X A % ) LA & 6 45 — 0k i 2

WA E. R4 1% E % Normal to Boundary (EH T 7)., WAz w5k

RYaEE, IMEATAEELMIANSS. WwRHEHE Direction Vector (77 11 %

") W, EREHRSEIAEXERF HEXEFERRAE. WRITEERANZ =

KR, Mrt2ALFRT &, WRiEHF From Neighboring Cell ( 3 £ I 45

JG) ¥ H, Fluent 5820 Fl 240 77t O &9 PUAS B 0 o i 20 7 w8 X B R b

B B0 7 1

LT S AL

ArnitEFwhEATRERE.

FFRIHE S FRME T L RS R E.

FUORBH A FORMBE T E Py ETE,

ZAmit £ R R A,
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AR ILENA, Gauge Pressure (RJE) — IR A ERM S HAE SR, R PR
Ji BN R E T L1

AR AT T AR K MR R B, JF ELRAERE 9 BORMES 2 Bt SRR A
JEH A Solver CRAFAS) MM h iz F M AR, Bl Ran i 7 Exrle, 2k
HNE R, WRIEFR AR ESE, SRR EECR I . N TRy G R ds, A
PNE ECRUpL AL ¥ v

BUEZE TS R B IR B, RGO % SR A e, 1M AT BLEETT
L SURE B UATIN A ) 1B 6 @

(3) FESHHE P RS S 4.

(4) GRS h R 5R AU 7 5% A

FTA 24445 Pressure Outlet (JRAH O THACPoAN, &7 AL S 2 AF T
T

5. ESETmEAID A F M

FE e 37 2 A T ¥ T PRIz AR 1) 1 Rl 5 5%, R EER B TUE 9 F B D A EoR i 244
Mo PRSI AR A RO R I Tt RN IX Bl SR S5 A AR IR & o b 3
AL & .

K H B0 3 3 2 AP B SR ARG 3 IR S AR BEAT TS A TR “ IR ” MESK,
THRID SRR SR R W . e T R R BRI, ERi i B B2 20 £

FE 70 O 55k A v B R R RE W1 5-47 B

Pressure Far-Field @

Zone Name

albow

| Mom entam | Thermal | Radiation | Species | WS | OPW |

Gauge Pressurs lpascal) 0 constant v

Mach Funber 0.8 constant -

Coordinate System [Cartesian 0, T, Z) v]

K-Comporent of Flow Direction 1 constant b

{-Componant of Flow Direetion 0 constant -

Z-Conponent of Flow Direction 0 constant -]
(& (o) ()

K547 EAHHOBRFEEEREE
T imi3g il f R R ERA RIS

(1) #k.

(2) Tk%.

(3) .

(4) Wish I,

(5) fmintth E P ER S

(6) FRAHTTHE RN S 4.

(7) it Hh Ao ERE .
(8) FRAUHETHE P SR HIOHE L 7 %1



% 5% Fluent 1% H 125

6. LiminAFEH

FETL R AT, a0 SR Y 0 Ak 37 30 33 PR T i A AR, 0 mT DA Tl it S 2R A
(outflow boundary conditions) . FRAETFHE PSR HAL UREOM SN, EHAILR EA
o 2 E AT 24, Fluent FIib 048 s 0@ #1522 5 B A

FETE, TFHERAGE & FH R A&

(D R FPER T IRBA DR, U R R Ok
(2) FIme i -
) EApER I ES, WAL, MAESHHRILR %M

A TR R 7e 73 R S ah B, BT i) A2 & )3 RUB B1E DL ik % T
Fo AEKPRIFF A, BIRA IR T 780 KRR AL (H2 RA (S I LA iRsh 5 e
3 R RE AN ) i 25 AT LA AN, A REAE T Hh I 7 2R 1

LI R AR A B TR HE AN 5-48 F7R .

Outflow
Zone Hame

out

Flow Rate Weighting 1 [il

Cmcel. E

[ 5-48  HHifid 5t & pF i B RHAE

e AT AR R AE R B L B LB IR, AROZAE RS % #lm, 2E St
Fluent HAFal LA FIZ AN iR 4, I B VAL I, 7E Outflow ()
[fith b, @it E Flow Rate Weighting Gt A E) o] Ui & R Hiatid S & ol .

ERERES, AR RAGRENER RN 1. WRRRIRARE A, ZERELE
Frf s ERIZIAER), MARBRIXIEE, 242 HIGRENENERTIERE,
P B R EAER N 1. RBHELR R, SFREAauR 2SSy
FCf), MALBRXIEE, R4 4 AR EMNEN A, BEREES MO RY
S1o A . LI AN IR IA R, AL R BRI R E SRR, BB % E .
HEMEH 15%MRERBE MR, B5%MHEER LS LR, REEHRE LR
HIR EREBECN 075, 3B - MU RBRENEBLCHN 0.25.

7. EmhREH

TERNPERLT S, Fluent f I EH & HE NG B . fERERA FHEEZIN,
PLE SC— AN 3 o AR L o, B BV R il ok A

BT 10 FL 46 B XA HE I B 5-49 B

FHMREE RN &1 R ERA RS

(1) ARSI H PR A FARFM;.

PN AEFE Wall (BETED iR (¥ Thermal (#47%%) Fi% FHIN P/ BHH ES 5.
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B wal s
Noncntw | Thoreed | Eatistion | Spemies | A | iipiase | i [ el 7ite | Fotemtid
i s
[Cancel | [rito |
1549  BE[A 5 A8 B EHE

o MEEMFAM: ELFAENLEELE EER, ¥ E Heat Flux (#3# )
BHRERBE, FANRERENRBEZAE, PREETHLLE. TEE
W URE LG, X TP RN T A i R B AR

o EEMRAEM: wRHFLHEEZEEME, ML UAERNEELTEAE RE
¥+ %4 Temperature (GB/E ) T, K5 A NALE 0 N\ A T 38 A6 8 7T DA 52 j B
[RL B SLHE DN

o XA B4 hE Convection( A3 ) ¥ 51, i \ Heat Transfer Coefficient

(#7254 % %) #n FreeStream Temperature ( B W8 /% ) , Fluent 37 DLJF & Wiy
FRHTED FARRRITET.

o NHEHLREE: WRUEPFELZRNFTNMINESN, MANZEEHFET
Radiation( 48 §f V414, )5 #% & External Emissivity( #} %2 4! % )47 External Radiation
Temperature ( 443G 5B ) .

o MENMHERELSLRLY: ®EF Mixed GBE) BT, ¥ DLEHEE MRS 4
AR A R A, ERMEAT, W00k B K 58015 Heat Transfer Coeffient ( #45
¥ % %) . Free Stream Temperature ( H B8 % ) . External Emissivity ( 442 4t
#% ) #n External Radiation Temperature ( M348 5185 ) .

o HENMSK: EHEREF, BEEEETE. BRERERAFAEHHE, 7T
NWERMIERZ W EX - NTEENEE. bt ER/ARTTH - NEEE
WeE, TUATHER—ANEERTRAOFHE. ERXMEFEIT, Fluent 7£E it
A —%RitEmBEms| R AT FRENEKE.

o XMUEEWE A FM AN wRBETAEN Y R, Ay W, A RE

(9 W #& X N\ Fluent J&, Fluent ¥ B 204 k% F (shadow) R, EE®@HE
MaHE - MTERRS 248, & Wall (B@) IRF, ¥FRANLFETE
Shadow Face Zone ( % & X&) #.

BET AT R BRI AR PPk h i 5 # 3 % (Shell Conduction) 3 AT BAI €
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M R I E SR %A o AR FE T 208 S22 SR 45, 4]
AR 58 SO SR I RE A e U AR

(2) E#%. EHhamtE bR mEsh .

BEMIL S AT LU ER IR, tn] DR IS S ) . #8 2 BE [ 57 2 R R FHBE T %8 B0 2 1
JE Bl S 3 S E I B S

BEMIZZN27E Wall (BE[]) [HIAR ) Momentum (2 &) #4347 5% XK, #if Momentum
(Bh&E) t%n] LUR B 5EERE 3 A X ArE 2 OB .

o XA

f£ Wall Motion (EE[iz#)) Fik+¥ Stationary Wall (FF1FEE[M) , A DLEEEMILE NG
1EEEH

o T iEBEEMIEE

IR R BTV IS S, BB R SCF % sl s 4 i 1E
Wall Motion (EBE[iizz)) Fik#H Moving Wall (R2ZhEEM) , Wall (BE[) SHGHERGE R T,
& 5-50 .

Wal e
Zome Name

eylin

Adjacent Cell Zone

fluid

Momentun | Thermal | Radiation | Species | DEN | Multiphase | UDS | Wall Film | Potentisl |

Hall Motion Motion
() Stationary Wall @) Relative to Adjacent Cell Zome Spesd (nfs) 0 [constant
. ) [ A () Absolute Direction
@ Translational Xl E]
() Rotational T o @
() Components
z0 ()

Shear Condition

@ Ho Slip

©) Specified Shear
Specularity Coefficient
Marangoni Stress

Wall Roughness

Roughness Height (om)|0

Roughness Constant|0.5 constant

Cancel | | Help

B 5-50 EBEHH R AR

BT EH T R IR T BE T EEIES), Fluent 2 2% A k@S shidE,
RIhw

® E A AT B A xR

T SR B TR P A0 1 PRAR A2 A2 Bl A%, IR AT DA FH AR O S B 1) 7 2 X BTz 3)), BIEGEE
R NS SRR IR . i H 2k “Relative to Adjacent Cell Zone (A T
A% 7 BT L T

RIEFE | Absolute (HANJJHIE) WEIT, T4 o] LLIEIE E SCRE 7 46 55 AA bR 2 Hh I 1
N EEMIZE) . WS 0 (PR 50 2 5 0 F, R 0 3 5 R A e o 5 1 o SR S )
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o HEHTHE

TERE (78 HLAR T #iz s, B LAE+F Translational CCFF%) i&Wl, JF7E Speed CEJE
A Direction (Jy[n]) F=rpsg LEEME AL RE. SREWM T, KAV NEEREF LR, B
PR A E .

o HWMiEHE

I FFER: (Rotational ) ETH I i G345 iE Fe sl (K e 12, sk mJ LS BE i) 1) g #% 12 )
Hfi %€ T K. H] Rotation-Axis Direction (/% /) 1 Rotation-Axis Origin (#£zh4 &) 7]
DAME—Bf € Heahil. £ =4, Heahihs i B R s AT T s T MR E . £
ZYEirE, AR s, RERE SR, FaiREd R s z R
TR, £ 4EMafrin i, Hahhkim g x .

o HEENERNBELL

¥ Components G JE4r5) £, A L@ @ BE iz 20 B 77 & 0 CEETRI T
Z5). XRE NN TFHEEsn LR HE&ED), B LLRIEEZLES). Ba)/ A LU EE S &
B H SRR 2N BASE

(3) ARG T a9 T H &4,

AT RUE 3 R R MIBIISRAT, Al B

® LM%M, 7 Shear Condition (HYI4F) T %4 No Slip (L7 # ) IR I
ERE R ARG &, BRSEFREEAIT TP ARENREE.

° WRHWNAM. BV T#4F Specified Shear (48§41 47 ) HIH 7 U4 &
HEEH e, w551 R, RETURRMATINN X y. 2z 2BEX
WY AW, RN ASRE, WRITE RN E AR A,

B wal )
Zone Name
eylin
Adjecent Cell Tone
fluid
Momentun [ Thermal | Radistion | Species | DM | Multiphase | UDS | Yall Film | Potential |
Hall Matien Mation
Q Stationary ¥all @ Relative to Adjacent Cell Zoze Speed Infs) 0 cons tant
@ Mowing Hall () Absolute MRsceifan
@ Translational Kt ()
) Hotational Yo m
) Conponents
1o ®
Shear Condition Shear Stress
) b Bl Y-Conponent (paseal) 0 constant
Specified Shear
Speeularity Coséfiziont  {-Conponent (pasesl] O Seastant
Maringeni Strass Z-Component (paseal] 0 constant
fall Roughness
Roughness Height [em) an
Roughness Constan
Cancel

Bl 5-51 BRI F R RHERE

Marangoni [ fj 41, Fluent 7] P& X i E ol k@K B fh., X FHRaH
BHAGETEEY AT, EMERATIAGNEN THLER. RRSAHR
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FEBARE, HYES AR ENRENAAKSEEESE R, FUMRNE
Fizzy,
(4) it b ey B A L.
BE AL RS 2 RHR BN B AN A A SR se e, FE i v 5 H AT DA I A RERS BE 52 ma i)
J7 O BE A VB I
(5) AAWFFGBAARFM,
ESREWED, B 72 58NN RIA TS, P Lo BEm T i eh E#oh %, (B72 [
nf Lk e BEIR IR e i . a2 ul, A DS 1R Dirichlet 145 & At o] LLA T
GAITPUR T
R R EE B E ARG R K, B4R D T A BT 20
E€EI00 B4 Wall (B2 EHRA Species (ATT) 47%, TNEEISE LAETLREH.
7t Species Boundary Condition (HILiAREMH) T, A ARAEN THRIIRTIE
#% Specified Mass Fraction (3§EFERE), MAZHEH Zero Diffusive Flux (F
VaBE), ARSEFHIEX Species Mass Fractions ((HITJigRE) AL,
N 5-52 A

Wall =
Zonz Banz

eylin

idiacent Cell Zome

fluid

| Mememtm | Thermel | Badiction | Speeios | DN | Wuleiphaze | U8 | Wall Filn | Eoteneia

pecies Beundary Conds tiem pecies Mass Fracticms

B
b2 e e B Femmiion Al e

2 Sper: ied Mass Fraciion v i constant
(@ =) )

B 5-52  BEMAFEERHAHE

€03 FATHRERETENEATHRERE. EMEATHNREEHIERENH,
MEEXATHREHHTUAN FRATKBRRNEX T E. WEEIMETES5
TEEE &N, AL PLE D Reaction (/) I3 M Reaction Mechanisms (& 7
M) FIRPEFEENNRN, AETEERN.

(6) AT RA T EF 9105 RO A F 4t
TR BRI S (Surface Reactions) #8391, AT LLREE BEIZ A/ 7500 5 T SR«

(7) 843t & eh4a i A R 54,
R E S 1 P-1 B, DTRM #58Y . DO R sl 2 i AY, 5w 27 Wall (Bl
[ 17 Radiation (5T #553 15 7 BE I8 5T 3 o
U S FH (¥ 2 Rosseland B8, A0 2 AT 240, A4 Fluent 45 R %T N 1.
GNFAE I /S DO AL, IR AR TS Bk e BE R A 9 /il . B mRiE A
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(8) ARt B ¥ 69 AR 2 KA1t

WIS T SREORBY, BAREAE Wall (BETRD) TARE) DPM #5405 R T AU
A PR 5 2 F

(9) VOF 3 84 % A0 R4t

S T VOF BERY, iy A7 Wall (BEMD) iHRA) Momentum (B %)
PR 2 [8) 4 fi A

8. WFAARFH

fEhi s N RS AL SR A B AR AT R, mT PLEE TS b s e 4 D R 4 . X
o 25 At AT DA SR SORS G 20 1 22 8] )3 #8 BE 1] o AN BEIAR L6 R T b6 A [ b 2
Fie FERFRIDR EAT B AR A, ERMFUERE XA HA E .
FEdhat AR R 6t ARk b Rz A (Axis ) RS, AR AR A,
BILRT

o R LS U B TEAE S P 5-53 Pl

& symmetry

Zone Hame

eylin

Cancel | [Help

B 5-53  WRRIGFFAERTHERE

EXFRIE, PrARE AR BENT . dT0FRE ERVARERNE, It xR
(ROl B T AR BB AMEEY ol R, R A sl A s A BRI b AR B 1
T XPKLT T LU SN

o MiELEMEREAE.
o XMHLERARENEMBEAT.

QL FrA, SRR O E T B E. PO EBIDIN D= +%, fERE T padx
TS A AT LA ROy “ A8 ™ BETHT

9. RikFEH

TR DX I3 P AG LT IR &, IITH T B SRR 5 e A B AR AR DX 8 kR - AR Xk
7 BRI IOME— {5 DR G RN R, BITE TS 2 AT 204 R U Ak DX 3 A £ (e B

eV 20 ok ie BURGE in BN AN 75 Zn F kL, DO Ao ok PR 2 2 F 2 o2k
W, AL TR Species Model (ALmiEAY) mti-hHA . [RIFELEZ M THE b AR 2
TR MR, AR B 7 e i AR AR B 1

HAb ] LA A B S ERSEIRN, WA R, siE. REURE . Wil Aot s,
T CLSE R X I E B o 0 00 DS PR i A A e e U S i 7, 3 % 48 e B

R AR TR, A AT DR AR X e SONERIX . S E b A DO
RHHEIRS, BATUEREE LSS MEERE.
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AR RAT BLEXTRAHE I 5-54 P, AR R ERARSEI T

Fluid =

Forens Zeme | 30 Fen Lone | Znbedded LES | Reacticn | Souwrce Terns | Fizad Values | Wultiphase

{en) constant =l ko |constat
{en) constant =l ro |comstamt
{en) consLant =21 comstat

[E] Cancel | | Melp

B 5-54 ik IEHE

A MRS R P B R, R MRS &R, AT DlgwiE o Rl 2 8 T 2
THHREDK.,

(2) Z3LRM

f£ Source Terms (YT BEIHAILLE XAk, Bk, &, i, oAz E

(3) LB Z AL

i&rh Fixed Values ([ {E) Emin] PAAL AR X I8 r i 48 s B 1] e 11

(4) AR EARR

EFEREA T k—= B, k—o HIEL Spalart-Allmaras FER, 1] PAFERE 2 11X (8] ¢
IR B, A E — N ER X . XA D Ee A s AL &, ol 20 X i X S 3R
WA .

(5) ZIAALF B A

i%rh Reaction (JRM) LI 50 LL#E Reaction Mechanisms (fz W HLE]) #| & ik FEE
B SSERL, AT Ar AT A2 OB A ez i 72

(6) & Laedtsh

G SR X ok ] A7 R A A 5, o R DX A e A 1, R4 v BRI 2045 s S 2h
i 5E Y Rotation-Axis Direction (g4 /7[7]) Al Rotation-Axis Origin (¥4 Ji ) v PLE X
=R A R . E i, HORR B e R R S el LR i B B

(7) L RIXRMES)

f£ Motion Type (1z#)25M) 4%+ ix+F Moving Reference Frame (#1535 %) , nlLd
NIZEN AR X e B BT B 275 & .
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SRR EFE MRS E XX Bz, AR LLEEs)RME| L P iEE Moving Mesh (#
M%) , SRR B ERE .

S+-Fahizzh, H#E 4 Translational Velocity CGPFahiE/E) hixE@/Em X, Y. Z =
E{1IEE] S

(8) & LEa4t A3k
WEIHETER T DO HEEHEAL, 0] EA7E Participates in Radiation (2752 5iE4)
PR AR LSS TR,

10. EfFFEH

[ A X 32— R A I &, FEIX AN XK U #e 5  BECOR R, S AR S f Iy AR K
ARG B N “FR” B XS sebr T ge ik, HARX AN e B A S A
Ao FER R X R R ERARE B R A FRRIARAE R, A8 BRI R R, DETHE
o] DL IERR TR MG 2o 38 AT LA [ IX 38k 15 A A Al 26 ae T Frp il S, thmT BLE
AR SR IZ 5 . 0 A [ A X S AR TE R A I 5, TR 408 5 B4 e e sh i SRt o
il DO BRI RAR SRR, MARHFERNERXIBERATSE TEHERE.

[ A 2% A B ATTEHE I P 5-55 FfioR.

Solid |
Zome Hama
solid
Material Hame|aluninun - [ ]
’_|F ame Moti |_| Sowrce Terms
Mesh Motion  [7] Fixed Values
{-ihfin-n:al’r-am ---- ] Mesh Motion | Source Terms | Fixed Values |
Rotation-hxis Origin Rotation-Axis Direction
% (em) O constant o %0 constant i
oo FErr— FrTE—
Z (em) O constant x| z1 eonstant -
(ot (Genant] (dtlal)

P 5-55 BEREZHRHEHE
%R EMA R 2T

(1) & XL BERA#

fEMELZ PR (Material Name) #1391 ] DUEFRUCE AR, B ESEATFEE
K, B4 nT D G Ui Se B4

(2) ZXH#R

i FVET (Source Terms) AJ LA EIA X 135 1 B FAE .
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(3) 2B ERE
fEE(H (Fixed Values) 5T ] LA [EAA X s & — A [ (i S 1 -
4) & L5t
RN ATy IR A TE S 7 1) AR R R B AT 8 SR, TE AR O H O E R
I
(5) ZXRIREF
TE X BH AR R LATE Motion Type GZ#)2MY) 31 ik #f Moving Reference Frame (iz
NZHZR) TERUE L. € X BB M e Lz EI2ER ) Moving Mesh (R2zhME&) HoER. Xt
T HEAZEIHIE KX 5, ATEAH]E X Translational Velocity CFREEEL) ) 3 & E X
6) &AM A
WA DO #RHE ARG RE, F84 AT L7 Participates in Radiation (j275% 55E4)
B ERAX RS S5 TR TR,

M. ZHANRFH

RE MBS Z AN FRINTE, g B AL, s ZARMEEENS
T 5 3 8 AL 22 AL A Bk A o AETH S P ) LU SCRASXIREUL S o8 2 AL il 25
b N 7€ SCEIL 2 FU A R R AR I T 7B o AL T BB T thonT R E 2 LA A A it £

EVE R 2 AL R B AT RO — iRk “ 2 FLBEER (porous jump) ™ i SCidt JSE A s ik ) B
VERFIE. ZILBRERBR A T X4, A2 X, EitE Mz m XM, A
XA AT LKA i SR R e YRR o

LA FRRR M 2250 2 508 X2 AU BRI 1o WA B, 2 FLA TR R Al 2
R R REAIE T — MR B FEAIIETL Rk, 2 FLA PR 5 05 2 1 T PR A 2% 1

(1) FAZ A AR P S A, AEESIL R, Fluent 782 fL40 T 54
FH ST AR 1) 48 SO ORIE i 2 2R S 1R R 2 L o I (% e bkt SR A B2 T A B A T
&, AR LA Fluent 7€ 2L/ A 34 F LS 1

(2) Z AL BN i iR 82 M (X A2 o

(3) RS RIPAEH Z AL BB, RAZAT A AR B, I AN 40 A A 2R
PABRIIE SR A5 IR AR (R T o

LA B2 BT EHE W ] 5-56 .
ZHNMFHEPFEERARIE W
) B3 KK,
li‘:F‘ Porous Zone (Z LA X)) HIinl LUK S N 2 FL A i .
) T B IR REF K.
EE Solver CRfAE2%) M HH —1 Porous Formulation (ZfLAR) X o] LLFiE 2L
5 DX 3, b A ] 47 ST i B . GRS B N SGEE .
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Flid
Zone Hame
fluid

Waterial Name |nizture-template
Frane Motion | 30 Fan Zome [ Source Terns

Mesh Motion [7] Fixed Falues

¥ Porous Tone

| Reference Brame | Mesh Motion | Porous Zone | 3D Fen Zene | Enbeddsd 133 | keaction | Sowrce Terms | Fixed Values | Whltiphese

[7] Conical
Direstion | Vecter
X1 constant - E
o constant >
z0 constant -
Direstion=f Veetor
X0 comstant -
¥1 constant b
z0 constant b

|| Relative Velority Resistance Fornulation

Aimmsssm Bamimbonns (Tonsssns Adm A

[0] [Cancal

B 5-56  ZILAREKHAHEHE

(3) AT 2 A R 697K & b

f£ Material Name (M EFAFR) *ﬁ%ﬁﬁﬁ%lﬂ‘]?ﬁﬁﬁf?}ﬂiﬂﬂﬁh ] LA 448 D i O A 1
ZHORE . Ao HEZ MR RAAEIX R E ), M2TE Species Model (ZH0AE%Y)
TR 15 X o

4) ZE SR GIF R,

£ Fluid (k) Tz ik Reaction (/%) 2EW, FM Reaction Mechanism iz WAL
i) HaERFE G E R RN, BT U 2 AL DR o B A I AL RO

Gk A SO AL A R T SON, B T 2% 5T Surface to Volume Ratio (AL . [HIALL

2 AL A R B AR AR, ] DHE v R BRI R E . RIEEA S,
Fluent n] DATH5 AR T B SR
) KR A R EL

Rt AR PR ) R B e SO SRR« 78 B A AR R b L 23 g £
HER R E L — MR R, BAE =R E LA T RV R &, SRR ERRAN 7 R) e SORG
ATERE /) R . £ 4B E PR AT A, BIA # e LRI, S X [
REFEEMN R SHAEL, E=4En @ 58 3 AN R v BT 81 J5 ) K 2 4 1T )
Tl fE=4ER S, € LKW MRENZEMLEER, WRATER, Fluent fi 2K
BT RRETSE AT RRETATH &M, wmH S & RFEL. FRE IR
R EWDIHERE Lo

H1 UDF thn] PAE SCRE AR PR PR 70 R 40, 72 UDF #00 & - Fluent f5, AHCHIHIF
EXEMSM M IMAETRA K. FEEEWNALZ, B UDF & L1 R E 0 2148 A
DEFINE PROPERTY .

AN ST S n) R R R e AL, T84 T DA RE A AB 1HE PE ) 2R 380e SC—AN B 77 17 73
o IRANJT A REZ S HAl Ny T R AR



% 5% Fluent i+ % H 135

=2 rh, AR R (BREFE) bR . T ERERZ, 20 RS
RS 1 BH ) R EO R 2 44 SR .

(6) ZR SRS ILE,

ff Fluid (i) [t # Fluid Porosity (GiiAZfL%) FixEZ AL, HIAlE LitHd
(2R 28

E X LR A A TERMT UDF g, a4 7 A RREOHE KA Fluent 5,
gl CAE TR A T .

(7) feit B itz F b5 % LR A

£ Fluid (itfR) [k Y Fluid Porosity (iifk £ L% ) F, 2+ Solid Material Name ( [#]
AR, R ERE TR . R B AR B T S EAF S FEESR, AL
AT, el UL UDF eR Em i & ) etk S8k,

(8) %7 % 3N BRI a R A IR R,

MBI EPRESZEZ AN LA ESE R, B4 0 IS Source Terms (YT %5,
I E AN AEEH Energy (REE) JHUI. SRFASIGATH] P im A FIIRIE 5 2 FL A B AR A A
Je, HAG MM ELRNE.

(9) &R A R IR EE B R AL A EL

MR LBRMAATER I HGE, #n LOEF Fixed Values ([ {f) HEI, AN

(10) WwREE, MAHZILEADEA LR, AABHEHAITE.

£ Fluid (i) e, 75 Laminar Zone (JZiilX) I nf LUKk e ANE, M
A AH G K3 R sl AR FF B TR

(11) & aestdb R KB H9E 3,

JE SRR X S R ERE, XEAHER.

12. ZLBRRAORFH

16 CN IR AT G 3 R SR 3 R, m] DU B LRI AR IR AR R T 5
LFRTHER L 2 AL R I o, SR AR AR B R T, (S, AR
EA FRE, FURETH R I8 as . WA P S R R B SR A R & A

2 SLERT 2 V% B XHEHE A 5-57 Frn.

Elporous Jump @
Zome Name
int_fluid
Face Fermeability m2) le+10 m
Porous Mediun Thickuess [em) 0 |i]
Fressure-Tunp Coefficient (C2) (1/m) 0 |E
Thernal Contact Resistance (n2-kfw) 0 (2]
(@) () (55

Bl 5-57 ZILERTHHRARHERE
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ZALBRTF T S s B AR R

(1) & XZFLERTH X 35

(2) WSEMEEZ (Face Permeability) , BT o HIfE.

(3) BEZASNFKERE Am.

(4) Voo IR RERTE 4L Cao

(5) MRFEFHEIREA, B BEEL LI X loe RERIL R %A

ZALRTH RS RN 2 AL A R Y — el 4k, (RIS 22 FL A R — 1, RN IETLR
JEEE N T £ o

5.6 kEFTHISEISE

EFERR | RS THRER, PORRIL Sk AR e e, SR ERRT BAE Fluent JF4R1HE
KT, AN T BT R, RET R, REARBRTHTHNARE. WE
MIAREBURERF AR BRI T

5.6.1 KRG HIRE o 3
spatisl Discretization

B R AR 1 2 5055 B 4k Solving T EE X H ) Methods {i{: o :
izl BN 5-58 B Solution MethodsCREETIERE) | 2on s ]
H o |

{f Solution Methods CRF /7R E) Tk, FEKE
MFEENFR: Hoom— RS R g 5L —

Trozen Flur Farmalation

1. EREEREXKE A Evamete i i

PR FIAY B R ARSERT, R TTDARE SR 3 R R IEH |y
FEE A, B SIMPLE. SIMPLEC H1 PISO. SIMPLE
SIMPLEC &% H T it HE, PISO AlT3EeRilH, H
JE7E R BB R IR 7T B PISO £ 5L B 558 REHERERS

Fluent 45 852 H4% 30l SIMPLE #% 3%, {B/2[K )y SIMPLEC et ics, fEit&harid
WA A T 38 4RO, BT AZER A% I T T A e SIMPLEC. Reslfe 2t Hi,
I R BAT AT AR ST S5 4 B 77 B2, I SIMPLEC af LUK K I B . A2 443
AitsE, ZHERSGEEAEAL,

PISO #% Gl 4 TR e w it 8, HAT el T E#FH5E. PISO Bl ir i K
I R EEAT VR, BRI fo VA RIS TR I S b ] DA R S TR (HR ARl T
KRB (LES) IXERK I, R a5 KRS, FH PISO iAitH S
RRIER TS ], 5350, £ % m @54, PISO 4305 SIMPLE. SIMPLEC #% (ATt
FET LI

PISO K& o) — M52 T LAKR 3 oA A% e AR K I ) o W SR 72 PISO 4% b 4R
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f&1E (Neighbor Correction) , A3 A LUK IEAA ST 108 1.0 BT F 1.0 48 1444 F
PHEIE (Skewness Correction) I, W% sl FE & 100 Fa iR 2 M8 1.0, ELamks s
FIE A St R F 5 A 0.3, #ah E R IR st K 560 0.7, IR RINKH A IER, B4R %
WG E RS T 1.0 s{Eir T 1.0 #IfE.

TERZEANG T A VB RE E, MG ™ =M ARR, a] DU PR 0TS IE AR
B IEZ I CHC & .

2. BEg

Fluent R A7 FRARAAE R A2 AR Gl 73 77 FE e A2 Mg o0 B AR 12, AR i
SRR T7 REALFF LI FOAR o PGl 20 AT DIORE I 458 ) 2 ) el 7 A ELSE4 A P A B e o B0
PR 4% #77 F A2 T TLART o 78 1) 5 ARECHE TR B e ok 1 T A T 02 ) G

R IR R R B R RE T ] s B R .

TEA AL, 6 FEE o B s E e W AIEE, rf i s e U i
R A AR BT BRI SS R, IR Boo N NI R R M RS T & E AR E
(T B R S AT A PR I 10 3K A SRR A P 0 5 1 B b il & v SRR e R = Lt
N85 S U5, R B n R ] b R AP e L AR R I A B s 8 ) B
{EANG & . AT SPAE A A KR S AN RS 1Y) S 2 55 000 Hh DA ) o B L 12 S5 P A% P 3 4
ERE, FWREFERR GELAH) aTCAMRE, %21 &% A m s -
EHF .

Fluent H F T 11508 & (19 77 20045 — B Uk 2 840k 20, il % X, QUICK 4%
A POEMERERA, K05 HEHT A,

(1) —Frg 48 X,

“GIR” XA RARX TR R R T . B g, B R R E TR
AR T FEREH— Pl )Ag S, S B AE S AAOh _E Em  E R R

(2) 45t X

TRARR U VTS AL B ARG e p SR EC R 0 . AEXHRAE AR AR, $5%k
P SR T — Bl 2 Ay sinl b, PR R T35, 1R N E T A4,
BT 4% A — s OB AR FT DA A 3 3 B S Sl A 3

(3) ZMrEWAE X,

i3 AR SR i AUk SR T DA ARS8 7% T LT PR SR s ] oid R T A [ R 41«
— i A% AL R Taylor AU —T0, [RbiA A48 ol 7 s (9 E 5+ iR S
Pl R BfE, FORS SRS BN — PR Bl R SRR B T Taylor Z8r s —BuRIsE —
Tty BRI A 9 A fh i 5 A S T I PR R A S — Mg R i, B RN I

(4) QUICK # %,

QUICK #% R IABURME A IR & T 305 i 5t i F . QUICK 4% 3 UR £ X 4544 A%
R 2 1m0 50 7 DU S A I e =4 R 7S TR PR ) 441, {HAZ4E Fluent 1, JR&5
IR E Al D QUICK #Gikm. fEFE4EMMEETHEF, Wik QUICK #%:L, IF
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ARSI (BDUAHE) 5 s B AR ] il ks I . 2R3 T RS R I 53 T )
—F, QUICK #&=UHA B & A .

(5) b £

fEAER LES G, LA R o0 22 g st s & R, HR RIRs
RN

DAA 3 O B G A ) o s, XA AR R Taylor EURFFIREE AT, thalbL
BHbS s B RN e £ REN T, XKL SR EAE D
RE 3B B A AR, —FHPEARFAER LR T mEh S s BRI Oz iUk F
=

5.6.2 MMHEFIRE

WEWRRE T FESS Solving MR T e
Controls 17411, # 1 21/ 5-59 F7R i) Solution Controls | [ ieestion facters
CRFISFERERD W X

Density

Fluent "1 &1t 3775 & (%A AR e AL ot (R 142 1], !
L R e SR T, R |
R, AR DMESA IR F RIS WE, A s T
BRI & R R SR fE e || e
BRI, R B R REER, it

B AT AR RS, U B | (mes ] (s (vmesi
W MARR TROME, LURIE TR,

ESEbRit A, AR SE B TR, W

Help

BRI M ER R, W, & B 5-59 SRR
AR T J5 F AR B ERSEG RIS AT, M S A R SRS, i

TR JUP AR A RGN B . — RIS, ks bHE R R ZE S, B g
RASE M, MR EVIRZBH K. MRICESH, BREEM T IIANER, el blFEH
Wit &, FEFIFHARFLRSR, HEHHRE.
fETH R AR, AT LA RO R oty Bl it 20 BE A i 0 FE RS 3 A2 ot X RO SR 4 4 20 1l
£ 502, 0.5, 0.5, 0.5. £iFEH AN SIMPLEC I, 18 %A BRIt T
A5t R F=2 7 Solution Controls CRAFLFEFEH]) ARk ' Under-Relaxation Factors (25t 4]
) FHEAETEER. 8 Default () fAaT DIk EHE % E.

5.6.3 KEFRIRIZE

T BT RO R PR BOR . B/ME AT DAFE SR AR PR v B e, BER AR AR PR 75 22 5
ifi Solving ¢ [X Controls [X ] Limits #%4H, #tH @1k 5-60 fr7~ 1 Solution Limits (CRAZHR
BRD oA .

WEMA BRI (AT E IR B, b i iR A R A, s KA
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Solution Limits
PRI BSE{E . Fluent H R0 Af DUSHR AL | mininos sosctute Presswre Gazea) 1
FARPRAEAT VT, TRRE AT LA 6 (R i B A it T | Moo feseiote Presswe Gpesea) 24110

Minimum Static Temperature (k) 1

E”?}!ﬁﬁ%ﬁ?ﬂ}}tﬁfmﬁlﬁ! ?ﬂ%}g&%$mﬂ%\&ﬁ Maximum Static Temperature (k) S000

& 0.2, RNREEREFA R 20% .
FE TR AT DO A 1 E 1A A2 AR PR gk
frEs, iR R s B E 2 S000K, {HAE— B 5-60 RABHRIRANEHE

Sl ) AR T B AT RUR X AME B SSON S Y

. Hoh, R H AL ERERRE, RGAaErE ERBRRER, el
WHRX. 720 RS fL s R R, SHmi s RS2 1Pk gsd K,
SHAUAIGE LR AR R RE R E A -

5.7 IasigrE

ETHRTH R, BANRIRBOE — MIUHE . BRI E R RERARN “a1init” .
RS ISR B MR AL T HEP AN, VG2 IX A EE T R — AL 1A
PSR MHAOME R )G — N AR, IR LRSIl i IO, stk Hid e,
R 2 EXEMIEACE L T E R, E R, QURVIIRES AL, BAF T RERA
EALLE G

f£ Fluent HATIGALIT T EEAT EL | PIf

(D) &JRdtafe, B2 ar EnRn L s
iﬁ')ﬁ‘ %ﬂﬁﬁ{ﬁ &E o Selution Initialization

Initialication Methods

(2) Rﬂ'#ﬁﬁﬁjlﬁfh—‘%%ﬂﬂg*l‘, Eﬂ&%ﬁﬁm%txﬂ'ﬁﬁﬁj ) Hybrid Initialization

@ Standerd Imitialization

R EHITBYL e
FERET R I A, NSERT S RATALL. fotE
5.7. 1 Eyé%%ﬂyﬁ%{# GUauge Pressure [(pascal]

¥ Velocity (n/s)
0

B B 4 R UA %1 75 7F Solving ZiAEX [ Initialization | 5™ ™
X #:0E, Hiki Options #2434 H & 5-61 i 45f) Solution vty )
Initialization (FJEAHLXE) I o
Fluent Jy & mATIG# A Bt VMm%, 5
Hybrid Initialization J7 A& 4550 W E, HAER S | (woie] e
Initialize $%H15E ATIAIL, XFTERIL KR FE Solution | [t 17 fres e St
Methods ™' AJ DL EL1%E % i iy S AT T 5 s
1 #% Standard Initialization FEATHJUGAL TS TR UTF

€TI0 nEEE.
ISR FIRAN X BUC A AR A AT 2 Rl iatt, BiMi% % Compute From (i1

IFM So R

B 5-61 #afbik Bl
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AT ED) PRI EE X ERI X4, L Initial Values (FIEH{) e E &R =1
{H, XFERTAT IS DX A & (A AR = AR AR 45 7 X BN A G e A A Ak 72
R HEBME R INER R AT 0 aR e, A844F Compute From %13 £ F¢ all-zones (Jiy
XD , Fluent KR4 A A b e METHREAIGE, TROHRA TG .
IR AN AT E M E M SR, T4 LM P A R =,
WRITERFEH TaIME, BATUEITEE Absolute (£3EE) ™ 30 Relative
to Cell Zone (HEX FRREE)" RERENVHERE N FEESAATEE, #E
izﬁj@*ﬁﬁi@#
EREFFBVHREMRERS. JPIEH hitalization (F1HAK,) IZHFBERHMNA]
. MEVEURETELEPEFRITEN, BABIH OK BFAFTNVIAE
BEITEAE.
FIEG AL TR TP 2L 5 S
® [Initialization (#1451k ) %40, REMBMERE, HF#HTHHLITHE.
® Reset (EE) %4, wRWHAAEAEE, WWBEARE, AFEH TR
B DA T e IO, 30 o7 AR Mk s AT St R B b e .

5.7.2 EMNBHXEHIEE

SN ERVIGH G, A e n H G XA &N EH B . /XK EGi&E
Solution Initialization (¥JIR{L¥EE ) (MR - ¥ Patch 424, #EAGIE 5-62 Fras) Patch (&
AN RHEHE AT OE

3 Patch
Lsfarence Frans Vilue (pasaal) Zonas to Pateh [1/1] EEE

Absolute fluid
[ Uze Field Funetion

Field Fanetion

Begisters to Fatch [0/0] B EE

el

B 5-62  EFAXTEIE
JR ARG R T

| 7 Variable (ZE) §Ui%£]ﬂjﬁﬁ_fjxa§af{,¢a%| EES,
E Zones To Patch (FEZB4MX 1) o) Registers To Patch (ZEE4HFFICK) &
ﬁﬂEEWEMEﬂo
ﬁﬂ%%gﬁﬁimﬁ@%j@ B, REETRNETRATENE. UEFER—
MRERENRLENTE, AT Use Field Function ({EHHEEHE)
] Field Function (37e8%) FIFR P EESETHHERA.
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CLl0s NESEEHOTENRE, FART ERERNAN, TETCEERRITRE
F AR ERE.
€LI05 £ Parch (B3 BAFHAHHE.

Je BB R R X AN A DX AT 1 s i R DX E AT R SR AB M AT DO BN X 3k
R — 820 PG b R BT B b o ARIC X BT LR AR BB AR bR . A VAR RRARAIE . R
W B AR S E AT Rl . RV CARCX S, Bl DOSHFRIC X b R aG k47 s s A i
fET .

H] Custom Field Function Calculator (4|37 iR EUE 1) A ] LAgws| B Sk %, ARG
IR AU YR E A TP AT L.

B R B AN 2 M i (1 HoAh AR &, DA o] DU TR R b R sy i el St
e, X R AT AT

5.8 KEHRIE
PR RAARRI AR AR S 2R, TS I AR R R S AT R AR

581 K&

B SRR #2300 S B ) Run Caleulation #£ 51, 3 M Run Calculation (2177t
H MM TR AR N E, ST R RS R

faA A Az 1T TR B 5-63 fro, AR P S8 — N AR Jy Number of Tterations (1%
KD , ERBEBENTEFEERHZE: H =18 Reporting Interval (FR5[MIFE) , BIF
W& DB RR—UCKIRER, ERERN 1 MEWHERMLH 7 UDF kil WAmUAE =
PR PoE R 2 D S5 — I UDF R0 S 2.

WETHE, i Caleulate GHE) #RHB A IHGRITRE 7. fEiHEARE, S —
A TAEE DI nERIEAE#HT, mPEEPEHE, BarTLlEdmE 5-64 s D)
Cancel (i) 1%l MERBARLIE, BAHKES Tterate {ZHEEATEL T . WX RS
AR, FEEFAETHE, HEEHTHE—X.

Run Calculatien

Check Case. .. Update Dynamic Mesh

Humber of Iterations Eeporting Interval
100 2l B

Frofile Update Interval - -,
1 3 v
[ B Calculate
Data File Quantities. .. Acoustic Signals. ..
‘ Calenlating the solution. ..
Acoustic Sources FFT
Caleulate
Help

F5-63 BRETHESHREMR E 5-64 ERIHHERRE
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AERE @ A AT T E I B 5-65 B, F P AT RO TEAE N AR RS ] A v kAR
{£ Time Stepping Method " i [8) K 1) 77235 AR Fixed Feon it Had fe it a) 35
K[ 78 AV ; Adaptive R RIS [H] 25K At 0 AR [ . Bl Settings 4% 5 T 21 P4 5-66 7= [#] Adaptive
Time Step Settings (AR [P H ) HUEHE, Hrf:

®  Truncation Error Tolerance ( # W% Z &R ) , Bl 5 # W7 i% £ 4T & e 89 248, 3 pmix
NGB, HEFKE 28 W, mitERER2 TR, BAEME, HEFKH
200, MitEBES2 LA, FEREHEEEA 0.01.
e Ending Time (& REf[ ) . HAEER MO EEAE R, BEFKZ TS,
DR EE LT — N R, & R E A 2 45 R et BT B g A
®  Minimum/Maximum Time Step Size ( H/pfof AW EH K ) , EBjEFKE ETR.
®  Minimum/Maximum Step Change Factor ( B/M R A S KR L ET) , HHEFKE
HHREET, RAZASHETRN T REI6EFK K AR T,
®  Number of Fixed Time Steps ( [ % i[5 F 4 ) , EZERE] K& A T2 A B934
28
fEIERa ST E SRR B iB0h, Time Step Size #2525 K k7N, Number of Time Steps f&
T ERARRIN P A R TR R R AR H, B4 Time Step Size i€ FIE A 4]
SIS TP, PR 5 PR AR A B 3l06F I ) A5 B RNk 47 7, 4 H 5 K g A ) A D

Fun Calculatien

Cheek Caze Preview Mesh Motion

Time Stepping Methnd Time Step Size (s)
1

Settings. . Humber of Time Steps
0

Adaptive Time Step Settings @

Truncation Error Tolerance 0.01

Options

B Extrapolate Variables

| Data Senpling for Time Statiztics
Sanpling Interval Ending Time (s) 1000
1 Sampling Options.

Minimam Time Step Size (z) 1e 05
Tine Sanpled (s)|0

Maximum Time Step Size (s) 10
Max Tterations/Time Step Reporting Interval

20 1 Minimum Step Change Factor 0.5

Profile Update Interval Maximum Step Change Factor S
i :

Humber of Fixed Time Steps 1

User-Defined Time Slap[nune v
B 565 JReditHSHRERIR Bl 5-66 T ARH [E]5 KR B XEHE

/r) % Data Sampling for Time Statistics & EHE, Fluent 2= [i] Fil 7 it 15 - 4647 1 & 7F 06k AR
WAL TARE, XA AR IR B R iG A B 2 F P fEi%4% Solve— Initialization—
Reset Statistics a2 I BN EC .

Max Tterations/Time Step 1% & £ 5 MR E A7 3 (1 i RS RS, A RRXAMERECZ
B, WRCSICHIEBER 2, Fluent 258 2~ — A E|F#E{71H 5 . Reporting Interval A1 UDF
Profile Update Interval Wy 355 7552 25 Ja] @ H 4 FH AR [] o
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5.8.2 KEFIIZHEM

R A DA S A Gt R A AR AR ST AR
S IR DA B b B Al % b A XA

1. mi%E

RAMERL RN A2 E PR R NRERTUE, HENSER LR RER O,
IR EE A b, DMERER IR TR st . B Bk, e #E PR ZE MG IR
sy, BRPRA 0, (BRAESEPRTHE S, BT R R R KT LA 6 N EL, iU R
2 Bk A] Ll 12 A=

b s B Y Monitors £, #H WA 5-67 Fiach Monitors (M) iR, Mk
Residuals-Print, Plot 2x3# 4! 4[4 5-68 fif7~ ] Residual Monitors (4% 2 A1) SHEHE.

Honitors

= )
T [pase EdResidual Moritors =23
Dytions Equations
Voluna Momitor
[@] 2rint to Console Residaal Moni tor Check Convergence Absolute Criteria
V] PLot continuity ] V] 0001
Hindow wveloci ty 7| 7| 0,001
1 S (
(cwvas [ldes | | aoaiy il Fl 0.001
Create... | [Edit.. || Delete Therstions o Flot r-veloaity V] ¥ 0.00L
Couvergence Meni tors 1000 - -
B Residual Values Comver genee Criterion
[] Hormalire Tterations [sbaolete -
Ttarations to Store 5 :
1000
[¥] Scele
[7] Conpute Local Scale
C e Nan
[P1ot | [Rencrmalize | [Canesl | [Help
Help
\
& 5-67 WENLIHR Bl 5-68 FRZE AN TEAE

{£ Residual Monitors X[ 15HE o] DU = Z MR &, et &2 ik BNk, &
Feks 1270 & e T i R WIS  FERTEREZC b5l DL 32 B AE 45 & O e LLe A 50
iR Z AU (Print to Console 1230 , &2l Z 2k (Plotikmi) , H A LU (AT
JUANEAE F B 21 (Tterations to Store ZET) , A& X i 22 AT IEMAL AL FE (Normalize
W), RmE T4 RAE (Scale jgT) , MARERER, P4 (Axes, Curves) .

2. WG IR

EHEERE A, Al DL LS SRR 3 ) R ik FE AR EE LG o AR € W sl i I ) &R
I [ o A (I R P S B 3

i B 0T 2% 5 A2 Monitors CHEAIL) B H Ay Statistic YB3, 3t 1[4 5-69 P
[/ Statistic Monitors (ZtitWafl) XHEHE.



144 Fluent 17.0 Jit#4 0/ B M T2 18
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m%&EWF:
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2. Point Cloud (&%)
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(2) Color (Fifa) : BRI, TRLBE&N Eondi, Wk 6-26 fraxs.
A R e — A R 7%, B Constant 1 Variable.,

e Constant (&) : FE A EEE, ABKANHENEC.
® Varable (% &) : TUHKZELTE, RETENELNENANAZEND THE.

R R R 6-27 TR .

3
feq B b
6.784e+001
§.0882+001
33974001
1.656=+001
0.000=+000 Q
[m s*1]
Geometry | Color | Symbol | Render | View
Mode [Conslﬂnt = ] !
0 0.01 (m} Ic .
o | | D — '
K 6-26 Bifaikim K627 ZTEHEER

LA, Sf L Ere S SRR EMF, e EIGE.
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4. Plane (@)

(1) Geometry (JLfT) : 7£)LFTETRH, A CAREMBIBES. Ak, Wk 6-28
PR

FERETIR A 3 M, R AT Geometry | _Cotr | Render | View
® YZPlane. XY Plane, XZPlane (J %) : fg5e [ (e L)
SHEHN LA, WRHELTFREAFNER. | e (o |
® Pointand Normal (# 5 #4%) : B E—5 |, =
oG WEHMNEE. Plane Bounds 8
® Three Points ( = 3% ) : R 3IANAFHET . e o =
(2) Color (Hifh) : {EFEAEI-RH, Al DLBEHE | Pereiee 8
KSR, W 6-29 B, o .
B R T BB — R PR J7 %, B Constant Al ‘
Variable. HG28 JUER

® Constant (fE&) : MEAEZE, HHRANHELNEE.
o Variable (Z&): URELTE, RETEMEOLENANAZHE L THE.

A R R P 6-30 i

Turbulence Kinetio Energy
Plane 1

2.3568-001

i
1767e-001
I
| J
I

1.178-001

3886002

0.000e+000 |
[m*2 5*-2]

Geometry | Color | Symbol | Render | View
Mode [Constant A4 l
. | | E —
K 6-29 BERIEIN Kl6-30 HEREFHEET

(3) Render (£:fi]) : fEZ2filikmiRrp, nfLLRBE SR, MIELMEOE, ME 6-31 Frx.
{E Show Faces ({n[fl) &4y, 7% &% ¢ Transparency. Draw Mode. Face Culling.

® Transparency (W) : REEN 08, FHET2FEN; REMEA 1, FET
2FEH.

e DrawMode (2H# ) . HE@HAE ML A%, HKikKk Smooth Shading (7 W
k), TREAEESEEBREmE,

® Face Culling (H#Hit) : —#HEKIA#HE No Culling, 8772,
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» f& Show Mesh Lines (2= M#&4, ) 3o, REZARAE. KEAFREEX.
> J£ Apply Texture (SCEE A ) 254, THERD R FEIE,

5. Volume (f&)

(1) Geometry (JU]) « ZEJLMLEESURef, B CLBERII AT, ARSI J A il T i,
Wk 6-32 Firs. WIREREVEAEDU iR, &FIER. BB, NEEESE.
AR 2 4 R, N Rl T

e Sphere (BRBIK) : 8 EHRK H L FRE A RRBIE.

e FromSurface (§ @4k ) : HEFE, K@ L& FAET ST RAK.

® JIsovolume (%fE%) : BE—NEE, WEREME, UL EEN KA EHETE K
—MNEER.

® Surrounding Node (BT 5 ) : HETA%T, T8 LA R,

Geometry | Color | Render | view | Geometry | Color | Render | View |
[ Show Faces = Domains [“" Domains ,.] E]
Transparency 0.0 Element Types t,Pyramid,Wedge, Hex,Polyhedron = [z]
Draw Mode [SmnﬂihShﬂd'ng '] e
Method ‘sphere -
Face Culing | No Culing v _
Point 0 0 0
Lighting V| Specular Radius 1.0 [m)
[7] show Mesh Lines [re- [In‘aarsecton ']
[~ Apply Texture Indusive
Bl 631 £k B 6-32 JUIET

(2) Color (Fift) : fEEIEETIRr, nf LS e R Soniitt, Wk 6-33 Fras.
A AR e — A M F 7%, Bl Constant 1 Variable.

o Constant (%) : H®EAETE, KEANHEHNHE.
® Variable (R %) : WLIHEXE, MRELEHARMLE S A/ NARNETHE,.

TE AR CR 0 6-34 Ffrzs .

Water Yeloclty
Voluma 1

Geometry ‘ Color | Symbol | Render I View |

0 0400 {m) .
[ p

0.050

Color | | E]

A 6-33 Hifaikmm M 6-34 HAEHEER

Mode lConstanl = l
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REIRE, R KB BERBEMF, WA EGE.

6. Isosurface (F{EME) Geometry | Color | Render | View |
omains All Domains -
(1) Geometry (L) + ISR, TBL "y e
%&ﬁﬁﬁ, ﬁu@ 6-35 Fﬁ-ﬁ—\-u Boundary Data Hybrid @ Conservative
(2) Color (Hif) : feBikifl, whlge = 7

A EREE, WE 6-36 fix.
AR B — R 3 RO, R BT 4

® Use Plot Variable (£l YL ¥ ) : FEEMNHE R EFAFEALTTE, Ak
EREERM, RERETERHAT RS EEAHE.

e Variable (%) : TURELE, RETEHANTEEMENANTHRNET
B,

® (Constant ([E& ) : Hif 8.

ST A R 11 B 6-37 Fs

Bl 6-35 JLITiEM

Geometry | Color | Render | View |

Mode Use Plot Variable -]
Variable Pressure bl |
Range [beal = }

- -0.000191533 [Pal

Max 0.000144658 [Pa]
Boundary Data Hybrid
Color 5cale [unear v]
ColorMap  [Defauit Rainbow) - v
o 0.100 (m) .
Undef. Color | ™ — )\
B 6-36 Bk M 637 HHEEEHEER

Color Scale (HUELLHIN) f&4a LB AIEE 70, B LB AT M2RE . Linear A0
Logarithmic.

® Linear (&AM HFIR) : hHEEREHILAELFAR L.

® Logarithmic ( A&t R ) : My BH7 & 56 B Al xd 40 400 A 72t R

Color Map (Fi{hzzil]) o [ thfid ki, TEHLLT 5 Fh.

® Rainbow( ¥ ik ). fF AL E A6, L &3R5, DA s A i K, 5% E Inverse,
N B 5 mAER 4.

® Rainbow 6 (¥ EXu) . FHAMELENY EHE, WEERHKR/D, NWRLE
MR & A, HXRE Inverse, N HEL5MMER4E.
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® Greyscale (KE/MR) @ URBHARD, LEaBHERR K,
BEHRERE,
Blue to White ( EEFR) : UEEE 6K FMEH .

®
® Zebra (FEILK) : MBI N 6 Ha, BHPWHRE R G E LR,
FEmARA, RF KRR SANBEMR, A ETE,

ZE Inverse, N F

7. Iso Clip (XiH{&EM)

(1) Geometry (JLfif) : &)W+, Af
VLV E X BRI e . 12 &, Wi 6-38 s

(2) Color (i) : fEHIEETIRY, AILLR
SE DXCHAEL T A g, i 6-39 Pk

PR RS DX SR T € — A P9 A 779 Constant
Al Variable.,

® Constant (E&) : Fis HEEME, RHME
HEANEE N H .

Geometry | Color | Render [ View |

Domains [AI Domains vl E]
Locations [cvlin 'I B
Visibility parameters
L
P!

To add new Visibility Parameter, use New button in toolbar
next to list, or right-click on list.

& 6-38  JLFTIETH

® Variable (X&) : WUXKEZLTE, RETEMEREERLEN AN REERE

HETHE.
HE R DX AR THT O RCR 0 6-40 Fo.

Geometry | Calor | Symbal | Render l View

Mode lConslznt - ]

Color |

B 6-39 Hifaikm

DX S T AR K 2] e Bs B &R T v ELAH
[, AR FECA.

8. Votex Core Region (BUth[X1H)

Geometry (JL]) : FEJUFET-RA, ] DL€
RS XS BT e sk, A plrik, Wk 6-41 fios.

RS A BER. 20 A Bon i 52
WHEMFE, WAAFEER.

] 10.000 (m) -.I_L. x
5.000
B 6-40 XEERERSEER
Geometry .| Color [ Render I View |
Domains | Al Domains -| B
Definition
Method |Swiling Strength -
Level 0.01
Actual Value
Bl 6-41  JLA3ET0
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9. Surface of Revolution (KEd:H) Geametry lrdal | Render | view | |
Geometry (JLfT) = EJLFTERIR o, AT LA E i Defiton Ié:]
SRR, L, W 6-42 . werwd it -
AT A RO ER AR 5 F. :"”::”j ‘: :
e Cylinder (A4 ) : AREMHE, BHA 1% e
BEROULERRESE, BldhA 2 XEREE Theta Samples 10
B, BNV EEE EHE SN, AR | rosooss B
AR R E R AN, N Z, A Metod  (pncpalae B
[ s 2 -
® Cone ([H%W): AmE%ER, #Ads 14E Eﬂ;ﬁﬁ:ﬁ;’fﬁ =
FEMERKELE, A2 REREGE, swta  00[m)
BHNSAEET D HESHNML ARAR | en om
B pesrmm AR, NS, HEER | e oom
. EndR 0.0 [m]

o Disc(EA®m): £XEAT, LA 1 HER
EALE KAME AN, #E 2 RERENEKR
AN, BAANONE & EHE AN, ARARE R RS E SR BN, DM ER
%, E&mHLE,

® Sphere (IKM ) : A pIKE, @A 1 EFEHOMEZRER, FENM T X
RN, AR ki E A RN, NG S, TR AL

e FromLine (&4 k) : HEFLEE—EREERis.

FeRGmaIg e, R, 2l Rt AN EMR, WA EE.

B 6-42  JLTiET

10. Ployline (#i%%) Geometry | Color | Render | view

(1) Geometry (JLfT) « fE)LATIEIRA, AL D,.:? [[:::em ::B
W R R e, AR iE, i 6-43 k. -

AR AR LT 3

B 6-43  JLITiEm

o FromFile (MIEA) : AIfENA. ;

® Boundary Intersection (17 575 &)« 4 &3t R 5 L& B = 8] #7584,

® From Contour ( N =B AR ) : b= BB &4 R H 4.

(2) Color (Hifh) : £ “Hea” iEmikrh, W LABIE MR TP, A 6-44 Fion.

A e th 2 (P — AT R 7% Constant AT Variable.,

Constant (fE& ) : B AEZE, WAKANHENEER.
Variable (£ & ): UG} ELTE, RETEHFEHELENANLEHENETHE.

A 1 2 1 R R P 6-45 IR
MRk, 2 v SR EMFE, b AHER,



162 Fluent 17.0 Jiti4 0/ B M T2 18

Geometry | Calor | Symbol | Render | View

Mode [Constant A l )
Color | | [:] noc_ﬁl]:lmunmn J-H ;
A 6-44 Bk M 6-45 HETEHELR

11. User Surface (HENXMH) —

(1) Geometry (JLT) & 8 “JUfT” dsfiferfy, | oo [osmen [
T 5 BT ik, W ot . | ‘

H e A ER LR 5 f. -

® FromFile (AXHFRA) : AXUHFRAL. P 6-46  JLATIET

® Boundary Intersection (# R2 &) : ARALF 5 UTH L= A @,

® From Contour ( A=A ) : HxEE &4 RNTE.

® Transformed Surface ( @##: ) : HE-—NCEARME, FE#ATHE, H2h. K

ANEBRE, £h—NFE.
® Offset From Surface (W) : B—ANELERGTIE—EF mms— EHEBE 4K
.

(2) Color (Fift) : f& “Bifs” Wik, = PLE S agit, WK 6-47 fixs.
A R A e — R M FE 7% Constant Fl1 Variable,

® Constant (EE) : MENELME, HRANHELEE.
® Variable (X&) : WURELE, RELEFEWMEN AN HN LRHE.

A R R R P 6-48 o

4808002
,886a+002
K
Geometry | Color | Symbol | Render | View
Mode [Canstant v I
a 2200 (m:
cula | | B 0100 " A

M 6-47 Bk Kl 6-48 HEXHEEHAER
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HE AR, RSO n e SE R B EM R, A ETHE.

12. Surface Group (%4HH) Geometry | Coor | Render | view |
Geomen-y (J‘Hﬂ) . 1—/£ “J_Lﬁ” Jﬁlmfﬂlﬂ, il Domains {AIDoma'ns .-] [z]
lﬂ\iﬁﬁ%?ﬂmﬁ‘]ﬁﬁﬁﬁx )ﬁ:ﬁy ﬁﬂ@ 6-49 F’ﬁﬂ_—;‘o Locations [cyiin ,J B

LAMAIE . Bl 20 e 54
B, LA,

6.24 BIEXSR

CFD-Post A/ LAGIEMIN RAFERE, mE. Wk KFHl, el UK, A&,
B s, 20, RES, WM 6-50 Brr.

SEEZF FHLETPO
B 6-50 BlEERAER

B 6-49  JLFTES

1. Vector (XE)

(1) Geometry (JU[) = £ “JUfT” i&miRr, AJLAvE REMPAIR. 8. BUE.
ik, ELEIR, BEEFREE, WHE 6-51 fik.
Projection (%) WERENHMER, FALLF 4 M.

® None (E#%E): RERFZFTHANKENEFF M.

® Coord Frame (BFF AT ) : WEXERVELAA M, REFE HAFEHTTH
KEH .

e Nomal (E£HEZ): XENETSEEET AN E.

® Tangential (Y% E) : XERETSETATHEALTE.

(2) Color (Hifs) : fEFEETIRr, rfLAdERER L REE, WHE 6-52 fr.

Geometry | Color | Symbol I Render I View Geometry | Color | Symbol | Render | view |
Domains IAI Domains VI E] Mods lUsePlot Variable 7
Definition Variable Veloaty

Locations IC‘ﬂl'l '] D Range IGobaI .]
samping | Vertex - v urknonn
Reduction IRoch.lcﬁorl Factor » ] Max unknown
Factor 1.0 Boundary Data Hybrid @ Conservative

.y [vebqty ] Color Scale~|Linear -

Variable i = E]

Boundary Data Hybrid @ Conservative e [Defadt(Rarbow) v]
Projection [None v] Undef. Color | | B

B 6-51 JUITIEN B 6-52 Bk

R BB 3 Rk, NEAEAT .
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® Use Plot Variable (fFAIYHM A E) : XEHERIFAXERTETE, RHEXT
ERE, ARRELTEREAZNEHNXEHE.
Variable (£ € ): TURELE, RETEFNEXEMENANLEXENE FHE.
e Constant (fE&) : HE HEEHE.
(3) Symbol (F£3X) : WEREMERFENX, OFRET KIS LR, W
6-53 fiR.
(4) Render (Zzi]) : nf LA E SR

Show Faces =]
A L MECEE, T 6-54 7R o Tansparency 00
DrawMode | Smooth Shading B
Face Culing | No Culing
Geometry | Color | Symbol | Render | View ‘ Lighting pecular

Symbol [u’ne Arrow - I Show Lines g

Symbol Size 1.0 Line Width .

[] Normalize Symbols

A 6-53 FERIEIN Bl 6-54  #2Hiligm

£ Show Faces (7x[) #4r, 7 E W€ Transparency. Draw Mode #1 Face Culling.

® Transparency (FEWE) : WEM@EH OB, FETASTER; REEHN 1K, FET
2.

® DrawMode (£## R ) . HEEMBHLE #iE, HiAX Smooth Shading (/& A
W), TALAHFESRAREGHFEMRE.

® Tace Culling (FE#h#%) : —MBIALSE No Culling, HET T4,

£ Show Mesh Lines (/M%) 5y, WEdRME. &m M.

(5) View Ciizn) « KM RERZ @M, whek. . 5i7%, 0k 6-55
TR

i Pt 6-56 s

Watar alocity in 3t Frama
Vetor 1

5.000=+000
3.T50e+000
2.500e+000
| Geometry | Color | Symbol I Render ‘ View
12508000
[ Apply Rotation
[”] Apply Translation i 250000
[7] Apply Reflection/Mirroring
[ Apply Scale
Apply Instandng Transform =] )
Transform [DefaljtTransfon-n v] [I] ] .

B 6-55 Bk B 6-56 REHE
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2. Contour (=[&)

(1) Geometry (JLFT) + 6 “JLFAT” #ikrh, oUARGE ZPIMPTAES, FrE. A5

3, W 6-57 s
Range (ZE{U[) fRE A LLT 3 F.

® Global (2f1E) : FERBEEMIEBRATEMARE.
e Local (F#f): TEBEBMMEMENEEBAE.
®  User Specified (A F X ) : TEBE B F#HE.

(2) Labels (#rid) :

Geometry ‘ Labels l Render | View |

Domains [Aﬂ Domains v] Q
Locations lHane 1 '] E
Variable [Pressure vl [I]

Range |Global -
-0.000191533 [Pa]

Min

— 0.000144658 [Pa]
#of Contours 11 %

Advanced Properties

B 6-57 JLIi%ET

BE AR, W 6-58 .

Labels | Render | View
Show Numbers =]
Text Height 0.024
TextFont |Sans Serif v
Color Mode lDEf'dult v I

B 6-58 FRiciEm

mRNEZH R Ere 5 RENRENA, WEAHER. =EWE 6-59 fis.

Mach Number
EymP2Mach

2.000e+000
1.500e+000
1.B00e+000

1.700e+000

15002000
1.500s-000
| | 1.400e-000
1.300e-000
| 120004000
110024000
1.0006-000

3. Streamline (&%)

(1) Geometry CJLfT) « f£ “JUfT” BB, Al LLBOERA R P, &
5, W 6-60 .

Type CtZREA) LA FHF T

Y

L]
20,000 (m) Ig . ¥
[ —]

10,000

B 6-59 =K
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® 3D Streamline ( = 4% )

® Surface Streamline ( A% )

ML geS REREMF, HAREER.

(2) Symbol (#£:0) : WEWMLN BatE, WE BN KR SR ECE, @i
TS0 I [ ) g 45 o N SR T TR) 8 1, i 6-61 P .

Geometry | Color | Symbol | Limits | Render 4 ||} Geometry | Color | Symbol Render ¢ u
Type [30 Streamline A ] (V! Show Symbols B
Definition Min Time -10,0 [5]
Domains [AII Domains v] E Max Time 10.0 ]
ol [ v] [I] Interval 1.0 [s]
Sampling [Equal\y Spaced v l
n Symbol Bal B

# of Paints 25

[ %% Preview Seed Paints ] Symbol Size 1.0

| Show 5tr B
Variable [Velocity 'J E [¥] Show Streams
Boundary Data Hybrid @ Conservative Stream Type [Line =
Direction [Forward -
Line Width 2
Cross Periodics
Ao JLEET o6l HAL

(3) Limits C(FRf|) « rlLABCERAZ ., SBEL BoRMEIRECREN, W& 6-62 Fr.
MMz H RS on 5 RER B EMRF, A HIEE. HLME 6-63 .

| Geometry | color | Symbol | Limits | Render ¢ [P
Step Tolerance
Maode [Grid Relative - ]

Tolerance 0.01
Upper Limits

Max Segments 10000

Max Time 0.0[g]
y 3000 (m) P
[ ]

Max Periods 20 -
B 6-62 PRFIE K 6-63 LM

4. Particle Track CRIF#3)

Geometry (JLf]) « #EJLTIETIRH, o] DAve b TR0 a0 & ik Bk, b1 Fkk.
Aa N 155, W 6-64 Ak .

Method CRiT-G&J79E) B MR, 435~ From Res Gk AR 4E) Ml From File CGkH
) .
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Reduction Type CHi F-Z4iIkA 1) AWM ITE, —MEGERBRE T, 51— Eh
TR AR, BHEER I A,

Limits Option ([REEID [R5E [ R EREREH RGN a), FEEHLLT 3 Mk

® Up to Current Timestep ( % F 4 a[rtja F£ ) .

® Since Last Timestep ( A% F ENBE H K ) .

®  User Specified (A F 87 3L) .

R rgiee. B, 65 RERNEEMAR, A FEFE.

5. Volume Rendering ({&42%I)

Geometry (JUf) « fEJLETTRAp, o] LsE A2z I prfe s, B REHSE, W 6-65
iR

Geometry | Color | Render | view

Domains [AII Domains .} @
Definition
Varsble [Pressure - D
: Range |Gobal -
Geometry Color I Symbol ] Render [ View ]‘E} T -0.000191533 [Pa]
Method {CFXAH’racks From File - ] Opague 0.000144658 [Pa]

File Boundary Data Hybrid @ Conservative

Li -
Reduction Type [Max:imum Mumber of Tracks v] B l near ]

Transparency Map lDefault (Transparency) v]

Max Tracks 25
Transparency Tuning
Limits Option [UpToCurrentTmesbep v] Resolution 20
|_|Fi|ter Transparency 0.2
B 6-64 JLITIHEN K 6-65 JLIAiEIH
hazmlmBie., . Sfl LR SRERREMR, EAHIR.
6. Text (3CA)

(1) Definition (& X) : WEXAKHNE, WHE 6-66 fix.
Embed Auto Annotation ( HaRAFE) Al IVERLLT 6 FhAl,

Expression (&R ) : EFFALE B RFKEA,
Timestep (EBf[E] 5K ) : BB F KA.

Time Value (B Ja{5) : B 78 E .

Filename ( X4 ) : B XH4.

FileDate ( SUFH ) : B XERI R E .

File Time ( XHFBTIE]) @ 775 SUHHE] 2 6y A o]

(2) Location (%) : BOEMAMLE, WA 6-67 fox.
(3) Appearance (F£30) : WE AR EIK. SiEFRRr, Wk 6-68 fin.
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Definition | Location I Appearance |
Text String Location | Appearance
["] Embed Auto Annotation = Location
= e Position Mode |Two Coords v
Expression Accumulated Time Step X Justification [ceﬂﬂ - ]
Determine the number format automatically Y Justification lNOﬂE - ]
Predision 3 +{| | Sdentific Position 0 0.96
= === Rotation 0 [degree]
&l 6-66 & LILT Kl 6-67 ALEIET

7. Coordinate Frame (##5%)
Definition (g X) : WEMBIRRIME, WE 6-69 k.

Definition
Ww Type [cartesian -
Height 0.024 Origin 0 0 0
Color Mode [Default M l ZAxsPoint 0 0 1
Color ‘ | X-ZPlanePt 1 0 0
Font (Sans Senf - SymbolSze 1.0
668 BRI Bl 6-69 J2 LR

8. Legend (Efl)

(1) Definition (5 %) : BB EEN. Bt ES, WA 6-70 fixs.
(2) Appearance (FE3X) « ¥ P 9 RS 2E00CAR 2 505% Bonke X, Wi 6-71 frk.

osinion | s |
Sizing Parameters
Size 0.6
Definiion | Appearance ‘ LR 0.07
Text Parameters
Plot [Contour 1 v E]
man 3
Title Mode lVarlabIe and Location - ]
Value Ticks 5 =
Show Legend Units
@ Vertial ) Horizontal Font |sans Serif - |
Location Color Mode [Defauit hd ]
X Justification [Right '] Colour | |
Y Justification ITOP v ] TextRotation 0
Position 0.02 0.15 Text Height 0.024
AT Ry »
B 6-70 E SEDT B 671 FERIEH

9. Instance Transform (IF=#ik)
Definition (7& ) : WEMREHIIEE . ¥, #5525, WHE 6-72 frx.
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Definition
["] Instancing Info From Domain
Number of Graphical Instances 1 =
Apply Rotation =]

Axis Definition

Method |Princioal Axis 2

s 2 z)

Instance Definition
7] Full Circle

R

Number of Passages 12

Passages per Component 1

[7] Apply Translation =]
Translation 0 0

[] Apply Reflection 2]
Method From Plane

Plane

Bl 6-72 % SUET
10. Clip Plane ({250
Definition (7€) : ¥ BB E, WE 6-73 .
11. Color Map (F[E]) Defiiton |

Preview Color Map Style

Definition (& ¥) : BE#E &R, ': Jom
& 6-74 Pi. == Color Pant ropertes
Color _
— I
k Transparency h
Geometry = b
Definition I: X
Method [W e M Hint: Use the mouse to drag or insert color p
Z 0.0 [m] || Make available for other cases
|| Flip Normal [ set as cefauit

B 6-73 & MIET K674 WekEERTR

6.2.5 BIEEIE

CFD-Post 1] LG EE A #4548 s kil s, Wk 6-75 .
1. Variables (T8)

CFD-Post #i¢fit / AN AT S 1fT, Wl 6-76 s, W] LUERGH AR, Jf B AT LAg
BEE.
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Outline | Verisbles | Expressions | Calculaters
> @ Derived
Geometric
4 (%) Solution
J¢ Density
7 Heat Flux
¢ Inner Wall Temperature
76 Mass Flow
J¢ Pressure
& Temperaturs
J¢ wall Adjacent Temperature
¢ Wall Heat Fux
¢ well Radiative Heat Flux
& Force
> @ Veldty
& wall Shear

Details of Variable 1 (scalar)

Method Expression A

@ Scalar ) Vector

Expression Accumulated Time Step -

a
Bl6-75 BIHHER Bl 6-76 AEBALEFE
2. Expressions (FiAR)

CED-Post 2t 1 L[ 1HZAAL I T, W 6-77 Fraws, nf LA RITHH I N (2 F 1
A& fH,
Rk S B PR LT 3 557

(1) Definition (52 %) : L st A pleH 1)k Ul iB R A %k 0, WA 6-78 fias.
(2) Plot (2] : 2| RIANXB ML, Wl 6-79 Frs.

[ calculate Global Range

Outine | Variables | Expressors | Calaulators [’_[
4 @ Expressions
V& Acrumulated Time Step @
V& Current Tme Step [
E Reference Pressure & /Paf
@ Sequence St=p 2
@ Time a5
V| atsten Accumulzted Time Step
E cistep Current Tme Step
& ssten Sequence Sten
= e
Details of q
Definition | Flot I Evaluate
Detzisof q 32
Definiion | Piot I Evalate
izlue Value 32

B 677 FirAMERE K 6-78 & ik
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(3) Evaluate CRAE) : SR &AL f i, B 6-80 .

[ efinifion | ot | Evaluate | Definiton | Plot | Evaate
#ofPoints 100 . Expression Variables:

Expression Variables:

Value

Plot Expression Evaluate Expression

B 6-79 ik K 6-80 RIEIET
KRR TEALLTE 5.
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4182
Thermal Conductivity (w’n-k]lcmltmt v] View
0.8
Viscosity (sg/n-s) [eemstant 3 Vien...
0.001003

s Jrae B

B 10-41  FPBLAHE FEX T AE

10.2.6 TEYZHERER

|

€101 7TEERTEF Models 71, ZH Models (FF9E%) AiR. BEEEEEEEARN
7 Multiphase 324, 32 20 10-42 AT/~ Multiphase Model (Z487ER) WEE.

{E Model Hiz4¢ Volume of Fluid #i%47%4], 5%k Tmplicit Body Force & iHE, #idi OK 4ZEIAfIA.

2102 7 {5 EM i Multiphase TH) Phases 31, 224 W& 10-43 Ar7<HJ Phases (1815
E) EtR. XMW phase-1, 5% H WA 10-44 F7~H) Primary Phase (ET0) X1H4E, 7
Name F5) A\ water, £ Phase Material $3% % water-liquid, £ OK $ZH#IA .

Multiphase Model = Phases X
Model Humber of Zulerian Fhases
o oge ’ B Phases

@ Yolume of Fluid

) Mizture phase-1 - Primary Phase

© Ederian phase-2 - Secondary Phase
Wet Steam

Coupled Lewel Set + VOF VOF Sub-fodels

[7] Lewel Set [] Open Charmel Flow
|| Open Charniel Wawe BC

Yolume Fraction Parameters Options

Formulation Interface Modeling
@ Explicit Type

() Inplicit @ Zharp

() Sharp/Disperzed

Volune Fraction Cuboff @ Disparssd

1e-0B
:| Interfacial Anti=Diffusion
Courant Number

Defeult

Body Force Formulation lEdit‘ . ”Interectinm. .. }
Inglicit Body Force

m2

B 10-42  ZARREA ST EHE K 10-43 A EHR

AWili phase-2, & 10-45 [ Secondary Phase (YXTH) XHEHE, #F Name A
air, 7£ Phase Material &5 air, Fi OK $Z40 1A .
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Phase Material [water-1iquid v (Bt

)

Primary Phase == Secondary Phase ==
Hame Kame
water

alr

Phase Material [air '][Edil .

B 10-44 T TR EIE

B 10-45 KIKHEHE

AR T AR T 8 Interaction 3250, 3% L U0E 10-46 Af7=fJ Phases Interaction (18

HELEH) MIEHE.

{£ Surface Tension %1 r1if ' Surface Tension Force Modeling ¥ i HE , 7£ Surface Tension
Coefficients 116 3% constant, #ijA 0.072, B OK JZ41#IEH.

Bhase Intcrackion

[ ¥irtnsl Bazs | Teaz | 1if1 | %=1 Cobrication | Torbwlent Tispersion | Toelence Tateraction | Collisions | S1ip | Hest | Mass | Gesetions

Surface Tension | Tiseretization

[¥] Sarface Tension Furce Modelicg
fiodsl
@ Comtivmn Sufare Farce
) Comtinaun Suface Stress

Adhesiom Options
1 ¥all adhesion

Jung hdhesion
Surface Tension CosfEicients ('n)

vatar canztant

.02

Kl 10-46 A EAR HIRHEHE

10.2.7 DFREM

€01 % +HZ 2445 Boundary Conditions 71, Bshi0E 10-47 Frflib REHER.
FiNFREEER PN inlet, 3 H A 10-48 Frafiil R &R E HaiE.

Boundary Conditions

Filter

ome

ambient
defaut-interior

3 Mass-Flow Tnlet 5
outlet
syml Zone Name Fhase
sym2 inlet mixture
wall
| Momentum | Thermal | Radiation | Species | DEW | Multiphase | Potential | ups |
Reference Frane|Absalute -
Supersonic/Initial Gauge Fresswe (pascal) O ‘cm:lmt “
Direction Specification MeL]md[NnﬂrIAl to Boundary v]
Type m Turbulence
ture nas=—{lov-inlet e . . P .
e — Specification Miﬂwdhntﬂ'ﬁlty and Hydraulic Diameter v]
Edit B
‘ | (B onile Turbulent Intensity (8) 5 "
Farameters.
Tisplay Hesh... = Hydreulic Diameter (em) 2.1 @
5
I Higklight Zone
_
Kelp

B 10-47 LR ER

B 10-48 &R BN A

{£ Direction Specification Method i% £ Normal to Boundary, 7£ Turbulence 1] Specification
Method H11£F% Intensity and Hydraulic Diameter, 7£ Turbulent Intensity F3H A 5, 7£ Hydraulic

Diameter H3E A 2.1,
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LRI, 7E Phase & water, Fiili Edit 281, 3 1P 10-49 Fros B0HEAE,

£ Mass Flow Rate FHiA 0.2, B OK Z4LH#H#IA .
(LA, {E Phase Hhiff air, iy Edit $241, #HE] 10-50 Fros 0 a5 HE,

#£ Mass Flow Rate 4 A 0, #.il; OK #41541A .

Mass-Flow Inlet Mass-Flow Inlet
Tome Reme Fhase Zonz Hana Fhaze
inlet water anlet air
Momentun | Thasmal | Radiatiom | Spasies [ oem [ wdviphass [ 7 A | e | Wonentun  Tharmal | Redistion | Species | DPA | Multiphase | Fodeniial | W02
Wazz Flow Specificstion Nothed Nacs Plov Rata - Waze Tlov Spoci £ication Method|Mass Flov Rata -
Mass Tlov Rate (ezfs) 0.2 stant - Mass Flow Bate (kzfs) 0 constant -
] cact] )

B 10-49 AR A E XA B 10-50 15 R B T E

€103 7ih REEEIRT N outlet, 3 MAE 10-51 FirIihRE g EHEE.

Pressure Outlet

Zone Nane Fhase
outlet migture
[ Womentun | Thermal | Fadiation | Species | M | Wltiphase | Potential | W5 |

i

[conslant

Gauge Pressure (pascal) 0

Backflow Direction Specification Mithud[ﬂornil to Boundary

D Radial Equilibrium Fressuwre Distribution
Turbulence
Specification Mathndhmm:ity and Hydraulic Diameter v]

Backflow Turbulent Intensity (8) 5

Backilow Hydraulie Diamster (em) 12,5

10-51 I F A R E X EAE

f Gauge Pressure HFIEA 0, 7 Turbulence H1) Specification Method H'i% % Intensity and
Hydraulic Diameter, {i Backflow Turbulent Intensity 35 A 5, f& Backflow Hydraulic Diameter
PR 125,

il G, 7F Phase Wik 4F air, 55l Edit 4280, 3 E] 10-52 BRI HE,
#£ Multiphase i 7+ ) ] Backflow Volume Fraction % A 1, #.dy OK 4241 HfiA .

Pressure Outlet
Fhaze

Zone Name
air

outlet
Species | DMl | Multiphese | Potential | UDS |

| Momentum Thermal Radiation

[cnnstmt — I

‘ankﬂnr Volume Fraction 1

Bl 10-52 JAF MR EXEHE
I REAMEAR T B Copy %41, ¥ HMAE 10-53 Frixfy Copy Conditions (11 54
HEH) HAE.
{E From Boundary Zone "i%# outlet, 7& To Boundary Zone H'i%&Ff ambient, 5.7 Copy

15 5E R
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Copy Conditions
From Boundary Zone To Boundary Zones [1/1] E] @ E]
arbient
syml
sym2

Fhaze

10-53 A5 oAt S AR AR
FEA LB, il SRR, 7 Phase FHIkHF air, SERUIL T EH.

10.2.8 kgl

0 E2FHEEHTE Methods 71, 3% 70E 10-54 787 Solution Methods (3R #7715
&) Ef. 7& Scheme F3E#E PISO, 7 Pressure T #F PRESTO.

£ 415 B P Controls %41, 3 H WA 10-55 ArAJ Solution Controls (K #2572
24|) HAR. 7 Momentum %A 0.3, 7£ Turbulent Kinetic Energy # Turbulent
Dissipation Rate F% A 0.5,

Solutien Natheds
Erassuws—Velosity Cowpling
Sehene
FI30 v]
Skewness Correction
1

Feighbor Correction
1

Skewness-Feighbor Conpling

Spatial Diseretization Solution Controls

radient = Under-Relaxation Factors

[Least Squares Cell Based ~] -
Pressure Body Forces

[przsmar -] 1

famextn F Momentum

|S=:und Order Upwind v] 03 -

Yelune Freetion
[6es-Reconztruat v

Turbulent Kinetic Energy
0.5

Tubalent Kinetic Bnergy

m

|F”“ Qederglipuind v] 8 Turbulent Dizsipation Rate

Transient Fornulation 0.5

[r'“l Qudexglunlicil T Turbulent Viscosity

[ Hon-Ttarativa Tima Advancanent 1 L
-

Frozen Flux Formulation

[7] Warped-Face Gradient Correction Default
[ Hizh Order Tern Balexation |(piions..

lEquali.ons. — I [l.inits. - I [Mvenced. -
Help Help

B 10-54 SREGFTIRREB R B 10-55 SRfgS PR

1029 #IA%MH

@101 = H{5 S HA Initialization 77, % i FE 10-56 F7RAT Solution Initialization (¥4
HRE) EiR-
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{E Initialization Methods "'i% " Standard Initialization .34, 7E Compute from HiEFF
inlet, il Initialize {ZEM#ATHIURIL, FE air Volume Fraction H1IEA 1.

£ HFFE P Adapt—Region 754, 58 HME 10-57 A7A) Region Adaption (X
BEN) SEE.

Selution Initialization
Initialization Methads

() Mybrid Initislization
@ Standard Initialization

Compute fron
inlet -

Reference Freme
@ Relstive to Cell Zome

() Absclute
Initial Valoes
¥ Velocity m/s)
U —
P
T Velocity [n/s) . .
Region Adaption £3
-0, 50048 Ereg P
7 Velocity (nfs) Options Input Coordinates
0 ' 9 Inside X Min (em) ¥ Max (em)
Outside —
Twbulent Kinetie Inergy (n2/s2) B 2.8 30
0.002402761 Shapes T Min (em) T Max (em)
Turbulent Dissipation Rate (n2/s3) 9 Hex -1 6
g
0.013tese Epll‘:::ar Z Min (cm) Z Bax (em)
air Volune Fraction ¥ -1 1
1 _
3 Manage. .. D

Patch... Controls... [

Rezet TPM Sources Reset Statisties

Select Foints with Mouse

& 10-56 V1AL E R K 10-57  KHUE R A EHE

£ X Min H¥ A-2.8, 7£ X Max H%i A\ 30, 7£ Y Min % A\-1, 78 Y Max A 6, 7F
Z Min g \-1, {£ Z Max i\ 1, #d; Mark #4401

€103 =B E B TR %4 Patch 33248, 24 WME 10-58 FcAI Patch (83 WHEAE.

s
Reference Frane Value e
1 Tarch [041] X =
@ Relative to Cell Zone 0 em=s to Tat [ &=
ibselute fluid
[T Use Field Fanction
Fhaze
Fs2ld Fanetion
Yarigle
Regizters Lo Fateh [171] EEE
hexahedron-r0

Yoluna Praction Patch fptions
| Pateh Raconstructed [nterfacs
[T] ¥elumeiric Sncathing

Fatch | Clese  Help

1 10-58 BAMHEHE

£ Phase Hi%#% air, ff Variable 1%+ Volume Fraction, #£ Registers to Patch i+
hexahedron-r0, 7£ Value ffJE A 0, Hii; Patch 1% .

€04 B HEERPE Graphics 7, 3 0E 10-59 F~ ) Graphics and Animations (EJ
Mzhe) Bk, # Graphics 0 Contours, 34 31E 10-60 Fr=fy Contours (Z
BEX) Wi,
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Graphics and Animatiens Contours
Graphies Options Contours of
Mesh [V] Filled [Phases. .. -]
T — b Y |
e [#] GLobeal Range [anume fraction ']
- Auto Range Phase
Pathlines Clip i Range [air v
Particle Tracks || Draw Profiles
[ Draw esh fin o
™ ” ‘
=

‘ Lavels Setup Surfaces [1/1] E] E]
Animations 20 S r outlet -
Sveep Surace ot
Scene Animation Surfacs Hame Pattern sym2 |;|
Solution Animation Playback Nateh | | wall B

Surface Types [0/30] @ EE
.

anis

(Options. . |[ Saene... |[ Views... | clip-surf A

[ Lights. .. ][Colormap. .”Annotate ]

exhaust-fan

Compute Close Help

Help

Bl 10-59  ERAIshE iR B 10-60  H{HEXEHE
{E Contours of H1i% 4 Phases, 7 Surface H1i%+% syml, ¥iid; Display %41, 7~ iE 10-61

FENIFRSB
1.00e+00
l s
9.00e-01
8.50e-01

8.00e-01
7.50e-01
7.00e-01
6.50e-01
£.00e-01
5.50e01

5.00e-01
. P
4.00e-01

35001
3.00e-01

250601
200801
150201
1.00e-01
50002
000400
&l 10-61 #HRAS=H

10210 HEEREHIRE

Ll SE ) File— Write— Autosave %24, 38 L 8 10-62 firzs ) Autosave( H 5 {547 )
X1EHE, 7E Save Data File Every (Time Steps) H'#ii A 25, 7t File Name %A tank-flush, #
i OK 4Z5#A -

10.2.11 TENit&EE

Bt 5 BB ) Caleulation Activities {2, 3 i & 10-63 frz ) Calculation Activities
(iFEIES)) Mk, 7F Execute Commands T #iil7 Create/Edit /], #HwlE 10-64 Frri
Execute Commands (fF&HU1T) FIEHE.
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Calculation Activities
Autosave Every (Time Steps)

. :

#utomatic Export

Edit Delete

Execute Conmands

Create/Edit. ..

mm | Automatically Initialize and Modify Case
Save Data File Every (Time Steps) 25 |3
Initialization: Initialize with Vialues from the Case

Data File Quantities. .. Ong nal Sethings, Duration = 1

Save Associated Case Files
@ Only if Modified

(0) Each Time

Edit
File Storage Options ) . ‘
[T] Retain Only the Most Recent Files Selutien Animations

Maximuom Number of Data Files a
Only Associated Case Filez are Retsined

File Hame

F:A00-FLUENT 17. 0°ch104tankht ardeflush
hppend File Hame with Create/Edit

Cancel

Help

B 10-62 HERAETEHE K 10-63 HEIEENHR

Execute Commands @
Defined Comnands 1 s
Active Name Every  When Command o
[l command=1 1 L |Time Step ¥ | define boundary—conditions mass—flow-inlet inlet water yes no 0
command-2 1 +||Iteration ~ ‘E
command-3 1 + | Iteration ~ =
| command-4 111 | |Tterstion v | -
[Define Macro. . ] [Can.cel] [Help]

B 10-64 A& HRATHHEHE

£ Defined Commands 4 A\ 1, 2)ik Active EikHE, 7 Every f#gi A 1, £ When iEFF
Time Step, 7£ Command H'4i A define boundary-conditions mass-flow-inlet inlet water yes no 0,
it OK 4241 #iiA .

10.2.12 kIR

HLHE B ) Monitors 1T, i 41E 10-65 i) Monitors (Mg #L) ik, Al
Residuals-Print, Plot {3 HH 11 [& 10-66 =[] Residual Monitors (3 ZMEH) WFHE.
RFFERNR B AL, M OK JZ41 A .
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Monitors

Residnals, Statistic and Force Manitors

Residuals - Print, Plot

Statistic - Off

Creats = Delete

Surface Monitors

Create Edit Delet,
¥olune Monttors
Delet.

Residual Monitors

Options Equations
[¥] Brint to Comsols Residual Nonitor Check Conwergence Absolute Criteria -
Flot continuity 0. 001

Hindos xvalocity @ 7] 0,001 £
- : yvelosity 0.101
Tierations to Flot z-velocity @ ¥ 0,001
1000 % = =
Residudd Valuss Conwver gence Criterion
] Beema 20 Tiaraticms

Tterations to Stors 5

1000 3
V] Seale

|:| Compate Local Scale

Flot Benormalize | | Cancel Help

Bl10-65 AR

B 10-66 B MIXHEHE

10213 #ERE

E001 %415 ERPH Calculation Activities 71, 5% 4 4N& 10-67 F77=E4 Calculation Activities
(&) Afh, EERETAY Solution Animations &8 7 Create/Edit 3550, 8 4H

40 10-68 Fr~AY Solution Animation (FNERE) FIiHiE.

Caleolation Activities

futozave Every (Tine Steps)
i = | Edit.

Futematic Expart

Create w| Edit

Execute Connends

Telete

command-1 - Active

[7] ktomatizally Tnitializs and Modify Case

Initialization: Initialize with Values from the Case
Original Settings, Duration = 1

Edit...

Solution Aninak:ens

B 10-67 HEEShER

Solution Animation |3
Animation Sequences 1 —

Active Name Every  When B
sequence-] 2 3 |Time Step * || Define. ..
sequence—2 1 + |[Iteration + || Define i
sequence—J 1 | | Iteration ¥ || Define B

K 10-68  ohim i B AHEHE

f£ Animation Sequences F1IH A 1, 7& Every i A 2, & When Hi%## Time Step.
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#E Define #2411, #H0E 10-69 7R Animation Sequences (Z)EMiTLE) X THHE,
£ Window HEHF 2, Hili Set {%4.

{t Display Type ik Contours HLiE{Z4], SEH WA 10-70 A ELN G, &
Contours of }1i%#% Phases 1 Volume Fraction, #.il; Display #4H, 7 O 2 Sxtnfd 10-71 fr
RIVERE S = HE.

Contours @
Options Contours of
Filled [Phases‘ - v]
[¥] Hode Values -
[#] Globsl Rezgs [V:lume fraction ']
[V] Aute Range Phaze
Clip to Rang [a“ -]
|| Draw Profil i "
|"] Draw Mesh n =
0 1
Levels Setwp Swfaces [1/7] E] E]
Animation Sequence 20 oyl cutlet i
P e
sym
itnu;- Tipe fisny g — Surface Name Fattern sym2 -
= In Wenory sequence-1 @ Contow ¥ ‘:
@ Metafile ; Pathline Watch | | wall 3
) PEM Inaze Window 2 Set Fartiel 1
KT Flot
Storage Directory Womi tor Swface Types [0/30] E @ E
Moni tor Type axis at
Tesi dual dip-surf |
traate v |[Béit.., exhaust-fan o

10-69 2 ] 5 B X G HE Bl 10-70 FEEAGHE

1002400
9.50e-01
850e-01

80001
7.50e-01
7.00e-01
6.50e-01
60001
5.50e-01

5.00e-01
. e
4000

35001
3.00e-01

2501
20001
o
5.00e-02
0.002:00
| 10-71 AL EE

7] Contours FEHE, # OK $5#0#A % 7 Animation Sequence 7 1HHE, # OK
£ 40757A% 4 Solution Animation.

10.2.14 1HEKE

#ii {2 B Y Run Caleulation 7, 2 4 41/ 10-72 fi/< [ Run Calculation (iEf7it8E)

ﬁﬁﬂ
£ Time Step Size 145 A 0.01, 7E£ Number of Time Steps 1 A\ 350, #if; Calculate 1%l

TG
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10.2.15 Z5E[E4ME

W B Graphics B, 3 Graphics and Animations (FEJEFZhmE) HMk, 7
Animations N X{il; Solution Animation Playback, #H i 10-73 fif7~ [ playback ([EIj) g
ME, Bk “RRC JAE AT ] s i

Ran Calculation

Check Caze. .. Previes Mesh Motion. .

Time Stepping Method Time Step Size (5

Fixed - 0.01 m

Satti Fumber of Time Steps H'yback @

350 5
Flayback L

Opiions Animation Sequences
S ot e t— cequerce1 |
"] Dats Sumpling for Time Statistics Start Frame Increment End Frame d

Sampling Interval 1 il 1 3 115

1 : Sanpling Options

e il (o « U >
Frame

Profile Update Interval
1 -

Max Iterations/Time Step Reporting Interval
= = n
it} =1 -
-

u» Delete ALl

Data File Quantities,, . heoustic Signals. .. SLow Replay Speed Fast

Writelkecor&]’ormnt[ﬂl'm '] Picture Options. ..

[l‘rite] Illead.‘ - ] lCluse]

(i

Help ]

A 10-72 EZfFiEER B 10-73 [l IEHE

103 AE/NE
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11.12 =5 Fluent HEAIE

@101 % Windows R4 TH#{T “FF” — “FrE1HE" —ANSYS 17.0—Fluid Dynamics—
Fluent 17.0 754, /S50 Fluent 17.0, 1 A Fluent Launcher .

7 Fluent Launcher 57 [ f'HJ Dimension F13% 7 3D, 7 Display Options F13£ /7 Display
Mesh Afier Reading #1 Workbench Color Scheme, &7 OK $%3H# A Fluent & 7 H .

€003 7 Fluent FFEF, BHFETBHH) File—Read—Mesh %4, #HME 112 Fix
i Select File X1E4E, LY %A reactormsh M4, 2£H OK HHAFETS

}\ WJ *% o
Eselec e EE
Look in: F: S00-FLUEHT 17. 0hchil ‘reactor v] Q00 LF[E
W My Conre Hans. Size Trpe Date Modified
L Docuner || reactormsh 6.4 MB msh File 201071+ :30:00
& Liubin
| user fles
Wesh File resctor.msh 0%
Files of type Mech Files (k. nshot % WS ) » [ caacal
Filter Strizg Filtar
] Display Mesh hfter Eeading

B 12 AR AHEIE

€y SAME, EREEFRESTILAER, 0E 113 .

& Check 15401, RBMBERE, WRFFADRR.

€106 % Setting Up Domain ZhEE X & Mesh X THJ Make Polyhedra 1250, MIISEEEH A
KEZD, EFBRME, WE 114 fF.

I
\II\H}v

Ay
AR
AN
G
ey, A
|Ilfmy

iy,
I
by

B 113 B LR B 114 BRI

€07 #Hx%EHf File—Write— Case %50, 3 Select File ¥1%4E, 7¢ Case File &
A reactor, 27 OK 2@ ol {RFE .
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1113 EXKk#E=S

€EI0) EHEEM TR General T, A 11-5 Fin General (RAMEEEE) BER-
# Solver #1, Time FF!%H Steady.

% 77 Setting Up Physics I5E X T Y Operating Conditions 3538, 5% WA 11-6 A=A
Operating Conditions (&) YAHE. AL Gravity Si%1E, 7 Y THA-9.81,
%)1% Specified Operating Density £ %£4E, & d7 OK %571

General
Kesh Operating Conditions [
[ Seale, .. ” Check ][Repurt Huality Pressure Gravity
Display. . . Operating Pressure (pascal) V| Gravity
101325
Solver Gravitational hcceleration
Type Velocity Formulation BReference Pressure Location
@ Presmure-Based @ Absiluts I (mf=2) 0 @
") Density-Bazed () Relative H ('“) o @ Y hf 2] -8.81 @
5 .
{0 (@
Tine Z @w/s2) 0 (7]
@ Steady Im0 [E] .
- Variasble-Density Parameters
A Specified Operating Density
=

11-5 SRR EHER Bl 11-6  #AERADERE

11.14 TR

fE45 B b 85l Models T, 5 40 11-7 s Models (BERYY € ) TR, i 7EA
T SE RO Viscous 1481, 3 H 0P 11-8 Fizsi] Viscous Model Gtz ) WHHFHHE .

£ Model Hi% H k-epsilon(2 eqn) ik 4%, 7F k-epsilon Model H1i% ' Realizable H.i% %4,
Hf; OK HH#f A -

Viscous Madel =5
Madel Madel Constant
B Inviscid C2-Epsilon
l::‘ Laminar 1.9

) Spelart-illmaras (L egnd
TIE Frandil Funber

@ keepsilon 2 eqnl
Wodels ) kcmeza (2 equl 1
) Trensition kkd-mega (3 eqn) I Frandil Fanber
Models ) Tremsitien S3T (4 eqnd 17
: - ) ) Reymolds Gtress (7 ean]
Multiphase - Off

() Seale-Adaptive Sinulation [SAS)

Energy - Off () Detached Eddy Simlstion [IES)
. & L Zddy Simalation (LES)

Viscous - Laminar o Es RO st

Radiation - Off Jepsilon Model

TeerDefined Funciions

Acoustics - Off

Electric Potential - Off

Solidification & Melting - Off

Eulerian Wall Film - Off

B 117 BARETR

) Stendard
Heat Exchanger - Off & g [Twrbuleat Viscosity
Species - Off @ Reclizable (pone =)
et Funbers
Discrete Phase - Off

Fear-Y4ll Treatnent

@ Stendard Wall Functions

() Seelable Mell Fanctions

) ForrEanilitring ¥411 Functions
(") Exhanced Wall Ireatment

() Nenter-Lechner

() Vser-Defined Wall Functiens

Uptions

[7] Pl Buoyency Iffects
[7] Curweature Coresction
[7] Prodaction Liniier

TEE Prandt] Honber

= )

TIR Prandt] Honber

— 7

Cascd | [Felp |

B 11-8 i A A
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11.1.5

DFRFEM

@01 # {5 S Boundary Conditions T, BEVINE 11-9 FrRkin R4 ER.
€102 N REMTEAR TN inlet, FHNE 11-10 Frrsn R & A S HFE.

Boundary Conditions

Filter

interior-part_2-fuid
outlet
symmetryoaplane

wall

wall_pipe-part_2-fluid
wall_pipe-part_2-fluid-shadow
wall_pipe-part 2-fluid.1

Fhate Trpe

nixture v |[velncityinlet w1

ul Turbulence

B Velocity Inlet o
Zone Name
inlet
Momentun | Thermal | Radiation | Species | DPM | Hultiphsse | Potemtial | UIS |
Veloeity Specification Iethnd["ag\itudt, Hormal to Boundary M|
Reference Frne[.ﬂlsnluta ]
Velocity Magnitude (afs) 15 | constant -
Supersonic/Initial Gauge Pressure (pascal) O [cmslmt M|

Specification Method| Intensity and Hydraulic Diameter

[ man.

] [Cnpy... ]]‘rofjles. . I

Display Mesh

[ Highlight Zone

Help

Faraneters. .
Oparating Conditioms...

Feriodic Conditions. ..

Turbulent Intensity (%) 3
Hydraulic Diameter (m) 0.4

Cancel

B 11-9 G R ER

B 11-10 G A KR E X TEHE

{E Velocity Magnitude 35 A 15, 7E Turbulence H' ] Specification Method H'i% 4% Intensity
and Hydraulic Diameter, {t Turbulent Intensity HJ# A 3, £ Hydraulic Diameter HIE A 0.4,

& OK f4 A B H .
€I #HEHFREEERBND outlet, FHNE 11-11 Fi MR L L EHEE.

e

B Pressure Outlet

Zone Hame

outlet

| Momentun Thermal Radiation | Species | DER I Bhultiphase | Potential | DS ‘

el
X

Backflow Reference Frane Abselute

Gauge Presswre (pascal) 0 I:mslmt

Backflow Direction Specification lnlhudllorlal to Boundary

| Radial Equilibrim Pressore Distribution
] Average Pressure Specification
| Target Mass Flow Rate

Turbulence

Specification Method|Intensity and Viscosity Ratio

Backflow Turbulent Intensity () 3l
Backflow Tuwrbulent Viscosity Ratio 10

EE

(50 (Gmsa) (53]

1111 5 R S B RAAE

{t Gauge Pressure 38 A 0, 7& Backflow Turbulent Intensity 3 A 3, 7E Backflow Turbulent
Viscosity Ratio $EA 10, #.; OK $#ZHI#AE H .
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11.1.6 EXEEHEER

€Il0) e Ed Models T, #H Models (H#3F) EiR. BiFEERETENR
W 7 Discrete Phase #2411, 58 H W& 11-12 F7~AY Discrete Phase Model (B HE#ER! )
IR«

Discrete Phase Model @
Interaction Particls Treatment
[7] Interaction with Contizuous Phase | Instaady Particle Tracking

Track with Fluid Flow Time Step

Tnject Particles at
Particle Time Step

@) Fluid Flow Time Step

Clear Farticles

| Tracking | Plysical Nodsls | UDF | Bumerics | Parelldl |

Tracking Farametars
Mex. Humber of Steps
EC
[7] Specify Length Scale

Step Length Factor
5 i

Bl 1112 BSEUREREIE
{f Tracking #E11 f) Max. Number of Steps 3 A\ 50000, 7 Step Length Factor F1E A 5,
HH OK 4ZEN 8N .

% Setting Up Physics L& X Model Specific X T Discrete Phase 3%l #)
Injections %50, Z£HA0E 11-13 Frf) Injections (BE5]) XHAE. 2 Create %41,
o8 P A0E] 11-14 FT7=HY Set Injection Properties (BRIEIRE ) XIHAE.

£ cet Injection Properties ==
Tnjaction Fana Injection Type
injectiond surface -]

BEE LI Releazs Fron Swrfaces [1J9] 2] [B] 5]

Surface Fane Fattern

e P
int_pipe
interior-part_2-fluid H
outlet
symmetryyplane
wall
wall_pipe-part_2-fluid

Tartiele Trpe Laws
) Mas=less @ Inerd | Dropled Malticompenznt | ] Custon

Iliediom @ Natarial
Tnjections (0401 [%] [B) B [enthracs e 2

Eraperating Speciss DizwsL

¥ibatien Oxidi

Froduct 5 2=z

Copy

Delate | Foint Praperties | Physical Models | Turbwlent Dispersion | Parcel | et Coabastion | Corpenents | umr | Maltiple feactsons |

List i i
Veloci iy Megnitude fh/c) (g constamt w| *
Total Flow Rate Ueafs] g g Censtent v

frite Min Diameter i) Sl
Mar Tiamctar in) a4
Mean Dianeter i) [ =
Syrasd Paranster Py
Injection Nane Pattern Funber of Jianeters 20 =
[ Mateh ] [ Scale Flov Bate by Face hrea

Inject Using Face Normal Divection

Bl 11-13 RS RHEHE B 11-14 W B X EAE
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ft Injection Type "ik#¥ surface, f£ Release from Surfaces T'iEF¥ inlet, 7£ Diameter
Distribution H'i%#¥ rosin-rammler, ‘)% Inject Using Face Normal Direction £i%HE, 7 Point
Properties AL 11-1 PRIEHE, Hf OK 1Z4lHA.

=11 WA
m H H &

Velocity (normal to inlet) 15 m/s

Mass Flow 0.05 kg/s

Min. Diameter Se-6 m

Max Diameter le-4m

Mean Diameter Se-5m

Spread Factor 35

Number of Diameters 20

€03 ZWE 11-15 i 6 Turbulent Dispersion -~ 11, %)3% Discrete Random Walk Model
Si%4E, 7¢ Number of Tries B8 A 10, £ OK 25 IA.

& 5t Injection Propertics

Injostion Rans Injecticn Tygs

injection ] [zurBece

Pariicle Trpe Laws
O Wassless @ Tnert | Troplet () Combusting - Aalticong

Haterial
[entbwacite + |[rosin

Eyeperating Species

[ Highlight Surfaces

Surface Hane Fattern

=
Balease Fron Surfaces [1/8]  [3] [5] [2]
Y CEN -
int_pipe
interior-part 2-fluid =
outlst

symmetryngyplane
wall

wall_pipe-part_2-fluid

Foint Properties | Fhysical Nodels

Stothastic Trecking Cloud Tracking

[ Tiserete Randon Halk Madel [ Cloud Modal

[ Bandon Bddy Lifstine Wiz Cload Bianster )
Farher of Tries o

n + W Clond imneter (n)

Tims Scala Conzdant
n1s

L] |71

Terbalent Dispersicn | fareel | flat Conbusiion

Cancel | | Help

Conponencs | W0F | ihltiple Beactions |

& 11-15 Turbulent Dispersion &1 F

1117 {eunRsy

€01 EFHE24 A Boundary Conditions 1, Bzl R4t AR, W inlet, 38 aNE
11-16 fRMA R &R E X EHE, %4k DPM LI, 7E Discrete Phase BC Type H7

EHE escape, % OK IZHIFHINE T .

EXE (1), BihF%H outlet §I Discrete Phase BC Type 1% & 4 escape, wall 1% &

7 trap, wall pipe-[*]1& & 4 reflect.
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& Velocity Inlet
Tone Name
inlet
Honentun | Thermal | Rediation | Species " DR [ Multiphaze | Potenticl | 1S |
Discrete Phase BC Type[escape -
(50 (cmen) (550)

B11-16 a5 &M B B
1118 gEMF

FiiE ER R Materials T, S#H 0 11-17 f7cH Materials (BPRD) TR £8P RN
B Wik anthracite, W& 11-18 AR Create/Edit Materials (¥4 Z80%55) XHEHE, 7£
Density H1%ij A\ 700, Hii; Change/Create f241#fik, Hidi Close %41 H .

Materials

Materisls

air

Solid
aluminum
Inert Particle
. B Create/Edit Materiols [
anthracite e
Fme Material Tape Ordar Matersals by
stheacte  laskgak dle | @ e
. ) Chemicel Porrmle
Chenical Bormale Fluzmt Inerd Berticle Naterials
mdbresite

%) [ Hstidtaan.,

Uzer-Dzfined Databnse. ..
Fropartie:

Density [hgind )| sscstant
™

Changa/Lraats Cloze | HMalp

B 11-17 PSR

1119 Kkl

EIl01 %= 5 H g Methods 7T, 284 40 11-19 Ff7R ) Solution Methods (3 #2 75 7415
E) Eii.

B 11-18 ¥t S 305 e 3T HE

{E Scheme 3% % Coupled, 7t Gradient H'i% 45 Green-Gauss Cell Based, 7E Momentum !
1%+ Second Order Upwind.

#HZ B A Controls 1240, ¥ 4140 11-20 f7~AJ Solution Controls (3 #Zifi2
#4) ®#i. 7& Flow Courant Number & A\ 50.
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Solutisn Rethods
Pressura-Yelocity Canpling
Schame
[Congrea

patisl Jizcretization
Gradient
[Gresn-panss cel Bused

Fresowre

[Second Brier -
Non entum
[Second Drder Upvind -

Turtulent Kinetic Energy
[Firat Drder Tpwind =

Turbrilent Dizsipation Rate
[First Order Tpuind 3

Transient Formulation
[First Order Tnslicit -

[7] Mez-Tterstive Time Advancensnt
|| Prazen Flux Formalation
|71 arped-Face Gradient Correction

[F igh Order Term Belasation
Defudt

Halp

Solution Controls
Tlow Courant Hunber
50
Explicit Relaxation Fectors
Mementum O 75
Prossure 0 75

Tnder—Felaxation Factors

Densi iy
1

Body Forees
1

Tarbulent Kinetic Energy
0.8

Tarbulent Diszipation Rate
0.8

Tarbulent Viscosity
1

[Equations. . | Limits | [Advanced .

Xelp

B 11-19 REE HR

B 11-20 SRERFEH|HR

11110 #aFkMH

E B ) Initialization T, 380 11-21 fr7x i Solution Initialization (#4544 1%
B (.

{E Initialization Methods "'i%4% Standard Initialization, 7 Compute from "%+ all-zones,
Hiih Initialize $ZF BT #1461 .

11111 kigEdr2imi

B SR Monitors 5T, ARl 11-22 Frzx ] Monitors (BE#) THIH, Ak
Residuals-Print, Plot f# #i i @1 11-23 fr7c[f) Residual Monitors (A% Z 1) X i HE .

Solution Imitialization
Initidlization Methods
) Hybrid Initializatien
@ Standerd Initielization

Conpate fron
[s1-zones -

Reference Frame

© Relative to Call Zone

) Absalute
Initial Values
Geugs Pressure (pasesl)

o
¥ Velocity [nfs)

o
T Velocity (m/s)

o
T Velocity (nfs)

1)
Turbulent Yinetic Bnergy (n2/s2)
0 3037439
Tirbulent Dissipation Rate (n2/53)
0. 9324223

Tnitialize Patch ..

Reset DEM Scurces | | Resat Statistics

Halp

B 1121 WiaE& R EER

Monitors

Kesiduals, Statisize and Force Meniters
Residuals - Pring, Plot
Statistic - Off

Create w| Edit... | Delete

Surface Menitors

[reate... || Idit Delete

Tolune Mori ters

[reate... || Edit Delete

Convergence Monitors

B 11-22  BHLER
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Residual Monitors
Options Equatims
[¥) Erint to Console Residual Wonitor Check Conwergence Absolute Criteria -
(V] Flot continm ty [l il 1,001
Hindor -velocity & v 0.001 L
: - yveloci ty ] lEil 0.001
Tterations to Plot r=veloci ty Ll v 0,001
1000 =
Residusl Values Corvergence Criterion
7] Rormalize Tterations

[terations to Store

1000
[¥] Sedle

B Conpute Local Scale

PRAEFERABEE AV, #li OK F&AHLA A

B 1123 RS PAHERE

Run Calculation

Update Dynamic Mesh

11.1.12 {+&EXK#

B 5 B H Run Calculation T, #aHmE |
11-24 fif 7~ Run Caleulation GZE1T11E) Tk
£ Number of Iterations H1%j A 100, H

Calculate &5 T 1615

11113 FREE

€01 #dEEm D Graphics T1, 3 H & 11-25 A Graphics and Animations (&
zhe) @4k, # Graphics M Contours, 2% #NE 11-26 A=A Contours (55

B%) MIEtE-

Graphies and Animations

Graghies
Mesh

Vectors
Pathlines
Particle Tracks

[sat ... |

Anamations

Sweep Surface

Scene Animation

Solution Animation Playback

Zet Up. ..

Optiens, . . ][ Seens, .. ” Views. .. ]
Lights... “Cwlurmw... ”Anmtiti... ]

[z
B 1125 BERMAz)mIHERE

Humber of Iterations
100

Profile Update Interval

Reporting Interval
=11

-

-

Data File Quantities. Reoustic Signals

Acoustic Sources FFT

B 1124 BTTHEER

Contours =
Options Contours of
¥ Filled [Velocity.. v
V] Hode ¥alues -
ﬂ Global Renge [Vdnruty Magnitude Vl
ﬂ huto Range Min Maz
Clip to Renge 8.2
[ Draw Profiles
[ Draw Mesh Surfaces [1/9] [E E] E]
outlet -
Levels Setup symmetryxyplane i
20 S wall 4

wall_pipe-part_2-fluid

Surface Name Pattern

Surface Types [0/31]

axis
clip-surf
exhaust-fan

Display | Compute |

B 11-26 F{ELIEHE

‘r)i% Filled 5% HE, 7E Contours of H1i%F Velocity, 7E Surfaces Wik $F symmetry:xyplane,
Hi5h Display #24l, BntmP 11-27 Frosid i = K
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1127 #EE=E

7 Graphics and Animations (E A5 ) AR F, 7F Graphics T M Particle Tracks,
% K 0[] 11-28 FT/nA Particle Tracks (7723 SHFAHE.

71 Draw Mesh 5EHE, #HA1E 11-29 7R Mesh Display (Mg 875) XHEHE. 7
Edge Type ik Outline #1i%4%4l, Surfaces Hi%+F Symmetry: xyplane.

Particle Tracks Mesh Display (=3
Options Track Style Color by Options Ed;i Type Surfacas [1/a] @ @ E]
7180 Vidnes  [Ling v [Perticle Veriables, . - [] Wodes O
[¥] hute Range [P e v] [ Edges () Feature interior-part_2-fluid -

article Diangier
B s [astrivtes.. | s [ Faces @ Outline | outlet I
X Plot Vactor Stsla Wiz (o M [ E Partitions
Weite to File SeB 9. 193698 -05 T 3
[EESTS vall i
pdate WindMax ) . :
g ey Atributes Shrink Fector  Festure Angle wall_pipe-part_2-fluid A
iltar by || Track Single Particle Strewm 0 il wall_pipe-part_2-fluid-shadow -
Pulse Made .
o Strean I Skip Coarsen Surface Fame Pabtern
() Continuous A =S ~Irm =
@ Single z = = Match
Reporting Beleass fron [njections (1/1] BElE Swfacs Types  [0/31] = @& E
Outline Interior
O | B Adjacency. cip-surf )
() Sunmary 1®) Conzola
(71 Stap by Step exhaust-fan o

Bl 1128  FiFadxtiEHE

Bl 11-29 Mg ER0iEHE

{E Particle Tracks (Hi§4237F) X[FHHEN, 7£ Color by ML #¥ Particle Diameter, £ Release
from Injections F'3%F¥ injection-0, £ Skip H14H A 5, 7 Coarsen F13H A 10, Hiifi Display %41,

TR 11-30 P ks 1423k
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11.2 BRI FRE)

TR — B PR TR B T R, ki
% ANSYS Fluent 17.0 437 b B 55 R 7] 150 ) 3 A S E 47—
AT T R

11.2.1 Z[INE

P 11-31 firzw, 6 ANSYS Fluent 73 b 51 Y
BT sl 10 -

11.2.2 2% Fluent HE MR

€101 7 Windows R4 NIT “HFER” —~ “FiBRR"
— ANSYS 17.0—Fluid Dynamics—Fluent 17.0%5 SRUSIE SR
%, Bz Fluent 17.0, # A Fluent Launcher %1,
"2 102 7 Fluent Launcher 5% E 9 §J Dimension F1%#% 3D, # Display Options B11% 7 Display
Mesh After Reading #1 Workbench Color Scheme, 7 OK $%$H1# A\ Fluent = 5 [H .
% Fluent TRE S, #d T Bt File—Read—Mesh %40, B+ ME 11-32 fin
i Select File ¥1E4E, WEHEH B &4 sectormsh IS4, $£4 OK IZHETSA

SRR
€ SANKE, EFERETESER/EER, 0E 1-33 frir,
B celect Flle =7 foesnl
Lack in: [ F:\IO-FLUEKT 17. Dchl?}sector -: o0 lMBE
oAty Cor Hara Sin  Tape Tara Wodifiad
F| Boome- | sectormsh 902 KB msh File  2004/2--:28:10
R uubin
| userfiles
Mok Fle s«;tor.ni)\ e
Files of tspe [Mesh Files G st  BS00 ) o[ Camedd |

D play Weck dftar Bending

Tilter Skring [ Filte |

B 1132 SAMEIHEE

€006 2 Setting Up Domain Jh&EX 5
Mesh X T #) Reorder Domain 3% 4,
FRME 1134 FIRAXARE,
X PSRRI EFHES, IRz
BRE.

B 11-33 B Ll
B Check 121, RENMERE, HBRIFENER.

>> Reordering domain using Reverse Cuthill-McKee methoed:
zones, cells, faces, done.
Bandwidth reduction = 3286/146 = 22.51
Done.

Bl 11-34 XARFRER
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B s i File— Write— Case 1551, 31 Select File %iE4E, 7 Case File F13&
A sector, # OK 2B o[ REIME.

1123 ENXCKk#EES

 BHEEMPH General T, #HINA 11-35 FT7RA) General (2AEENEE) |
7 Solver /1, Time R iEFE Steady.

25 Setting Up Physics Ii52 X T-HY Operating Conditions %51, @& 11-36 frx
HJ Operating Conditions (B{E:F) IAHE. 43t Gravity S3%4E, 7 Y T A\-9.81,
#)i% Specified Operating Density £ i%4E, Fd7 OK Z5H81A.

L8

General
Nesh Operating Conditions =l
[ seata [ ek Raport Quality] Pressurs Gravity
Vimlo Operating Fressure (pasedl) ¥ Gravity
101325
il Gravitational herelerstion
wdver Feference Pressws Locstion

T Tty Demeletiim oy @ X (afe2) O [2]
@ PressweBused @ dhsolute H 7 Gy XN @
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FSI [E]

Tins Variable-density Parameters
! By [¥] SpeciFsed Operating Densidy
) Transient

Operating Density (kz/m3)

|25 "

C orwity (s
=

Help

B 1135 SRR e HiR

1124 TEXEE

7 ST & Models T, 280 11-37 i) Models (REEET) EiR. @i
HRETE FERWE Viscous %51, EHINE 11-38 A=A Viscous Model (37748
) WEE-

K 11-36  #iF&MiEHE

Viscous Mods! ==
Model ode] Constants
© Inwiseid C2-Epsilon
© Laniar s
) Spalart-Allnaras il eqn)
® leapsilon @ sqn) [Fittead b e
O bromeza 2 eqm) !
(0 Transition kkl-omega 13 2qn) TOR Frandtl Fumber
) Trarsition 55T @ qn) 2
Hodels () Reymolds Stress (7 eqn)
(7 Seale-hdsptive Simulation (SAS)
LEL () Datached Bddy Sinulation (JES)
e
Energy - Off kapsilon Hodal User-Definsd Fanetions
Viscous - Laminar © ;;;“d"“ Tarbulent Viscosity
- o
Radiation - Off © Redlizatle lnom V]
Heat Exchanger - Off Frandtl Fubers
Spedies - Off Faar-Fall Ireatnent T Eornsl Do

Discrete Phase - Off
Sclidification & Melting - Off
Acoustics - Off

Eulerian Wall Film - OFf
Electric Potential - Off

Edit ..
Yelp

B 11-37 BRI E R

) Hon-Eqa:

Options

@ Standard Wall Fonctions
() Sealable
ilibrium ¥ell Funchicns
() Enbenced Hall Trestment

) Menter-Lechner

() Uzer-Defined #all Funetions

|7 Fall Bueyancy Effects
[ Curvature
[ Production Limiter

Wall Functions ot

TIE Prandt]l Manber

[

Correction

Caneel | | Help
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£ Model H1i& " k-epsilon(2 eqn)HLiE %], 7 k-epsilon Model
ik Realizable #%E % H, #id OK 1241«

TRENR T EAR P Wik Energy %4, 34 0E 11-39 fy
7~ Energy (fEEAREY) #1EHE, 4A)¥ Energy Equation
BUERERTE, B OKIZHEHEIA.

FEAERR FEAR T W Species %41, 38 G0E] 11-40 ff
7~HJ Species Model (#H3#5%Y) 7A4E, 7 Model iz

102

(o

8
Energy
Energy

|Z Energy Equation

=

& 11-39

AE B AR AL T AE

11 Species Transport 1% %5H, 7 Mixture Material f13£#F methyl-alcohol-air, F7
OK fZ5iTIA, L ME 1141 FrfEEXAME, 24 OK L HEIA.

B3
Mixtws Properties
Mixtare Nateriel
[methyl-al echol-air = [vaen

Inport CHENEIN Mechenicn. . .

illy Frenixed Conbusti
& LS EHIETEE Farber of Volunetric Spacies 5

() Conposition PIF Trensport
Beactions

[ volumetirie

Information

Options
[ Inlet Diffusien

[#] Diffusion Energy Smrce

[ Full Mult:conponent Diffasion
|| Thermal Diffusisn

spply | | Cencel | | Help

Available material properties or methods have changed.
Please confirm the property values before continuing.

X5

B 11-40 A RAIFHEHRE

11.2.5 g&Mst

B 11-41

{5 BXHEHE

B {E BRE ) Materials T, #8400 11-42 Bl Materials OWPED IR ZEMEHA]
B il Mixture, 38 00 11-43 fisi Create/Edit Materials (Y14 S¥0% € ) SHGHE, 7
Mixture Species 55 Hiid; Edit %40, #fHW1& 11-44 A7) Species (ZH4)) REHE.

Waterialx
Materidls
Misture
methyl-alcohol-zir CreatefEdit Materiaks
niragen Fa: Material Type Ordr Rataricls by
water-vapor netbyl-alechdl-air [nimtare -] @ bua:
~diox 7 Chenical Foreuls
carbon-Feside Chanical Farmla Floonk Mixtors Haterials et Tt
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mothyl-slcohelvapor o —_—
. User-Defined Datzbase .
Fluid
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aluminu m
Densidy (bgfrd) | ineomerazaible-s dal-gas ] Baie
Cp Bpecific Nemt) (k) niniogLon ] Baie
Thernal Conduetivity fa/nk) | constant ] Baie
0.0451
& ofRBdi 0 -
Change/Treate | Delete Close | | Melp
[ren ]
Bl 11-42  MRHER Bl 11-43  #tESHEs

{E Selected Species i FF co2 Fll h2o, Hiil; Remove :F3, #idi OK {Z41HIA .
TEME SR R EHE Y B Change/Create f241 81N, . Close Z41IBH
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B eces =
Miziars methyl-aleckol-air
#railable Naterials Selecied Species
air chich
carban-dicxide (co2) ol
water-vapor (hio) n2
423 | Eemove
d Selecied Sel.
Add || Remave Add | Bemove
) [emen]

B 11-44 5 AHERE

1126 1H0FEM

€01 ¥ H=2HP ) Boundary Conditions T, BEINE 11-45 FiRgh REEER.
FEi RAAF TR TN central_air, FUINE 11-46 FRRIN R4 MR E RFIE.

Boundary Conditions

Mass-Flow Inlet (=5
fiter Zone Name

. central aiy

ane

atomizer-wall | Wimentun | Thernal | Radistion | Species | W | Multiphase | Potential | DS |

ceniral_air

co-flow-air Reference Frame[hhsnluls v]

default-interior

Mass Plow Specification Method(Hass Flow Rate -]
outer-wall

outlet Mass Flow Rate (kgfs) 9 187e5 constant -

periodic-a Supersonie/Tnitiel Gauge Pressure tpaseal)[0
periodic-b

T Direction Speci fication Method[lirection Veotor -]
swiring_air
Coordinate Systemlhﬂesim £ 1 ) v]
K-Component of Flow Direction 0
¥-Component of Flow Direction 0 constant b2
Phase Type 10 I-Component of Flow Direction 1
b | -1 Tarbulence

Profiler,

Edid... .
- Turbulent Tntensity (%) 10
lisoley Wezh .

Feriodic Conditions. ..

[ Highlight Zone

Specification Method|Intensity and Hydraulic Dianeter

BEEL

Hydraulic Disneter (n) 0 0037

Hlp

B 1145 AR SR B 11-46 BRI EERE

£ Mass Flow Rate 5 A 9.167e-5 , fEREH AT HA (0, 0, 1) , 7 Turbulence H1[1
Specification Method 1%+ Intensity and Hydraulic Diameter, 7 Turbulent Intensity YA 10, 7L
Hydraulic Diameter 5 A 0.0037.

A 11-47 firos, Y)#:% Thermal i£TiF, £ Total Temperature Hi%i A 293,

Mass-Flow Inlet @

Zone Name

central_air

Momentun | Thernal | Radiation | Species | DFN | Multiphase | Fotential | DS |

Total Temperature (k) 293 [cnnstmt v]

B 11-47 Thermal T F
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il 11-48 iz, VI ZE Species i Mi+, 7E Species Mass Fractions 1] 02 SCAHE i A
0.23,

Mass-Flow Inlet ==l

Zone Name

central_air

Honentun | Thermal | Radiation | Species | DPH | Multiphase | Potential | 1IS |

|| Specify Species in Meole Fractions

Species Mass Fractions

ch3oh 0 l:onstant ']

o2 0.23 lco:\stant - ]

B 11-48 Species BT+

Bl OK fiH AR th
€103 FENFREEERP I co-flow-air, FHINE 1149 FRRIlFREHEENAE.
r\"elocity[nlet =

‘ Momentum Thermal Radiation | Species | 3] | Multiphase Fotential | ups |

Velocity Specification IIeLhod[Magm'tlld.e, Normal to Boundary v]

Reference Framg[]\bsalute v]

Velocity Magnitude (nfs) 1 [ constant vJ

Supersonic/Initisl Gauge Pressure (pasesl) 0 | sonstant 'J
Turbulence

Specification Mqthndllntenslty and Hydraulic Dismeter

Turbulent Intensity (%) 5

BE)ES

Hydramlic Diameter (m) 0.0728

(60 (e (5]

Bl 11-49 3R EREAE

£ Velocity Magnitude Y A 1, 7£ Turbulence H' ] Specification Method H1i%#% Intensity and
Hydraulic Diameter, {f Turbulent Intensity 35 A 5, {& Hydraulic Diameter 35 A 0.0726.,

)4 % Thermal 21, #F Total Temperature 14 A 293.

P]#: 2 Species i£ i, 7t Species Mass Fractions 1/ 02 SCAHME A 0.23.

iy OK $ZER R H .

Cl04 mhREEERDWE outlet, 3 IE 11-50 FimIin F &5 EHEE.

{£ Backflow Direction Specification Method H'i% 4% From Neighboring Cell, /£ Gauge Pressure
FIH A 0, Backflow Turbulent Intensity #5 A 5, {f Backflow Turbulent Viscosity Ratio £ A 5.

Y]#: % Thermal 1£WiF, 7E Total Temperature 714 A 293,

Pl 2 7E Species ETi &, 7£ Species Mass Fractions H ] 02 W AHKEHdi A 0.23,

Hady OK 424 B AR H
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Pressure Outlet @

Zone Hame
outlet

| Momentun | Thernal | Radiation | Species | DF | Multiphase | Fotential | UDS |

Backflow Reference Frame[}‘\bslﬂ‘llé -]
Gauge Pressure (pascal) O [constant v]
Backflow Direction Specification Melhud[rl‘om Neighboring Cell ']
| |Radisl Equilibrium Pressure Distribution
| "] Awerage Pressure Specification
| |Target Mazz Flow Rate
Turbulence
Specification Method|Intensity and Viscosiiy Ratio ']
Backflow Turbulent Intensity (%) 5 [F]
Backflow Turbulent Viscozity Ratio 5 IF]

B 11-50 iAok v B xHERE
€05 Eih &M ERT WG swirling air, A 11-51 il REDEE NIEE.

Velocity Inlet
Zone Name
swirling_air
| Womentun | Thermel | Eadiation | Species [ DFM | Multiphase | Potential | UIS |
Velocity Specification MeLhod[Mug\ltude and Direciion M|
Reference Frng[ﬂbsal\ﬂe -
Velocity Magnitude (n/s) 19 constant -
Supersonic/Initial Gauge Preszure (pascal) O constant x|
Coordinate Systen|Cylindrical (Redial, Tangentiel, Axiel) -
Kadial-Conpenent of Flow Direction 0 [constant -
Tangentisl-Componient of Flow Direction 07071 constant %)
Axial-Component of Flow Direction 0.7071 constant A
Turbul ence
Specification Method|Intensity and Hydraulic Dismeter -
Turbulent Intensity (%) S &
Hydraulic Diancter (n) 00043 [r]

(&) (gt (5]

Bl 1151 Sk AE B E A AE

1t Velocity Specification Method % +% Magnitude and Direction, 7E Velocity Magnitude
FiE N 19, £ Coordinate System 1% $ Cylindrical (Radial, Tangential, Axial), 7t
Radial-Component of Flow Direction % A\ 0, 7t Tangential-Component of Flow Direction 4
A 0.7071, 7£ Axial-Component of Flow Direction H%i A 0.7071.

f£ Turbulence /] Specification Method F'i%# Intensity and Hydraulic Diameter, 7£
Turbulent Intensity 135 A 5, £ Hydraulic Diameter 13E A 0.0043.

PI#: 2 Thermal 1Mk, 7& Total Temperature H1%i A 293,

] % Species i T, 7E Species Mass Fractions J1] 02 W AHEHHIA 0.23.

By OK 1251 AR Hi .

€106 eI A& EARP N outer-wall, 3 INE 11-52 FnAA R & B WIEE.

£ Shear Condition ik Specified Shear %% 4], 7 OK 241 AHIAE H .
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D wall

Zone Nane
amterall
Adjscent Cell Tone
£luid

Momoatun | Thernsl | Kadisticn | Species [ 220 [ Wultiphaze | WS | Wall File | Eotential

Wall Motion
@ Statiovary Fall Felative to
0 Wewing ¥all

Adjacent Cell Tune

Shear Condition Shear Stress
() Ha Slip

- N I-Compoment (paseel) 0 canstant -
@ Specified Shear

Speculerity Coefficient  T-Compomenti (paseal]) U [ﬁ
() Marsngoni Stracc [M—_

i-Conpement fpascal] 0

#2l1 Rougimess
Reughaszz Height (o) 0 constant, -
Eoughnazs Comstant 0.5 consiant -

B 11-52 A R& MR EREE

1127 kg

ET01 EFHEEHT Methods T, ZH WA 11-53 Fr~f Solution Methods (KB HE)
AR

{t Scheme W& Coupled, £ Momentum Hi%F Second Order Upwind, “2Ji% Pseudo
Transient & iEHE .

£ HFEMH Controls 7241, 384 A 11-54 AT7RAY Solution Controls (3K BT 1=
&) miR. RERARE.

Selution Methods
Pressuwre-Velucity Coupling
Schane
[cougLea -]

Spatial Diseretizetion
Gralient =

[Loast Squeres Call Bezed -
Prezsure

[Stenara 7] |z
Monentun

[Second Order Upwind -

Turbulent Kinetie Energy
[First Drder Upwiad -]

Turbulent Dissipation Bete
[First Order Upwiad -

Transizad Formalation

Wan-Tteratiwe Time Advancanant
Frozen Fle Formulatsom

[7] Psende Transient

[ farped-Fame Gredient Correstien

|7 High Order Term Relezation

[F] Sat. 411 Spacies Discrati

TDefanlt

Kelp

izations Togeiher

B 11-53 kRETEREER

1128 #Ia%5H

HdH s B P ) Initialization 7, # R n 4 11-55 fir/H) Solution Initialization (#J454k %

B (.

Selution Contrels
Pseudo Transient Bxplicit Relaxation Factors

Dens1ty
1

Body Forces

1

Turbulent Einetic Energy
0.75

Turbulent Dissipation Rate
0.75

Turbulent ¥iscosity
1

m

[Iq_mtions. .. ] lLinits. .. ] lldmced. .

] Set 41l Species URFs Together

B 11-54  SRfg R R
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ft Initialization Methods ' % # Hybrid
Initialization #.i%4% 4, #.F Initialize & 51T HIUR1L. .
1129 kpgdrEiai
B4 B ) Monitors 5, # a0 11-56 fr
7] Monitors (W) MM, Xt Residuals-Print, Plot

i tH A0 B 11-57 Ji7R [0 Residual Monitors (5% 728 #1)
MIRAE.

[[craste = | [Zaie. |[Di2sta

Sarface Nenttors

Solution Imitialization

Initialization Methods
@ Hybrid Initialization
) Standard Initialization

[More Settings... || Initialize

Patch,

Reset DEM Sources | | Reset Statistics

B 1155 I iR

Residual Monitars

Iterationz to Store
1000

[¥] Seale
[7] compute Local Seale

H Renormalize Cancel E

Create Edit Delet Options Equations
) V] Print to Console Residual Monitor Check Convergence Absolute Criteria -
¥olume Nomitors
[] PLot contimui ty 0.001 :
Windew x-valoci ty 0.001 4
1 - .
Aess, yveloeity 0.001
Tterstions to Flot mvelecity 0.001
Create. . Bdit. Delete 1000
Eoeamoe Diies Residual Vilues Convergence Criterion
[7] Hornalize Tterations shsolute -

B 11-56  WVLIER
REFRNBEEA, B OK 42408

11.2.10 tEK#®

f1HE B9 ) Run Calculation I, 28 11 ] 11-58
fit7< i Run Calculation GZ473H5H) iR .

£ Time Step Method H1iH User Specified H#.i%t1%
1, 1t Pseudo Time Step H4i A 1, £ Number of Iterations

T 150, Hi7 Caleulate ZH A U115 .

11211 FEREME

I

@001 2 Settinig Up Domain TH4¢ X & Surface [X
THY Create Iso-Surface %48, 38 1 20[F 11-59
FT7RR] Iso-Surface (SEE) HIEAE.

B 11-57 Bz BAsHERE

Run Caleulation

Check Case

Fzeudo Transient Options
Fluid Time Scale
Time Step Method  Pgeudo Time Step (s)
@) Uszer Specified
() Autonatic

pdate Dynamic Mesh

Humber of Iterations Reporting Interval

150 1

Frofile Update Interval
1 =

Data File Quantities, Acoustic Signals,,

B 11-58 BT ER
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ft Surface of Contant 1i%4% Mesh Al Angular Coordinate, 7 Iso-Values 15 A 15, 7£ New
Surface Name H'%ii A angle=15, #.il; Create 1%l

B Iso-Surface @
Surface of Constant Toen Goean [o/9] EJ E| |=/
Mesh. .. v

- atomizer-wall |~

Angular Coordinate '] central_air ‘E
Hin Wax co-flow-air

o default-interior
Iso-Values outer-wall -
15
- From Zones [0/1] E] E|
Al > .
fluid

Hew Surface Name

angular=15]

[Create | [Conpute | [Manage . | [Close |

B 11-59  SFEHEMERE
# HEER D Graphics T, 3£ H40[E 11-60 A7) Graphics and Animations ([Ef
F5@) ®EARk, 7% Graphics Wi Contours, £ INE 11-61 Ai/xH Contours (55
E%) XWaiE-

Graphics and Animatioens
Contours xX
Graphics .
Options Contows of
Mesh Filled [Velocity. .. v
] Hode Values _
Vectors [¥] GLobal Eenge [Velonlty Magni tude v]
Pathlines [V] huto Range Min nfs) Max (ms)
Particle Tracks Clip to Range i 0. 86697
|:| Draw Profiles
[V] Draw Mesh Surfaces [1/10] E] B E]
angular=15
fdmations Levels  Setup atomizer-wall
2 [ B central_air
Scene Animation

co-flow-air i

Surface Hame Fattern

Surface Types [0/31]

clip-surf i

Solution Animation Playback

[Options ][ Seene . [ Views . |

exhaust-fan
| Lights... “Culuvrmap. - "i\rmutata. - ] r

[ Display l ’ Compute l [[llose

[ Help

B 11-60 B AZhEHERE B 11-61 ZF{ELAEHE

7] 3% Filled Al Draw Mesh ZEHE, #H WP 11-62 i) Mesh Display (P 7) i
HE, PRIFBLAIRE, il Close fdll K]

I AR, /£ Contours of 1iEFf Velocity, £ Surfaces ik #F angle=15, Hif;
Display 1%, Wi 11-63 s ik = .
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Fluent 17.0 it E M TR E

el

[2/10]

Mesh Display
Options ]_Iﬂge Type Surfaces
["] Nodes @ All
V] Edges O Feature default-interior
[V] Faces ) Dutline outer-wall
[[] Partitions outlet
Owerset . e
periodic-a
Shrink Factor re Ang periodic-b
0 20

swirling_air -

6EE

Surface Name Pattern

Hew Surface ~

Surface Types [0/31] = & &
Outli Interi
Adjacency. .. clip-surf

exhaust-fan

[Display l [Culors.‘ , ]

lCluse J Help

& 11-62

9.0%e+01
B83e+01
818401
7726401
7278401
6.82e+01
B.36e+01
591e+01
5458401
6.00e-+01
454e+01
4 0%e+01
383401
3182401
2.73e+01
227e+01
182e+01
1.36e+01

PO % S X E

9.0%e+00
4548400
0.00e+00

zei®)

F11-63 EE=E

# Graphics and Animations (EH]

HiE) ERTBE Views 1550, 8 HE 11-64

Fr~id Views (FE) XA, P Define %5, £HINE 11-65 Frniy Graphics
Periodicity XiEHE, 7 Periodic Type H13%#% Rotational 225%3%4H, 4 Angle %A 30,
# Axis Direction F13E A (0,0,1), 7 Number of Repeats & A 12, 2 Set %512

TEF, WE 11-66 Fix.

Views (s
Vievs hetione Wirror Flanes  [0/0] = & [E
back Al Defanlt

bottom uip Sedle

frant | [ Ereviow

isametric i [l

lef

Dalats

right (anlatsi) [ Define Fleve.

top ~ || mBoads Feriodic Repests

S [ Prita. ..

viwr

=)

Graphics Periodicity (=

Asseeizted Swrfaces [1/11]

Cell Tomes

ic ____________J....s. B

atomizer-wal |-,

central_air
co-flow-air
defaul-interior -
Periodic Type dotis Divection duis Qrigin
7 Translationsl Lm0 Imo
@ Botationsl
¥ o) O T h)o
Ay d
gle (deg) z W T

an

Hunber of Fepeats L2 (5

= e

B 11-64 PIEXHEHE

B 11-65 Graphics Periodicity ¥ 1&4E
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9.09e+01
.
818e+01

7.72e+01
727401
6B2e+01
5.36e+01
[
545e+01
5.00e+01
4 5d4e+01
B
| 385e+01
318e+01
273e+1
2.27e+01

1.82e+01
1.36e+01
9.08e+00
2
4/
Sde+00 e
0.00e+00 %

M 11-66 #HE=H

@04 7 Graphics and Animations (5@ ) E4RH, £ Graphics T 7 Pathlines, 5%
H N 11-67 FT7nK) Pathlines (#4%%) SHEAE.

Pathlines B
Options Style Coler by
L1041 Flow [lim V“Puticlg Variables ']
| Reverse "
é Auto Range Step Size (u) Tolerance e i
[7] Drax Mesh 001 T 0 0
[ hecuracy Control - .
[V] Relative Pathlines Steps Fath Skip Release from Surfaces [1/11] @ (B B
71 %1 Plot 500 &S : .
: ° fluid o
firite to File Path Coarsen
outer-wall
Type ! outlet
CFD-Post On Zone periodic-a =
. periodic-b 1
Fte s ol E
Continuous 7 .
@ Single || Highlight Surfaces

. New Surface v
[Display l ’Pulse l [Cumpute ] hoces. .. Curves. .. Help

Bl 11-67 A IHERE

/r) 1% Draw Mesh & % 4E, 7£ Path Skip 1% A\ 5, 7£ Release from Surfaces H1j% #f swirling_air,
.4 Display 4%, ot 11-68 Frsfihi-f-42 15 .

4.80e+01
- astentt
4416401

4170401
3920401
3.68e+01
343e+01
3190401
2948401
2708401
246e+01

L -

| 1 86e+01
171e+01
1.47e+01
1236401

9 80e+00

7 35e+00

4 90e+00 4‘
2450400 ity
0.00e+00 ‘

Bl 11-68  Rif42il




276 Fluent 17.0 JiiA&F EMAN T2 E

11.2.12 TN EEiEER

EX0) #HEamith®d Models T, %% Models (EFE%) @R, BIEERETAR

MW7 Discrete Phase %40, 38 4 20 & 11-69 =AY Discrete Phase Model (B &HZER! )
XIEAE.

/r) 1% Interaction with Continuous Phase 1 Unsteady Particle Tracking & &4, /£ Particle Time
Step Size i A 0.0001.

E NP 11-70 A i Physical Models 37 1) % Breakup & i HE .

Discrete Phase Modsl

Inkernction

[#] Interaction vith Continuvos Ehase
[7] Updute DFM Spmrces Every Flov Tieration
Forber of Comtizmons Fhare [taratiens par DEM Iiaration 10

Centour Flote Ecr IFR Variblac

[ Peun ¥aluee

Pariicle Treaimend

 Mnstesdy Particls Trackiog
Track eith Fluid Flox Ties St Tl Update DV Snurcas Every Floe Tteratinn

Busber of Continuous Ebase Tieraiions per P THerati o L0

Contawr Plots for DEY Variables

Tajact Particlas at

Nen Values

Particle Tane Siep Sice (30 00001

Farticle Tine Siep Jize (s} 0000
Hunber of Tine Steps |

Clear Barticles

Tnbar of Tina Steps |

Clear Particles |
Teackiog | Bhysical Nodsla | WOF | Fwerics | Farellel Tracang | Mysied Medils | WF | Fweries | Parallal
Trackizg Peraneters Troahug Hodil
Pur. Fombar of Stupc [ Considar Child Particlas in th Sas Tracking Jtep
500 B
] Speci fy Length Scale
Stop Langth Factur
5
Erazzwrs Dapandsat Boiling
Teaperaturs Depcodent Ladent Heat
na-fay Twrbuleace Cowling
Stachastiz Collizion
G [ Znj sctiome. W Callisions | [ Eansal | [ Hlp

() [imimuny [ caticions

Cancal | | Hadp

B 1169 BIEUEERXHEHE 11-70 B EUHIE D EHE

P % Tracking i£7i+, 7£ Max. Number of Steps H135 A 500, 7 Step Length Factor H11#
A 5, 1f Drag Law #'i%4% dynamic-drag, 7 OK #%4#iiA .

E4 Setting Up Physics I7a2 X F Model Specific X T Discrete Phase #2515 #7
Injections 3%, 3% H30E 11-71 F7~A) Injections (WE5T) XHAME. F o Create %3,
o8 N [E] 11-72 Fir7~HY Set Injection Properties (FME1%E ) WIHIE.

Set Injection Properties.

Injection Hene Injection Type Hunber of Stresms
= | ea

injection-l

air-blast-atomirer

Barticle Type Lavs

Messless () Inert @ Droplet | Combasting () Malticonpenent ] Castem

Injections

Injections [0/0) (=] (8] (5] | Create Meterial Dieneter Distribution O di zing Species Diserete Phase Tonsin
Copy [methg1-al echal-1iguid =) [Lineer -

- || noma
Ivsporating Species

DewoLatilizing Species
[chaob )

Delete

Froduct Species
-

-
List

| zoin mropervies | enpsical Wodsls | Twblext Dispersien

Farcel
Bead

e Injector Irmer Dismeter (n) o sg
rite

fet Conbustion | Conpoments | UDF | fltiple Sesctions

o
Injector Outer Jismeter (n] gy
e

) B
Azinuthal Start Anzle (deg 0

Sprey Half Angle (deg)

Relativa Velority (/=)

Injection Fame Fattern

Az inuthal Stop dngle [dezl

Matech 30

Sheet Comstant

; -

File . | [Caneal

B 1171 RS REHE B 1172 R E AN
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{£ Injection Type "% FF air-blast-atomizer, & Number of Streams "4 A 60, 7t Particle Type
1% Droplet #i% %4, 7F Material H'1£4% methyl-alcohol-liquid, 7 Z-Position "4 A 0.0015,
£ Temperature 1% A\ 263, 7t Flow Rate J14ii A 8.5¢-5, 7t Injector Inner Diameter H1%5 A\ 0.0035,
£ Injector Outer Diameter "4 A 0.0045, 7t Spray Half Angle 4 A-45, 7t Relative Velocity
g\ 82.6.

€03 7E{nfE 11-73 F77<H9 Turbulent Dispersion 3% ¥l - #143% Discrete Random Walk Model
#0 Random Eddy Lifetime S7%4E, 23 OK 28 #H1A.

Set Injection Properties
Injectiom Nane Injection Type Number of Streans

injection-0 lair’blast’atuni er v B0

Particle Type Laxs

Nassloss () Inert @ Droplet  Cembusting () Multicomponent [ | Custom

Material Tiameter Distribution Oxidiring Species Diserete Phaze Donain
[methyl-aleohal-Li quid v [Linewr - - | [nae v
Iveporatizg Species Tevolatilizing Species Froduct Spacies

|c}30}| ']

Eoint Propertiss | Physical Models | Tarbulent Dispersion | Parcel | Wet Corbustion | Componcate | WDF | Bultisle Beastions |

Stochaztic Tracking Cleud Tracking

[7] Diserete Bandon ¥alk Model Cloud Medel

(V] Randem Idéy Lifetime Min. Clemd Dizmeter (m)
Hamber of Tries u

L Max. Clowd Diameter (m)
Time Seale Constant 100000

015

B 11-73  WilE i EXEHE

11213 (EXEhRE

{EM B HTH Wt methyl-alcohol-liquid, & H 41 11-74 Firzs ) Create/Edit Materials (4]
PESEE) MHEHE, £ Viscosity % A 0.0056, 7 Staturation Vapor Pressure 5% #.if; Edit,
s 11-75 i) Piecewise-Linear Profile X 15 HE, Hidh OK %4 ifIA .

Create/Edit Materiale
Fane Material Type Deder Naterials by
nethyl-alechel-ligaid droplet-particle -] @ Fana

) - - () Chenical Fermula
Chenicel Formuls Fluent Troplet Particle Waterisls

KoL e thyl-aleohel Liguid (ddohd?) - [ Phusnt Databace
crare

[Tser-Tefined Datcbase .

.....

Fropert
Densiiy (g/m3)|constent ST
TES ‘E‘
Cp (Specific Heat) [ifkek|constant v| Idit... |
2534
Viscost ty [kgfmms) comstant v| it
00056
Letent Heat (jflz) | constant | Tait..
1100z01 il

B 11-74 DS H e AHEHE
TEP % S0 e M IEHE Bty Change/Create fZ 1IN, Hidi Close fZ41IRH
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Piecewise-Linear Profile ==
Dafine In Terms of Foints
Saturation Vaper Fressure Temper ature '] 15

Data Poinds
Point 1 |5 Temperatuwre (k) 257 Value (paseal) 1379

B 11-75 Piecewise-Linear Profile 3% HE

11.2.14 {+8K#

Wi 11-76 Firs, 7E Number of Iterations H%i A 1000, it Calculate %4 FFiH1HH .

11.2.15 FREE

{£ Graphics and Animations ([&JEFZm) [+, # Graphics FXLil; Particle Tracks, ##
B 11-77 frx i Particle Tracks CRiF275F) SFHE.

Bun Caleulation Particle Tracks ==
UIpdate Dyramic Mesh e Track Strle Celor by
Fseudo Transient Optisns [¥] Bode Values [peint - [Particle Varisbles -
Fluid Tine Seals [V] huto Range : . - -
Tine Step Method  Fsendo Time Step (s) [V T o Mesh @ [Pnrtide Baaidencagling ']
® User Specified ([ [ et Min (s) Max ()

Write to Fils || oot Style

() hutomatic 1etil —1e+20
[l Fidter
Tpdate Min/Max
Filter by Attributes. . =
By B v [] Track Single Particls Stramn
Yumber of Tterations Reporting Tntervil f‘\ﬂl-:" Node Strew ID  Skip Coarsen
m - )
1000 =1 2 © Conti mous 1 o [
Frofile lpd In al ) B
ofile Update Interw
1 - R Release fron Injections [1/1] [3] E =
Report Type Report to inecti
Data File Quantities heonstic Signals ® 0fF File
) Sunmary @ Comsole

fconstic Sources FFT. . v )
() Current Positions

Help

e T T

B 11-76 HHESHEERR B 11-77 R T REFTEHE

fik Draw Mesh ZikHE, #H1E 11-78 F7~ ) Mesh Display (Mg ibon) WGk, 7F
Surfaces H1i%#F swirling_air.

Mesh Display 5
Options Edge Type
. Surfaces [2/11]
[T] Nodes @ AL EEE
|¥| Edges () Featura fluid -
¥ Faces () Outline outer-wall
|:| Fartitions outlet
Overset .
periodic-a

Shrink Factor  Featwe fngle periadic-b

0 2

Surface Neme Pattern

[outtine | [ Znterior | e
Adjacency. . . clip-surf

exhaust-fan

< [

[le Sur face VJ

)
m
|

Surface Types [0/31]

=) »

[ 11-78 W% Bon A HE
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ft Particle Tracks (i J-423) XEHEF, 7 Track Style %+ Point, £ Color by i #F
Particle Variables, & Release from Injections H1i%#% injection-0, Hifi Display %4, &/
11-79 Fros kL4238

3.80e-03
.
342e-03

32303
3.04e-03
285e-03
2.66e-03
247203
2.28e-03
20%e-03

[ -
171203

152e-03
13303
1.14e-03
850204

760004 :

570804

380604 i

190804 e
0.00e+00 ?

B 11-79 Ry ieil
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* FIAERAER 49X T

EE L)Y YR or e
121 SRERDHT
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12.1.2 =5 Fluent HEAIE

€101 7 Windows R4 T “FFH8” — “FTE#EF” —ANSYS 17.0—Fluid Dynamics—
Fluent 17.0 754, /250 Fluent 17.0, 3 A Fluent Launcher .

7 Fluent Launcher 57 [ f'HJ Dimension F1i% £ 3D, 7 Display Options F13E 77 Display
Mesh Afier Reading #1 Workbench Color Scheme, & 7 OK $%3H# A Fluent & 7 H .
7 Fluent EFEF, EiHEFERM File—Read—Mesh 1258, B 12-2 Fix
fY Select File X154, ILFH E# A chip.msh FIFAESCE, i OK ZHETFIA

=104 B A
Select file (o]
Lock in: | T:00-FLUZHT 17, Ohchi2tchip 0O LUEDE
Ty o Tans Size  Trpe Tats Wodificd
Tocune | | chigmsh 26 MB msh File  2005/6:12:26

&, Liubin

| userfiles
fesh Tile chip.nsh
Files of type: [Mesh Piles (# mshd & NSHE | =] [ Caneel
Filier String Filte
[¥ Display Mesh After Resding

B 12-2 S AMEEIHEHE

P&, EEEERKIEE R EIER, W@ 12-3 fix.

12-3 SR JUaHER

B Check 124, REMRAE, BHRIFEALR.

€106 =5 Scale %40, E A 12-4 FrnH) Scale Mesh ([MA%4577) *1i&4E. 7 Scaling
HytH Convert Units #151%545H, 7 Mesh Was Created In F1£5 In, &7 Scale %41
THMEZEH, 7 View Length Unit In T3% 4 in.

View Length Unit In

Scale Mesh
Domain Extents Secaling
¥min Gn) O Amax (in) 6.5 @ Convert Units
Ymin (in) 0 Toax Gn) L1 ") Specify Scaling Factors
Imin (in) ~1e-05 Imax (in) 0.5 Mesh ¥as Created In

Scaling Factors
(| 0. 0254
Y|0.0254

7|0.0254

Bl 12-4 PR GETON EAE
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UNE 14-20 Afr7<f] Reaction Mechanisms (= V) 1%) HiE1E.

Reaction Mechanisms
Yumber of Nechanisns 1 * Mechenism ID 1 <| Mame machanisn-1

Leaction Type
@ Yolumetrie

Resctions [0/1] m E] E]

reaction-1

B 14-20  Jizh f2#niEHE
HViH 1% reaction-1, #iy OK #240FfIA -
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€108 7 Create/Edit Materials (#4505 ) FEED, % Material Type 131 Mixture,
# TFluent Mixture Materials 1 3% ¥ mixture-coal , # Density 1 3£ #
volume-weighted-mixing-law, 7 Cp H3£#% mixing-law, #£ Thermal Conductivity &7
B 15, 7 Mass Di_usivity T A\ le-12, #f Change/Create 550

€XX09 7rtnE 14-21 Hirf Create/Edit Materials (71 5402 T ) % iE4E S, 75 Material Type
thi%# Mixture, 7£ Fluent Mixture Materials 913%# mixture-template, 7= Name %

\ mixture-gas, 7 Mixture Species = 87 Edit $%4H, 384 0[E 14-22 fir7=AJ Species
(B5) FIHIES

Create/Edit Materials

Banz Material Typ Order Naterials by
miztare gas [nixturs B
. () Chenicel Formla
Chendcal Fornula Fluent Mixtwre Materiels
[misturerges ¥ [ FLoat Detabaca.
Mixture
none
Toperiies
Mistars Spaciasnan v [Edie... | =
Reacti on finitezate/sdddissigaticn, Eist
e chani an| 5 B
Density (rg/nd)[incongy essibl evidenl -gas =

Change/Create | [ Delete Help

B 14-21 ¥tk S 35E A AE

Species
Wisxture mixture-gas

Available Materials Selected Species

n2
tar

co E
co? an

coal-hv-volatiles (hv_vol)
air

B 1422 A HHERE
£ Available Materials 711 #¥ tar, carbon-monoxide (co), Hith Add 4%4f. iy OK &4 .
€110 7 Create/Edit Materials (#)11556%F) WIFED, 7L Material Type %% Mixture,

£ Fluent Mixture Materials H3%#F mixture-gas, 7t Reaction 5 2 o Edit 324, &4
QN[ 14-23 fT7RAY Reactions (& fz) XiA4E.

£ Number of Reactants "4 A 2, 7£ Number of Products H4i A\ 1, 7 Species Hi%+F co
A 02, f£ Products FEFF co2, HAFHWHK 14-1 s, 1& Pre-Exponential Factor %A
2.239e+12, 7 Activation Energy i A\ 1.7e+08. Hiif OK {1 .
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EReactions 5|
Mixtore mizture-gas Total Humber of Reactions 1
Eeaction Hane In Reaction Type
reaction-l 1 [= @ Volunetric () Wall Surface ! Particle Surfsce | Ilectrochemical
Funber of Reactants Z Hunber of Produets 1
Stoich, Rate Stoich, Rate
Species Cosfficient  Expszent Species Coefficient  Expenent
Arrhenius Rate Mixing Rate
Fre-Exporential Factor 2.23%eH12 A B 0.5
Activation Energy (ifkancl] 172408
Tempersture Exponent O
Include Facvard Reaction pacify
7] Third-Bedy Efficizncies —)
Fressurs-Depandent Reseiion [Spacify
CoverageDependent Resction [gpasify.

B 14-23  BIAHEHE
R 141 WABIE

Species Stoich. Coe_cient Rate Exponent
co 2 1

02 1 0.25

co2 2 0

@€ 111 7 Create/Edit Materials (#)/$5305% ) EED, 7 Material Type B13£#% Mixture,
7t Fluent Mixture Materials F7374% mixture-gas, 7F Thermal Conductivity i A 0.06,
£ Viscosity A\ 6e-05, 7 Mass Diffusivity F A 1e-07, % 7 Change/Create %41
# Create/Edit Materials (#)1¥Z250%F) MEED, 7% Mixture Materials 85
mixture-gas, 7E Mixture Species 5% £ 07 Edit %51, 34 Species ({H4r) MhiiE, &
Selected Species F | hv vol.,

{5 B 507 Multiphase TiF) Phases 31, 584 W& 14-24 AT7~H) Phases (151X
E) EfR. Wi phase-1, F¥HIAE 14-25 Fi7=H) Primary Phase (TI1) X144E, &
Phase Material 5 2 mixture-gas, 7 OK 25181

ax

o (]

E Phases

5

phase-1 - Primary Phase
phase-2 - Secandary Phase

Y Primary Phase @
Hame
phase=1

Edit Int +: mz Fhase Material[mixture-gas '] Bdit, ..

(E=) o)

A 14-24 BT B 14-25 FIRAHEHE
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XWili phase-2 %41, #1141 B 14-26 Jir7< 1] Secondary Phase( /01 % i HE , £ Phase Material
& mixture-coal, ik Granular EiEHE, 7E Diameter H%i A 0.0005, 7£ Granular Viscosity
1% $¢ syamlal-obrien, fE Granular Bulk Viscosity F1i% % lun-et-al, {E Frictional Viscosity 1%
% schaeer, /£ Solids Pressure 1% % syamlal-obrien, /£ Radial Distribution 1% #f syamlal-obrien,

Bl OK fZH A

Secondary Phase
Hane

phase—2

Phase Materi ol [mixture-cocl v |[Bait.. .

Granular

[7] Packed 3ad

Gramlar Terperature Wodsl
@) These Property
) Partial Differential Fquation

roperties
Diancter [nm) comstant v |[Edit
00005 ‘ ‘
Gramlar Viscosity (kgfas)| spanlal-obraen v |[Eait R
Gramuler Bulk Viceosity (gfm=z1| lun-st-al v || Bdit
Frictional Viscosity [kgfns)| schaeffer v |[Eait .
0K | [Cancel | [ Help

Bl 14-26  RIBXEHE

1418 SN UDF 3%

€101 ¥ User Defined Thag X # Functions T Compiled 1540, RFNE 14-27 Bl
Compiled UDFs (4348 UDF) X1A1E.

7£ Source Files T #.ii Add {24, 5.1 f1Pd 14-28 Hiznk Select File (M) FHGHE,
1%+ mass xfer rate.c A, #ili OK, €/ UDF AR F A

Select ile (B8
Lask in | T AD-FLUERT L7.0%chi4 laul er QS OE E
& G | [ Siee  Ipe  DateNodified
oo || libudf o TlmdwrENTE
-2 | massfer ratec | 11 KB c Fle  2ntifen 508
& compiled UDFs == R, Liubin
il
Soures Files [&] (2] (3] Hoeder Files EEE ol
Seurce File  masszferrate ¢ ]
Files of type: [Source Files e} =] | Cancl
Filter String Tilta
Delete | (e w11 &) (=] [Fonome |
Litrary Feme Llibudf Bnild F/D0-FLUENT 17.0/ch14feuler/mass xfer_rate.c
\ \
1427 %i#8 UDF HEHE 6 14-28  FASUHIHEHE

IR 1% UDF WHEHE, oy Bulid 28T a8, AE30H 0 BE OB HE b 8 o OK %4
Higi Load 1241,  INERMINI% % 52 1) UDF pR 4%

¥ & User Defined I1&EX F A Function Hooks %4, BEIWE 14-29 Frirf)
User-Defined Function Hooks 317G #E .



F 147 RN 345

WL Bdit 241, #H 14-30 JiR ) Adjust Function Xf#5HE, 7E Available Adjust Functions
HIEFE gasi cation:libudf, iy Add %4, SA)5#dr OK {ZH A .

‘ E User-Defined Function Hocks @
Initialization pon. Fdit
Adjust oo
Execute at End 00 Rdit.
Read Cese 7o, Fdit
Read DTS Case o0, i 2 Adjust Functions ==

frite Case g e Available Adjust Functionsz [0/0] [l] [i] [=]Selactad Adjust Functionz [0/1] [1] [i] [=]

Write HDFS Caze ;.. FTTT gasification:libudf

Read Data g, it

Read HDPS Data .. Edit. .

frite Tata o Bdit
Write HOFS Data _ .

Execute at Buit o0 Bdit. ..

nene

Vilune Reaction Rata |, Renove
@ m Cancel | [E]
& 14-29 User-Defined Function Hooks % iEHE & 14-30 Adjust Function X {EHE

€103 #4895 E EAR T $ 4 interaction %5H, 381 WA 14-31 Fr=fY Phases Interaction (4
HEMER) TAE.

B Phase Interaction

| Wirtaal Maze | Trag | Lige | Va0 Libeication | Tarbalont Dispersion | Twbalenss Interastion | Cellisions | 2

Drag Cosfficient
7] e sz Mudi £ieation
phase? shase-l e v rae

| x| [Comeel | | Help

Bl 14-31  FIHEARFRHEE

{t Drag Coefficient H1i%#¢ syamlal-obrien. 7 Collisions 1<, 7£ Restitution Coefficient
A 0.8,

ft Heat i£ W<, {t Heat Transfer Coefficient 1% gunn.

£ Reactions 3£ Ji <1, 7& Total Number of Heterogeneous Reactions 1% A 2, 7£ Number of
Reactants FHIA 2, FAEIE WK 14-2 Fror.

®14-2 HAYIE
Phase Species Stoich. Coefficient
Reactants phase-2 c<s> 1
phase-1 02 0.5
Products phase-1 co 1

£ Reaction Rate Function H1i%4% char combustion::libudf,

€104 71D i\ 2, 7E Number of Products A 4, B AFIRNE 14-3 iR
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£14-3 WMAHE

Phase Species Stoich. Coefficient
Reactants phase-2 volatile 1
Products phase-1 tar 0.24

phase-1 co 0.24

phase-1 co2 0.24

phase-1 h2o 0.231

£ Reaction Rate Function 13%4% devolatilization::libudf, .7 OK &I E H .
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€101 % &5 54994 Boundary Conditions 71, BE1IIE 14-32 il &t AR,
FiNREMEMRT, 7 Phase Mi%FF phase-1, W inlet gas, 7 1WA 14-33 fr=
3D REAR B A,

Boundary Conditisns
it
Eone
default-interior
inlet_coal
[inket, gas Y velocity Inlet =
u Zone Name Phase
vall-rig inlet_gas phase-1
Meomentun Thermal | Radiation I Species I DFM | Multiphase Fotential I DS |
Veloeity Specification IethodlM-gutndul Hormal to Foundary vl
Reference Frameln\'bsolute vl
¥elocity Magnitude (mfs) 3 constant vl
Turbulence
fhase ;e e Specification Method|Intensity and Hydralic Disnster -]
phoset = |[velositymirles x]a
Eiit ] [EUH [Prnf\les ] Turbulent Intensity (%) 1 [
Facemetors Hytradlic Dianster (b)[0.05 B
Display Aesh ..
Feviodic Conditions.
ICuncel l IHelp l
Kelp

B 1432 HREMER M 14-33 AR EREE

{£ Velocity Magnitude F138 A 3, 7£ Turbulence '] Specification Method H1% #% Intensity and
Hydraulic Diameter, 7L Turbulent Intensity 35 A\ 1, 7E Hydraulic Diameter H13H A 0.05.

e 14-34 775K Thermal i W1, 7E Temperature H13E A 1200,

fEaE 14-35 fron i) Species IR, ££ 02 HEHA 0.75, Hily OK 424 .

Velocity Inlet == Velaciy Tnlat ==
Zone Jane Thaze Zons Hame Phaze
inlet_gas hase-l ol ghaze-]
[Monentan | Thermal [TBadiation | Species | UPH | Wuliiohace | Patential | 105 | [ Monentun | Thernal | Goiicon Spesies | 000 | Wlighase | Foreiial |05 |
Temperature (k) 120 onstant ~ [7] $p2cify Snecies in Male Frections
Species Nass Fraciions

bZo O |enstent o |

0TS -

20 -

tar 01 constent = |

[E] Cancel m [2 Emce]..\ﬂ

] 14-34 Thermal &5 B 14-35 Species TR
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€103 HhFLHERT, 7 Phase L phase-2, W inlet gas, 3 WA 14-36 i

VI SRR B MTAHE .

£ Velocity Magnitude JE A 0.2, QI 14-37 fi/5f) Thermal E5i-E, 7 Temperature H1IH

A 1200, 7EW1P 14-38 7 ) Species T, 7E carbon-solid (c<s>)F volatile 1IN 0.02, 7E
1A 14-39 Jif7Rf Multiphase &5, £ Volume Fraction HIEA 0.2, #.ifi OK 4R FIA.

[T Specify Species in Male Fraztions

Species Mazs Practicas

= 0.02 conchant -
h2e O comztand -
wolatile 0.02 conskank -

Velocity Inlet ===| I Velocity Inlet EX=)
Zone Fane Phaze Zore Nane Fhaze
inlet_gas phase? inlet_gas phase-?
Momentwn | Thernsl [TBecisticn | Species [(OHN | Muliiphese | Botential | 105 | Memanian | Thernsl | Gadiction | Spasice | 0PN | Maltiphasa | Poremiio | 0 |
Waloeity Specifieation Walhud[Maanituﬂe, Tornal to Bamdary Terperztnre () 1200 constant v
Referance FrameMbsclute
Velocity Magrituds (nfc) 0.2| constant
Granalar Tenperstare (iz/sz) 00001 constant
Caxeal | [Help (] Help
B 14-36 TR EXHEE [ 14-37 Thermal J£T
Velocity Tnlet = 2 Velocty Inlst ==
Zone Fane Phase Zone Faae e
inlel_gas phase 2 inlet_gas phaze—2
[Wensnton | Thamel | Bagiutien)| Species [[EAN] Multiphase | Sotemiia | 2 | Mementun [ Thernal [ Radiation | Species [ DPN | Moltiphase [ Fotentiad | UDS |

constent -

Valume Fraction 0.2

]

K 14-38  Species ik

& 14-39 Multiphase &I

€I FhFEEEERT, 7 Phase HyE#E phase-1, Wik outlet, 281N 1440 FiRiIh

FREMREMAE.

f£ Turbulence /] Specification Method ik # Intensity and Hydraulic Diameter, 7£
Backflow Turbulent Intensity £ A\ 1, 7t Backflow Hydraulic Diameter "13E A\ 0.05.
e 14-41 7Rl Thermal JE 5K 7, 7& Backflow Total Temperature 1IE A 1144,

il OK {Z i iN B H.

Pressure Qutlst

Zone Hane Phase
imilet shuze-l
[Woneatan | Thernal | Hadiakion | Spacies | 96| fuliiphace | Fotential | 118
Turbulence
Spee: fieatiom Method| Intensity and Fyéraulic Disneter |
Backflon Tarbrlert Tntensity (5) 1 F
Backflow Hypdraulic Tisneter @) 0 05 [g]

Cancel | | Halp

Pressure Outlet

Zone Fane Fhase

sutlet phese-

Woncatun | Thermal | Hadiation | Species [ mem | Waltiphase [ Eotential | uos |

Backflow Totsl Temperature (k) 1744

constant -

BlERr

B 14-40 B FAMA R B HHE

A 14-41 D FFH R EEHE

2005 N ASHmARS, 7 Phase T13E#E phase-2, Wi outlet, 3 ihFELEAE.

{E Thermal Wi}, 7E Backow Total Temperature HIHE A 1144, 7L Species i+,
£ carbon-solid (c<s>)All volatile F'}E A 0.02, Hii; OK f#ZH N .
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S H{5EM T Controls %50, 81 20E 14-43 A7~ Solution Controls (KEITIE
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3% KR Initialization T, 28 4 i1 14-44 F7 75 (¥ Solution Initialization (H]4&4L 1% &)
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Scheme
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|71 5olve F-Fhase ¥olume Fraction Equations
Spatial Discret

ization

Gradient it
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Momentum 3
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Turbulent Dissipation Rate
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1
Fody Forces

1
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0.7
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0.5

>

m

[lquations,. , ] [Limits. .

Advanced. .,

| Set ALL Speciez RFs Together
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() Hybrid Initielization
@ Standard Initralization

Compute fron

all-zones b2
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1]
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a

phase-1 Turbulent Xinetic Energy (n2/:2)
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phase-1 Turbulent Dissipation Rate (ndfs3)
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phase-1 }2o

a
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Help

Bl 14-42  REFHFE B R

B 1443 SRIFIEAERE B HAR

B 14-44  HIAE40 T B

{ Initialization Methods H'1£$¥ Standard Initialization, & Compute from Hi£+% all-zones,

3 Initialize {&HE T WG
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€01 #FHEERTE Monitors 7, A 14-45 M Monitors (431) EiR, Wik
Residuals-Print, Plot {238 1 41 [&] 14-46 fr7=HJ Residual Monitors (7% ZM40) THATE.

PRIEFERABLEAE, Hli OK LA -
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Momitors

Eesiduals, Statiziic and Foree Nenidorz

Create = | Edid. .. Delzte

Suwrface Moniters

-
Residual Monitars
Options Equations
Create . | | Zii Delete Frint to Conzale Residual Monitor Check Convergence Absclute Criteria o
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Window wphase-1 [v] i 0,001
1 ~
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= = &
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Canvergence Nonitors
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1000 2

[

|7| Secale
["]Compute Local Scale

B 14-45 WP K 14-46  FRZE M VIRHERE

£ Volume Monitors [ 2.7 Create 1Z50, 3 4 41& 14-47 AT7~EY Volume Monitor ({4
RIEH) FIEAE.

‘A3 Plot Ml Write & I%4E, 7& File Name % A\ vol-solid.out, 7 X Axis 11+ Flow Time,
£ Get Data Every H'i% 4% Time Step, 7E Field Variable "'i% % Phases M phase-2, £ Cell Zones
ik fuid riser, #idr OK 41N

Volume Monitor ==
Keme Report Type
vol-mon-1 [‘i'ulumi Integral Y]
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- . )
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Get Data Every
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1
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Bl 14-47 AR EAE
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#fi {5 B Run Caleulation 3, 3 11140179 14-48 fiT7<A7 Run Calculation (GZ1T5) TR .
{E Time Step Size H % A 0.001, 7E Number of Time Steps H%i A 100, ‘2% Data Sampling
for Time Statistics & 1% HE, /£ Max Iterations/Time Step F14 A\ 50, &7 Calculate $%4H JF 45115 .
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Run Caleculation

Check Case, .. Freview Mesh Motion
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—
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€01 £ H{EEMNE Graphics 1, 38140 14-49 F7~#) Graphics and Animations (&
FEh®) M4k, 7& Graphics M Contours, %4 1E 14-50 fr7<fJ Contours (%
EZ) WaiE.
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€01 7 Windows R4 T “FHR” — “FTARERE” —ANSYS 17.0—Fluid Dynamics—

Fluent 17.0 7455, /230 Fluent 17.0, 3 A Fluent Launcher £ .
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Scaling
Imax (em) 27.91333
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as e : : ") Chanical Farmul
Chanieal Fomula Flusnt Floid Haterials
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£ Material Type "'£FF Fluid, 7t Name /% A\ arsine, 7t Chemical Formula 1% A ash3,
f£ Cp it #f kinetic-theory, 7£ Thermal Conductivity H1i%# kinetic-theory, 7£ Viscosity H1j%
% kinetic-theory, 7£ Molecular Weight H#i A 77.95, 7L Standard State Enthalpy ¥\ 0, 7L
Standard State Entropy 4 A 130579.1, ft Reference Temperature 4 A\ 298.15, M
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356 Fluent 17.0 Jit/A i BN 245 @
® 144 HRM
& ¥ Ga(CH_3)_ 3CH_3 H 2 Ga_s As_s Ga As
Name tmg ch3g hydro-gen ga s as s ga as
Chemical Formula gach33 ch3 h2 ga_s as s ga as
Cp (Specific Heat) kinetic-theory | kinetic-theory | kinetic-theory | 520.64 520.64 1006.43 1006.43
Thermal_ . kinetic-theory | kinetic-theory | kinetic-theory | 0.0158 0.0158 kinetic-theory | kinetic-theory
Conductivity ’ ’
Viscosity kinetic-theory | kinetic-theory | kinetic-theory | 2.125e-05 | 2.125¢-05 | kinetic-theory | kinetic-theory
Molecular Weight 114.83 15 2.02 69.72 74.92 69.72 74.92
Standard State 0 204e407 | 0 377 | 377 | 0 0
Enthalpy
Standard State 130579.1 257367.6 130579.1 154719.3 | 1547193 | 0 0
Entropy
Reference 298.15 208.15 298.15 298.15 298.15 298.15 298.15
Temperature
L-J Characteristic 568 3758 5827 i i 0 0
Length
L-J Enetey 398 148.6 59.7 - - 0 0
Parameter
Degrees of Freedom | 0 0 5 - - - -
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# Reaction 3% Fi Edit $%40, 9% & 14-68 [l 7~ [] Reactions ( fz N ) X} iHHE . 7 Number
of Reactants H A 2, 1h2% s Sk A B ke 14-6 firk .
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FResction Nane I heaction Type
zallium- dep 1 Volametric @ Well Swrface’ | Farticle Surfae Electrochemi ca
¥unber of Rezctants 2 Wurber of Produrts 3
Stoich, Fate Stoich Rate
Speciex Coefficient  Exponent Spacies Coefficient  Exponent
[aska w1 1 [e w1 0 E
[gas B! 1 lass Mk i
[be w15 0
drrhenius Rate Mizing Rate
Pre-Exponentisl Factor 1000000 FAE! E(0.5
Activation Energy (i/kgnol) O
Tempar sture Exporent 0.5
Include Backrard Beaction | 5pecisy |
Third-Body Eff.ciencias
ressure-Dependent Reaction |gpaqi
Coverage-Dependent Reaction |specisy |
[0%] [ Concet | [ Kelp |
B 14-68 [ RO TEHE
£ 14-6 WAHE
2 ¥ R RN — R EZ
Reaction Name gallium-dep arsenic-dep
Reaction ID 1 2
Reaction Type Wall Surface Wall Surface
Number of Reactants 2 2
Species ash3, ga s gach3 3, as s
Stoich. Coefficient ash3=1,ga s=1 gach33=1,as s=1
Rate Exponent ash3=1,ga s=1 gach33=1 as s=1
Arrhenius Rate PEF= 1e+06, AE=0, TE=0.5 PEF=1e+12, AE=0, TE=0.5
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3

3
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Stoich. Coefficient ga=1,as s=1,h2=15 as=1,ga s=1,ch3=3
Rate Exponent as s=0,h2=0 ga s=0,ch3=0

iX %, PEF = Pre-Exponential Factor, AE = Activation Energy, TE = Temperature Exponent.
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Veloci ty Speci ficatiom Wethod Magui tads, Formal to Bowndary =
Reference Frame“bsnluta v]
Vetocity Maguituds (/s) 002169
Supersonie’Initial Gange Fressure (paseal) 0
-Cmcel] [Help]
Help —

B 14-71  JA5 R PR

Bl 14-72 AR KA REXEHE



B4 3% AN AL 359

{E Velocity Magnitude $E A 0.02189. 7EQI 14-73 fiT7x Thermal #& iK1, 7E Temperature
FIEN 293, £ 14-74 7R Species 1800 KA1, 7£ ash3 FIEA 0.4, 7E gach33 A 0.15,

{E ch3 HIE A 0, Hiih OK #2411

Velacity Inlet
Zone Name

wvalocity-inlet

Momentun | Tharmal Radiation

Species

[ Pt | Wl tiphase

)

[ Poteatial | us |
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B wall
Zene Hane

wall=5

Adjeesnt Call Tona
fuid

Roncatun | Thernal | Badisticn | Spasies | OPM | Wultiphaze | UES | ¥all Fils | Fatential

Thermel Conditions

Temperature (k) T20 2008 Lent -

Wall Thicknazs [em) O )
Heai Geperation Bate (nfd) 0

constent -

[ Ghell Comdurtion || [yper

Dl | el |

[%] 14-82 Thermal i£Ti&
€108 FihFEHEART, W wall-6 B WE 14-83 AR FE& R ENEIE.
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