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— MRS E R ESRE 760 mmHg , FH24F 101325Pa, #H A p,,, #av. HEBAT KAE,
T DA P 58 A T AR B A 38 0 PR SRR A TR 5, AR AR IR, WA p, TR,
RN TRAE, WERKT RAERMERNETE, @EH p, £,
R LA S8 0 Pa iS00 3EHE, FEAXANESRAR AL RiE, @ p, .
ZHEMKRRW T
Py =P~ Pam> Py = Pam —Ps (1-15)

[N\ EREAZE, RRHAKT P AT AR, A—ANR, A TRARN, ERAMNE
3% T AR, B DHEKAT 0.1 49553, HAATEG A, EERABHER, 4K,
FraR I LA AT HLEA .

(9) #/E. HEF bR
XTI F I, SRR, X TRERA N, AR, 2 E A 2 4
fE— 2L by VAR AUHOBUBAE R SRR, KRS B (Bemnoulli) JrRRIAIFE R L. #f T3
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Flux i Stagnation Enthalpy il L4
Fourier's Law YAy e Statics ks
Free Body i 25 A Steady(Unsteady) (B wH
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Mercury IKER Wall Shear Stress B T BT . 7

12 BT

AT G R AR A 00— S AR, RS TR A AR S SRR . B R
JrikAE . TR ERAR A MR RN, A B TR CEX B AR M B BT, R TREE Y
BT IR 2

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%
»
»

121 HERENZORRE G2

A S N e e O O e O O e O O O e O O N O e e O O O O e NN NhaaNy

THEWAZ) 1% (CFD) 2 20 4l 60 FA ERE A% 5 TR (Computational Science and




>

Fluent 19.0 RI(EE * D
MAIEEE

Engineering, CSE) MVRURE K — 1803, @ik pyiik e, X T#RIC S 1.
—ANEERFRE LI LK, &M CFD il ARG 2 I, BOVR AL, RS T Geitis )y
AR TR, Wl MR, M. KRS,

CFD A RERe H a5 583, AR EW AR R, EAT. Ba. BN MM I
T N, IR RATTR AR SR & NI S SR, SRR AR B A A R

AR 7 20 A7 V2B FE R AT BUE T FRSZIGHT 7T 3 7 TH o 1R L7 VEEE X AN R (9 B AT
9T, MEAN . BRI AR RIASECE T2, NBUE TR ARSI B U IR (A R 2 S8
SE RO SE 1) A 8 F B, v DASSIEER 8 4 B AU TS 0 IR 1 s TF Bk 7 2% 0 et 2 (RS s
AN AT F B 7R B S S50 1 S ik

SHE B, THREIRAR S R AR L bR TR, R =R s T A
FEERBIEOLT, MEAAAAIR A, FELRAATEE, Wk AA ) 5 58 07 (8 M4 4 i 16 Bl 1) v 415
B SIS, THEREFEAENTSEA RS HD. WS TIRR S BT Bk
PR, AR E AT R UL, TH R I A e 8 B R
S5O, WA BNEE R AT A R A

FERERTFEOT I, THEIRAE S22 RARIR AN T R R — N RAERI R LRAME T, ik ol 77k
KRR I — B EEAR PRI SR, B K R T7 — e TR PR me 2, BEhadid
EE AT IO, O TAER VO R AR . BRI B TR 45 R, AR H B T — A 52k
LYBEY RIS AT

THRRAR 735 2 22 S s k), W RO SRR L AR % i TR B B TR L
il BUES TS, RPN XS M BRI SCRE, HE3h 7RISR K E .

CFD 5% @0t sz 42 ) 5 R FH U1 08002 () 7 0 L B 8 — R A0 A 1 bR B i B A 1)
— BTV R TA RS A E A PRSI E R ShEST I E B R R e . e
A HGESAE TR BRI (N-S 7f) FREE 2. S CFD J7EHTF & W i qil it
S, B R BB I R R AT A B AR, KR B A SRR AR T TR i
o3 S VAT BT T E

HEARFHE N A, ATULE iR, &, iR, Wi E iR A, anEsErig. ¥ 8ok
S5 o XUCT RN R BE I AR LM E IR T TR, AR S B IIAETIE, R Be FHEUE TRk . Sk ik
Jr RS Sedh ALK U R AR, e THR X, 48 s 24 ik i 1, BE T DL & 5 el T a2
FREAT, MBI 7 O B R L A B A E AE N R 7 R ) e B e A

KRAGIEE T EFEAARZE2E (FDM)  FRoc (FEMD BAKRAH RS HTE (FAMD |, RHIX
BT EE A KT R B Oy — RV, FF L S HOT R . BHOT R SR 2 H— 245 € I AE A
SOEARHERE, B 23 R U SIchR e « 5 FH (3% X 7575 H Gauss-Seidel 2572 TDMA 7572, SIP % J LSORC
A R IR 2 5y 7 R B SRAR TV RT LA g B SRR P Bl F A (R SR A S R 1Y) CFD AL

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

1.2.2 ITERNDZAREEISTE &

bt e e b b te T e i b e Bt e R e e R A N e e S RS e N e it b e et S bt fe o R e e i e i e e e e e SHN
N e N NI N AN R
CFD a0 —BOEE LT 5 DI

B FARENYIRET, FEMRAARE. NEER, X EHEEMFILEEY
MK .



_ Pl

% 1 =21 { ] £ i
A DESHH R ZEER

BuEBNARAEHTEEMXE, BTEXEA CAD RE, R AR R EFME VT
BEXEFHTTEME . MIENFREM MR TN RBEN et E AR .
TREPNEFENARIETENREEFATERE, —TMEHNER B —H.

IINKBAIBENSE N, NASHOMNBREHE—MARE. EHEH.

WMEEENEE, REEKNRTRBIEMEELEG, NAFLTNEEAITRE, HFE
REHBEIHER.

EREERNGIER (Post Processor) EBUTELZE R, N ExRER.

PAEIXE P BRI 1 CFD BU{E Al e i . b, B @ S 2 AR U IR AL, — ikl
B TARE 5B

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

1.2.3 BRI ENDSE

EIZE)) CFD J7idont — L6 9 bp M RUHEAT AR, 30 3 BB B LARIAEE. A A SRS
R R SR IR 16, R REA0CR R HL TEEA AR KRN, 5 SR A o B I 5 R AR 2
AL ET RE A R

Wi SRUB ARV S5 VR P R JRE Vi 2 52 2 0 TR R P AR X Sk B AU R UL 5, A
Bt RS 2036 2 TARZORIEEM . BERNEA LI TR R E ) /12—

DX 25 A A P — 2 R A 2 AR PR SR 50 ) 25 R S P 4 B S DX Skl 0 sV 2
HAEBK) T X, ST DAY m A EATZT ST AR AR 9 5 5 SRR 1 AR )
2SR DN LT A= N o K AN AR et DR A R E WX € 32195 = 24 MDA R EX Ve

AR R B AR . SRR T IO SR E AN, DR B R AR
EH— AR 51 5 AR Bl AR IS 1) L 2 B A Rl 2 tE R FR) /N DXABORR 7 DX XA A2 B HC Y St AR 49 0
A G 7/BE R R A

RS BT AIRZE L AR TIEAE IRARL . XX 3 MOHEa R HI T .

(1) AR E5ik

A PRZEIIE R BB IRA P e e SR T T o e SRAR X8 9 N 22 53 IR s T BRAS A% 4 AR
BOESEINRARE, SRR TR (B (0 SEN 2R, S RS A s LA R AR
HitZ o TR

AT EFE AR AT AT, i E BB, B T SRS AT A 2 B M R e SR 57
FKIARSL S, JRHEMRIR R, A A PR TR IR BULTT (.

MIEZ P INITEA Z A, BT EERA R RGREURIT k. RN Z D REAEEA 4
MR —RETES . —BAEZES . ez a2z, b, ATE R RO — Bt
REPE, 5 WA 2 W TE SRS E o 3 X TR A2 TR T URIAS 1) 22 40 IR 2L, 7T DAL AN [
I HE R,

(2) AFEAE

A PR CIEAE R — AN SR (KSR R0 U A AR N 06, FFAE R/ 620 I M 466 11 By
B, ARJEARAEARAEL IR B (A2 7 BB BRI AR 7 RE R A BT B0 I BROCTT R, A




Fluent 19.0 RI(EE * D
MAIEEE

IR AEAE R & BB 2 R0, B SR 3B B e R A i, TR T F8 @ i A PRI B R4, SR AR
127 RRLHL AT DA B0 7T i BRI s

A PR TC SR AR 1 18 52 LU A IR 22 400 AN BRARFREAR, 7ERTFH CFD 8 b AR A 2. Bl H
()7 H CFD #ftdr, W45 FIDAP %M ()24 BR 8ot

% A PR U Ah B A ) A A& b,

(3) A kA%

A7 BRARBUE SR AR, TSI 70 D s, IFEREA P i A — AN A E R 1
PERIARRA, RS AR B 7 REXT R IR AR 7, T 75 28— AL O 2

HA AR AEGE RS T B R . Tk N B 2 A IR BRI A B AR . A7 BRI 1) 2
A B S THAE, JF RS BRI B AR

BT R B R SGR AR AR A PR/ A F ] PR AR o 1 s A8 B B, R o0 7 RE R I AR B AR TE
BR /IS B 2 i AR i 1~ 1 BB —

A FRARBIEAS KB O R 2R K AL B A 7 S AR AR — AL SR AR AT B AL, XTI
HERBARRNHAL, XA BRARAER S A

A SREEONE (A RZEDZR PRSI, SO R ST IE; 1A RAAFE
BIAEAERL RS AR B0 T, thAE S HY HERA B AR 70 <7 fE

MBSHOTEN S, A BRAARBNE T A EA B TiE A IR Z ki =Y. =& &K GRE
INEENL BARRRA REEERTL, (ER AN X S AE BB, B AR WA A R R DUSEAT BR 22 70k N T A
X3, AEE XS T DRSS ZORBO™ . AR ZDEAAET 5 T9E. 5T IFT,

AR PITEE G B R R XK, KAk, S 2 WA EEER, AT AW IRZE SRR R
WRUEE W . ARG T 5, wT AR T AN RIS, 3E M 0T, BRI AR B R
R A PRETTIAAE R A BAR L R R R 5 T R AR DS AR IR AE N A

H1F Fluent & FATERARARE, DRI 1H0RE DAAT FRABBLE 9 3 BB AR UL ) A

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

1.2.4 BIRAFEENEREE

b tnt e e bbb T b B bt Rt bt R St e i Bt e e e Rt e et R T e e e T S i R R S N b e e b S bt e R R i et e e e e SHN

A BRARRE R LR 2 AR 70T A ~3 18 7 78 Y ROR 2 ST B U 7
SR BT R R SRR O DT AR T

o(pg)  O(pug)  o(pvg) O(pwg) 0 0. 0O . 0p O . 0
a o oy > _aJKaQ+aJKaﬂ+&JKa)+S¢ (1-25)
A @RGTIRY B R, WnR . IR
b AR R AR B R
%(p¢)+ div(pug)=div(Kgradg)+ S, (1-26)

KT FR(-26)7E I [A] 5K At WX HIHAAT CV #9), AT45:



%1%:5?%,7

RN Z5TTERIKZFERM

J;V (J;HM%QO(M dt) dv + J;HM(L n-(pug) dA)dt = J:Hm (L n-(Kgradg) dA)dt + J;HMJ;Vqudth (1-27)

A BUER S QR A AT ARIA 70, 4 92 il 4 1 2R T AR

ZITTERIIEL R SO At R BARFR CV A o BIASAE, 0 b A I8 Ta) Bod i £2 i) {42 T R 6HAL
B pug, ET At 10 BOE SR RS HOR, 0k A I BdE R CV ATRIIAR AL .

flhn, —4EdRE B AT RO R

i a[ka—Tj+S (1-28)
o T\

£ At IS BOMHZ SR AR A AR 73 (1-28) 3K

t+At t+At t+At
[ [ peTavae= [ [ 2(e)avar [ [ savee (29
cv CV cv

EARTE n FEa

Lo ), oo [ o

E(1-30)20, A RIHIRTER: AV BB, AV = AAx, Ax BPSHIATERE, S REH ke
TR . W 12 B, WP R ZIREE A TY, Tt + Ar i P AUREEAT, . MI(1-30)2 4
LI il

Xpg OXwp

t+At t+AL_
pc(Tp — TO)AV = f [k A ]dt +[ 5 AVt (1-31)

awa E'xPe

E—.—

K12 —4EA R R TR R E
NTHHEEXWT, . T, MT, XEEEFRD, SIA—DEG = 0~1, KRRt + At I
ZIERAIER R

+At
I = J: T,dt=[0T, +(1-0)T, 1At (1-32)

(1-31)30n] 5

TP_Tlg _ ke(TE_TP)_kw(TP_TW) _ k(TO T) k(TO T)
,oc( " Jm_a{ b o }r(l 0){ e o }SAx (1-33)

ER S 2 TONER, R R MR T, | T, o T, 2R, 5l




>

Fluent 19.0 RI(EE * D
MAIEEE

I AT AIAR 3 AN A R RE, AT BR AR B BT AT R AR G IREO R, 4 I A I T
KRBT
WK A TFRREDGRAERRTRE, A RARENBHYKCRT B0, BIARAREE
ARSI RS2

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

1.2.5 BIRAFERKRSE &
0 T R S HC UG, BRI DABEAT SR AR T . IR LR B R 5 R AR AR, 49
& SIMPLE &1y, SIMPLEC & y:#1 PISO &5,

(1) SIMPLE &

SIMPLE %2 H i TAESEbR R o) 2 M — Mgt 8ok, BT R EER—Fh. %07
ERRZ O RA “REM-AEIE” R, RS A Al bk R 03, Ak BSR s & 7 R H
1

SIMPLE B A AR 0T DAAUR A X T-245 5 I 7135, KRB HOE a2 512, Mififs 2 E
Yo RONETIRAEBAKERNT, XS 2 0 37— AR AN R IE S T RE R 26, BT AL 2N 45 58
(1 E S5 ATAE IE . ABIE R SR IRAZ 1E S5 IR 370060 1) 18 52 37 Bt /2 aX — AR Z IR B S 2

MRHEX A JFE I, FRATTHE b Bl & U7 R I B HOT XA e 1 70 5 R 1 0% RARNIE B2 5 2 1 B HOY
X, NIMBRIE MBI, B lEBIEREEIEMEIEE; SRR E E G 1k 7137 3R 1455 1
FE37; SRR B e WS

HAE, W HEIE G R MEE NS €K1, THET — BRI R, B 2ERAUES g 1k .
1E PR R, A% W AE T W RS R 1B A . Wil iR & 118 IEAE M IE T BB IR 7 7%

(2) SIMPLEC A%

SIMPLEC %345 SIMPLE HiAfERAE IR Fg—81, ARZAFET SIMPLEC HikfEiE & Ik
J7iE B G, itk T E RS SR R .

(3) PISO A%

PISO B & /718 FEA G 4% 3 SIMPLE BVENR ) — 8870, &2k T 7738 BEAR I 2 (8] (1) /g P ALk
KA —FH L. SIMPLE #l SIMPLEC B — AN PRI TE T IR IE J7 R 5, 8 1R P B A A B
I A 2B E P, RN AERS TS, HE TSR L.

N T HEEZIHE AR, PISO BVEPAT 7NN IE: MBS IEA AR IE . PISO SHiE (1
AR R R IE 7 FE Y B i) SIMPLE A1 SIMPLEC B M E St EB R . & — A aiE
Z [ in PISO f3F, KEIEMEE S BB S IE S MaE AR . X — S FEMFR A B &R E S 4RIT
KIE.

PISO BEAERFAMEA P EAL TR Z 1) CPU IF[R], HR R HRD 135 B S 5 BRI EL
JEHIR X T PR R, X LR .

X T B — AR () A, B G ER THI T BRI AR IR R AT I B e 98 I 22 B 2 1] (1) 5% R A AH 24 18]
W&o DRAIY A B G RR TH 9 4% IEA B2 ) 4 B P AR R AN, P DA AT —ANF BT Tk 1) PISO
ABIUTAR IE AL B B



A

% 1 % t ] & g
A DESHH R ZEER

WIGEAL IS I IR I J5 RERI R 2 ) > SR TSR0 SRR, R FH BT 5 b ok AR B S 3 o it AL
T o SRRy i 5 15 O IR AR R b/ 1 55 vt 2 S i DO A P B B PR UL SRR PR X . PISO A I
A DME AT FEAA RIS v, DA BE AR T P A 45 M BE D TESZ R P s B ANAR R A

13 Bt eIt

24K, CFD i TIRKEKRE, BRTEMGM IS i —Lem it Sy mEm, o Lm—
Lo g R S0S (U Reynolds 5256) , BULESE 4 v DUER) CFD FBAETHEAL B2l

B ¥ KmRms a8 o> FHia SR m @, LT #8] DL v AR ) 5 10 5 kAT 4y
HTABEALL . CFD AMY AT DAE N — AT T H, 80T DME R BT THRAEKR TR TR TR B8 TR,
B LR W TR TG SRR FEE R . S (0 N FH 3 & BRSO ) TR 1) R4 -

AL PR 550 AR o 080 £ 3.
AR A BRI
L 45V A B B
BAH R 1 # 1 E
P A A2 A S A A T 2 2 5.
FENE LTV Ty T Ve
BT TR,
Bl B B T R M B TR B
e 5 97 e B
R R AR I 15 R
KRS OAETE, i 5B TR BRI B BINSER, TTIME A R CFD 1y
MBI TR, CED HoRTLE SR 55 40T LIS 7 = AR SIS 2 25 A R

14 BT

NTSERCFD I, i XRZ R AW S ITEART, HiT CFD [ J K v BB AR 241
ZREVE, RS E N R Z @ AT, 1 CFD A B XA EEA I R G MR, Rt
LA ) RS P 1 7 A

[ 1981 4ELAK, HBL T PHOENICS. STAR-CD. STAR-CCM+. CFX. Fluent 252/ H CFD %%
P, KR A () T

Wi BRAE. EHME, JLFT DR TR R oA AR F AL

EAWH A AL & Gifn 5t CAD K CFD # -t 1 ae 77, 18 T 7 Phaf el AL
PRl o4 THE. FIW, B DGLA PR E DRI A k.

EA LB RANBRENH A RERT, REER.
EZMIUTEN. RERR, BEFEHTHETE.




>

Fluent 19.0 RI(EE * D
MAIEEE

B TH LR B PO A, IX L8R F AR AR S R A ORI IR Y

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

1.4.1 PHOENICS &

b nt e b b bbb T b b bt Rt e e e e S e e v Rt e et S T R e b e R R S e Bt b R R e T e b i e S b B e N T et a i i S e e R te i b e e SHN

PHOENICS 2 {5 E55 &1 Siiksh 152 5 A M . Br 73 CFD 3P ROz 1)
Lhsesh, PHOENICS it BAT B CAURF I DI HE »

FF %M. PHOENICS S KREME A P AL TRF, BAPTUREEERmAE P R2F. AP A,
CAD # H. PHOENICS 7 DL N JL-F1E{T CAD #{F# B .

E YRS R . PHOENICS ¥ DUE X MRz 20, SRR T Al x4 50 77 % o R IR

Z AR SR, RENERARAEA. ZHEAEAR. ZREER . REHEA . ERERSE,
REHFHF., RRMETREHE, IRETETRTZHRT NI B HiE.
%S, PHOENICS 1% 7 # T £ F#ik, A THEFHEN2TH. #lan, COFFUS A
FHER RN MR BEAE L, FLAIR T/ R ALR1% T KgAK % ] 2 41 % it 4L, HOTBOX A

T T TR AR
JG S o
O O e e S

»
1.4.2 STAR-CD <
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m

STAR-CD & H it 7t FA & Z M8t Sk % (CFD) itz —, ik F e gz
S PE CAE AR 25 $2 L7 CD-Adapco £ BT % . CD-Adapco £ FIAWOE 29 A5 -1t 5 & AR R Ab i T
R KA AR 0T FIRIE TS R RN S ) BB A v, {8175 STAR-CD fRRR AT AT 11
AR5 HLAT

STAR-CD [FIfif#f 5t Sl o FERE G AR, S SRR 485 (& KBRS Hua i, MR
B, AR N RE IR, eI R, RN S R S . FERTR AT v4 KA, STAR-CD Bkt
FRATNT R B AR/ G A RN T I R PR ) SR 1 AT

VE 95t BL BTN ARG M AL AR MR I B0,  STAR-CD 45 1 6 5 2% 25 MR I A ATT IO AR 3, HL IR )
BT ESA TR ERR RS A WA S D eiohEsg . Feos MEUT R AL, BB P LT

STAR-CD fENEE T H, 25 7T REVZERTETH, el WEIF R KHTRA
WAHL. BEVEAL . ShHUME. MRS, KA. TR, SHEAREE, IR A T R

e

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

1.4.3 STAR-CCM+

STAR-CCM+ & CD-Adapco % U th (087 — 18 CFD 4P, S B 56 HE 10 76 5 R 0 2 500
(computational continuum mechanics algorithms) , FFFIEERICIKM TRBARESE K, A H
I PERE RS B = AT e

STAR-COMHIH —ALIIETL I 2 S0, MBS CAD EERL. RS . (IR k. B i
S ERAR - ELER LB AN BT O BEAR, AT BAGE A RS R



o S

% 1 ==} t ] & g
A DESHH R ZEER

LT LN R ) SO I STAR-COM, LT BIHEATH . PR AT, TSI LR . 17 31
iU (BT Th, ThAR AT 5% 55 .

STAR-CCM+ Bt 26 T AU DA . 4 11 32 PR T PRI ST P A R D 2t
ST oS W A S TR, L AURCRI G PR ST R WD B VR S, IR T
STAR-CCM+34 T /MR P (0N THRAERT I, S0 . 58 B My 5 S B PR P AT R 0

fi@o

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

144 CFX

R e e O O O O O O O O O O O O O e e e O O O e O O O O O O O O O O O O e SN N

CFX 243K —Mdid 1S09001 Jii & IAUE KB Mk CFD ¥4, M9 [E AEA Technology A & JF
Ko 2003 4E, CFX HAF# ANSYS ARSI, HEAFE Tl B S 1) CFX — BEDR RSB IS 45 1
FEMYBRAY SRR YRR AR R I AR TSR, I DAAEIX )7 T 1) bk i, 51490 CFD
FERIIA TR o

HAl, CFX &l EATEMR. e . AEdR. At T, HLbHE . K% EWEAR. Kk
KR A R4 FMREEUER, NHAEAEK 6000 2N R T RS SERR A

IR Z % CFD B AFANE, CEX B 1 ] DM A TRIRFESL, RS T ARG A RERE. B TH
FRICIA BRABSFNZE R UE A FRARBNE SRR E R A b, RIS BRICIE BB R A 1 -

£ CEX w1, JET45 PR T I BRABFE XS 7N A MRS BT R 24 s ddi B, 17 SR ali i) FRARFE AR
F 6 siddif: e TA PRI IR BRAFZE XS DY A P RS B TR 60 sddifE, 1 SRl i BRABFESCR
4 fSAdE . RN b, B TR BRI A AL, CFX R se 8 Kl (LES) Alo) B iR
. (DES) & mdimimipi sy

CFX Al {HEL A ) S il B S A A FRfAA . MEARH SRS, S, R TrmiskdfE. b
SR S ABRBE A, GRS, B WS, 2L, MR AR . BEE TR ShEE
T ESARSE KI5 T B G p Al AR

IR R, 99N T k-e #5784 Ik Reynolds %5 k-e #5754 {I% Reynolds % Wilcox %74 . {C % Reynolds
B SR f4r Reynolds B /37 . 43 Reynolds B2 AR . SST HLAFI A AR A

PEJtH S b — R FH A B SRR & B R R D A, Bk Btttk =F 5 s R AN S A
PRI 76 MEAE ANSYS CEX fEZ SRAEHATE . THREASENE . THRE ARSI B #0723

B T — R TR a4k, ANSYS CEX i ] DLEHUAKE . 2 AR A5 I N 555 440 % - ANSYS CFX
L] LA ANSYS Structure. ANSYS Emag S5 8L G, SEELRAA AT AIEE 8 Al . B T S8 s & .
ANSYS CFX 8L 7E ANSYS Workbench P35 T, 77 {7 76 B — 45 /E S b SPGB AR i) it
fRIAREAL .

ANSYS CFX A&7 58 K1) CFD #fF, ANSYS Workbench “F- &4 T ANSYS DesignModeler
SRR UATEE M ANSYS Meshing Zeidk (A& R/ 1R, NFTA FHHK CAD RGBT X A) 2
$2, ATHCH A HE- TR R A [R] R R FH AR P Rl L = 5 RO ) .

B, AL BT DL FH TR B S5 45 A 7 SRl S A (1 U . ANSYS CFX 5 ANSYS 4544
JIEPE B R AR E R, R B MR E A S (FSD ) RBAL T A 45 F AR B8N, b TS5,
PRALEAT = G A TR 2




Fluent 19.0 RI(EE * D
MAIEEE

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

1.4.5 Fluent

Fluent #2441 CFD ) JAUBE N & TR —, BAT Z AL, seigtuk.
RIS 2 CFD 7 #fr4s 3 o

Fluent HAFRABAUIMS)  Tmiil FALIEM SN SET Z VBRI EE /7, 76 Tl BRI AR
RN SRR A A RS, IBGEEE BIE IR &, IR sh 24 a4 77, Wb = w2
TE7KAC R B A . A B R o] DU TR R A BARE . 375 52 ImEE TN 2 A R G A0,
TAE.

WA, A FEEAN LT A R Fluent 577 SRS R i LB B A, FEM
Rado JHERSRMBER IR OE . HEFI CFD 4558, RIGHIFINAZTE MR, LA HARRIFFAT 3
JERETT. FH 7 E E SCRREAT sS4 E I P AR RN e A A

Fluent H1 (158 B ACK MRS E . KBS AL BERE )T 42 Gy 2w 1 SRR, R FH AR i) i b A A 45
R E, B85 W AR E gk 823471154 . ANSYS CFD-Post AJ LA N\ Case 11 Data ({4, F-7)
FH et 0 )5 Ab 3 T B IF IR AT, BN b 2 AN 4]

ANSYS Workbench 52/ ANSYS Fluent J5, AR 4L T 5FE 12 CAD RGHINAEREZ IR,
{45 ANSYS DesignModeler 58 K1 JUAMEE R A GE 1), LA ANSYS Meshing 56 3E i RS Il 0 B R o
1%V 6 8 FH — ] 5 HE TR (5 ] DAL S AN R] 187 R e ) s A - B 46 2

15 R

AREESA TR EIIERER, NG T RRA A S, BUa i THE R
CFD A BIEATR 2, B8 a] VIR TSR 2 A S, 1R H AT A 1Y CFD F A
Bt



- Fluent 24 &1

A\

¥y F

i

Fluent 2 ) FAEIEA I 69 R RSN A B RN F o IH EAAL S . CRET T2 RAER
E, AP TOARRAEEMNAE, Hlde 2 = A RWAH W&, Zfw @i/~ @R/ eFHH R
AR IR R T RS, EETOUAER RSA LM RAL. KA AHF R P ARIE R 6 BAREE 5L
S R A BEATAS B ((gmAk/HEAk )

sHFRBERR, whHEFWERATZE, AT FFEARTNAS, OELRNELIETHA
8. HUEMMEFEMMAEALL, X —4F 2R BB T FAE AP WMAETE ZeetE, T
AR, FRE L AT R AL A ek Ty ik RAFAR S, B T RAA AR T AR £ 8 % Mike)
RIER, KRRV THEE.

Fluent 2/l Ci&#2 5469, AREFRKORFHRS4H. Ak, sI5AN G, &3IELEH.
RAEVRRAZRIA AT 4809, RSN, AT SELIAT. R A HVAR R & HoiE g S AP LIS 548
Y€ % %, Fluent 1£ /8 client/server 244, B C AFF AR F 2@ TR A AR EBE LN B
WIEBATA.

& FIBR

* Z 3% Fluent 314464 4= 4
* E3E Fluent i+ H 5-#7 42 & B B 3 04 A £ A

XD Fluentmwmgsin

Fluent #{F45H) 3 ZAFEATALBE &5 SREES A5 AL BE 28 = H0 70 .
1. ATALIEER

T AL B 2% 3 L ok g 57 I B 1) A LA R R RS Kl 43 o E Fluent FLHARRASH, 38 A
GAMBIT #2E R 58 B LA AR fy 2 S AT IR A% K1) 49 o 7F Fluent 3144 #8 43 ANSYS B2 )5, v LUEE
ANSYS #f44 H ) DesignModeler #0157 J LAY, 3 it Meshing #f8# ICEM CFD ¥tk i
47 RS &I 53 o

F Fluent 19.0 1, SL4HEM T Meshing ZhEE, 7] LA Meshing A5 3K1) 43 15 57 2l 45 44 RO S



Fluent 19.0 RI(EE * D
MAIEEE

2. KfEs%

RAfEFE Fluent BN OFEF . — RS HEEAN Fluent, FN LS5 (8 AR5 25 i2E4T
T, HA G FRRIROE . IAYITERIBOE . BT R AP EE .

3. FAIESE

Fluent #1546 Dyhe LER KNI G AL BETh RS, [FIRFE W {E BT ANSYS #4461 CFD-Post % {4
BEAT VAL Y i AL PR

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%

2.1.1 Fluent 230 &

R O e e e SN

{E Fluent H', J53)1247 Fluent MR, A HEZH 50 & AE Workbench H1)5 2B F 7 o
1. EERzh

(1) Windows % %

HEBEHAT“ TR — “ A 2 F " —~ANSYS 19.0—Fluid Dynamics—Fluent 19.0 74, {8 7] J2 5l Fluent
B, NS FERm. 83, /£ DOS & K fi N\ “C:/Program Files/ANSYS Inc/v170/Fluent/
ntbin/ntx86/Fluent.exe” #y4, BIA] 25N Fluent.

(2) Linux 2%
TE & Ed % N\ “/usr/ansys_inc/v170/Fluent/ntbin/ntx86/Fluent.exe” #74, BRI J33)) Fluent,

2. 1£ Workbench /2 5)

£ Workbench 15zl Fluent 1 4% 75 2z 1T Workbench 2%, 85 S\ Fluent i1 A8, # ANFEF,
ABRAE

£ Windows R TH47“FF4” — “Fr5 725~ —ANSYS 19.0—Workbench £54-, 251 ANSYS

Workbench 19.0, #AZNE 2-1 AR EFRE
“2 102 WFHFFHE Toolbox (T EFE) Y Component Systems—Fluent 3%, BT &I H SR X 6z

SIE A, WA 2-2 fix.

WA E A FRY Setup, 15 H 3 Fluent 204+, Fluent 2k B 51 /5, ¥\ Launcher i,
WA 2-3 fior.

3% Launcher FE I LUEBITHESBMI2 "4 (58 (2D) HE=4[HM (3D), WEITEAE
B (BRELEIEE), RETESERRMIELEZHMITE, REMBHAERSEE
T RMIEETIRE

1% Meshing Mode S iEMERT LAt N Fluent [ 4% il 73 A =

% Meshing Mode R /& 3D #2A! F 4 Tit, B A Fluent 449 Meshing ) & R 48X 5 = 1k W A%,



'*‘5:

o Fluent ER{FEN

Fle View Tools Units Extensions Jobs Help

=11 RV'EEPm]eEt

@l import... | #9Reconnect [f] Refresh Project  Update Project

ACT Start Page

Design Assessment

Eigenvalue Buckling

Electric

Explicit Dynamics

Fluid Flow - Blow Molding (Polyfiow)

Fluid Flow- Extrusion (Polyflow)

Fluid Flow (CFX)

Fluid Flow (Fluent)

Fluid Flow (Polyflow)

Harmonic Acousties

Harmonic Response

IC Engine (Fluent)

IC Engine (Forte)

Magnetostatic

iy Meodal
& MedalAcoustis
fili Random vibration
filli ResponseSpectum
@ Rigid Dynamics
f@ Static structural
3 steady-State Thermal
(=0

[r

Tharmal Flartric

View All | Customize.

o Ready [I¥ 30b Monitor.... | = Show Progress | % Show 0 Messages |

% 2-1 Workbench 3= Ff]

Fie View Tools Units FExtensions Jobs Help

i lli=3(=] E“, [H Froject

Flmport... | ' Recornect

Refresh Project # Update Project | B ACT Start Page

@

@ Engineering Data - A

B external Data 1
@ Bxtenal Model 2| @ sep

Finite ElementModeler 3| soten T

Fluent (with Fluent Meshing) Fluent
Geometry

Mechanical APDL
Mechanical Modd
Mesh

Microsoft Office Bxcel
Performance Map

Polyflow

Polyflow - Blow Molding
Palyflow-Extrusion

Results

System Coupling

&) Turbo Setup

&) TurboGrid

B vistaaFD

B \istacn e

view All / Customize. ..

& Ready 7 Job Moritor.... | [+1Show Progress  |1,% Show 0 Messages

22 QIESHTIH A

Fluent Launcher

Dimension Options

O [ Double Precision

@® [ Meshing Mode

Display Options Processing Options
Display Mesh After Reading @ Gerial
Wworkbench Color Scheme O Parallel

ACT Dption

[ Load ACT

[ Show More Dptions

Default Cancel Help

& 2-3 Launcher F1f]

23




Fluent 19.0 RIFHE

MAINBNGIE -

./

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%
220
2

2.1.2 Fluent BRRE &

b s b e b bbb e T b B b e St S s S e s e T e T R e e e R e T S e e e e T R e R e e

Fluent I 7 10 F 5 OHESRAR 0, AHE SN B BRI LS T SRR 555
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o fEREM: 15 EMEZN Fluent 16.0 FFha 4 HILH, H& ANSYS FURM ey, abbide. AN
HE B BT R APRA, kD N O PR R AT R AE.

o HEU/IF: AREME-—DRULTE, HEERTFHA R X - #ATFHRE.

o EAMEHITH: S&TXNEMRENLM, Gk, FH. Sl RE%.

o HAHHN/NL. THEARE: LEEEMK, NEKTXENMEFER, THZXAEERK

% Fluent XA 44 B
EFRETTHE.
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Rendering Graphics Window
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& 2-6 Display Options % i HE
(2) 7F Display Options i/~ HE ) Xﬂ“iﬁﬂi‘? , ¥ Color Scheme N Classic.
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> display
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/display/set> colors
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Fluent [ 1T AR i 0 B AR SO SEBISCIF . Bl SO R RE SR 4, B ORAE T 5 3

AR, 4935 CFX. ABAQUS. NASTRAN. Fluent4 4%, ﬁﬁbﬁ%LMﬂSﬁAMﬂS%%Do
B BN S Ve AT LATE File SEEAr5ERk, AN T

1. B ST

DX SO L B A WA R i AR AR AN R A IE B A L, DA 3% 0 B X g R SR AR RN 15 5 R S5 B S
o 7E Fluent W, MO EHISCAFRI— T8, RIAE SRS SO mT DL 2% SR qE -

File—Read—Mesh

FIHF SRR IFN R SO o PRI L XA S R L 202 Fluent 3149 A% . o] DL RAR
J%, Fluent P 32 4% 20 % 10 XA 40 4E 5 GAMBIT. TGrid 1 ICEM CFD.,
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AT

BT A F Fluent P & i U P& SCARAE, Fluent 38 AT AN FA RS 000 A% ST
Ho A% 2SO N B B A 2

File—Import

SR BT A RS A N e s i, B 2+ GAMBIT. [-DEAS. NASTRAN,
PATRAN. CGNS %,

2. EERHIHMEIE M

£ Fluent 5 BEAE I AR AR OC 45 B ORATAE S SCAF AV ERGE SO BL . (R RAF TP, W] LIS
R SCAFORAT O — RS S BRAE AR 20 BRSO IR 2 T R R IR, 18T R Fluent 7
O AR AT BB BRSO A% 20 Fluent 36 RT DURYE T ST AR R O BEE,  AENRI R — 52 (iS00 Hurt
EEI7S @

(1) %% Fol5
WA, FOOSCH R IR B TR, PR RIS B, IR 4 cas,
HCHENBRAETT AR R AT Sl 38, ATTF SO 6 1, T LA G B S T

File—>Read—>Case

HIHHRL, 1% RINR e e, TIPSO SRR E 1, mtn] DAORAE S SCAT T

File—Write—Case

(2) %5 338 M

LT T RSN AEURE B, AN S 8HE & WS B IT N BB LR ZRE, HY
J& % . dat.

Bl A B ORAF I RS 5 A SRR, AT S g

File—Read—Data

FTIF A6 4 B T3t mT LA N B8 S

PAT SR A

File—Write—Data

YU RT BAORAT e SO o

(3) FAFi% B HA5) A A did XA

SIS A S s SRR TSR, R F X PR SO st e] UOT a6 15 12
Fluent HA] DL [N 352 N B80S X PR SO, PRAT S SR A

File—~Read—>Caseé&Data..

TIPSR PR A O, SRJE IR PRGSO F S N T, Fluent 2 H 2R 5 5451 5% 1O K
A IR R, PATREERAE

File—Write—>Case&Data..

TIPSR T O, RIS Save (IRAF) » AT LURE 5 Al vH SR O B S0 SO A SO 1)
I DRAFAEAR R I H 3 L
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(4) 8 SHRA S A 2t A -
{E Fluent tif AT WL 597 DU RE LA A THf, [P oo oy O oo
FHCITRINRE, T ABE SO RAPIE, AR MRl [Bor e

Save Associated Case Files

St B S ORAF SR SO, SEARAE N 8 oo e

File Storage Optiems
File—Write—Autosave.. [ Retain Only the Most Recent Files

& Autosa

Only Associated Case Files are Retained

T-J& Autosave Case/Data ( H s {47 B A E s O 4F) TR e e
WATTF, W1 27 i, ATLASN B B SOPE RO SOPE I [ttt v it [
(AN, 1EAGINBE S, SCHHRAEIRG N 0, BIAR{
HRAE.

SOl 4 R A N BRSO i 4, WRfEm g 927 ARG SBIRMECR

MR BT A, WARSES A s DR A7 S SO R ECE SO N E.cas BX.dat 1528 .

K wRES LRI RA g Sz R WA RS AR RS 5 KR ) KA S A
X ¥ g7 Aoz & Fluent ¥ E45 LA

3. BIESIZENARE

HFECAF (ournal file) #&—A Fluent (Jir&5E4H, HMWFH Scheme 155 5. 7] LB ANE
REVEBERE ST — MR P BENEIE R Al G, RS H SISk R ER a5, B a4k
BERE A 55— AR M P SO g B 4% B3] Scheme i F QU BERE SO, R TR RS H
FORTRAN 15 & 4 F2 24

BERE SO AT LU FIVERETE 5], Scheme HF IS “ 7 MEERAEAIRIAR L. 7E—AT1H AT
RIS “5 7, WIERBIZAT ERAT, FP Al DAEERAT th v RE SO i 45 2, R mT AE —
SETE I A AT

R SO AT A R 3, BRI E RE A A S E S LS HOE S . BRI,
I RERE SO A ] 2 AT A, XA SRS AR S 1 G R AT I i e H A G
MR AR . R LA FH A0 B T TN A 28 A SO B
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File—>Read—>Journal
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SRRSO RABL, il (transcript file) 52 H Scheme 15T 5 M), W LA 7 BT A &
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RIS, DAMEAERE P AR mT ARl SR AT R 2T
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MATRISE

SR RS ST S BRI R 7 W s D SR SO S B, s AT 5 L AR S AR SRR, B
AT S B R A

File—Write—>Start Transcript..

I IR FHC T o AT R HRAE:

File—Write—>Stop Transcript..
D 1k S A
5. BB F R
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SE SCETEN VAL IR LA o T8 57 B o Al SO 3 5 R A T
(1) AT S FPRAE
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TIPSOt g 1, SRS RS0, BRI NG 57 e 4
I AR SCAE
(2) AT FRERAE

File—Write—Profile..
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fios, EEAIEHL R e R E SR A S, FIRAE
Surfaces (FRTH) FIEFRE & LML A X, F7E Values ()
RIR B ER TS, il Write (5) #ALE AT LA
B 5 R B A S ] 2-8  Write Profile (5l EE 04D MK

12 5 R U A SCAEBE AT LR TE ISR S B, mT DURAES S GI . i, fEEEE+, Ho
R ST A, R EREE— N R A S . ARV A — AR E B, B P AT LL
BENIXAN SCAHAE B A T T 5 0 S 264

6. RERIGH

B S i 1SR () B ] CARAR 2 s ORI SO s AT R A7 . PRA7 7 NEFEEH Fluent #04F
P B AT ARAT, ] DU 28 =5 BT B RAT B S B A

Fluent B —4~ Save Picture (fRAZEE) THIMR, TELRAFERMGSCHERT, AT LA A X AN m Ao 4
TR P BT R E, WK 2-9 .

Options Merge Profile Options
@ Detine Nev Profiles Vrite I
O Vrite Currently Defined Frofiles
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erge Profiles

Coloring File Type  Resolution
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Window Dunp
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FEIX AR b AT DLde 38 PG e 3L Bt 5 %6 TR, A3 pR s Mg 1), 30T AT U B SO
PG SO R 22 AN K, o] DR BE 7 B AT IR B . U 5 Rk 88 U RN B G KIE I
R R . SO SR A AT LIRS SR R B A 2, X R YA s i SO B il A ik, (E2 G
HRZE; REERSEERE, HEERGRES.

TEWE TG, JoH Preview (TN 1A & EGOR B2 72, WA ML iz,
PEFTRE LRSS HORE; R EL R, BT L% Save (fRAF) FRHLERAF UG . WnAE
TRSEIE X, A% Help (F5Bh) 43RG L TS .

7. iE Scheme E3XC#

Scheme 1 & MIVESCAF AT DL =R 7 0 N — PP RAESE S /EN Scheme SCAFEEN; 35 P 2LE
SRRSO R =2 B Scheme 18 5 IR 21N

Witk Scheme SCAFLLEER, AILLEE R FISE RAERAEEA :

File—>Read—>Scheme. ..

B A5 P o K i BN«

> (load "file.scm")

/I Scheme SCAFRT LA R SIS EARAE N -

File—>Read—Journal...

8 w4 file/read-journal 2N, LHTLLH “.” B source T4 1A

> . file.scm

,

> source file.scm
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Fluent 7] LiHS BN B0 45
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HE. AR
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TR B

A4, EFFREK .

D3 7 O/ 0 =R k1= 5

ot B AT RS R Rt

REATE T

Bt (Fab) Br. EBM (ké) LRFHRZITE.

% BRBS5H Z R, A3 WA R E A 5 F/8 74 B T4 B AR A 45 B .
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AERNGE T Fluent A HIEEATE N, 4% Fluent 1932507 AE R VG, Fluent [ EJEHH 7
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PA K Fluent B35 1%,
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FE— AT, (BRSO JE 0 R TR .

KEEH /4 ANSYS Workbench # DesignModeler AL 4 F J7772%, IX MR ELE 24— =4E CAD
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m DesignModeleri&it

DesignModeler s& ANSYS Workbench FH a1 & J L # 8 () & . WA %, DesignModeler Z:101F
— &) CAD T K, {H5¥@ CAD HAAIA .

DesignModeler =224 ANSYS HA BR 76/ AT HELRLAR 7752 0 i Ik 55 14, B — 48 —fik CAD 3K
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Workbench 19.0.
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F)Y Unsaved Project - Workbench
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== M Project
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H#EN DesignModeler 2 J&, G2 RATH A DesignModeler [ H 7 5t @il 3-2 fios.

BT A: Geometry - DesignModeler

File Create Concept Tools Units View Help
OB @] Dudo Gredo [|select[h by MEBR@ o | H o |[S ¢ QAR QR Q QSR 8 |[+[6e [
W~ W~ A7 A~ A A A A 7
XYPlane v | none ~ #3 || Generate Whore Topology [EParameters
Rexrude BRevolve s Sweep & Skinjloft

[freecutine %] [Graphics 4
B, /8] A Geometry
fy e XYPlane
iy sh DPlane B c S
et TSRS
% 8@ 0 Parts, 0 Bodies

iy

Sketching  Modeling /

Details View o

TR 514 B LA X
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) b3

15.00 45.00

Model View | Print Preview

& Dynamic rotation [No selection Millimeter Degref0 0 |

K| 3-2 DesignModeler [t F /7 5 ifi

A PAE H, DesignModeler W P A sEbr B 5 HBii 4T ) =48 CAD #A-dE% 280 R,
DesignModeler 05 FH /B0 B AN NG 5 20 225K, anof] A SRR s F B & 145, NIHAR—F
DesignModeler F)FE A 25

DesignModeler [ 3 2 DjRe# &R P E S TR, Wb BARERIERR B c5E . X5
FEASE 7T ALK, W 3-3 Fis.

o File: BEAMFHRA, BEFAN RN, fad . REUKMALGZTESE, 034 Hr.

Refresh Input
] Start Over (Cirl+ N)
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