) .
ANSYS 14.5

SERKIEEE

ZSARS Ve e

DVD HsT )

* EEDITER * BRMAAERSITE ¢ SHRRNRERESITE
¢ FLUENT shiit& &t & NIRIERNREREHE ¢ SEENRERSITE
¢ ET MR ERENBE O ¢ EEEENRERSITE * NENRERBSIHE

¢ BTl LB E D & K EFBIRERS IR & BEAERNRREBSITE
¢ ETNIRBEERENBE O ¢ FERPEFRRERSITE ¢ FREENVNERERSITE
¢ T RERSABERBSITE ¢ BHSENRERGIHTE

Z AR AL

:/ POSTS & TELECOM PRESS




AN SV I
b 5



EBEMR%EB (C1P) #iE

ANSYS 14. SR E R A LAk I6r / RABHwE. —
b5 o ANRMEHE HAAE, 2014. 4
ISBN 978-7-115-34586-8

[. @A 1. OF- . OMF—#BE—HETH
Mr—RM R —F6m V. @©0241. 82-39

o B A B B AECIPEEAZ T (2014) 450362985

HNERE

P E R A 1) S AR T CRRSERRh, ¥R Db A . MBS . fed. s,
vy KRR 3 R SR A S, K 2 BOE LR PR -5 35 4 A sk A S T, BT AR AT Sthoks 9 5
MGk, S9PrfAfE— @M. Was, EERmERE, R BEEULM, ST
R TR 1) R KB R 4% . ANSYS J2& H BT 2 388 & A A B, 3L Workbench -6 L1 A
If, DhReATH. ALl ANSYS 14.5 AlEA, 3T ANSYS (¥ Workbench -4, FJH] Workbench 1[f]
Static Structure. FLUENT ¢ Steady Thermal & SEERUEE . AN AR K 50 i) DL U RS & #1028 1 fiR
RSEBR TRE AP s ) () R Bk A R . A5 LA “ D BEVH+ L o0 M+ B R B R,
KBS T AR A AR R A AL TR N

ABAER B BB KR . 2. PR, FEh k. IR R AR IT DL BT
FUERFERA EREM 6/, BATHEAS ANSYS 14.5 [ 282 5 ROi RS & ﬁﬁ&*mﬁ%%%
A5, ETER @ EEE « BRUIHUATF RS A B 07 SCOE (R I Bk

* G E S AK 2]
DT ki ,
FULENH] R4 ek ¥\ =2 /"*’ﬁ

o ARHBH I BRI RAT sl Lxrsczf%n@g"’-*@
WB4i 100164  HLFHER{F  315@ptpress.com.cn b =
M4k http://www.ptpress.com.cn
AL 5B B Ak BRI A B2 =]

® JFA. 787x1092 1/16
Epsk. 23.75
TR 576 TF 2014 44 A% 1 i
EN¥e: 1 - 3000 fiF 2014 4 4 HALRTHS 1 ENK)

THr: 59.00 J6 CHHEED

IEERS AL (010)81055410 ENZEREHLZ. (010)81055316
R&BMPHLZ%: (010)81055315




L) ANSYS 14.5 R B A SR A —

*x F A

R E RS ERE N RICEAERET 2N ER, B RBR Y. B N%E. AR
¥ RO R, MEHRY . HERYEE . T TREESRL O BRI EER A

| RN GEEH. FHAGERES RS ZAAE T s . K F AR, SRR

SEME. BEZ BT, A AR AR S KRS . MR KRR BRI KEH
KATEW . M RSVBARE TR . TR R TESLER, BE0i DEsos TREM

| RS, BELREREESR. ANSYS [ Workbench F4, #m T Static Structure

(458 J1% ) /Transient Structure (Z5fJWEZJ1%%). FLUENT/CFX Ll Steady Thermal
(FaZAHIIHT) /Transient Thermal (BRSO FHEL, wTUIFRBRIE . #ME . 6HE H
B LA RO AR A, ThAeATE, SR, AT KR

RAFEF =

AHLL ANSYS 14.5 RJEA, H4HEET Workbench F&, FIHEZAMERITEHE . i
]« P RN R A B A vk SRR AR . 2L “ DhREVHR+ i) BT AT+ N i R
W FR, B KBl emAERE. AE. REEBESETEPHINE. EET
PR SR DA TEAE, AR R Y AR R A N A, 3T SEIR SR B AR )
T IR R
RS R17TE, FENBENAWT.
o F1E: HBBEONHAMEL UK ANSYS LIABEOTARIES HEE.
o ¥2%F: FEHMFLUENT st M AR ERFSHXE.
o F3E: FTEHMBATHINBRHEZHNBEI I EO FRIEH .
o FA4FE: FEMAET MK MM LB BE N LB FotRE T %,
o FSE: FEHBETHINKEHENZENBE N O FoRIET .
o F 6 F: FEWR T ACRANEZ/ESITHAE. MEKL. BETERE
o AE T ik,

o FTE: FTEHRFBMMAREB/ES T EEE. Wikl BEiTERAER
BIEFE.

o F8E: FEHMARNENAEB/EITHAEM., Mikkla. BeitHAEEM
BIEF .

o FOE: FEHMNEERENABEBES TEEE. NEXLS. BEHERE
PR e iE.

o %10 E: FEHBAAFTHHNYAERS THEEE. WERXS. BEHHE
AR F AR .

o F 1l E: FTEWMHAMTFTROAEBSTERELE. WAL BETHE
AR F R AE T %,

o F 12 F: TEHMAETENRESSITEAE. ML, B4 TERE

oA *.




>
z
1)
=<
w
=
(3}
#
o,
#
&
9
o
]
L]

o ¥ 13 E: FEHRHMRANABER/E THEEE. WAL LS. BEUHERER
BIEH .

e ¥ 14 E: FEHREBECHRERSTEEE. WAL LY. BoiTHAEM
BIEF .

o ¥ 15 E: FEHBIMEHRERLS TEEE. Wkile. BEHEREAR
7.

o ¥ 16 E: FTEHBURATHRAEBSTEEE. NEX Y. B TERE
FodtE .

e # 17 E: TEHBRERFTENNMABEBEITEEE. Wikkla. BoiHE
WRAMBIES .

APBERSILFEPRE T LR

o AHUEMEGNHANBER O BE, ENDE, EHF S EREHE
] PR B A,

o AFHXATRERORYUN B LG REMESH I E, Mt xE, HARE
Rl KE RBEFAFEG, FENAFHAEEXHTT HifokdEt, B
EEABRRBEAS T ITASNRTIAKS, FHAPEFTRY GBS Rl
fAN AT A LK.

o AHRA “shEk. L6, NI BEFAANHBTE, —STHREAPFHR
HEBEST T %, MHENMN AR LA RMTRATRIFANHE, F/HF
FARXENE 0.

o FHRMUTHAHGINEX M, THEHFEHERAANE.

o AHHMBHB. LA HBELTAL, HELRHFOHHIATH KRS EEN
W, LiEHFERE, FIZRELHF.

IEE TR

EBEpIZ, WEEE, ohem, eEREAHET A, RBHIEERIER
RGBT B AR SR O A T i S 8RR T AR

AEAER A BF. KR A, 2. PR, A3k, dEEZXFTEFARA
. HIM. RN EELAE/ LRER SRR, WA ANSYS 14.5 B%3E % 3 #i
R E I RBEARNEESE R, EAEAREHE . FHIHE T RS BUE 0 T F M
HH

MEAE &A%

APRE 1 KELEHA DVD 4, FEARSNEEHMNHEWT.

1. START XA kA F A48t Bl egAL 4 XAF, T8 L+ 69 NEazd, END 4 £ A F4
ARV T 6945 B A, 3 b 69 NERE, AVI XA £ B T 43K PT A 384k ) 6 324k
FA%, sTEL P NG, HEREE BIEHK6 AFEPTIE.




2. Ch*Xfh£e* 5 RALAMAKT, SAFNEE, L PRSP RAZGAEL
PE, AR b AT IR I 6 AAE AF. 4 R A AR A

3. AHALT ANSYS 14.5 ASATE A, &4 E 2R RIKTF Lk R A b,

4. HFAEFGIHFRRE, Bit, TE2HLE LORIH L4 B QmEL L, FR
WA Rk B, FABF RS,
R BBCUHFRTERERENREWERTH “avi_tsccexe” .

EPHAREAMKERLOYRE. B, FEEAMKE CNPC “AMETRE” EALR
B ATTE. S8, R, B, B4, B K. BRE. KXWS5TH
S REIUBRAE R SOR S TAE . ARSI B T A RME H HARAL (K S SCRE, 7R — FF BUARIE
MR FNEIEFRE SimWe (FEFHERIE. TREERBIE. WERIET KRN AR

BRI H¥.
RTaw&KF, HifEeR, Bhafmmzat, B KEEL TIHE. EEEd
L FHIR4 swputicky@126.com 54 E AT, AR ! AR
ETE
2014 £ 1 H TR




£ S‘EP

ANSYS 14.5 R EMR A LRIBE

B
|

BRI TR0 % % R —— 1
L1 BB B R G R oeeeeeeneee e 1
§ 1101 SRARIE ] A2 oottt 2
1.1.2  EJARIZ ] 7 AR oeeerrmererneee e 8
1.1.3  AEHIE 4] A2 cerverneeiiiii s s s s b s s 8
1.1.4  FBAE A FrAZ creeerrerrmm e 8
[ 1.2  ANSYS S IR Y ZE T, coworeosrommvmusmmomsssusssrsressassaomressasensanpsenensssassassssenssonssasssansassatrebansan 8
12,1 FBAE SR -oevereremmmere et 8
1.2.2 BBy Am A ettt s 12
1.2.3  BAGJAG A vverernreeernne et 13
1.3 N e 14
. ¥ 2E FLUENT o [T | v - R R —— 15
%E 2.1 @M%Eﬁtﬂ .......................................................................................................................... 15
‘ DL B IR AT GG B eworoeresseevsmeseengosssiesssssassisgossesensessios g A5 i h5bce s o p s ks 15
2.1.2 FEAF AL FLIG T LT AR oerererrrrrrrsnenen e 16
2.1.3 S ARAER GG F0 M e 16
2.2 ARPREG AL T 7 ceeeeere e 18
D21 AR B A ]S reeerererne e s 19
222 AREiE AR E) RBL e 20
223 FEMEHIM I A e 20
[ 2.2.4  FEME ST EIE B AEL e 21
é 2.2.5 B BRE MY R A e )
22.6 B EHEMABITE] BRBL o 24
227 B FARIE B X IRIZ B FRFL e 24
2.3 N e 30
£33 B ETF N RIS ST 31
3.1 FEZEIB BRI corveeeerereeeeeee e 31
7 311 ) B A B BE S AT ceeeerrer e 31
3012 U A oo 32
I B T - ] PP R 33
3.1.4 FLUENT F 4R ABIZL F -oveereeererremmmeseeeeet s 34
h 3.1.5 L RIS ALTE G A e 39
3.2 AEREEAE ALY ---cor-eeremsomecmrmevnrmsoreasmmmmsssnssusnsensssnsssesmarassypassps s eanerennenssns rensassdspuasssssensenss 42
} 3.2.1 BB A e BE AT weeeeeeeee e 42

l s =




322 JUATT ZE A oo e 43
323 AL KN 40 ceveeererenne et 45
3.2.4 FLUENT B R AR B rooveereeerererr s 48
325 LEE S AL IE B J T ceeeereene e 55
3.3 /J\% ....................................................................................................................................... 59
F4 =5 %?iﬁﬂﬁﬁ‘ﬁ%l"ﬁiﬁﬂ’ﬂﬂéﬁ#ﬁ?fﬂ ......................................................... 60
4.1 LR ERIABIIEL voveenreneememreen e 60
4.1.1 iff‘]ﬁﬁ—%:‘g‘ﬁ&/n\*ﬁ ................................................................................................... 60
B.1.2  JUATT FE AR coeereree e 61
4,13 BUAB RN 4 seeeveereeneemetsi s s 62
4.1.4 FLUENT B g SR ABAZ T -overrererrrerssssesen e 64
4.1.5 L5 RS IE G 4 AT vt 71
4.2 VEHZEIBBHATLFUL -ooveerereerneemeem e 74
———rmsm 421 B T A B TR AT oveereeeee e 74
)Z> 422 JUATTZE AR coereerereree e e 75
@ 423" AR L onoirsesonessssnmonsansirersessadssossissmsnasinssvnsusomslvasshossssoshusnoniibassanssttbinntssdlestnsh posvosntus 76
g 4.2.4 FLUENT T 4R ARIZ E -oorerererrensersetset 77
%; 42.5 LEFR S A TE G 4 HT e 84
n B3 7 N G e s 86
]
g % 5% g?aﬂﬂﬁ}%gﬂim;‘fmﬂgﬁ*ﬁg‘;ﬁu ......................................................... 87
o 5.1 - FRANTKILTRABIL s corsevsersmssasommssmsirmnsssspssssussnsssnsssosssnssrotionspuchsomssossssnsessavissiontonsorsmssaisiives 87
% 511 B LG B FEAAF crrsemmmmssssnnecs st 87
5.1.2 U A o 89
5.1.3 PR AR R 4 eeeereee e 91
5.1.4 FLUENT 5 84 K AEE B verveererrnrsnesenstentes 93
5.1.5 2R S A TE B 4 AT cooereerernreeenee s 101
5.2 DREEZR I TRIIAEIUL -ooveemerrmmrreme e 103
5.2.1 BB R A5 e BE G AT wereee et 103
5.2.2 U AR oo 104
5.2.3  BUAB KN 4 crerrererrnerereen 105
5.2.4 FLUENT P 4R AR T -wvereerrereermsmsesiet e 106
5.2.5 LER A IR G S HT e 113
5.3 FHABHRE PYIB BRI, oovveeereerenemrnee 115
5.3.1 BB R E EBE A AT ceereererrnernernet e 115
5.3.2 U AR oo e sa e 116
T T T b = ] 2 PSS 119
5.3.4 FLUENT P AR ARTZ T -oreerreeernmrnrmsnenrsenie s 121
(2)




535 %%5&]:;254]\*5— ..................................................................................................... 127

5.4 AR FEEEEEHT JE R TRIZAEIL veerererseseree e 131
5.4.1 FA) B A B BE AT coeereerere e 131
5.4.2 )L'ﬁ}%#ﬁ ..................................................................................................................... 132
S5.4.3 PR AE R 4 veeeeennree et s 134
5.4.4 FLUENT B AR ARETE E -oreereererereserenets sttt 136
5.4.5 45 R S AETE B S A e 143

5.8 /N e 147

%’ 6 E T ﬂ%i%?&?ﬂ.@;ﬁéi—rg ................................................................................... 148

6.1 %{ﬁﬂféjﬁLﬁE\%ﬁ*ﬁ ........................................................................................................ 148

6.2 Rﬂ@*ﬁ ............................................................................................................................ 149

6.3 ﬁ%m%tﬂﬁ .................................................................................................................... 156

6.4 FLUENT :PB{J;R%@-‘&E .................................................................................................... 158

6.5 TRIGIPHTIE T crovreessorssnsnssssarssssssnsnssscssasasssassossessssnsssassastsssansassssnssossossassssasssssassssassassonss 164

6.6 %mm%iu% .................................................................................................................... 165

5.7 SERG IS SRR «vsererussirrsorcerversonsensenssmensonsssrssssmssmasnssssassasassassinssssdissessussnsossnsaspasingsisensssss 166

6.8 %mﬁ*ﬁféﬁﬁ ................................................................................................................ 168

6.9 ,J\g:gl: ..................................................................................................................................... 168

HBT7E WIENRBREIESTTE s 169

70 BRI G LR AP -oovereeesssseemssss s 169

7.2 )Lﬁ@*ﬁ ............................................................................................................................ 170

73 W%iﬂﬁ ............................................................................................................................ 175

7.4 FLUENT [:I:E(];kﬁ@&ﬁ .................................................................................................... 177

7.5 %%ﬁ*ﬁ ............................................................................................................................ 183

7.6 /J\?i:'f ..................................................................................................................................... 184

% 8 ﬁ mwmg%ﬁ@ﬁo&i-fg .................................................................................. 185

8.1 %{ﬁﬂfﬁjﬁ%%"%ﬁﬁ ........................................................................................................ 185

8.2 Rﬁ@ﬁ ............................................................................................................................ 186

8.3 TG MUMGRII SN wrovessovsonsssnsossssussnssssssnssnssassassonssussassssssasangsssossssvosssssossasissanssssossassossssnmssssssasss 190

8.4 FLUENT EPB{J;J:{%&E .................................................................................................... 192

8.5  TIG I HT S HLIE -ovovvecerusescrsnseccssmsisisssncasssusmsssasuscnssssesessnssssssssssssessnstssssnssssssasassassanssssssns 194

8.6 %m@%ﬂjﬁ .................................................................................................................... 197

8.7 LEBIMIER LSRR osorovmmemsmnsmssmsnssmmmssisussenssnsovsussisionssnsanons sassssasiasssossiipeasssssonsosspssnessesnsodss 198

8.8  LEMISP T IS T - vmsmeesenonssrosmmsmstssssmssamasmsansusussmsasussaessuesvunssbnnianiTosnsassssasnposdbpsisssissonsres 200

8.9 ,J\% ..................................................................................................................................... 200




>
=
w
<
w
=
(3]
#
i
L
=3
£
i
i
]

HOT NEEEIEE B TIEIR G T E «ovrrrrereesmssmmssssssssssssiismsusssssssssssasssisnsassssssssses 201

9.1 W T AT FER AP AT coveeerermrmsere e 201
.2 L] B AL eeeeeeree e 202
93 ﬁ%[};}%kﬂﬁ .................................................................................................................... 206
94 FLUENT *m*ﬁg&ﬁ .................................................................................................... 207
0.5  FEIBRTIE AT «ovonousorerorssssrentrsstearsonnonsensestenssusnorsrsinaresipsbopsilosappbopivsssspisipshbspifodoosedienbnos 211
0.6  LEMIPUAR RSN =rernermesirsarsasmiossmmiinsunstscransmsomsemsnesmentenssmeesemensesinansibiosbin inkusooyasodlisbguessobchosss 213
9.7 %nguﬁ:%*% ................................................................................................................ 214
0.8  ZEMISPET IS HBTEL sesoressssiassassssisassnssinsssasnsiorssssssssasionnssnsnsesaisesenss sissssssntnsassassbonssnssossassosopnsass 216
0.0 N G e 216
FT10E KEMPEFEAEEIBESITE - 217
10.1 %ﬁufﬁﬁ%%\%ﬁ*ﬁ ...................................................................................................... 217
10.2 }Lﬁf@*ﬁ .......................................................................................................................... 218
10.3 ﬁjﬁm%—k‘”ﬁ .................................................................................................................. 222
10.4 FLUENT q:gg;kﬁg-‘&ﬁ .................................................................................................. 223
10.5 ﬁ%ﬁ*ﬁ}ﬁﬂﬂ .............................................................................................................. 228
10.6 %ﬁ]'ﬂ]%t[’ﬁ .................................................................................................................. 230
10.7 %mbnﬁgﬁz% .............................................................................................................. 231
JO.8  BEREIAPAIF IS M «reecscssminsenensunrsmionammasssusssoverseasanenssss ssnntnsdssssssnanss sosspisusssisessossssvussassuessinis 233
10,9 /N G et e 233
%’ 11 ﬁ %ﬁ;¢$$*&ﬂ@ﬁ@ﬁéi—i—§ ....................................................................... 234
11.1 %ﬁuﬁﬁg&g%ﬁ*ﬁ ...................................................................................................... 234
11.2 }L{ﬁj‘@*ﬁ ........................................................................................................................... 235
113 ﬁ%@*z&tu% .................................................................................................................. 239
114 FLUENT EPH‘]*%&E .................................................................................................. 240
11,5  FRITAPET JS BT +reermorsrsarsensersasenrammussrenssnanssvassansanstssssnssnosnsss ionoe s stnssess stasyasvesis VIS 055813 244
11.6 %#\]W%ﬁ”ﬁ .................................................................................................................. 246
117 — B E I EEHIIIER S SRAR <-oonereeererssrorssersessasonssssanssasensapsssssasaserssnsassssasssssasssnssinssases 247
11.8 — BB ETT L B AT IS HBTH «reoesssersorsssnsessssassssasuessatonsasensssnserensasssssssssssnsassdussniasasbinssons 249
11.9 ﬁﬁﬁ‘%lﬁﬁﬁ%mbﬂﬁ—%*% .......................................................................................... 250
11.10 Wﬂ‘gﬁlﬁ]ﬁﬁ%mﬁ*ﬁ)ﬁmﬂ ........................................................................................ 251
11.11 ,J\% ................................................................................................................................. 252
F12F BT ERRBEIBE TRttt ssnsssssssites st 253
12.1 %Wﬂfﬁjﬁ%%ﬁ%ﬁﬁﬁ ...................................................................................................... 253
12.2 ﬂ_‘{q@*ﬁ .......................................................................................................................... 254

12.3  JRIBRIERG RIS woveermemeeeee e 260




12.4 FLUENT 50 R SR B AR B -veeeeerernemessen et 261
12.5 ﬁiﬁﬁ*ﬁ)’éﬁﬁ .............................................................................................................. 264
12.6 %m’m%f‘u% .................................................................................................................. 265 |
12.7 %Mb”ﬁgj{ﬁ .............................................................................................................. 266
12.8 %mﬁ*ﬁﬁﬁ}g .............................................................................................................. 268
12.9 ,J\éc'ij: ................................................................................................................................... 268
% 13 E %Hq:gl'ﬁ] E{Jﬁ@ﬁ%i—f% .................................................................................... 269
13.1 %Wufﬁﬁgﬁl‘%ﬁﬁ’r ...................................................................................................... 269
13.2 Rﬁ@*ﬁ .......................................................................................................................... 270
13.3 ﬁiﬁm%tu% .................................................................................................................. 278
13.4 FLUENT *E’JZK%&E .................................................................................................. 279
13.5 ﬁiﬁ%%ﬁ*ﬁ .................................................................................................................. 283
13.6 gtmm*%&—ﬂﬁ .................................................................................................................. 284
13.7  GERIINZEL G SR <oeveeveeemrmsme 284
13.8 ﬁ%}éﬁﬂ%%*ﬁ .......................................................................................................... 286
13.9 /J‘gi!f ................................................................................................................................... 287
%’ 14 ﬁ Eiﬁ%ﬁﬁi}ﬁ,@ﬂéﬁﬁ .................................................................................... 288
14.1 %{‘J—Ufﬁjﬁ—%%\%ﬁtﬁ ...................................................................................................... 288
14.2 Aﬁ@*ﬁ .......................................................................................................................... 289
14.3 ﬁ%wj%tﬂﬁ .................................................................................................................. 205
14.4 FLUENT L-PH/.J;R%-&E .................................................................................................. 296
14.5 BB A HT T DT oveeeemee et s 209
14.6 gﬂ:%,ﬁ]%tﬂﬁ .................................................................................................................. 300
147  LEMIIMER IS SRIR -reemeeeroeremsesssessssssssssssosssnssssessssssnssssssnssassnssssessassssnssssssssssnssssensessiosinies 301
14.8 %%%*ﬁ)ﬁ&iﬂ .............................................................................................................. 302
14.9 /J\?S ................................................................................................................................... 302
E15= ﬂﬂ%ﬂ‘]:ﬁ@ﬁgl‘fﬁ ......................................................................................... 303
15.1 %{yuﬁﬁgg“%{%%*ﬁ ...................................................................................................... 303
15.2 R{aj@ﬁ .......................................................................................................................... 304
153 ﬁjﬁmﬁﬁljﬁ .................................................................................................................. 307
15.4 FLUENT q:ﬁg;kﬁg&ﬁ .................................................................................................. 309
15.5 ﬁiﬁ%*ﬁia%@ .............................................................................................................. 312
15.6 %t@l@%tﬂﬁ .................................................................................................................. 314
15.7 %mbuﬁ_lg*% .............................................................................................................. 315
15.8 %*@ﬁ*ﬁfa’%ﬂi .............................................................................................................. 317
159 /J\é%: ................................................................................................................................... 317

—_—




E—

>
=z
w
=<
1)
=
L8]
i
fe
]
a
o
1
i}
]

16T YT EIFB S T E e 318

16.1 AU TRTAN 5 FBR AP AIT -ooveeeessnesssesssmsssssasin s 318
16.2 LA AT ZBEAEE «oovvermneemee s e 320
16.3 {ﬁ% @*ﬁ-{zu% .................................................................................................................. 326
16.4 FLUENT ':PEI':JXW&E .................................................................................................. 329
16.5 ﬁ%%%ﬁ*ﬁ .................................................................................................................. 334
16.6 mﬁﬁ%%@%ﬂjﬁ ...................................................................................................... 335
16.7 ﬁﬁﬁbuﬁgjj‘kﬁ .......................................................................................................... 337
16.8 #‘:ﬁ*ﬁféﬁ‘ﬁ .................................................................................................................. 338
16.9 mﬁﬁ*ﬁ%ﬁ;ﬂ%tuﬁ .................................................................................................. 338
16.10 E‘Ujbﬂﬁ‘—ﬁ*ﬁ@ ............................................................................................................ 339
16.11 E‘\ijﬁ.*ﬁ-]é&tﬂ ............................................................................................................ 341
16.12 /J\% ................................................................................................................................ 341
%‘ 17 E ;ﬁﬁ%ﬁmmmﬁ@ﬁgffg ...................................................................... 342
17.1 %&Uﬁjﬁ_‘%,ﬁ%ﬁﬁ ...................................................................................................... 342
17.2 }L{Ejgﬁ .......................................................................................................................... 343
17.3 ﬁ%@%ﬁu% .................................................................................................................. 351
17.4 FLUENT q::a(];kﬁgﬁﬁ .................................................................................................. 352
17.5 g_gﬁ\]'ﬂ”ﬁﬁjﬁ .................................................................................................................. 357
17.6 %mﬂﬂﬁ—%ﬁﬁ .............................................................................................................. 359
17.7 ﬁ@ﬁ%ﬁﬁ&ﬁ .......................................................................................................... 360
17.8 %%ﬁ*ﬁ—%}ﬁﬁiﬁ .......................................................................................................... 361
17.9 ,J\gé': ................................................................................................................................... 365
é;‘%xﬁ ..................................................................................................................................... 366




£ ) ANSYS 14.5 0B & SR 3H S

§ HBE ST

| FERREBRSUM TR, & YEIL SRR A I XM, SERE I
|| BIERAELE . (AR, HRENMYEIGHATIRA ST R AT — MRS BRI G E . CAE
; BRI T SHUREL, PE(EK 2R, i AT WA AR . BRI & R SR A5
|| MR, BAEORA . ARERE NSRBI L SRS TN %S E K%
| SRR — TR, AR AR A (O L R AR A 0 R 5 P LA
|V =R A R SR FFURE A S R L A AROR, T ARSI AR T
|| AR ARBEFCY A BRI T TR . AREARE 30 EEAHER PN
|| BRI AR, AT EAAERARA R TP LR RES), ERRE X RK Y
& WA AT, M TTEC AR BAT MR, TR AR AR A AR R 2 R 7= AT T
G R F R A TS
f

ANSYS Workbench %% T Mechanical. FLUENT. CFX £ Mtk atrast, 3F6k
| SEILF R BRI, TR BRI E RS TR AL T TSR & . ANSYS HIAMT5E
| BESEF, EELFUEN—FFATR, WHEEDRH TAEKMTR. tATE, A
| TR, RRATRE. FETE. R TE. BFEENTESHISAEEERNEN. A=
| EENEFH ANSYS FFRE AR E A TR AR, S T AR B A R R S
| RRE TS AHRAE

- FERE

VA AE ] 7 A2
B 3 ) 7 A2
et T 2
e T2
AREBERERE
#16 BE TR
R ) A AT A

1.1 BEELXAE

R[5 5 ) 0 2 SRR 7 R ) S SIS [R) I A O A A T s, T R AR A




>
Z
w
-
w
=
W
#
A
&
o
&
9
B
#
L

BRI Z RS AR E AR AR, FRS A AT bR AR,
T B A i 25 HER ARIZ B i 7 AR B R Al [ A B R ST AR

BASRUE, I R A i B AR A LB AT 2008 P KK

5B — 210 R IE R RS A E FAUUR AEE AR Al B, E0 R RS2 P E
E T ARSI, I ssh#EE . KEh ST

55 2K KRR AE R I A BRI E AL i, MUIRHDIT, ERIRYHIR
IR, HFH0R AN T FE T B X BRI SOR N, HRE G Nl A ) 8 o
JTIFERABIL -

Kby ERGAE MG B RS GRES. g5 E AR BEHEIER-: SEAH
HES&52E, LASEMRLAE) (BFEZHRNARER DS BIEMH; FHEMHa
EB5BE, HRSERELEARS BN BRI TS M T REREH.

ERBRBNARRM TR, —RAHGEN ETERRE), —REZESMFEN

| kAR CGETRUAREE) . RS & BT 5 R, L2 M 25 4T ) < 3 3 e i ST

gh, Xt A S KoL, RS E . FEAAER AT L. S35
P46 3 TR 5 L R A BRI 57 R, TSR A TR B T N G M 3 22T, R
RHESATF, BUBEGHRE, ERTEKEHENES . ENEREE.

DUE B TR 7 THREPBRIIR R, AR M T 55 & K g i — i 4t
T (N-S 7if8) HIREMSMBIIFET . —BAERIBARE, s EERST. 4
LR E, R Z AR EIEAR, WSIUE R ATHERE . 4 ARt % B ST A BT
RRSFEAEE O AT LA . P, WREIEEW K — s AR R, B TSR RAERR
SR SR A AR, B ER I R B I TR) AR T L@ A & 571 3R TE

— 111 kil

MRS EME R E T, shRETE, fERETEEYE T EEE. T/ Xk
A Sy e R O N A L T R

—. EEMHE

ST R SRR, AR TSRS ) AR A S L TR T E e . b AL ] Y
2 1 A R DR e J B 55 () B 1] i) 42 ) pAY X1 8 A AT o ) o i, SRR AR K T
AR

0
op , Apu,) opu,)  Opu,) _ 1
ot Ox oy oz
itEP: Uy~ Uys Uz 53‘%’]%] X~ Y~ Z E/I\?‘J—rﬁlﬂﬁii}ﬁﬁi, m/S§ t y‘JHT.’-I‘EJ! S3 p%%)ﬁ!

kg/m’.
EIPNC R T 5=




V=i—+ j—th=— (1-2)
‘e Ty oz
W (1-1) TRRA:
op o) =
E.;.V.(pu)_o (1-3)
ST EAEARR R, MR N
op  pu,  O(pu,) Opuy) opu,) _ 143

ot r or roé@ oz
R (11 A IRE R et A, R TR, ‘2—‘,’:0, A

e
a(pux)+a(puy)+a(puz) =0 (1_5)
ox Oy 0z
B AN E450ish, WA -
£, +6uy + o, =0 (1-6)
ox Oy oz
AR RN

u, Ou, Ou, Ou,
+ + + =0 (1-7)
r or rof oz

. HEHE

FEFERA TR LW g, IXT—SEiammsoc, HLahExefiEf2Ed
RETHFAEREZHOTE LR &R 2 M. KX —E/d, TRH x. y. z =N FREE)
BN

d(pu,) - op or, O0r, Or

X V —_ 4 xx yx zx 1-
o () ot Ty e P (e
0 = 0 0 0

—(puy)+v.(0u u):——ap+ Txy+ Tyy+ rzy+pf (1-9)

ot Yoy x oy 2 T

ou » 0
_6( Z)+V-(puzu)=—a—p+6T"’+ z—”z+6r”’-|-pfz (1-10)

ot 0z Ox oy Oz

Ko p HFABTENE EIRTR, Pas tus Ty 7o 2542 B 40 T 551 5 77 A2 0 1 26 80T
R LB © (4R, Pas fin £ L ASEAFRAKBCIRE S, m/s, EHREHR
2E), H@EERLE, U 4~-0, fi—g.

- i

it

B HPp3E




>
=
w
=<
w
S
(3]
e
.
&
-
=
'
iR
i
]

HI S~ A R E

rn:2yau"+/1V-u
Ox
T, =2u—>+AV.u

oz  ox
= auy+-6_uz_
»=H 2% oy

X p ABHEE, Pas; A NEFE, Pas, BHEIN—2/3.

m= (1-8) ~z (1-10) £A:

5 -

(gtl‘x).+v.(puxu)=—g—Z+V-(ygradux)+Sux
0 3
%,uv.(puyu):—%+V-(pgraduy)+5uv
o(pu,) -

ot
xF: S, - Su“_ .

P S, 5, H:

+V-(puzu)=—%:—+V-(ygraduz)+su:

(1-11

(1-12)

(1-13)

(1-14)

(1-15)

(1-16)

(1-17)

(1-18)

(1-19)

S, A XBEB, S, =pfi+s.. S, =pf,+s,, S, =pf.+s,, K

0 Ou, 0 Ou, 0 Ou, 0 -
sx——(,u )+5[,u )+—(,u—)+a—x(/1v-u) (1-20)

ox ox ox oz ox
s =0 ou ) 0 o) Of ou
ey

)+%(,w-£2)

(1-21)



o .
o =2 P, 91 2 +£(u6u’j+2(w-u) (1-22)
ox Oz Oy 82 0z oz Oz

TR H BT A8 AR, s, s, s EEECN 0.

B

BAPEE AR S PR Eh R G A AL A e, A TR 5 —E
e K RERE TR, WUTHA T RER KN RS T HEABOT A RS E & n LR 5
R SIS TR BT S, AT HERIE R

M+V-[;(pE+p):| [k g Zh] +( )}S,, (1-23)

=. &
A 5
Mo g

ot

A E HEAEMEARKER, ke, WEHENRE. SHEEMBREZN, E=h-plp+i®2; h R,

Jkgs hy WG j BIRE, Jkg: kg A EBBMEZRREL, WI(mK), kgkthk, k Dimii#it SR

e, WRYEPTH KRR Rk E J oAE S j Y RORE: S, AEHE T 2 ROV R HoA A

J 58 SRR AR I o

FE: REHEFIRERS. HRAENEAFTE, EXFATELERS, SRTHBNTULSR, T
THREETR.

M. SEsHFEHE

MRS, MAREREAHEN RSN, AERSSEFEEE AR, FERS
H PRI R TR R BN R, SRS )12 IS AAT R 48 S AR sh I A IF R 2 14 .

HAESKTERETE plp=RT, EHEREET, LHR[EEARTFEREHE, HX5E
HIEStE, REFTEAKE A p=2pRT, Z J LS AARNIE%E R 5.

SEARRERORESEZUERA—. FRAELBERNERGAEETEE T REN
MY AT R, I plp AEE. EBANFREREF, RES5HIFLTHEER
o WEEMESSAMERME N SEZIEES, FTHhE TR 525N SR E R
FIfeE. &HihE=E NEB AR, #MotUh SRS, SELTERER¥RAE
RIS LN FEN, KPR RENERGLIRFFEE, pRT HHEH. EEIEER
ALK R RERI AR ST RAE W AL B/ RS AT sh 2 M. ansK 2 AE8 N
HBAZANERE, KEFHREERSE FZAZEHKOEIES. eFIEEYRE RS
IR BURFE A (G B0 BT R A I & R B st 22 b i 2, 3 p/T S, TS E
R RGNS AAMT), L, MRSEREET RN, BMAIFREHE, HFaMEEAE
S WNRERIHEIN. 4RO FRRIERF SN EZ N FPREBIETE, pip” A HEH Hadh
RS A EMA TSR OFARAE) Pifh. T CFRAE) (K had 72 S0
R, BIRESHFEREHETH, hBARETH, RRTRRENAIGERE, H pp sk
TEH, kARIRE, FTERME, =14,

SEIEE B EE R NS UL B D, AR FEMES s I ah e T IR 45

-

B p3

IIE




