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Machine, Mesh. Method. Mechanism. Mapping

Application

Machine: $+&#l, CFD/NHTHEIREHEAL;
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Method: #+H757%, CFD/INHTHEREERRISIE ;

Mechanism: RZHIE, CFDOINHTREZBNERESRINERERUR
Ez 3 ERNE> ofreE, BREE, Wit

> Mapping: RINER;

> Application: R, BICFD/NHTHRZBHREUMKXME AR TR
AT TS RFMA .

vV VYV VYV V



11%%%%%#

CFD-NHT ™

Heat

\ = = / O
/,
d | 9
9 Wut

FEMIR: s

I3 R
HHs AT R, . o

REVRIFEE: #RA%. MR, 4. R, KRBT, ATk,

WL: RPN

PRELEE . . kS, B ETIE. .

HRKF: RAMK. &R, #BH. vhBE. . .
ﬁﬁlﬂ"&ﬂ‘: ﬁz-—-‘:\ j(z-—-:‘\ —Emo o o
PLERSGt: MEMS (Micro-Electro-Mechanical Systems), ﬁf@'ﬁ@j—‘l}’ﬁ:o o o

R PRI

B, mBEHEs. AMEARERMN. « -




1.2 THFERAR 12328 K R

HIEIFT B (1965-19744F)

I T XN A AR RCFD H — B B AR T i 1]
WEREAFE Gmil. B3 | SAE-FREH .
kM. BESE) . BEFE (E08A. K
BOTERBE) MR B S5 HER.
W RIAR AT S RS,




1.2 THFERAR 12328 K R

=[] TIEMNM A BB (1975-19904F)
FEFZEX BB RAE IR BN EE.

HIL—HAL =P BRI EEE S . CFDFFEEH [ —

IR mEEERS. Wi, ZHE%.

4P, FE RN, B &RF.

A fECFDAE TR SEB AR 2N . HEE

FrEfFERYE, ReEEcH Kk, BofEH.




1.2 THHEARAE TTE R R RO

TSR
TEERFRAN: BAAT

yWDAZE

EH] (19914

.
S
=N

Sy 4y M DI REST £

ST RE LS. BT (% B A840)

CEST.Y 35
l&H ), %’ 5‘:{"%
HPERETHER

KA

—
¥ o

=

[Pz g

BEREH, HREMREE.

BAGE (SZFr ) R

KD .



1.3 7 5H. #Hik, SEWREIFRRR

SEIR B OB 1 23 B R B E AR )
Hall, THRERNLAHELHRIAR
FER T RIGAE -

13818 4%r (Theoretical solution)

BB AARA 5
AR BE T B R AL T LB

2.5E18MZE (Experimental solution)

EEAMATBCAZNE; WHENE; SBRAKHE




1.3 iH5E. Bk, SERHET

FHIRR

3.#{EFR# (Numerical solution)

BUERIR L ER R X G, FEERARA Rk
PHBOR e Bl % 255 07 T R A A AT R RBIER .

FEETFARBERHRFEE SRR, (FHEEHER

PR K -

pist B, 19854

i

E P R 3k

FURFIET= 5 BB Y = fh o

)ik 8 22 % PHEONICS




A}
1y
L

. E

1.3 t15&

K73 %

REFHR—BERUEME—

W@ “Cris"H) LE = E

!

N
!

FEF
2

KR



1.3 75, g, KRHRETIFRRER

b

BEREASE CTBMRH

¢ JUR: ML R E . RIAAFEE
R TSI RRA RS, &
A R AT UL KRB TSR E
R S A N R R T3 R o

¢ it FR: HERETE,

A ST EHE 712K RBIGEX AT AR SIHL A it
KIS E =R R PRIE . AFT ] 5 RS E R R i,

R —RAHNAE.



1.3 7 5H. #Hik, SEWREIFRRR

AT
| PR [—| BT || HlEE |
—= & I
o la
e
‘ TREMNA & W U5 SEESHF 9T ‘




1375, Hig. KRHREIFRIRR

I - Y

spooe PP B HNRE RATE  « FRERT. BiHHIEE
LERS

o ELSBLAA B ] i PR A
o TR S YA 4
A5 28 BR A SL 0 Bl
« SERATRPEKR
PR o WDEEAE AT o I3 R REE TR B AR
W« VAR AL 5]
o WP AR TV |25 R G TP 355 i e 5 D
it o EHTAMELAREIENE o R BRRL RATREA
B« BEALEEE RAVHS) ) L

- REF RIS TR o« A BE AL R




1.4 I6E 58\

BB TS ERF A
IGUF: Verification A
ffiil: Validation V&V ﬁ

T E NGB TFE

CAE: computer aided engineering

RilE: WFEEER AR TR, BESENTHREEREGEN,
TEEA R NESREERRIERR . BIETEAERTEERAM
YL IR RIS 2R

k. BELELRIARIL, RIFTESFBREET M. LS
BT EERME/MERZ FHIKRRK



2 CFDTEMLZE i R S,
LR R T B I LA R 24

k. GiH771% CRATRIE TSR EH. .
FrERIA AMER. MRS

Tk SR (REERE. . EAHEH,
SBREE, B, REEE)

il RSt




2 CFDTENL T RS

@ 1970 EAR, KHLETHEEARRIR LIS
YF-178F4, KIRISEE13, 500/Maf

® 19804, CFDEHIARRE, oBARSEE
YF-23, RKJRSEE5, 500/NEf, CFDiH515, 000LHY




2 CFDTEMLZE iR
® 904, CFD fE kML
T RE T EEH

W77, CFDEESA
® 2000 2J5, CFD BURT
REB S R S5

WET18T: EHLRIFESE
3K

Flap Track

.' Faigngs /

2 Tail And Aft
Body Design

Wing-body
Fairing

Engine / Airfframe Integration
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3 Engine Installations
including Exhaust Effects

Fig. 4 - CFD Played a Major Role in the Design of

the Boeing 777
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PHOENICS PowerFlow

¢ yklkRew, EAEE, LFTURBIERFWEMZRAE,;

¢ ERLBRZANMERER A EMCADKCFDR ML 7, BETA
PhRrEZKER. WBXSFTHE. A, ZTLEAFT & E CHITRES;
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PHOENICS

5+ B2 — BT SRR 3l ) AR B i e TP

CFX

Parabolic Hyperbolic Or Elliptic Numerical Integration Code Series;
H # FHCHAM A 5] JF % 5

ACADHE L, L A] AL AAT AR CAD A ) I T SO A
A WindowsHlLinuxfit A&, & FHAThRA

PIfE:  http://www.cham.co.uk F1 http://www.phoenics.cn
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> HH—ANEILIS09001 i B IMERI R LCFDEAE, TERTTEMIR . U
RER. AVHALMRAL T, MUBHDE . VR EHEAR . Kb, we. 3
&5 4T 600022 4 BRI 7 s

> M9 [EAEA Technology A FIJT K, 200344 ANSYS 23w U ;

> A H ORI EICEM CFDAE A%, ] 42 R AECADIRIE

> MhE:  http://www.ansys.com F1 http://www.ansys.com.cn
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> HhEeEay E B fg 19874 3t [E CD-adapcotE B A F] JT K s
» Simulation of Turbulent flow in Arbitrary Region;

> A HCHIETAAEESS . KA A5 AL BEES

> Hi AL P A% -Prostar B BCGR I CAD AL Th e, 5 [ AT AT B
CAD/CAERHE R 1% H s

> JaibHE S EA SRS RN TR RN DI

HAZ MR EOR, SR F R, @M E R,
LRFETFEANERATR REHBD

et r SR E, B AR YE 5 2 g il Fortran A2

PHE:  http://www.cd-adapco.com Fl http://www.cdaj-china.com



http://www.cd-adapco.com/
http://www.cdaj-china.com/

4.1 ‘% FHCFD®B Y

FLUENT

> H3EEFLUENT A |] 11983 4F 4 tH [ CFD K 14

> HETDhgemam. &M Mt& BN HR ZRCFDE 2 —;

> fEFHGAMBITYE AT AL BRER A, WIS 22 M CADR A 1) = 4E J LT A2 A A
2 T CAEAK A X A A A

> FEHPE XM A, RO B E TR IR

> A WindowsHlLinuxhix A<, A IEATHRAS

> N EEE TR, W T TR AN B S P sh R
POLYFLOW, & [TH T H T HT HIICEPAK, & T T 2 #7136 #E VR & 1)
MIXSIM. & [T Tl AT 5 R AIRPAKSE ;

> Mdk:  http://www.FLUENT.com F1 http://www.hikeytech.com
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PowerFlow A Pl
» EXAA A T19924F A T EAH R, HurErEIneE. 28, B2, 105 A,
BRI RIS RO, E AR T A6 H AL

> A4 PowerFLOW®, PowerCLAY, PowerTHERM, PowerCOOL, PowerSPECTRUM:;
> HA LTS /F= M PowerFlowkH T 5 RELEN B AHEHTEREAFELBM
(Lattice Boltzmann Method) J7£;

> MAHRMEEEER (HPC) , AT LA 58 % () CAD TR Y 0 75 il Ak B3 AT AR <L 3))
LR, AT AR 4 R

> g tr (CH EAANcpufint 5, FEMILHTIEE) . HATE LHE K

> PowerFlowr” i H MIF R I LAK, FEMFESERTHE, Oy, ARH. KA. Hid
LA EAIRE) A RN EERATHE T H . PowerFlow X 8] R AR BT 4
KER 3O A% B3 B 1) X TR AR AT RS . M R s, O HLBH &5 403 A2 LLA0Y0 ) a1 1Y

> FENH:

BZE: SN i S FIRE B R BRTE. RIZER A
EUREENLE : B JIIME R AR . R B AR R R EIHLEE . R A A
R RS

Rofputes veit: KN ERE AN BT R AL KB T 5

>Mtk:  http://lwww.exa.com/ F1 http://www.exa.com/powerflow.html
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PRI R IT2E PR {F Grid System

Gambit Gridgen

ICEM CFD

Hypermesh

GridPro |Geomesh
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ICEM CFD

> TEASHECADJLTEBALHE, WIA&AERALTE, Rk AL 2R DA A A%
S HA AR PR DU RS, R — AR SRS AN [8] 75 270 AL 1) LA B

> FERJUAHEEH, SZHFUnigraphics. Pro/engineer. SolidWorks%s H 1%
O R Mgl S-S, SCRpE A B s

> FARKH LA A @ Az oo e .

> JUF/NETERE . E 3h 208 LAY B R e A 22 AR B A/ INRFALE 5

> HBNAERGRT . AR P L

> SR K HI 7S THAR RS AR AR, PRI AR A AN TR N 3 B A%

> WU/ HARE S MRS AEREAR, =S5 IESE A% 2 8K H 45
A%, Seidt OB AR HIAR

> RIGHE I A, BERILLETm &L, el BLE S b,
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GAMBIT

> BHBAETARER AL RN CFDRRAU A B R A 2

> FTAE I A, AT FhCFDFE PP B FH CFD3R A4 B

> 3NFEEID R MG LR, RIS, FRE LA

> REEZ M RTT, AIA R N RS A R G
S5 2 MR BL A A

> ARIFMHGEMNIIEE, BeXt WM& EAT4 0 8ok, B4 A %
BEAAG AT AR RS AT A A

> R LA TIRE, HREMRAUARE SR, v E 58 LT #A8;
> WE R =4ECFD )8, GAMBITE I A RIBE R, FHEED
B I THICADHA: 2K 58 il J LART A%

> FFIPERAE . AR AN T, AR . BN
Z PR AR SR AL A%
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Paraview MicroAVS
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Rank System Cores (TFlop/s) (TFlop/s) (kW)

1 Sunway TaihuLight - Sunway MPP, Sunway SW26010 260C 1.45GHz, 10,649,600 93014.6 1254359 15371

R Z Sunway , NRCPC
l:F @wak;ﬁﬂ j% National Supercomputing Center in Wuxi

China

2 Tianhe-2A - TH-IVB-FEP Cluster, Intel Xeon E5-2692 12C 2.200GHz, TH 3,120,000 33,8627 54,9024 17,808
':F i:ﬂ' - 0 Express-2, Intel Xeon Phi 31S1P , NUDT
H="5 National Super Computer Center in Guangzhou

China

3 Titan - Cray XK7, Opteron 6274 16C 2.200GHz, Cray Gemini interconnect, 560,640 175900 271125 8209
NVIDIA K20x , Cray Inc.
DOE/SC/0ak Ridge National Laboratory
United States

4 Sequoia - BlueGene/Q, Power BAC 16C 1.40 GHz, Custom , IBM 1,572,864 17,1732 20,1327 7,890
DOE/NNSA/LLNL
United States

5 K computer, SPARCé4 Vllifx 2.0GHz, Tofu interconnect , Fujitsu 705,024 10,510.0 11,2804 12,650
RIKEN Advanced Institute for Computational Science [AICS)
Japan

[ Mira - BlueGene/Q, Power BAQC 14C 1.60GHz, Custom , IBM 786,432 85864 10,0663 3,945
DOE/SC/Argonne National Laboratory
United States

7 Trinity - Cray XC40, Xeon E5-2698v3 16C 2 3GHz, Aries interconnect , Cray 301,054 8,100.9 11,0789 4,233
Inc.
DOE/NNSA/LANL/SNL
United States

8 Piz Daint - Cray XC30, Xeon E5-2470 8C 2.600GHz, Aries interconnect, 115,984 62710 7.788.9 1,754
NVIDIA K20x , Cray Inc.
Swiss National Supercornputing Centre [CSCS)
Switzerland

2 Hazel Hen - Cray XC40, Xeon E5-24680v3 12C 2.5GHz, Aries interconnect , 185,088 5,6402 7.4035 3,615
Cray Inc.
HLRS - Héchstleistungsrechenzentrum Stuttgart
Germany

10 Shaheen Il - Cray XC40, Xeon E5-2698v3 146C 2.3GHz, Aries interconnect , 196,608 5,537.0 7.235.2 2,834
Cray Inc.
King Abdullah University of Science and Technology

Saudi Arabia

FFZAA%
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Rank System Cores (TFlop/s) (TFlop/s] (kW)

1 Summit - IBM Power System AC922, IBM POWERY 22C 3.07GHz, NVIDIA 2,397,824 143,500.0 200,794.9 9,783
Volta GV100, Dual-rail Mellanox EDR Infiniband , IBM
DOE/SC/0ak Ridge National Laboratory
United States

2 Sierra - IBM Power System S922LC, IBM POWER? 22C 3.1GHz, NVIDIA 1,572,480 94,6400 125,712.0 7,438
Volta GV100, Dual-rail Mellanox EDR Infiniband , IBM / NVIDIA / Mellanox
DOE/NNSA/LLNL
United States

3 Sunway TaihuLight - Sunway MPP, Sunway SW26010 260C 1.45GHz, 10,649,600 93,014.6 125435.9 15,371

N Sunway , NRCPC
l:F @Wﬁk;ﬁaz% National Supercomputing Center in Wuxi

China

4 Tianhe-2A - TH-IVB-FEP Cluster, Intel Xeon E5-2692v2 12C 2.2GHz, TH 4,981,760 61,4445 100,678.7 18,482

=T — O Express-2, Matrix-2000 , NUDT
l:F i[nl —_ National Super Computer Center in Guangzhou

China

5 Piz Daint - Cray XC50, Xeon E5-24690v3 12C 2.6GHz, Aries interconnect , 387,872 21,2300 27,1543 2,384
NVIDIA Tesla P100, Cray Inc.
Swiss National Supercomputing Centre (CSCS)
Switzerland

b Trinity - Cray XC40, Xeon E5-2698v3 16C 2.3GHz, Intel Xeon Phi 7250 48C 979,072 20,158.7 41,461.2 7,578
1.4GHz, Aries interconnect , Cray Inc.
DOE/NNSA/LANL/SNL
United States

7 Al Bridging Cloud Infrastructure (ABCI) - PRIMERGY CX2570 M4, Xeon 391,680 19,880.0 32576.6 1,649
Gold 6148 20C 2.4GHz, NVIDIA Tesla V100 SXM2, Infiniband EDR , Fujitsu
National Institute of Advanced Industrial Science and Technology [AIST)
Japan

8 SuperMUC-NG - ThinkSystem SD530, Xeon Platinum 8174 24C 3.1GHz, 305,856 1947646 26,8739
Intel Omni-Path , Lenovo
Leibniz Rechenzentrum
Germany

9 Titan - Cray XK7, Opteron 6274 16C 2.200GHz, Cray Gemini interconnect, 560,640 175900 27,1125 8,209
NVIDIA K20x , Cray Inc.
DOE/SC/0ak Ridge National Laboratory
United States

10 Sequoia - BlueGene/Q, Power BQC 146C 1.460 GHz, Custorn , IBM 1,572,864 17,1732 20,1327 7,870
DOE/NNSA/LLNL
United States
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