X AR T F
(Windows &4t)

20234 12 H 25 H



L et 3
L1 BRI oo 3
L2 BAFREIR oo 3
L3 BT oo 4

2 BREFRE .o 5
21 UTTFER oo 5
2.2 BEBERIBEE oot 7
2.3 AT HL ottt 7
2 BHAEIRI oo 8

BIRAEAE I oottt 9
B BB vttt 9
3.2 eXample FLMIIE AT .o 12
3.3 B BERE oo 14



—

155
A B BN A O E BT R B4, 5B RS B INE T T AR XU ER K

TR BT,

L1 BAARR

B 4#k: JAFE (PHengLED #44
BAFFR I

RAS: 2312.v975

1.2 BAFBER

KUEE #A4[1,2] (PHengLEI, Platform for Hybrid ENGineering simulation of flows) &I [1]
WELIERRE CFD &, 1 & W@EIGEIEm AX R T2, KA CH+iEs%E. B
2010 “ETF4R, AL IFaAE T TR CFD BT A 2016 4E 4 H, A Bt i
) 4 [E S 2 kA, 124 vik, A 100 ZKCERAL. 1000 N HIE NEAEH: 2020 4 7 H,
WU BAF R “NNWPSHTERALIFR: 2020 4F 12 7, R B 1E =X e 4 B P TR AT
HHAMTHIRE CFD BAFAHEL, WE A RAY e TP ARG THERCR @54 m
2023 4F, WU PP ] RS A N B D )1 R PR A R B B F e

WA T I N A A AR A L TR A A L B S DA S AN [ I A TR T B
Bk 7 RA RIFEAIE . ATy R AR R ERS R, SLBL T AER AR B L
(7] I e 78 G A SR A A AN AR SR SRR 2 . PURPOR AR W OLIZ AT, WAEM G, BIERY
RIS 5 A A R RS AR S AL AR BTG DL, AESS R A% IR I S5 M SR 2, AEAR S5 H N
&% BV ARG R RS o R, XUER 2 H AE— A e 45 A AR S5 A BT IR 6
[1] &%h, % X7 (PHengLED @M CFD ¥ it[I]. tHEN TSRS, 2020, 42(2): 210-
219.( ZHAO Zhong, et al. Design of general CFD software PHengLEI [J]. Computer Engineering
& Science, 2020,42(2): 210-219. (in Chinese) )

[2] &b, 5 38 H TAE B A& R 47 CFD 1HEAESE PHengLEI[J]. THE A=K, 2019,
42(11):2368-2383. ( ZHAO Zhong, et al. PHengLEI: A Large Scale Parallel CFD Framework for
Arbitrary Grids [J].Chinese Journal of Computers, 2019, 42(11): 2368-2383. (in Chinese) )

B A PRAZEA T AR FU B AR N, FE A 5% B0 SRR R 2 A B AL bR it
H “XEH (PHengLED “B¥ff, J£5|H“K & (PHengLED “HCfFAHIGHIZ S0l (I 4[1]
2D

AT R AT 7 SRS T R AT IE SR AT AR DI RE A T . Ferly, O 1 REFARAT DG 2
B SR fEYE, AT AT I AR



RATET[E] A5 P ThReE TR
2020.12 PHengLEI 2012.v7129 (1) HIEATFIR AR .
(1) VR R B P i A2
(2) MIREIEA  K B A AR s
(3) EMTEHENIC. HOL LM,
REREANL. HOR%MN
2021.03 PHengLEI 2012.v7407 gii;g;gﬁ%ﬁ:mﬁ%#
(6) rmEIEIhEE;
(7) HDCS #%3;
(8) HH (NERMPHSIT Rfam) %.
(1) S5 RIRBEL (LES) fibr;
(2) Smagorinsky J7A% T ;
(3) ZZ Smagorinsky A% TR
2021.04 PHengLEI 2012.v7628 (4) WALE P A% T 7
(5) WBEHr PP ) 7L
(6) VRH A
(7 ¥ (RNERMARHSITRIEmE) %.
(1) R =5 GPU HATRRAS (M A0 5KEER )
(2) BRI ZIHATIA (CREBE PO %
U
(3) /ARSI E BRI
2021.06 PHengLEI 2171.v7934 (4) GERIARER KRR (LES) ARk,
(5) AKX,
(6) JEss Wi i 44
(7 TR 4. 1H;
(8) HH (NERMRAHSIT Rfam) %
(1) AR5 779 LES KRS Thacd & ;
(2) FEARpEAL
g A X .
2021.12 PHengLEI 2112.v9198 8; jizg%giﬁ;
(5) HE %A
(6) BH (RNERMRHEIF RIam) %
(1) A& Simple KR G i Al K228 -8
A
(2) WENN g R (JETTREE 240);
(3) Matrix-SSOR HI1i% 8032 ;
2022.06 PHengLEI 2206.v10111 (4) S5HRIE IR,
(5) ARGEH 2 LA 5
(6) FELEHFAT AR N 5
(7) AEDC =4EAMNEY) /3 B BB 5
(8) BH (NEHMRHEIF RIam) %
(1) GMRES Rfii#s (V5T KFEMiiss 42 0a il 5k
F);s
(2) SIMPLE B KFE (Jimtlf sl KEEEF81D;
(3) LBM Kfg#s (hEBHE K ERTHE);
2023.06 PHengLEI 2306.v889 (4) Ensight fitH# 0 (BUH . 4RRD;
(5) 1N TSR — R TR AT T (A 3
2 P T RIMBEAIZE 5K 5);
(6) Bug. WAHEHE;
(7) BH (RERARHS T R %.
(D RERHMAL (GUD;
2023.12 PHengLEI 2312.v975 (2) &4 ZMM (ERE K3,
(3) Bugf&&.

1.3 HHFThee

XU A B9 L i (I S

=

N

AN

ojn

A, HAET, PR TR s




1 o[RS, TR SR gt AT, 5 B340, W Gridgen. Pointwise. ICEM-
CFD. Tecplot .

||
|| ]
LIRS i
/ E— gy i B

Bask. SA/SSTHGHHA KasX. SA/SSTHRIRARA

A BRI F R BEHE S DGR REHE R

DES

i bR ZH 5y

K IBECPU/GPU/ ¥ R IFAT Eﬁﬁij;‘t&ﬁ

AR SIPH (RBFEAEETE)

MPTJ4T

N

-
=
=
7]

HE R

SIMPLEAS A FE

AL I A B FAZ P I A
GMRES3Rf# %

T AL T

5% F M

;-
.

K1 B ThRe

2 BAFIREX

A B A R B U AN R A SRR B B . KUTR RS T B

https://www.osredm.com/.

2.1 Vi A

BYBEF AT TRRE 6 I 2) A7 A ARV T sh 5
A UL TR AU A R OV R B, e L 3 B
N AT AR SR I &), BUSSmRIE F L fe, S5 pmid.



‘. LLLF BE R

TUFFR

THESRE. oAU KB — IR RS
Fa. DUFFEBOTHE— “FH. | whiE. Re" A

XS
B 2 LR &

BB HE

B 3 B UGN $ 7R R 2 AR TR B

[ERERE “RE (PHengLEN" RETFENIN

]
T
el ‘ B @EE) ‘
BREE ‘ BT ‘

SRRRDEREAGE (SELHE)
EEABEET I ST

FURE TR BT SHRSSTIATRSEREY (AT Hh7), XF
EFHMEND (NNW) "R (PHenglEl)” SERmY, BAREE,

1 L AZ) (418, FriFr

BRESEDY, BROREHREESESEER.

FBRELIE “RE (PHenglE)" Sk RN, BRERE, ANEHRENEERAREN,

FPTUAERHSERREREE, SRS, T

3 = 8. BV “RE (PHenglEN"

ST, FHRRERBFSE,

4 BT AR, H
KEEATHCHE SESBURIET RS (PHenglel)" REFF&. BHEERKE HEA (EF)

5 —a 3 L R KigmE# L B®: = A 8
REBERERA,

6. “KE (PHenglEl)’ 2, LA .8

EEFRT: XFEARREA. B, Bl BR. &%, EEHER. X508, DR,

S e -+ 200, (R
@ e EE:
7 3 = R5h, POER AT,
7 =
8. ENUSBIRBLERD,

B 4 XU B AT B



2.2 ZRAMBE

H A% 5 B AT HE XU AR N BT, il 5 B AP AT BLR R A B AR ORTE
M. Fork 5454, DRI ZEMIALE A 793 master NHuglE, ] DUEBACHSFIAFE 7330 (i
WAE A master 7330), A5 st A MR T E513E, NEACE R 48 0 8CR A Git SRR
.

A =m R ossm  mEES  wEER A% = 00 @

MBI / EREERARE =

*EGEXE 54 WCHiESE 58 Y Sx(Fork) 474

@ ER s (2 B¥f&(Issue) 10 SV BHER(PR) 6 b ez HER(Wiki) D s

REK{E (PHengLEl, Platform for Hybri
d ENGineering simulation of flows) £
FEESHHATSERESL (CARDC)

# master ¥ Po¥e Oz

G hexianyao E372206EH vian B 356IR%

~ & APl Merge branch ‘ActiveBranch'’ into Branch Osredm # Conflicts: # CFD/NSSol..  14\8# FENESTKTENRACDTA, F..
g & CFD SEMARSZ TR 14 B8 @ READMEmd
Ll & Main FRBER BB ® 7902MB
& Mesh FHEER 118 &5 PHenglEl
& PHengLEl E2206F =Ll
O .gitignore EFETFEhexianyaosz =L B
[) CHANGELOG.md #IBEChemModelZf%, #changelogZis 11 B8 w6y ()
O LICENSE FEREETIT0MRE, (REB211ARANBZARIUF ANEET
D) PHengLEI#FFEMI docx ESRAETOT0ME, (8211 MRANERTE o BITHR 1
[ Readme.md changelog. readme, FAHER 2B v2171 E3
[ Readme.pdf f&nReadme pdfiZi, IMILRBE =TI 1B 2021-07-27 20:57

B 5 XU BRI H T

2.3 CHEE R

RN GERA, AR SCAHE R 6 Fram. A0 KU AR g & Sk
friar s e, A7 AT DU 7 o KGR SR SO — D AR,

O & 1EM B8 E KN

AP 2023/12/2117:26 Xk

CFD 2023/12/2117:26 M4k

GUI 2023/12/21 17:26 i

Main 2023/12/21 17:26 i

Mesh 2023/12/21 17:26 i

PHenglLEl 2023/12/2117:26 Xtk
D .gitignore 2023/12/21 17:26 txtfile 1KB
D caseVersion 2023/12/21 17:26 pral:a 1KB
# CHANGELOG.md 2023/12/21 17:26 Markdown File 2 KB
D LICENSE 2023/12/21 17:26 Xt 2 KB
@9 PHengLEIRIFRENY. docx 2023/12/21 17:26 Microsoft Word 3Z&4 22 KB
» Readme.md 2023/12/21 17:26 Markdown File 6 KB
Readme.pdf 2023/12/21 17:26 Adobe Acrobat Y4 215 KB

B 6 KRB A SO



CFD. MigIRNESE i PHengLEI
Prlpisies Main eng ECMake
IiEEE
CFDRARE CFD Do

3rdparty B|=HEE

=API API
. Mesh POtESLEE

CTo2Epralshhte

Bl 7 ST

Main A FRFFAE, $ATXE AR Simulation T4 ;

CFD XU SRfgae SO, S Ahimz KA <8

GUI . MEATAAGHESE , WAE R Mas . ATALTE ., J5 AL PRAFRIE

APL A WERREEE SO, B4 7Kg, HoaRaif . #HTARSENES;

Mesh SCAESE: T4 Ab BEAH DGR ST A5

PHengLEI 3CfF3%: A1 3rdparty. Documents 55315, FH T4 BT HATFE T

3rdparty SCHF K TR BT 1 TR 58 =05 TR, EEAnF ) CGNS SCRFEA
HA cgns #&UHI A%, I XUER AR e 4 20 i) i SO, HEidR a6 =00y HDFS, SCRRIF
1T, Metis Fl Parmetis SEHLXT IS A% 153 X, T Bigen Sl — LU 8 B R R B
FEFEIZS, FRTW SZOLPE (A8, P3dfft SEEL “H A" W7 Bk A8,

2.4 A

R A SR BN EAE R H . win7. winl0. winll. winsever. Linux. macOS.
P2 R N B A S LT NS 7 e A X 7 P = a1 S L W R TR 92 W e s T
Bl

RE AR R CHIE S S, T2 CMake AFIETIH, FHATIHERA MPI .
ARGV IR CH4i A . CMake3.0 B FARAIKAHAI MPILO B MPI2.0 briffFE .
CMake Chttps://cmake.org/)« MPI & (Microsoft MPI - Message Passing Interface | Microsoft
Learn). Zmk#% (Visual Studio: microsoft.com) H PR HATIEE W &, 223577 0w I
#Z. L CMake. MPI &R LUE A BB ARCAS, - Visual Studio SCRF 2012-2022 FRAS .



https://cmake.org/
https://learn.microsoft.com/zh-cn/message-passing-interface/microsoft-mpi
https://learn.microsoft.com/zh-cn/message-passing-interface/microsoft-mpi
https://visualstudio.microsoft.com/zh-hans/

3 A A

A TR R g R . AU B example FBZATIERE

3.1 RHEBHRE

1LIEENARAG 1 1) PhenglEI SCAF2, 4TJF 3rdparty SCHFJE, il 15 H A 1) eigen.tar.gz 46 C
. PETSc.zip. Sacado.zip K45 SCAF (S5 /EAEH GMRES KAFZIT 1A F AR D 224

HISCAEdE, Wikl 8. 9 Fis.

cgns-3.3.0.tar.gz

eigen.tar.gz

fftw-3.3.4.tar.gz
hdf5-1.8.8-p1.tar.gz
metis-5.0.1.tar.gz
mgrid-1.0.tar.gz
p3dfft-2.7.9.tar.gz
parmetis-4.0.3.tar.gz

@ PETSc.zip

@ Readme.md

& Sacado.zip

tecio2013.tar.gz

& cgns
Gmsh

HDF5

hypre

9

9

9

& liblinux
& libwindows
) metis

& mgrid

9

parmetis

PETSc

& TECIO
# unaplib

% yhamg

2023/6/30 10:32

2023/6/30 10:32

580 WinRAR [R5830i4

Z/Iv: 1.46 MB

10:32

fERZEHHA: 2023/6/30 10:32

B O fiff s s 48 S

10:32
2023/6/30 10:32
2023/6/30 10:32
2023/6/30 10:32
2023/6/30 10:32
2023/6/30 10:32
2023/6/30 10:32
2023/6/30 10:32

2023/6/30 10:32

8 [ 4 SCAF

2023/6/3010:32
2023/6/30 10:34
2023/6/30 10:32
2023/6/3010:32
2023/6/3010:32
2023/6/3010:32
2023/6/3010:32
2023/6/3010:32
2023/6/3010:32
2023/6/30 10:32
2023/6/12 17:01
2023/6/12 17:01
2023/6/30 10:32
2023/6/30 10:32

2023/6/30 10:32

WInRAR E453245%
WiInRAR JE453244
WInRAR E453244
WInRAR E453744
WInRAR E453745%
WinRAR E&453745%
WInRAR E453044

WinRAR [E453044

[ (zipped)3zit...

Markdown File

[E4&(zipped)3Ti...

WinRAR E4a3244

i
i
=
i
peies
peies
peies
peies
peies
i
i
i
i
i

i

3,267 KB

1,498 KB

3,849 KB

7,815 KB

4,847 KB

28 KB

277 KB

5438 KB

15,755 KB

2 KB

437 KB

223 KB

2.3 NS S92, $TJF PHengLEI SCF, Hi#E build LA, Wl 10 fis.



= Ex EH ] Fh

3rdparty 2022/8/22 10:16 e

build 2022/8/25 9:53 ST

Documents 2022/7/27 17:46 hg =

examples 2022/7/27 17:46 R
|j CMakelLists.txt 2022/7/27 17:46 A 11 KB
D Makefile 2022/7/27 17:46 prales 5 KB
E| PHMacro.cmake 2022/7/27 17:46 CMAKE =24 5 KB

Il 10 Hi g build S
3.4TJF CMake 34, @il 11 Frzx, £ EJ7H) Where is the source code 1L P4 1
] PHengLEI SC#FJ#%4%, 1E Where to build the binaries Hi%E 87 22 (0 build SCLFREKAE . SR
Ja miti 72 T A Configure. BERT&3E/R%EHE Visual Studio fRA, H &SR H 2 2E I RCA R
"], SRR R —BULSE X64, riih Finish, SFRHE1T5EH

A 4
Where is the source code:  D:/PHensLET/PilensLEI-ActiveBranch-old-vs2022/phenglei /PlleneLET Browse Source...

Preset: ston>
Where to build the binaries: D:/Pfienelil/PReneLiI-ctiveBranchold-vs2022/phenglei/PienslET/build

Search: O 6rouped (J ddvanced % 4dd Entry ¥ Renove Entry  Enviroment...

Name. Value

Press Configure to updave

Configure | Gemerate = Open Eroject Current Generator: Nome

B 11 Cmake H 42 K g 1 25 DL B
438175 NG, K F AL 8" Configuring done, F i Generate, /£ | f & RN
Generating done, WK 12 fix. BB s /2 T /1 Open Project, BIA[$THF Visual Studio ¥4f
il AR o
— GO, F P Riad Configure f5, CMake HE TR K BRIARD ], 35 75 B4 A AN o]
JE+ LBM KFE#EDIRE, ISR 1 AEMPIEDT. J8)5 7 &t Configure. Generate J&,
FIHF TR R AT



IAcmmz.u.z.qumgm.md./pmng\wz;us/w,ngm/bmu - 8 X

() Grouped @ Advanced o pad 2y

72087 000008 5

BUILD_SpecDiffHybSolver
CMAKE AR

ity VC/Tools/MSVC/14.29.30133/bin/Hostx64/x64/lib.exe

CMAKE GO FLAGS RELWITHDEBINFO

CMAKE_CXX_STANDARD_LIBRARIES kernel32.ib user32.ii gdi32lib winspoolib shell32 b ole321ib oleaut32lib uvidiib comdlg321ib advapi32.ib
CMAKE EXE_LINKER FLAGS Jmachinexss

CMAKE_EXE_LINKER_FLAGS_DEBUG Jdebug /INCREMENTAL

|CMAKE_EXE_LINKER_FLAGS MINSIZEREL /INCREVEENTAL:NO

|CMAKE_EXE_LINKER_FLAGS RELEASE /INCREVEENTALNO
CMAKE_EXE_LINKER_FLAGS_RELWITHDEBINFO
CMAKE_INSTALL PREFIX

CMAKE_LINKER.

|CMAKE_MODULE LINKER_FLAGS
|CMAKE_MODULE LINKER_FLAGS DEBUG

MENTAL
(x86)/PHengLEN3d0

I Studio/2019 Tools/M

ENTAL

CMAKE_MODULE LINKER_FLAGS MINSIZEREL /INCREMENTALNO
(CMAKE MODULE LINKER FLAGS RELEASE /INCREMENTALNO
Press Configure to update and displey nev values in red, then press Generate o gensrate selected build files

12 Cmake i& 17 4%

7 1 CMake 4 23 101
BUILD IncomSolver QIEZEM, BPRJFTHAR EKfFeS
AEZIER, REFTAMPIHTRARMLBMKiEREE, BRIZKER

BHNZFFWindows &4t
AIEZIEN, BPRJFTHOpenMPHATHRARIAILBMKEZSS, BRIX
SHFWindowsZ&Ss, Iti%EISBUILD LBSolverMPIAEI EIRIFIFF
BUILD_GMRESSolver AIRZIRIN, BIRJHJFFGMRES(NK) Kfi#zs
SR, 523 T £ Visual Studio fRAS, M £ Open Project J&i Al fEAS

7 CMake HBCE K Visual Studio WATTITHITAE, B HT 7 AT ABEAGET K build SCAF
H, #£F| PHengLEIv3d0.sln, Ai8#$THF 775K, EH CMake F I E M Visual Studio fRAFTFF
TA2. Visual Studio FTH/EWHE 13 fn, BETHAESHRER, A REBKMEE L
Debug FHFIRHEFE Release, R/EARZLMF PHengLEIV3d0 B H RANEZTE . £ T
Rty L EOT AR, BRI TT S, SRR, AT AT R

BUILD_LBSolverMPI

BUILD_LBSolverOMP




o O ®ED BEY HEP)  EHE) SN TRO TR WOW) #®BH) 95 (CulQ £ PHenglEIv3d0

ML Release - x64 P 7t Windows @i

AN EAREES

PHengLEIv3d0

BRRSR @ & # 4R + IntelliSense

A ENHFREEE - A

& 13 Visual Studio $7JF 51
6.9 ¥F 5 A5, WK 14 Fras. B /7 0l BL7E build\ PHengLEIv3dO\Release H #% F
PHengLEIv3d0.exe N FHAZ, B g i B D I LR B AT AT R Y

o O S®ED HWEY GG HEE) i HiFN) TRM FE |OWw #WE) Ex P PHenglEv3do

-1 Release - - L

RASERFEER

-2 8@ fl=
1 BRR75% PHengLEN3dO"(6 NEE, 364
b [l ALL BUILD
b [ PHAPI
b P
b ] PHenglEv3d0
b [l PHMes!
b [ ZERO_CHECK

1ei /PHengLET/bui 1d/PH

A FIEIRAEER

BRIER BT, &

P 14 fift 5325 2 B ) A T

3.2 example HFZ1T

example 5651 4 KT ARS o B 7 S, T D0 1R A 10 fid B 2
T E P A4 example FHA FE 1T ILFE

1B 2 B U B B 25 4 DL 1 ) PHengLEL SCAFJE [T examples SCAE, @il 15, A
TR VRN 7R B TR SCAEED A bintgrid+PHengLEIv3do.



=i i) PRI
bin 7:46 Sris
grid 7:46 ST#sE
E§ PHengLElv3d0.exe 2022/8/2510:22 7 FHRERs 7,397 KB

Kl 15 W TR
2.4% WIN+R FIFFi217T, %A emd FIFF6n &% 1, #EAZE| example HH, WK 16 B
TNo

B C:\windows\system32\cmd.exe - a X

Kl 16 cmd 74 1
3Em A %N : mpiexec -n 4 \PHengLEIv3d0.exe #7%>, i Enter B A FF 451z 1T
WE 17 . 1847 DD EPAR A SE e B N2 1F E’Jﬁﬁ#ﬁ%ﬁ%ﬁ&ﬁ 7] el

C:\windows\system32\cmd.exe - "C:\Program Files\Microsoft MP\Bin\mpiexec.exe" -n 4 \PHenglLEIv3d0.exe - [m]

X

orY
0. 00000
0. 00000

O 00000e+00
0. 00000e+00
0. 00000e+00
00000e+00

0. 00000e+00
0. 00000e+00
0. 00000

0. 00000e+00

K 17 3847 5l
4R R results A2 HB)TE bintgrid+PHengLEIV3d0 TRESCAAI R 2K H 3% T AE R,
W 18 Fizr. results SO RN G5 BRSO SCRT ) XUER B A B FH 50T R 4R T R 5 R

SO B .
& bin 2023/5/4 19:29 prales
B grid 2023/4/18 8:55 prales
2023/4/12 16:22 prales
5 PHengLEIv3d0.exe 2023/4/1216:19 NFBRER 8,273 KB

18 THRA Rk



33 HEeHEsE

‘B M HhE: https://www.cardc.cn/nnw/products.aspx?t=9

KU AARHS R &bk https://www.osredm.com/

S| PEHLAE:  https://www.osredm.com/PHengLEI/PHengLEI-TestCases

B i AR M -«
https://www.bilibili.com/video/BV1eX4y 1 T7yW ?from=search&seid=9482198996609923785;

KESIEHE:  https:/fe.osredm.com/forums/theme/38
NEBRENAS AR pdf (WEKEFEHNHA): TR CHFIF W
phenglei\PHengLEI\Documents %1%


https://fc.osredm.com/forums/theme/38

	1 引言
	1.1 软件标识
	1.2 软件概述
	1.3 软件功能

	2 软件获取
	2.1 访问控制
	2.2 安装和设置
	2.3文件清单
	2.4 软件环境

	3 软件使用
	3.1 解算器编译
	3.2 example算例运行
	3.3 其它链接

	附录

