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Copyright © 2011 OpenFOAM Foundation.

This work is licensed under a Creative Commons Attribution-NonCommercial-

NoDerivs 3.0 Unported License.

License

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS
CREATIVE COMMONS PUBLIC LICENSE (“CCPL” OR “LICENSE”). THE WORK IS
PROTECTED BY COPYRIGHT AND/OR OTHER APPLICABLE LAW. ANY USE OF
THE WORK OTHER THAN AS AUTHORIZED UNDER THIS LICENSE OR COPY-
RIGHT LAW IS PROHIBITED. BY EXERCISING ANY RIGHTS TO THE WORK PRO-
VIDED HERE, YOU ACCEPT AND AGREE TO BE BOUND BY THE TERMS OF THIS
LICENSE. TO THE EXTENT THIS LICENSE MAY BE CONSIDERED TO BE A CON-
TRACT, THE LICENSOR GRANTS YOU THE RIGHTS CONTAINED HERE IN CON-
SIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND CONDITIONS.

1. Definitions

a. “Adaptation” means a work based upon the Work, or upon the Work and other preex-
isting works, such as a translation, adaptation, derivative work, arrangement of music
or other alterations of a literary or artistic work, or phonogram or performance and
includes cinematographic adaptations or any other form in which the Work may be
recast, transformed, or adapted including in any form recognizably derived from the
original, except that a work that constitutes a Collection will not be considered an
Adaptation for the purpose of this License. For the avoidance of doubt, where the
Work is a musical work, performance or phonogram, the synchronization of the Work
in timed-relation with a moving image (“synching”) will be considered an Adaptation
for the purpose of this License.

b. “Collection” means a collection of literary or artistic works, such as encyclopedias and
anthologies, or performances, phonograms or broadcasts, or other works or subject
matter other than works listed in Section 1(f) below, which, by reason of the selection
and arrangement of their contents, constitute intellectual creations, in which the Work
is included in its entirety in unmodified form along with one or more other contribu-
tions, each constituting separate and independent works in themselves, which together
are assembled into a collective whole. A work that constitutes a Collection will not be
considered an Adaptation (as defined above) for the purposes of this License.

c. “Distribute” means to make available to the public the original and copies of the Work
through sale or other transfer of ownership.

d. “Licensor” means the individual, individuals, entity or entities that offer(s) the Work
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under the terms of this License.

“Original Author” means, in the case of a literary or artistic work, the individual,
individuals, entity or entities who created the Work or if no individual or entity can be
identified, the publisher; and in addition (i) in the case of a performance the actors,
singers, musicians, dancers, and other persons who act, sing, deliver, declaim, play in,
interpret or otherwise perform literary or artistic works or expressions of folklore; (ii)
in the case of a phonogram the producer being the person or legal entity who first fixes
the sounds of a performance or other sounds; and, (iii) in the case of broadcasts, the
organization that transmits the broadcast.

“Work” means the literary and/or artistic work offered under the terms of this Li-
cense including without limitation any production in the literary, scientific and artistic
domain, whatever may be the mode or form of its expression including digital form,
such as a book, pamphlet and other writing; a lecture, address, sermon or other work
of the same nature; a dramatic or dramatico-musical work; a choreographic work or
entertainment in dumb show; a musical composition with or without words; a cine-
matographic work to which are assimilated works expressed by a process analogous
to cinematography; a work of drawing, painting, architecture, sculpture, engraving or
lithography; a photographic work to which are assimilated works expressed by a pro-
cess analogous to photography; a work of applied art; an illustration, map, plan, sketch
or three-dimensional work relative to geography, topography, architecture or science; a
performance; a broadcast; a phonogram; a compilation of data to the extent it is pro-
tected as a copyrightable work; or a work performed by a variety or circus performer
to the extent it is not otherwise considered a literary or artistic work.

“You” means an individual or entity exercising rights under this License who has not
previously violated the terms of this License with respect to the Work, or who has
received express permission from the Licensor to exercise rights under this License
despite a previous violation.

“Publicly Perform” means to perform public recitations of the Work and to commu-
nicate to the public those public recitations, by any means or process, including by
wire or wireless means or public digital performances; to make available to the public
Works in such a way that members of the public may access these Works from a place
and at a place individually chosen by them; to perform the Work to the public by
any means or process and the communication to the public of the performances of the
Work, including by public digital performance; to broadcast and rebroadcast the Work
by any means including signs, sounds or images.

“Reproduce” means to make copies of the Work by any means including without limi-
tation by sound or visual recordings and the right of fixation and reproducing fixations
of the Work, including storage of a protected performance or phonogram in digital

form or other electronic medium.
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2. Fair Dealing Rights.

Nothing in this License is intended to reduce, limit, or restrict any uses free from copyright
or rights arising from limitations or exceptions that are provided for in connection with the

copyright protection under copyright law or other applicable laws.

3. License Grant.

Subject to the terms and conditions of this License, Licensor hereby grants You a worldwide,
royalty-free, non-exclusive, perpetual (for the duration of the applicable copyright) license to

exercise the rights in the Work as stated below:

a. to Reproduce the Work, to incorporate the Work into one or more Collections, and to
Reproduce the Work as incorporated in the Collections;

b. and, to Distribute and Publicly Perform the Work including as incorporated in Collec-
tions. The above rights may be exercised in all media and formats whether now known

or hereafter devised.

The above rights include the right to make such modifications as are technically necessary
to exercise the rights in other media and formats, but otherwise you have no rights to make
Adaptations. Subject to 8(f), all rights not expressly granted by Licensor are hereby reserved,
including but not limited to the rights set forth in Section 4(d).

4. Restrictions.

The license granted in Section 3 above is expressly made subject to and limited by the

following restrictions:

a. You may Distribute or Publicly Perform the Work only under the terms of this License.
You must include a copy of, or the Uniform Resource Identifier (URI) for, this License
with every copy of the Work You Distribute or Publicly Perform. You may not offer
or impose any terms on the Work that restrict the terms of this License or the ability
of the recipient of the Work to exercise the rights granted to that recipient under the
terms of the License. You may not sublicense the Work. You must keep intact all
notices that refer to this License and to the disclaimer of warranties with every copy
of the Work You Distribute or Publicly Perform. When You Distribute or Publicly
Perform the Work, You may not impose any effective technological measures on the
Work that restrict the ability of a recipient of the Work from You to exercise the rights
granted to that recipient under the terms of the License. This Section 4(a) applies to
the Work as incorporated in a Collection, but this does not require the Collection apart
from the Work itself to be made subject to the terms of this License. If You create a
Collection, upon notice from any Licensor You must, to the extent practicable, remove
from the Collection any credit as required by Section 4(c), as requested.

b. You may not exercise any of the rights granted to You in Section 3 above in any manner
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that is primarily intended for or directed toward commercial advantage or private
monetary compensation. The exchange of the Work for other copyrighted works by
means of digital file-sharing or otherwise shall not be considered to be intended for
or directed toward commercial advantage or private monetary compensation, provided
there is no payment of any monetary compensation in connection with the exchange
of copyrighted works.

If You Distribute, or Publicly Perform the Work or Collections, You must, unless

a request has been made pursuant to Section 4(a), keep intact all copyright notices

for the Work and provide, reasonable to the medium or means You are utilizing: (i)

the name of the Original Author (or pseudonym, if applicable) if supplied, and/or

if the Original Author and/or Licensor designate another party or parties (e.g., a

sponsor institute, publishing entity, journal) for attribution (“Attribution Parties”)

in Licensor’ s copyright notice, terms of service or by other reasonable means, the
name of such party or parties; (ii) the title of the Work if supplied; (iii) to the extent
reasonably practicable, the URI, if any, that Licensor specifies to be associated with the

Work, unless such URI does not refer to the copyright notice or licensing information

for the Work. The credit required by this Section 4(c) may be implemented in any

reasonable manner; provided, however, that in the case of a Collection, at a minimum
such credit will appear, if a credit for all contributing authors of Collection appears,
then as part of these credits and in a manner at least as prominent as the credits
for the other contributing authors. For the avoidance of doubt, You may only use
the credit required by this Section for the purpose of attribution in the manner set
out above and, by exercising Your rights under this License, You may not implicitly
or explicitly assert or imply any connection with, sponsorship or endorsement by the

Original Author, Licensor and/or Attribution Parties, as appropriate, of You or Your

use of the Work, without the separate, express prior written permission of the Original

Author, Licensor and/or Attribution Parties.

For the avoidance of doubt:

(a) Non-waivable Compulsory License Schemes. In those jurisdictions in which
the right to collect royalties through any statutory or compulsory licensing scheme
cannot be waived, the Licensor reserves the exclusive right to collect such royalties
for any exercise by You of the rights granted under this License;

(b) Waivable Compulsory License Schemes. In those jurisdictions in which the
right to collect royalties through any statutory or compulsory licensing scheme can
be waived, the Licensor reserves the exclusive right to collect such royalties for any
exercise by You of the rights granted under this License if Your exercise of such
rights is for a purpose or use which is otherwise than noncommercial as permitted
under Section 4(b) and otherwise waives the right to collect royalties through any
statutory or compulsory licensing scheme; and,

(¢) Voluntary License Schemes. The Licensor reserves the right to collect royalties,

whether individually or, in the event that the Licensor is a member of a collecting
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society that administers voluntary licensing schemes, via that society, from any
exercise by You of the rights granted under this License that is for a purpose or
use which is otherwise than noncommercial as permitted under Section 4(b).

e. Except as otherwise agreed in writing by the Licensor or as may be otherwise permitted
by applicable law, if You Reproduce, Distribute or Publicly Perform the Work either by
itself or as part of any Collections, You must not distort, mutilate, modify or take other
derogatory action in relation to the Work which would be prejudicial to the Original

Author’ s honor or reputation.

5. Representations, Warranties and Disclaimer

UNLESS OTHERWISE MUTUALLY AGREED BY THE PARTIES IN WRITING, LI-
CENSOR OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND CONCERNING THE WORK, EXPRESS, IMPLIED, STATU-
TORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF TI-
TLE, MERCHANTIBILITY, FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGE-
MENT, OR THE ABSENCE OF LATENT OR OTHER DEFECTS, ACCURACY, OR THE
PRESENCE OF ABSENCE OF ERRORS, WHETHER OR NOT DISCOVERABLE. SOME
JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO
SUCH EXCLUSION MAY NOT APPLY TO YOU.

6. Limitation on Liability.

EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO EVENT
WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL THEORY FOR ANY SPECIAL,
INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES ARISING
OUT OF THIS LICENSE OR THE USE OF THE WORK, EVEN IF LICENSOR HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

7. Termination

a. This License and the rights granted hereunder will terminate automatically upon any
breach by You of the terms of this License. Individuals or entities who have received
Collections from You under this License, however, will not have their licenses termi-
nated provided such individuals or entities remain in full compliance with those licenses.
Sections 1, 2, 5, 6, 7, and 8 will survive any termination of this License.

b. Subject to the above terms and conditions, the license granted here is perpetual (for
the duration of the applicable copyright in the Work). Notwithstanding the above,
Licensor reserves the right to release the Work under different license terms or to stop
distributing the Work at any time; provided, however that any such election will not
serve to withdraw this License (or any other license that has been, or is required to be,

granted under the terms of this License), and this License will continue in full force
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and effect unless terminated as stated above.

8. Miscellaneous

a. Each time You Distribute or Publicly Perform the Work or a Collection, the Licensor
offers to the recipient a license to the Work on the same terms and conditions as the
license granted to You under this License.

b. If any provision of this License is invalid or unenforceable under applicable law, it
shall not affect the validity or enforceability of the remainder of the terms of this
License, and without further action by the parties to this agreement, such provision
shall be reformed to the minimum extent necessary to make such provision valid and
enforceable.

c. No term or provision of this License shall be deemed waived and no breach consented
to unless such waiver or consent shall be in writing and signed by the party to be
charged with such waiver or consent.

d. This License constitutes the entire agreement between the parties with respect to the
Work licensed here. There are no understandings, agreements or representations with
respect to the Work not specified here. Licensor shall not be bound by any additional
provisions that may appear in any communication from You.

e. This License may not be modified without the mutual written agreement of the Licensor
and You. The rights granted under, and the subject matter referenced, in this License
were drafted utilizing the terminology of the Berne Convention for the Protection of
Literary and Artistic Works (as amended on September 28, 1979), the Rome Con-
vention of 1961, the WIPO Copyright Treaty of 1996, the WIPO Performances and
Phonograms Treaty of 1996 and the Universal Copyright Convention (as revised on
July 24, 1971). These rights and subject matter take effect in the relevant jurisdiction
in which the License terms are sought to be enforced according to the corresponding
provisions of the implementation of those treaty provisions in the applicable national
law. If the standard suite of rights granted under applicable copyright law includes
additional rights not granted under this License, such additional rights are deemed to
be included in the License; this License is not intended to restrict the license of any

rights under applicable law.
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ANSYS is a registered trademark of ANSYS Inc.

CFX is a registered trademark of Ansys Inc.

CHEMKIN is a registered trademark of Reaction Design Corporation

EnSight is a registered trademark of Computational Engineering International Ltd.
Fieldview is a registered trademark of Intelligent Light

Fluent is a registered trademark of Ansys Inc.

GAMBIT is a registered trademark of Ansys Inc.

Icem-CFD is a registered trademark of Ansys Inc.

[-DEAS is a registered trademark of Structural Dynamics Research Corporation
JAVA is a registered trademark of Sun Microsystems Inc.

Linux is a registered trademark of Linus Torvalds

OpenFOAM is a registered trademark of SGI Corp.

ParaView is a registered trademark of Kitware

STAR-CD is a registered trademark of Computational Dynamics Ltd.

UNIX is a registered trademark of The Open Group
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OpenFOAM DFRFED—DI%, BRE AR D TIE, WY, B#ET 27075 IV JHANCET
LHEEM DN, LWL —T 0 VT4 21— YHGMEKTRETHD Z L TT. Z
NHIZBETHEHRITTO T 7 A1 R LTV ET.

OpenFOAM (ZIXFTALEE - BUFRDERBEE S ENTOE T, AL - BUIEADA >V X T = —
A¥E F72 OpenFOAM D1—F « V) 5«1 TETH 5, OpenFOAM ADETOEREEIZHZ>TT —
A DERND —EWEPMEZNT O ET. OpenFOAM DKM B REZ X 1.1 1IZR U ET.

Open Source Field Operation and Manipulation (OpenFOAM) C++ Z4 735 1)

Y Y

s i

Xvovg [ a— =X . Z oM
v | lp7yr=vaur7yh-vay|| PV |ensight

1.1 OpenFOAM D &ARMY 72 &

1-F1Y74

BIALER X OpenFOAM D5 — ZADELTHIEIZOWTIE, B4 = THALE Y. 55 =T,
OpenFOAM IZMET DAY Y a - Yz x L —REfoTAY Y a2 BT D HiEP, ¥—R
NW—=TF B THER LAY Va2 BT 5 5FEEHAL 9. BUBEIZOWTIEE 6 5Tl
BHL 7.






BoEZ
Fa—MYFIL

ZDFETIX OpenFOAM % Fin§ HARK R FIEEZ T —HFIZHHAT L Z L 2 EREHFEL LT,
OpenFOAM DWW DD T AN —AT, #HE, YIalb—Yay, SL0BLHEDOTOL
2% U <ARL ET. $FOAM_TUTORIALS DT+ L' 7 b U IZ1 OpenFOAM PRS2 3
RTOVYIWNEZLDA—T 4 ) TAE2HNFEZ2RTEEDOT—ANnHY £94. Fa—hKY
TV &GO 2 T 2 —FIEEAIZ OpenFOAM 2AIEL K 1 Y A R =)L INTWS Z L %MD
RITHIEERY) £EA.

Fa— KD T7IVD — AL blockMesh DRTALELY —)L 2 FFH L Tk U, OpenFOAM DV
WINTHEID U, paraFoam % i U CHRUIEZ TV E . OpenFOAM OY R— ~h§ 58— R
IN—=F 1 DRBRIIEY —)IVTT V2 AT 2 1 —FITIHIROEREDRH Y £9°. paraFoam %= HH L
Fa—b VTN EDDD, FIRRMBEPBERBIE 6 HTHRANDY — RS—=F 1 WD
N2 2R TT.

FTRTOFa2a— M) TIVDIE—EO0penFOAM 21 VA=)V LAFa— ) TIDT1 L
JNUMORATEEY. Fa— M) TNE, WO XA T IZEdT 4 L7 M) VIS T
TALVZMVIZEEDOENTOVET. filRILicoFoam D — AL F N T incompressible/icoFoam
Y774 L2 M) odIZENNTWET. I 2T incompressible BWRNWD X1 T FL TN F
. AN IFIFRMIEZERT D L XTI, tutorials T L7 ") 2O —HIVDEITT 1
L2 RIZaE—92522B8OLET. TOEDITE, ROEIITEATTEILTEY
WIAE—F5ZNTEET.

mkdir -p $FOAM_RUN
cp -r $FOAM_TUTORIALS $FOAM_RUN

21 XHBEEOF v ET 1 RN

ZOF a— MY 7K 2 RGCIE A SO ERIEEMEERAVCEL T, ) Tov A, §HHE,
RANTORY AT 2 HEEMHHRUET. M2 IZEHBOTRTOERVEBEGERTH D VA
ARV ZRUET. EOBEEBEFUL 2 #4572 1m/s OEETIEAZS X, MDD =DDEEMHEES
WBEFIELTVWET. Fa— M) T7INMIBVWTIEINE@IZHZ>T, FTER=ZIKEL, =
M RIEEREETR D 72D D icoFoam VIV NNEZHH UL —Aw Y2 ETHEEYS. Fa—hY
TIVTIE, AW aDRREDEMXREFNDARDFELZFNEYT. KDDL
A )NV AEEBEMIE, pisoFoam VIV N%ELYE, Fild, FEEMEMERDICHEREL £9.
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U,=1m/s

d=01m

2.1 RKHBEEFYET A DIAARNY
211 HLE

T — A% OpenFOAM T — A7 7 A IV fiET DI L TR ELEY. F—A7 71 I)VIE
emacs X° vi, gedit, kate, nedit REDTFANTT 1+ X TIERK - L L £9. Fhuk, Ath
BUDETEDLDPIRTVF—T—REEDT 4 7Y aFVEAMNMONTHEZNETY.

R r — AE A Y > a, Y, Yk, SIS A =R R EDEREZEATOET A 4.1 il
BWCRTEDIZ, Z<DCFD Y7 MB—=2DT7 71 IIZINEDT—&X %N 25 DIZxf
U, OpenFOAM iZ—#HD 7 7 ANty b UTHI T —AT 14 L7 MVIZKIIL 3. &
T=ADT 4 L7 NI, (BHOF2— Y TIVOFENHEHIZ cavity TH D & 5 12)
DXFTWHATE G AT, Bt —AZiE - FA79000%EME UT, ETMINKOT «
L7 NVIZBEIL£9.

cd $FOAM_RUN/tutorials/incompressible/icoFoam/cavity

2111 AwIakEmw

OpenFOAM IZHIZ 3IRTTT IV NERERTHEIK 728, 2TOIF AN 2 3IRGTLTHEKL
9. OpenFOAM IZT 7 A4V NDOFREIZEWTHIEE 3ot UTHRE £94%, 2ot &<
LA, RSB ETR (55 3) ot I EERBEFIZER A empty &0 D B S % 45
U ET.

oy Sl EO—LOEIDEAENSLHRZF v BT OFEIZ, 7320 x 20 2V DH—74
AVYarBELET. o7y 7EEEX221RUET.

OpenFOAM THEI N D A ¥ a - ¥z & L —4& blockMesh & constant/polyMesh 7 1 L
2 NVIZHDB AT+ 2> aF ) blockMeshDict TIEE I NGl NEH AW a2z ElL £7.
Z D —AD blockMeshDict &, BARDEE Y TT.

1 [k k= CH+ —h—mm o *\
9 | ========= [ [
3 \\ / F ield | OpenFOAM: The Open Source CFD Toolbox I
« | \\ / 0 peration | Version: 2.1.0 |
5 | [ I

\\ / A nd Web: www . OpenFOAM. org
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2.1 RHEEEBDF v T o HN U-21
3 2
7 L6
Y T 1!
0 _____________________ Y
z
4 5!
22 FYETFTADAYTan T sk
6 | \\/ M anipulation | |
7 K */
8 FoamFile
9 {
10 version 2.0;
11 format ascii;
12 class dictionary;
13 object blockMeshDict;
14 F
15 // k% % %k %k )k % %k % k) % *k % %) %k % % % k k % % % % % % *k % % *k *k % %k % * x x *x //
16
17 convertToMeters 0.1;
18
19 vertices
20
21 (0 0 0)
22 (100)
23 (110
24 (010
25 (0 00.1)
26 (1 00.1)
27 (110.1)
28 (010.1)
29 )3
30
31 blocks
32 (
33 hex (0123456 7) (20 20 1) simpleGrading (1 1 1)
34 ;
35
36 edges
37 (
38 )
39
40 boundary
41
42 movingWall
43 {
44 type wall;
45 faces
46 (
47 (376 2)
48 ;
49 ¥
50 fixedWalls
51 {
52 type wall;
53 faces
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54 (

55 (047 3)
56 (2651)
57 (1540)
58 )

59 }

60 frontAndBack

61 {

62 type empty;
63 faces

64 (

65 (0321)
66 (4567)
67 )

68 }

69 )}

70

71 mergePatchPairs

72

73 );

74

75 [/ kEkskskok ok skokokok ok okokok ok skokok ok sk okok ok ok sk okok ok sk skok ok ok skokok ok sk okok ok ok skokok ok skokok ok sk okok Rk kkok ok Kk ok / /

77 ANVOENENF— (1-71F) BROANY ZERT, 771 IVERIE, KR ({...}) T
£ ND FoamFileY 77+ 7Y a>r) Ofb Tk INE 7.

S0k, L AR—ADHEE L, /NF—& FoamFile% 75« 7Y atV&&a7 714V
AN RNFITr—A7 74D HDOBRIZEE T

FTT77ANMEHOIZTOY T OIEMDEERE vertices ZIEL £, THIH S, HEL
EXIVE SN blocks (ZZTIE—DDA) 2EH/RLET. TUTHERIIEA NN FE2EHRL
£9. blockMeshDict 7 7 A )V DLk DFfl 2 HE T 512X 5.3 Hi2 SR LU TS Z I W,

A w3 alX blockMeshDict 7 7 1 )V ET blockMesh 2 479 2% K INET. F— AT+
V2 R)ANGURZZ—IFIVIZATITDEZITTT.

blockMesh

blockMesh DFEFFRIIIH —IF NI ¢V RIIIERINET. blockMeshDict 7 7 1 JVIZFEY)
MBI E, TIT—AVE—INKREIN, 774 NVDEDITFIZFIEND 20 %2H A TN
FT. SIDBEBTITI—AvE—IMNHDEZLIFBRNTL LD,
21.1.2 RAFHEHEARN

AV ADEENTET T DL, WHNGZAEOYREEZHERT LI LENTEIET. 27—
AFBAIRRELI NI EEE I N TN D D TRENT IR DO VIHIRED 7 — 21X cavity T4 L2 U D 0
EWVWHIYTTF 4 LI MVIZHIIINTOET. 0iEpl UDZDDT7 71 DHY, £ (p)
CHE (U) O L RGN E2HETOIHENHY ET. pOT 7 AIIVEHFNIHHL 7.

17 dimensions [02-2000 0];
19 internalField uniform O;

21 boundaryField
{

23 movingWall
24 {
25 type zeroGradient;
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28 fixedWalls

29 {

30 type zeroGradient;
31

32

33 frontAndBack

34 {

35 type empty;

36 }

37}

39 // >k >k 3K 3K 3k 5k ok 5k 5k 5k 5k 5k %k %k >k >k >k 5k 5k 3k 5k 3k 5k >k >k %k %k %k >k >k >k 5k 5k 5k 3k %k %k >k >k >k %k %k >k >k >k >k >k 5k %k %k >k >k >k >k %k >k K >k >k >k 5k >k %k >k >k >k >k >k %k *k >k *k >k //
WIS D T — 2 7 7 A WV =20 FBRHERH ) £9.

dimensions WIHEDRITZEHE. Z I TIREIE, DFY m?s™? (4.2.6 HIZFER).

internalField WEOPELEIFE—DE TR TV —HRE 2 Y, —HRTRVWEEIETNTOMHE
EHRETOIHENDY) 9 (428 HIZFER).

boundaryField SEH I OYIELEIFBASA L BRSNS FITEZ 2T — R &G0 U £ 9 (4.2.8 IHIZ
FEIR).

ZDF ¥ BT 1 OO 7 — A TIRBEFUIEE DA T, — 20y FRFEHINTVE
. (1) FYET o OEEINAME L KAHD fixedwall &, (2) F ¥ T« OBRE) KM
FHD movingwall TY. B 5HE ph'zeroGradient TYAY, ZAVUIESI DT HEE R 7
DA 0 THD LD Z L TY. frontAndBack & 2 IRITDOIEDIGE DERED VH %= R L
TWTC, AT—ATIFYAR empty ERD>TWVET.

DT —ATI, £2EE<HIZTZEDTHY 290, WHEDOWHIZM 2 uniform (—
B 1R TWES. I TRENXBEDADIEEME T —ATH D720, #aHEifghr & 5
RO THEE L uniform 0 £ UTWET.

0/UDREEDT7 7 A IZHEWTHFEKTY. dimensions IFHETH Y, WEOHIASM:IX
N7 MVETIED LY 0 ZEHEKT S uniform (0 0 0) IZHA>TWVWETY (4.2.5 FIZFR).

HE DR LML frontAndBack /Ny F LRI U TT . fixedWall IZBIL TIXI AR L
D7z value I¥ uniform (0 0 0) &N £9. LMK 1m/s THEIT LD T uniform (1 0
0) CREEMZHREL £7.

2113 YfE

r—ADYBLEIE, FHIIC... Properties £ VD EEREE 5 A ONTT 4 7Y a FVITHREI N,
Dictionaries 74 L' 27 )W) —IZ@EPNE T . icoFoam 77— AT, transportProperties T +
7Y aF VIR EIND BRI %2 FBE T 27217 T . transportProperties 71 7> 25 1)
ZEHVCZV RNV 2D, fETDIZENTIEITOT, BMEARPELLEY bXND
Z e ZMENDTLSZIW. BIREEAEIE, nu (FBERATRONDGF VI TEY YRV Y DEF
TR) LNSF—T—RIZEY ET. FTERMIC, ZOTF—AIZV A IVAEE 10 THEL
9. LA NVZEIFIRO LD ITERINET.

Re = — (2.1)

dl U FETNZTNRMEEI L EHEZRL, vIZEMEREEZRLET. 22T, d =0.1m,
U =1ms™!, Re=10292&, v=001m2s"! &2 9. BpRMEREOBEY)Z2585E 1T
ToL>I2RY) £7.
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17
18 nu nu [02-1000 0] 0.01;

19

20

21 [/ okskokskokokokokokokokok ok skokok sk ok skokok sk ok skskook ok sk ok skeok ok s ok skskook sk ok skskok sk ok skskok s ok skokok sk o skskok sk ok ok skokok ok kkokok ok ok //

2.1.1.4 I

FHEREEI O EIE, DT — 2 DFHAESIZET S AT —&IE, controlDict 7+ 7> a2+ VY
MNOHEANONET. ZHidsystem T« L7 MVIZHY ETDT, 7—A%2EIHTE7 71
ELTERUTLSEZI .

FTRAZAZ— b - FEIERZ E ATy T2FBELUZTNIERY FEA. OpenFOAM
&, FRHMEOFOCRFHEGIEZ ML 95, FLIFA3HTERET. ZOFa—MI) TN
TlX, FZlt = 0 S FET2HBOLVERCET. DFY, OpenFOAM X 02 WS 51 L7
NUDOBEDOT—REFOLBENRHD ZLIZBYET (F—AT7 71 IVEEDFE U WEHRIZE
LTCIF41HiZ2HTLEZEXIW)., ULAEN->T, startFrom ¥ —7 — R % startTime 2R EL T,
WIZ startTime ¥ —7 — R%Z 0 IZHHEL £9.

ETERZNZIE, AR FYET D Z2MERLUTCWSEFMRITET LI L 2 HEILT DI
TIH, BLUT, MARRERTERRBIZEET S ZOIZHEEE 10 [FHE Y KT 2T HIERY
FHA. ZOTF—ATl, AOELEHOLRONDOT, HOSHRFEKZE) KT ERTA. RbY
2, SEBRFYET 4% 10 RIBEITLRL (§205 1s) 2 TRZE L TEY FLTEHEVW
TUL &S, EBIX, BROMRIZEY, 05s THRTH2EDMBDT, ZOMEEHMALEL &
S, ZOMTIRLZIBET D720, stopAt F—7 — R UT endTime Zf5E L T, endTime
F—TU—RZO05ICHELRITNERY £EA.

W, AT Y T2 BETE2HENRDHYD FTH, ZNEF—7— RdeltaT ICE>TEY
NET. icoFoam ZEM g & %, FHEDKEE & LZEWEEZEKT D20, 1 KD T —F VEM
METY., 7= VEIFMUTOLDITERINET.

_ At|U|
Co = A (2.2)

A IZRRIATY 7, U 1E IV EBEZRHEDOKE Y, TUT Az IFFREH DO INY A X TT.
FOENEIRANTEALTERBT Co < 1 2B NAZEDIBERHY) . 20, RHEVG
G (DFY, REQFHLNIZLIVY A ZDOMEDRIZEIDEAD Co) %ITIT At T L
9. ZTITHE, YA XSS TH 2B TEEINT WD DT, &K Co kS iz
AU, 1ms HOEWREIZARDTL & D.

d 0.1
A = —_ = — = . 2.
T=—=o0 0.005m (2.3)

UZdioT, ST 1IIANRD Y =5 VBEERT 2 72DI2, FEAT Y 7 deltaT 2IRD &L S
B LA TIRWIT EEA.

CoAz 1 x0.005
At = = = 0.005 2.4

VIalb—YavdEiTTic e X, BN ST —IUTENORZIENTED LI, Hd—
EOHFEMETOMEDEIHLZ2E O D /20, writeControl F—177 — RIFHEENENMN
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A% RDD72DDN ONDA T a V%R U ET. timeStep 4 7V a Vi, KR n
B AT Y T IR 2EIHRTE NS 2L 2ERL, 2D L DI writeInterval
F—U—RTHEINZET. 0.1,0.2,...,05s TRERE2EX VL LFELED. LEDST,
0.005s DI AT Y FRDT, KHIATY 720 Z L ICHERZ LD TEHENH) T, Lo
T writeInterval (220 2% EL £7.

OpenFOAM 1% 4.1 fiCHamd 27— &Y b2 EIRAL T ITHIZIX0.1s &\ D BIFEREH]
ZHhRATHMNTONZH LT 4 L7 M) ZEKLUET. icoFoam Y ILNTIX, U p D
HEH I ICHEREZRAT A L7 MVICESIAAET. DT —ATIL, controlDict DFLIRNE
XA FDE B TT.

17

18 application icoFoam;
19

20 startFrom startTime;
21

22 startTime 0;

23

24 stopAt endTime;
25

26 endTime 0.5;

27

28 deltaT 0.005;

29

30 writeControl timeStep;

31
32 writelnterval 20;

33

34 purgelirite 0;

35

36 writeFormat ascii;

37

38 writePrecision 6;

39

40 writeCompression off;

41

42 timeFormat general;

43

44 timePrecision 6;

45

46 runTimeModifiable true;

47

48

49 [/ kskokokskokskok ok ook sk ook s ok ok s ok sk ok ok ok ok sk s ok 3 ok sk ok sk sk ok ok sk ok sk sk ok ok sk ok sk sk ok ok sk ok sk sk ok ok sk kok sk kokskokk -/ /

2.1.15 BBUL &RV IL/NDERTE

1—HE fuSchemes 7« 7> 3 F V) (system 7+« L' 27 N V) NTHBKRBEMELEZ EINT
ZMEDIMEELET. MIEABRKYIWNEHEES SO T VIV XAy ha—)ILdf
ENX fvSolution T+ 7> 2 FVWRIELNTWE Y. 2—HIFHHBILINLD T 7Y aF)
ERDIEMMTEEITH, ASolution T4 7> 3aF VD PISOY 7512 3F VD pRefCell
& pRefValue Z[RW\T, BIFED L Z A, TNOHTANTOHIZODWTCiHEmd B EITH Y FXEA.
FYET D& RHAUZIEEMERTIE, ENFHAWTHY, EEROIE GEXHETIEZRL)
JENHEPFHTY., ZD&LDBEETIL, Y INIEE )L pRefCell IZ pRefValue 2 LD S L X)L
2y hUET. ZOHITIE, MAFOICHEINET. LML, INS6DEDOESL LNEZE
Z % M ES GREEHMNFENTIERLS) BB £7.
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212 X v aDHER

T2 BT T DRNCIE UK A Y aRTEITVEINERLEL LS. A Y ¥ aid OpenFoam
DT D MILY 7 N D paraFoam THEFEL £9°. paraFoam I f#irr— 2D 71 L7 M) k
TR —IFINoIRELET.

paraFoam

HBNE, ATV aVil-case DD ETHDOT A L7 MWL THREITEHZ ENTE
9.

paraFoam -case $FOAM_RUN/tutorials/incompressible/icoFoam/cavity

6.1 (2R 9 KD ParaView DV 1 ¥ R WBHE £9. Pipeline Browser & % &, ParaView
M cavity.OpenFOAM, DFE D F Y ETF 4 T —ADET 2 —IVEHVT VD Z LD ERTI £T.
Apply RE > %2 ') v 7§ BHEIIC Mesh Parts /SR IVINHRIRT D BEREZ EINT 2B ENHY F
T, A — AR DT Mesh Parts SRV DF v VRY 7 ATERTDT — X %8RG D
ZUDETY. NANVHNOLEZZHENIZF =Y 7§ ENTEXET. ParaView TY
AN EFHAG 72O Apply REVZ2 27 )w I LET.

Display S VS ERLUZEY 2 - VORRERZFEL 9. K23 I1TRTEDIE, (1)
Color by % Solid Color (I E L, (2) Set Solid Color & 7 Vw7 U441 (5= HDY;
FIFERRLY) Z3EIR, (3) Style /N1 )V TlE Representation A =1 —7M5 Wireframe % &R L
F9. BREAKNY TAZ2—/NKX)VTEdit 5 View Settings... ZZERU THEL 7.

ParaView Z {5 OMNIXUD TR HIX, 6.1.5 HTHRNRD IS ITHLEELZALTAZ I L%
BEIOUET. FICAT— AL 2RILADTEdit A =2 —D View Settings D General /3%
JVT Use Parallel Projection #3Z RG22 DN K NTU & 5. @D SFIK, Annotation 7 1 >~ R
® Orientation Axes # %Y « A7 2h, YUVADRI Y T& RO FIZL>THEET D Z
TEX9.

213 7V r—avDET

» 5% UNIX/Linux DFF77 7 1 IV EFFKIZ, OpenFOAM 7 7V r—> a3 ik = D0 %
ECELFITDIENTEEYT. —DHR ATV IV Y ROTOX AT, av v ROV &
BEZB2DIZY IV aik T EFTHOEDTY. ZOHIEINY VIV RTOL AT, Y=
WM SR D5MEEZITANDDIZMESE T DRBERRNEDTT.

T, 74725 RTicoFoam ZFHM UL E U & 5. icoFoam VIV NETr—A5 4 L2
RYVWIZAST, IV R7OY T R ET

icoFoam

EANTBIETEFTTEETHN,
HDENNIA TV 3 VIl-case #DFD L THDT A L7 NUMLTERETDH LA TE
9.
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Display /N4 )b % B <
—— Color by Solid Color % iR

. B ==y -
— Solid Color %% (Bl ZIFXE)
. “eg
— Wireframe % jER
File Edit View [Sources Filters| JAnimation Tools Help
peEE ? L . K<l >D>MB mmeds |5 5
H 8 S| epoidcoor | | |~| | wireframe MRt d 6@ G
Pipeline Browser SR EIRDGE me|o]x]
@ builtn:
¥y - cavity.foam]
Object Inspector [@)x)
| Properties | Display | Information|
~Color ()
(%] Interpolate Colors
(%] Map Scalars
Apply Texture None M|
Color by @ Solid Color* | |- | ~|
| @ sSetsplid Color... |
-Slice
Slice Direction ~|
Slice 0 - ‘k ‘
Style
Representation \ Wireframe x \
Interpolation | Gouraud L‘ it
Material |None |~
N t ’: N
Point size 5.00 A:“ \E‘

2.3 paraFoam TD AW ¥ aDHKR

icoFoam -case $FOAM_RUN/tutorials/incompressible/icoFoam/cavity

VaTdD#EWE, 2—IFN U« Y RVIEKRRINET. BEOKRL, k77— 08, &7T
D7« =)V N OYIHME & AR R 2 RR U £ 9.

2.1.4 12018

FERMARZ T ¢ L7 M) IZENIND & <IZ, paraFoam 2> TR Z & W TEE9. para-
Foam 7 1 ¥ RVIZRE > T, cavity.OpenFOAM 77— AE Y 22— )LD Properties /N3 IV % #A T
KEIWV. T=AEY 2= VDN FIPFHEL TRV E D R 51, cavity.0penFOAM 23F <
N T4 RINTNWDED, THEWHAZHDORE VIEFREPENTHD ZLE2RUTWD 0,
EHERL TS 230,

R72WTF—& %K 9 5 paraFoam % ¥{{i 9 5 121%, HANIBEDFEFRRIE L TO0.55 9D
TR EGDAZRITNERY FHA. T —ANEFFHT—F5 ParaView 2TV 354, K
T4V MYDOHT— 41 ParaView ICHEINICH— RZINEHA. 7—2%20— RT3
7281Z1%, Properties 7« > R T Refresh Times # 27 Vw27 LEF. INTEEELDT—&)N
ParaView (Z0— R XN F 7.
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2141 %Emear4s7Ov b

JE71% 52 121% Display /S3IVE B E, BRUAZEY 2 VORRIERNEZFHEL 3. JEH
S RBITIE 24 1ZRTEDIC Style N2V D Representation A =1 —% surface |2 LU T
ColorPanel ® Set Color by % °p, % U T Rescale to Data Range R& > %27 ) w2 L, *
Za— =D FDY—I)VN—=IZH % VCR Controls F/I& Current Time Controls THIEHF
AWZE051ZLTt=05sICBITDMMIRIRERRLUET. TNOHD/SKIVIEN 6.4 1TRT & D
IZParaView 7« Y RUD MY FAZa—DOFIZHY £9. JENGORIAERIZH 2.5 D& DI
7 EMEL, AENEWENDMIZRDIETTT.

JEJI 378 AER S B 121X 2.4 127”9 & 5 12 StylePanel T Representation A =2 —715 Sur-
face #3ER L, Color /82T °p, £ L T Rescale to Data Range ;R &% > 12 & > T Color % %
RUET. A=a—"—DFDY—I)LN\—IZH 5 VCR Controls Z 7z Current time % 0.5 {Z
LTt=05sIZB 2R E2FRLET.

°p DT A AV THENDHZRIVEIZ AT U@z RnRUET. $ U Color by A=a—
MOHEIT A Y @ EBRUZITNEE 2 DR IVPER DT RLT—D2DMIZL > TEKRY
NS &SI, EID/ZHD—DDMEIFH X DVIVISER L TWET.

Active Variable Controls ¥ —)L/N—® Toggle Color Legend Visibility h& > %& 271w 74
%M View A =2 —M5 Show Color Legend Zi#E NG HI LT, WI—N—%2FXKRIEDHIL
MT X F9. Active Variable Controls toolbar %* Display ™7 « > K 7 D Color panel (Z& % Edit
Color Map button # 27 Vw7425 742 NOREIIXHEE, AT —IVOEBESIFOEAR
E, NT—N—DHFEREFTLIIENTEET. AT—N"—ERIVIT7VRROy 7k
Y image V1 Y RVICELS ZEHHHETT.

BOED/N—=2 3 v D ParaView TlE, L<HLNEDE - fx - e vd (WED) AF7—A7—
WTIEEL, BPOHZUTRANLET DN T —AT—IVRT 7 A NMIBRS>TVET., £

XU T ParaView 25 1—HFIXZ DA T — AT — NV EZEZ-WEESTLEDS. Th
Ci, Color Scale Editor C Choose Preset % #7, Blue to Red Rainbow % #{R4 2% Z & TAH T
IET. OKKRX U THERE L 72 & 12, Make Default % #i1E ParaView (&2 Z DX A 7D
NT—=N=%fli5 L2128 F7.

A A=V %[AHEE ITDLEITNTORMENAMATEITINT VD ZLVHERATE E
. ELVWIVEKERD 2O ZERT D5, 6.1.6.1 1ZRT slice 71 V& & HWT
VAARNYZATAALET. 6.1.6.1 12K slice 74 V& ZHCE Y. W00 BRI
(0.05,0.05,0.005), EH#EE (0,0,1) EUEF (Z Normal K& V%227V w7 UET). Wiz /¢
A%, 6.1.6 JHIZ/RT contour 7 A VR IZL>TaAV R EfE U £9.

2142 Ry MLFOv b

PR NV EFET D E1Z, BITERUZEY 2 2R EDMDEY 2 —IVIEREZD
THOBREFEU & S. Pipeline Browser TZNHDEY 22— )L % &KL, Properties Panel D
Delete 2 27 1) w 27 U CHIRY %2, Pipeline Browser CHDIEDHRZ V%27 )w 7 LTENSLD
EYVa—NVEIERRIIUET.

ERFOFLIIETEINRI MNT I TRERTLZILIZLELED. &9, 6.1.7.1 128N
&I FOFLDT—ZDAIIKLY AHFET. Pipeline Browser L THFARRINT VD
cavity.OpenFOAM DE Y 2 —)L % ZEIR L, Filter — Alphabetical X == —»>5 Cell Centers
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Display /S 3L % B <

Color by & U T p DffilffE % #E4R
—— Rescale to Data Range 227 1) v 7
— Surface % JER

Properties | Display || Informatior) |
View
%/ VVisible 4oom To Data
Color
%/ Interpolate Colors
x| Maf lal

Apply Texture Nne =

Color by °p v v

Edit Color Map... | | Resclale to Data Range

Style

Representation Surface v
Interpolation Gouraud v
Material None v
Point size 5.00 B
Line width 1.00 B
Opacity 1.00 &

4

\olume mapper

24 F¥YETo 7 —ATOENETERREOHEH

ZERUT Apply 227 Vw7 LET.

Pipeline Browser C Centers 235Rgd# /R X V2 4RB& T, Filter — Alphabetical A =2 —7»15
Glyph % #R U £9. 2.6 D & 5 7% Properties 7 1 ¥ RUMFRINET. Z D Properties
INFIVD vectors A= a—TI&, N7 MUGIZEEDABZODT, HELUPNHBKIGERI N
TWET. Scale Mode IF#HED Vector Magnitude WA & U TEIRINT WX TN, 4
WARRE B HEDORT %2 H5 72012, off %KL, Set Scale Factor IZ 0.005 %2 U £7.
Apply 227 )W 7§25 N7 MUVNRFRINETH, B, fIZIFHIZZA>THSTLLD. @
# (3 Display /8% LT Color by U ZEN U THEIIGU 2172 UEd. Edit Color Map
DT Show Color Legend ZE IR L, HEDMNAIZZRITEL LS. HAFRIFH2.7D &
21272 £9. Color Legend (JLAF) (Z1% Times Roman 7 # > M X 41, Automatic Label
Format % fi#fR L T Label Format 7 A NRY 7 AT %-#6.2f % AJIT 22 L TODE R
FTINEFEELTHET. TR, 6.1.5.1 THERD K5I, View Settings D General
NAINVTHIZREINTVET.

FEAEDEEIZHNT, RIUPERZEVRITDEDICRATVD I EITHERZLTIEI W,
UL, IH6ICELHARD L, ZORBEICEERAAZAVTVWSHEEIZ0 THD I &N HNY
F9. ZODURILTDIREIX, AT —V VTP off THEMN DL X, ParaView &z D
R PMVTERTDIEND ZLITRRELET.
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Pressure, p (Pa)
-2.08 0.24 2.56 4.88

25 ¥YETA T —ATOEN

2143 ®E7Ov b

ParaView TR Z i lF S H7IZ, LRDONRZ ML7BY hDOEY 2 —IVIARERDTHIERL
FL&D. THUAEDL, 6.1.8HDFIRD &S ITRHEDGME Ty RUEL LS.

Pipeline Browser C cavity.0OpenFOAME Y 2—)L& /N1 1 § U/ZIRRET, Filter A =2 —55
Stream Tracer Z:ERL, Apply 227V w7 L ET. £595&, M2.81Im7d &K DI Propaties
74 Y RUDPBENET. Seed DiilL, VA AN OHLETEEIZFE>T, Line Sourse (2R
5 &340 (Bl 21F (0.05,0,0.005) %5 (0.05,0.1,0.005) £T) #ELEL LS. ZOHA RIC
fa# U 72 Tl Point Resolution % 21 {2, Max Propagation % Length T 0.5 (Z, Initial Step
Length % Cell Length T 0.01 (Z, Integration Direction % BOTH & WO EAFTVWE Lz, F
72, Runge-Kutta 2 Integrator Type &7 7 A4 )V h/8T A =R TV E U /.

Apply 27 Vw7425 k, NU—YMNERINET. I TFilter A =2 —»5 Tubes % i#
NTHLT, BMMBEOHMNEES ZENTEET. ZOLVFR—NTIE, ROFBEEMHNE
U7z. Num. sides % 20, Radius % 0.003, Radius factor % 10 (ZU £ U7z. Accept g Z &
T, M2920TXZFT.

215 A a1DREEEEDT

AW Y ADMRGIE % &2 DJET 2 /2P U 9. FEOIIASME UTHES 2012, H
WAY Y aTOFERZ, Ay Yo BFIZEHLUET. ZLUT, IOV RAY Y aDfEsH»
AW aDffl gL £7.

2151 BEET—REAVEH LW —XOEKR
cavity # I¥— U, {EIE9 2 Z & Ttk r — A cavityFine Z/E U £3. £ cavity & [ UK
LT L2 b 2ERL T,

cd $FOAM_RUN/tutorials/incompressible/icoFoam
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Parameters /N3 )V % il <
Set Scale Factor % 0.005 |2 8% %€ —

Scale Mode T off % J#IR —
Glyph Type T Arrow% ;E —
Properties | Display | Information
Apply : Reset | | 3 belete ?
Scalars p -
Vectors u <
Glyph Type Arrow v —
3- AITOW
Tip Resolution <} 6
Tip Radius { 0.1
Tip Length { 0.35
Shaft Resolution <} 6
Shaft Radius 0.03
x| Orient
Scale Mode off v, —
Set Scale Factor |0.005 % Edit ——
% Mask Points
%/ Random Mode

X 2.6 Glyph 7 A IVZDINT A =R I3 )
mkdir cavityFine

TR L BB M r — A cavity DINE % f# i 77— A cavityFine \IZ AY¥ — U, cavityFine (58 L
7.

cp -r cavity/constant cavityFine
cp -r cavity/system cavityFine
cd cavityFine

2152 fAMWA YT aDER

blockMesh % fii > TEHEMEFEZEZHP L L &£ 5. blockMeshDict 7 7 1 V% T5 4 X TH
F, Tav I IlBTREAREBELET. TOY 7 2RETSICE blocks ¥WVDH F—T7—R
AAVWELED. 7OV ZEZORMECEUTIX5.3.1.3 TRHULSBRDDT, Z I Tl hex
PEAIDOERY ARNT, £AMOGHERTOFESY AMRHD L 2MELNTLED. Z
L, JED cavity 7— ATl (20 20 1) IZB>TWVWET. IN%E (40 40 1) IZEX, #fFEL
F9. ZZTblockMesh #E5hd 25 Z L THLY, IVMMNNAY Y 2Z2ERKTDEIENTE
9.

2153 WXV 1DBEREMIARA Y aIITvEYTT S
mapFields T1—7 1 V71 i, fIOIAA RNV DONIETE 71—V RD EANGEZONAEZIA
ARNDIZEUE—DUEOT7 4=V REIYEY I UET. AFa—N)TILOHITIE, AN

OpenVFOAM-2.1.1



U-32 2w Fa—bUTI

| S O
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vvvvvv
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APPSO - J
S e
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I /77
] 11ty
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A A ~
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FEEEREREERERERREERREL

P

.
\
\
/

Velocity, U (m/s)
0.00 0.25 0.50 0.75 1.00

i I -

M27 FyVErab—A0EE

TA—IVRERDIKERD 7 « —IVREHFDI A AN - BEROFEH - BRSSP HA—THhD
DT, 74— )IVRETHEE-EHLTWS] £EZXAO6NET. ZOHIT mapFields ZEfT74 5 &
¥, -comsistent AV Y RIA VATV avEfnEd.

mapFields maps D7 « —)V RTF—&%, HWTZr —Z (TROLFERNKIZINTND) D
controlDict N ® startFrom/startTime THE I NDRM T+ L7 NUNSEENET. ZOH]
TlZ, cavityFine 77— ADMIMNN AW ¥ 2 EIZ cavity T— AN SO A Y ¥ a2 DF#EKERZ v v E
VIULELED. INHDRERD cavity D 0.5DF « L7 NV IZKHI N T WD DT, startTime
% controlDict 7« 27> 371 T 0.5sZ, startFrom % startTime (2 MU ET. T H6DE
HE2RELEL L D.

mapFields % E179 2 #ffi AT X £ L /2. mapFields -help &I H3A% & mapFields D47
WIEART—ADT 4 V27 M) 2BETD2RHENRHDZ b £9. -consistent &+ 7
YavVEMIDT, ROEDIZ2—FT 1V T 11 cavityFine 7« L7 MU DML FEFIND.

mapFields ../cavity -consistent
mapFields YE T XKD LS IZHIINEZTL & 5.
Source: ".." "cavity"
Target: "." "cavityFine"
Create databases as time
Source time: 0.5
Target time: 0.5
Create meshes
Source mesh size: 400 Target mesh size: 1600

Consistently creating and mapping fields for time 0.5

interpolating p
interpolating U
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Parameters /N3 )b % ] <
— Max Propagation % Length T 0.5 ZERE
— Initial Step Length % Cell Length T 0.01lI%/E

g

— Integration Direction % BOTHIZFX/E
. . g ysj L=
Line Source % #ER L, mEMURE % RTE
Properties | Display | Infoimgatfol |
% Delete| | 2
Vectors u -
Max.
Propagation Lenaih zJ193
Initial Step =
Length Cell Length 0.01
Integration =
Direction EOTH

Max. Steps 2000
Term. Speed 1e-12
Integrator Type |Runge-Kutta2 | |~

Minimum Step
Length

Maximum Step
Length

Maximum Error |1e-0¢

Seeds
Seed Type Line Source -
%/ Show Line
Point1 |0.05 0 0.005
Point2 | 0.05 0.1 0.005
X Axis
Y Axis
Z Axis
Resolution 21 e

2.8 Stream Tracer 7 4 WA DINT A—X )N )V
End

2154 REDRFE

T, BTORNVDOFEICERIZRSZDT, 1 EVNIWT —F VBEMRFT 2720121
2.1.1.4 THBND XD ICHERI AT Y T2 LML AT R/ A. deltaT % controlDict 7
73 aFVIZTCT0.0025s ICERELEL LS. WEETIE, 74—V RT—REEEDATY S
D E & TORMMRTH T2 HEEZRUTESE UM, SHEIEEEDHERMTT—4
HHERET D HEZRUTAZEL LD, controlDict D writeControl F—7— R NIZHEWT,
timeStep TV MV CTEED AT v FEETHSIF 2DV 2, runTime % (> THEE DAL
MEHRELUTHRELENTEIENTEET.

ZDT—ATIX01 ZLDOHII%EHEELET. ULZW>T, writeControl % runTime (Z,
writeInterval # 0.1 IZHRELFEL L D. ZDEDIZTTEII LT, Fy—AFZHWAY I aTOD
e AJIGMEE UCEHRZIZILOHL DT, EFREBIZPURT 5 12I3EY) 2 MO 72 D #hntd
EEWDTT. ULAED5T, endTine 1£0.7s TEWTUL &S, INHDHRENPIELWNT & &
RBL, T—AZR{FLELED.
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29 FvVYrai—ADFE

2155 Nw oS0y RFORELTIA—REF;HT

icoForm 2\ 7 750y RTOL AL UTHMNUTAT, RN AKREZTRD Zen
TEDLDlog 77 A MIZHALEL &S, cavitiyFine 7T« L7 M) IZBWTIRD ATV R
EEIFLUTLZXD,

icoFoam > log &
cat log

2156 FBERXAvIallLdRI7bMLTOY R

K2 D LT — AIARERIZIEH R 5 Pipeline Browser (2B MDD EY 2 —ILTHD D
T, ParaView CHRFHIEHD T — A2 2 NTE XY, HTAHERI LIZIX, ParaView T
FLWTr—2%E172 L XL, BENZT—EPERTE2BLT7 7 A NKATHDIBENRD Y
F9. U»L, OpenFOAM IZBWT, &4 DT —AFREDT 4 L7 b)) &I HEEF 743
UTCHEBDO 7 7 A WIRAFEINE T, i /iE L UT, paraFoam A2V 7 N ASHENRIZHLEE T
.OpenFOAM PMFNW 72X I =T 7 A NEMERT DI LIZRS>TVWET., TP R, cavity 7 —
AEY 2 —)VIF cavity.OpenFOAM L 4D IT 6N ET.

ParaView N HMMDr — 257 4 L 27 MY 220 E 61K, TDEDBREI—T7 714 NE/E
T BMBENRHY FT. /22 21, cavityFine r — A& HAALIZIE, IV RTO Y T RTIX
DESIZAATLUTT 7 AINVEMERL ET.

cd $FOAM_RUN/tutorials/incompressible/icoFoam
touch cavityFine/cavityFine.OpenFOAM

ZS5ULT File A=a—M5 Open Data 2 #ATT AL 27 M VYD —%/72EY,
cavityFine.OpenFOAM % #.5Z & T, cavityFine 77— A % ParaView IZFiAIAD D & 5 IT4
DE U7, T, ParaView THERA Y Y aDFERORYZ NV 70w N2 Ed N TEET.
[ERHZ T 5D r — AD glyph 2 R H5ND & 51212925 2 212& 5T, cavityFine 7 —AD 71y
% cavity T — AL KT B ENTEET.
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Display /3% )L % B <

Line Series 7* 5 Ux % jZER —

arc_length % R —
Scatter Plot % jEfR

Properties | Display | Information

% Show Line Series in Chart

Plot Type Scatter Plot
Attribute Mode o Point Data v
X Axis Data

Use Array Index From Y Axis Data

® Use Data Array arc_length o 1 N
Component
Line Series
Variable | Legend Name

%® Ux W ux

Uy Uy

Uz Uz

p p

U: Magnitude U: Magnitude

U: X U X

Uy Uy

Uz Uz

original_coordinates

original_coordinates: X
original_coordinates: Y
original_coordinates: Z

original_coordinates: Mag
original_coordinates: X
original_coordinates: Y
original_coordinates: Z

arc_length arc_length

Line Color
Line Thickness
Line Style
Chart Axes

X210 75 7ERD-DD T 1 —I)L RER

2157 757%#<

OpenFOAM 1%, HED AN FEZ2HH LT 2RTD T T 7IZHiHE U 720 IEGED T — X DHL
DIFNVZETTOWET., T2 28ET2-20D0RNE2—T7 1) T4 BWE8H Y, HEHiRE
B foamCalc IZE > THAGDEDZ ZENTEET. MOLDIZA—FT4 VT4 2BELTHE
GAVES

foamCalc <calcType> <fieldNamel ... fieldNameN>

WLPR % B{E § B <calcType>!lld addSubtract, randomise, div, components, mag, magGrad,
magSqr, interpolate ZIFETDH I LN TI XY . <calcType>DVJ A MZE R D ITIE, EXH
IR BRI E ERT DL TITI— Ay -V L BICHD I N TEET.

>> foamCalc xxxx

Selecting calcType xxxx

unknown calcType type xxxx, constructor not in hash table
Valid calcType selections are:

8

(

randomise
magSqr
magGrad
addSubtract
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div

mag
interpolate
components

components 5 & U mag D calcType (F AN T HEZFHWTLDICHAHATY. r—AIZT
“foamCalc components U” ZE)nd &, KLIDT 1 L7 MU NSEEDNRY MV % GiAsh
A, ET 4 V7 NVICEEARBD DA T8 Ux, Uy, Uz 2 ZHSHU 9. HERIZ “foamCalc
mag U” LIFHRANDT 4 LI MVICAH T magl % HZIAAET.

foamCalc iF cavity & cavityFine DEB LI U TEFETT DI ENTE XY, HlRIX cavity

WRLUTIE, BARDE DI cavity T4 L7 M VIZEEEI L T foamCalc 2547 L £ 7.

cd $FOAM_RUN/tutorials/incompressible/icoFoam/cavity
foamCalc components U

ZTNTNDFA M ParaView N TYZ 7 & UTHiEIINET. Rz, B, UL»H T LT
PEMEDHENTEXLDT, L THEURRHNDERENTEIEYT. ULALAENS, HiRH
2T 5 7 &EKT %75 51X gnuplot X° Grace/xmgr R EDEHD VT 7H{EY 7 N % ffi>TH
T—=EANOEHTLE2ONEINTUL LS. INETDITIE, 6.5H%2.2.3HT®BRS sample 1—
TAVTA ML NTLED.

il % 9 58012, #HUERIN/Z Uz, Uy, Uz DT —4& % ParaView (Z§iAIA £H 2 BB
HYFEF. ZHITIX, cavity.OpenFOAM E ¥ 2 — )LD Properties /N3 D EHIZH 5 Refresh
Times # 27 Vw27 LEF. ZHiZ&Y, ParaView IZH LW 7 1 — )b RQBGEEAIA E N, Volume
Fields 71 ¥ ROIZENET. LT 4 — IV RZEIRL, ZENEHAINAZI L 2HERAL F
'3‘ DFY, BERS Apply ZHEZ Vw7 UET. £72, Mesh Parts /N3 )V TEEF ISR A

BIRINTWD R 6IE, RIS OT — XN REYI TN TNET. LA >T, Mesh
Parts /34 )VC, movingwall X fixedwall, frontAndBack &\ 7z/%w FODER % iR L T,
ZHEEZ@EALUET.

I T, ParaView T/ 7 7% FKRUTAHEL & 5. FTIIMEL ZWVEY 2 — V&L,
Plot Over Line 7 « )V & % Filter — Data Analisys 532U £9. 3D View 71 >~ KU D
NEZIFHIZTH U XY Plot 7« > R E 9. Properties 7 1 > R THROI & 5E
$ % & Plobeline €Y 2 — )UAMER I NET. ZOHITIE Pointl % (0.05,0,0.005), Point2 %
(0.05,0.1,0.005) & 457E U THEEZFIZOHLDE EIZE X £, Resolution I% 100 £ THE T
~ES

Apply 227 Vv 27§25 & XY Plot 7+ Y RDIZY T 70EINET. Display /S IVT,
Attribute Mode % Point Data (ZiE L £9. Use Data Array 4 7/ 3 V% X Axis DataC
U, arc_length A 7> aY %A T, /77D xfliT—2M0NFv¥ 7 1 DENSDFFHEC
52512 TCEET.

Display 7 1 > R D Line Series SANVINHRRT DT — A EBIRT LI LN TEIET. KR
INTVWDBANTHDY ANNE, XRZMVOKRIIPEZ2HAMETL2ILETEET.
DFY, Ux % foamCalc R HEHATAIMEEZH Y FHA. TNTE, Ux MADRFIDERIZT
NTIBRUEL & 5. ERU RO EOWATROEIFROETY., ZOLTEXTNI VYo
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EYIIMRIZETE T I N TEET.

7S T DR Z 51213, Line Series SR IV D FIZH 5 5E, Line Color, Line Thickness,
Line Style, Marker Style, © L T Chart Axes &R L £7.

72, XY Plot D LIZHdREA V%)Y I35 LHTEEY. HlAE, 3FHDOKRAK
VT, TNENDEID XA NIV PR £ % FLET D View Settings Z il T Z L N TE £
. F, WOXA MVOTH VN, 1, EiE, HOHPCMIE - NBERRR Y, B2 BT
EITHOILMNTEET.

% 2.11 1% ParaView (2 & > TEE I N2 TY. EALBVDI I IHMIERTEET. [K2.11
IXHil D 7 7> 2 > & LT Standard type of Notation, Specify Axis Range #:#RL, 74> b
I& Sans Serif D 12 K4 > N TF. TDV T 7IEMTHRRALTHET D, Display 7« >~ RUT
Enable Line Series RZ V&AM THISIHTERTEET. HE: B LIDREAVE, JL—%K
RTISIOIRABIZZR > TW /2 5, Line Series /N1 )V T ENMNERZ 3 Z IR NIXERITARYD £9.
Enable Line Series K& > % &KL TH I, Line Style X Marker Style £ 11— Dif A THH#
TXE9.

o,
Bop,
oog,
uuuuuuu
nnnnn
nnnnnn
uuuuuu
nnnnnnnnnnnn
uuuuuuuuu
uuuuuuuuuuuuu

Velocity in x-direction, Ux (m/s)

0.00 0.02 0.04 0.06 0.08 0.10
Distance from cavity base, y (m)

2.11 paraFoam TD 7' < 7{EX

216 AfEAva

fROFEAE, IELWROE EEIR U ZBUEAF — A THEIND R L PR E S BRI T
HET. FIZE, BeVihzdZBOMBEMITHE D EHEAF—A1F, 1EUWREEERIFR
EOGEIZUNEMHRREZES ZeNTEERTA. FIZIEAROEAIHZE KEINVEZAD &
D BRIEUVWREIKRED S — BRI AN B CTHEEIIRE KE<AY ET. BIVDRIXIC
PEoT, AT LET.

EABRTEEHLY 0 Bl RO O EEK F RN T E L L WVNTT. RIZ, #EENRD
RKELRDELIAZTHUL, AV Yal@iaidz 2, RENI VIR INGDHEIEKIZLS S
EIIZLET. FYET1DGA, BOES THEHEDOKRIWEMALRHZ L2 F/HRTELDT,
Fa—RI)TNDIDOEHTIE, AV VaNIDFEBT, IV/NILK R EIIIZHEMTU X
T, AUBOEILVEMHATEZILICE>T, aVa—XDO&MEHEVEMIETIZ, LV
WEE2 EIFonET.
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lid-driven F ¥ ¥ 7 « MIED 72 DIZEEIZ [ 2> TAFL Z 1772 20 x 20 R VD AW > 2 % fE
D, 2152 OfIAVAY Y aOfERZ ISR L UTHEAMT SN Ay V2 1TEHL L
9. TUTC, AENITINAZAY VIO REFMDAY Y 2DFREREHEBELUTAHAZEL £ 5.
blockMeshDict 7« 2> 3+ ) DEHRZIFE THLEETHLDT, Fa— I TIDOIDHD
% fi> 72— A (cavityGrade) 1&$FOAM_RUN /tutorials/incompressible/icoFoam 7 A L 27 K V
WANTHEEL .

2.16.1 AEEXAY Y 1DER
ZIZT, WODERZD A Y alfEDHEA Y Y adEEHEEO F RAEAD 70y 7 I phE
ERVFET. oA an IOy UiEEEN 21212580 9.

6 7 8
15 6 17

© i @

3l | 4] 5!
12 | T3 i i

© | O

¢ x 1. 2i

) S O .- .
9 0 11

X212 FYETFoTr—2ADAEEAY a7y Ii#EE (Tay 2E&%S)

cavityGrade @ constant/polyMesh 3% 75 4 L2 1) T blockMeshDict 7 7 { )V & [ Z & »°

TEXEY. BDO blockMeshDict DEBEEBREFZLZUNIZERE Y. ThTnD 70y 7ide
A, y AEZ108 NV EAEL, €22 RIBEILEE 2L ENIBEILEDKRIIDIIZ 2
TY.

17 [k m e *— CHt —h——m *\
B e ! |
19 | \\ / F ield | OpenFOAM: The Open Source CFD Toolbox

20 | \\ / 0 peration | Version: 2.0.0

21| \\ / A nd | Web: www . OpenFOAM. com

22 | \\/ M anipulation | |
23 \K——— */
24 FoamFile

25 |

26 version 2.0;

27 format ascii;

28 class dictionary;

29 object blockMeshDict;

31 // % k %k % %k k %k *k % k% % *k % % >k % % % k % % % * X % % * X % * * X % * *x x x //
33 convertToMeters 0.1;

35 vertices
36 (

37 (0 0 0)
38 (0.5 0 0)
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KIEREI D F v ¥ 5 1 Fitu

U-39

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

106
107
108
109

~
o
PP O0IOO0OUNNORrUIKLOUIOO

OFRrOUIOU1IO0OOO
o
\

)

blocks

(
hex (0 1
hex (1 2
hex (3 4
hex (4 5

4 39 10 13 12) (10 10 1) simpleGrading (2 2 1)

54 10 11 14 13) (10 10 1) simpleGrading (0.5 2 1)
7 6 12 13 16 15) (10 10 1) simpleGrading (2 0.5 1)
87

)

edges
(
)3

boundary
(

movingWall

type wall;
faces
(
(6 15 16 7)
(7 16 17 8)
}
fixedWalls
{
type wall;
faces
(
(3 12 15 6)
(0 9 12 3)
(0110 9)
(1 2 11 10)
(2 5 14 11)
(5 8 17 14)

);
}
frontAndBack
{
type empty;
faces
(
(0341)
(145 2)
(367 4)
(47 8 5)
(9 10 13 12)
(10 11 14 13)
(12 13 16 15)
(13 14 17 16)

13 14 17 16) (10 10 1) simpleGrading (0.5 0.5 1)
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110 mergePatchPairs

111

12 );

113

114 [/ wskoksrsokoksiokokskokokskok otk dokokokokokokokskok stk okt otk kokokokokskok kol kst kkokokokskokokskokkskok ok kokokokok/ /

WO 2 A D —AD blockMeshDict 7 7 A )WV EBEL THITIE, BlFax VY RKI1 U6
blockMesh %547 T X £9. 2.1.2 THIZ/R U 7z paraFoam #fif9 25 Z & TAHABM I IF Iz A Y
VaERBIENTETET.

2.1.6.2 FERME, BERXTY TOZXR
Eo L LHOVEE L NIV BNEFEIZH T2 22128, UEBN->T, 2114 TRUZED
2, 2L EWI =S VERLEEICHTDIEIZAELET. ZOL5RI 5 LEIZHT
2RINDOAXIXZRBED I LIE, Ar— A THEY R ATY 72383 LCETT.
—BRTRNAY Y 2l & HH LU T35, blockMesh IXIZIRICEIT 28514 £ H W TE
WOREIZELLUET. BRI LIH->T, Bl EHBEORIVEDMIZ, RO nflDOEHE L
WIHRBRBETHBEELIE, E22E/NINVEBILDOKRIIIE, MOLSIZHEZLNET.

r—1

ar —1

Az =1 (2.5)

ZIZT, rlIdBLILORIILZOBEOLILORIILDETHY, WX THRINET.
r = R (2.6)

<LlT,

R for R > 1,
a= (2.7)
1—r 141 for R<1.

cavityGrade 77— AIZHBWTIE, ZHMHDEILVOEIZ 10 THY, £ oL EREIRINVENIBLI
EDHIX2, 70w 7 OMEEIX0.05m TS, ULAA->T, £ /NI ARV Y A X 3.45mm
LRV ET. A (22) PLEHATY T, 7T —VEE 1M FICHIZ 2 72017 3.45ms MR
LRI NIEARY FEA. BRBMIERE2HE2720121F, RKEATY 7 deltaT % 2.5ms £T
< U, writeInterval # 40 2 U E 9. INLVMEITFERIZ01s T2ICESHINDZ I L L
7Y ET.

ZDEIIT, BERECHIGLAT7 7 A NVERETDZLIZEY), T—=AT14 7Y aF )D&
R EEETHIENTEET. T THEZRVUEBEREOEZESIHUEZEMEL 2R LI,
/cavityGrade/system/controlDict 7 7 A WVNIZZTNED/INT A —=2IZfHD 5NTH Y, FED
ITFTAATIDT7ANEHASZIENTERT. RITRARZESIZ, FREPERIEL2OD
it e UTC, 2D —ATIXEM AT Y 7 deltaT 1% 0.25e-3 12, writeInterval i&40 & L
S

startTime I&Z D cavityFine 77— ADHAEN B LM, TR2DOH 07T ICREINDHENH Y
F9. cavity & cavityFine WHIE I N2 FETIRHIOHF TE KPR I E S 72D121F, cavityGrade
T—ADODERITHEZ 0.1 IZFE, §78DD endTime 0.8 & U XY
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2163 BTBOTYEY YT

2.1.5.3 128 3 & 5 Z mapFields #f#f U T, cavityFine 7 — A DAL R FER % cavityGrade
F—=2ADAY T alZYY YT UET. PARD X DIZ cavityGrade T+ L7 M VIZ AV, mapFields
= EITLUTLZX0.

cd $FOAM_RUN/tutorials/incompressible/icoFoam/cavityGrade
mapFields ../cavityFine -consistent

SEX, T—AT 4LV 2Z b)D5icoFoam 2FE L ET. TLUT, VA1 AEREE=4Y
VIUEY. FULTC, 2O —ADREIZNEKEUZ&ER%2 BT, PARNIZ2.1.5.6 £ 2.1.5.7 Tix
BH U 72 0L — )L % ffi > TSR & ik U £ 9.

217 LA JIXEHDEKX

INETHRN 2T —RE VA JIVABMN 10 TUZ., ZHUIKRBIEWRAETHY, Lizdio
TEFYET 1 DEMSHRINI B ZRIBELED DA T, MEICLEMEE BN TEE L.
UM, 2ZTUA VAR E 10012 EIFd L, NKRMEZEDZDIZED BEORHZETLZZ L
WA ET. TITcavity 7—ADAY Y az @i UTHHATLZI I L UET. cavity
r—A74 V27 MV % cavityHighRe L WO ZHITIE—L 7.

cd $FOAM_RUN/tutorials/incompressible/icoFoam
cp -r cavity cavityHighRe

2171 &MWL\

cavityHighRe 7 — AIZ A Y, transportProperties T4 7> a > ) #fEL 9. L1 /LA
% 10 51BN Y5 20121, BkEREE 100D 1, 4805 1x 103 m?%s™! FTHST
BERHY) 9. INT cavity 7 — ADEFRERNSV AZ—FUT, ZOTF—A%FETTE
F9. IN2FETTDE/201Z, startFrom ¥ —"7— R % latestTime (24 T¥ a3 v &) )**71
5Z212&Y), icoFoam &, WFORM T+ L7 M) 207 —2 L UTHEALET WIZIX
0.5). endTime |F 2s I EL, KT —AZHRFEL £7.

2.1.72 O—KODEfT
FITWREIT—AT42 L7 bUD5 icoFoam Z2FETL, TFVAALERERET. Nvrro7
VRTYaTEFEFTTLHEIITE, O UNIX I3 Y RBMERTT.

nohup I—HWO/ 7Y MEEKELEITD IV R
nice N—)N - AT Va—50OVaTOEEENEZEZSA7 Y R, =20 BRELT, 191%
B I\ MBS

hesnaxy R, FIZE, =RV E—RIYY VT —A2LFTEDLOFEL, H
BIZEZR LB TH VK oé%m,U%~h7//fi7~xiﬁ%%i0@%ﬁﬁt<
BWNTU LI, TDEDRGEIMEMNTY. TDHE, 12— idnohup ¥ RTHME L T
wéU%—FVV/%D77Wbeya7%¥ﬁb%361tﬁfﬁi?.*ﬁﬁnw@@
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EEEZ19ICHRELET. RUIZ, UTFOESICaT Y RE2FEITLUTAZILLED.

cd $FOAM_RUN/tutorials/incompressible/icoFoam
nohup nice -n 19 icoFoam > log &
cat log

BLAOENE LNETAD, AR O HiETld icoFoam (&, HE UDFHEMNIEE>TE, Z
NEVEFT o REVME U IO FTENp DFtHEZ Ut TWE Uz, FEBIZIE,
icoFoam MM\ 272 A U DEHE % X0, p DHIIHFRZEMD fvSolution 7+ 27 2 F ) THE I N7=7F
Al GEHEIX1070) % FEZ AR RIIWRTZDT, 74—V R - F=RZ2 o7z A
BT L7 RVICESHUCHEZ DD ZENTIET. #le LT, cavityHighRen 77— A
DOPRD log 7 7 A IVEMTFITRUET. RUAZEEY, 1.62s BRISHEEIXT TITPCERL, #1#
DETFEZAIZNI LK ZYD £9. loglZHEWT No Iterations 0l&, UDFENIEE->/AZZ &%
RUTWET.

Time = 1.63

Courant Number mean: 0.108642 max: 0.818175

DILUPBiCG: Solving for Ux, Initial residual = 7.86044e-06, Final residual = 7.86044e-06,
No Iterations O

DILUPBiCG: Solving for Uy, Initial residual = 9.4171e-06, Final residual = 9.4171e-06,
No Iterations O

o DICPCG: Solving for p, Initial residual = 3.54721e-06, Final residual = 7.13506e-07,
10 No Iteratioms 4

11 time step continuity errors : sum local = 6.46788e-09, global = -9.44516e-19,

12 cumulative = 1.04595e-17

13 DICPCG: Solving for p, Initial residual = 2.15824e-06, Final residual = 9.95068e-07,
14 No Iterations 3

15 time step continuity errors : sum local = 8.67501e-09, global = 7.54182e-19,

16 cumulative = 1.12136e-17

17 ExecutionTime = 1.02 s ClockTime = 1 s

W 1 DUk W N

19 Time = 1.635

21  Courant Number mean: 0.108643 max: 0.818176

22 DILUPBiCG: Solving for Ux, Initial residual = 7.6728e-06, Final residual = 7.6728e-06,
23 No Iterations O

24 DILUPBiCG: Solving for Uy, Initial residual = 9.19442e-06, Final residual = 9.19442e-06,
25 No Iterations O

26 DICPCG: Solving for p, Initial residual = 3.13107e-06, Final residual = 8.60504e-07,
27 No Iterations 4

28 time step continuity errors : sum local = 8.15435e-09, global = -5.84817e-20,

29 cumulative = 1.11552e-17

30 DICPCG: Solving for p, Initial residual = 2.16689e-06, Final residual = 5.27197e-07,
31 No Iterations 14

32 time step continuity errors : sum local = 3.45666e-09, global = -5.62297e-19,

33 cumulative = 1.05929e-17

34 ExecutionTime = 1.02 s ClockTime = 1 s

218 ELA/ILXEHEN

Tl%, paraFoam (Z X DfEREZMERL, HENRY ML EFRLUTLSZIW., FHRHEEOAICE
2 BRI RLU TR 20D £T. ZOLDREE, I—VIXEFREE N
52L& VA I INVABAERKIE AT — A2 HERITTEIET. WOBMIEINT S
EER, FOBHERIRNE MR ZOIZYFEHIBETOAY YV affffEx LI MENTTEE
T, XL, VA IVAEIFNCRICE T SR Z2ENIY ET. Z0LDRGH, EEE2E=
2L, MENEKEIES7720I7 endTine ZEEL ZIEFD>NENTL & S.
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72l & QW DRI Z 35 2 &1, WAPELFISRICRBITT 2 &\ D FEBER 2R
ReL Y, HEDOZEVEDRENELD 2RV ET. £EHbAA, £ < DOITEHNRMEIIMRD
TEWLA INVABEMEEB>THY, ULEWoT, GLREBH2EEMEDIZEZLOIANE
AT R, EFATETHY 9. ZTOrDLYIZ, LS VAV Ia—L Y3
> (RAS) FLIRE TIVNEIRNOET % < DIZHN SR, W6 FOMEHENFIRIN TV E
G, BB L e ETIUNAF - N 7LD EHIBETIF YT — A (L
A JIVZE10Y) 2R DIZHVLNTWET. —ODBMEEMBMEINTHET. T, i
RITRIFE, ELFHEECERE ¢ TY. GO 72O DEMD FHFEAB & UF 7V pisoFoam & I
X3 OpenFOAM VIV NIZBWTEITINET.

2.1.8.1 RILE

$FOAM_RUN /tutorials/incompressible/pisoFoam /ras 7« L 27 N ) @ cavity 77— A E) L
F9. INFEFTERRIZ, blockMesh 261, AV Y azApkl £9. BERIEUS IIEEHE k<
ETNERAVDGEE, BEEORVIZET2RNNPETIMEING Z L&Y, BEAAAD
Ay Y abllidsndT ULEBETIEHY FHA.

OpenFOAM Tld, k4 REERARE T V2 RATLE LN TE, ThEThD/NNY FOBERSE
e UTERELET. JAUCEY, BRI EICERZERBTTIVEEHATS 2 LA REIZAR
DET. BERROZERIE, ELIKYERE v DT 7 AV 0/nut THEEL £7.

18 dimensions [02-10000];
20 internalField uniform O;

22 boundaryField
{

24 movingWall

25 {

26 type nutkWallFunction;
27 value uniform O;

28 T

29 fixedWalls

30 {

31 type nutkWallFunction;
32 value uniform O;

33 }

34 frontAndBack

35 {

36 type empty;

37 }

38 F

41 // 3k 5k >k 5k >k 3k 5k 3k 5k >k 5k >k 5K >k 3k 5k 5k 5k >k 5k >k 3k 5k 3k 5k 5k 5k >k 5k >k 5k 5k 5k 5k %k 5k >k 3k >k 3k 5k >k 5k >k 5k >k 5k 5k 5k 5k >k >k >k 3k >k 5k 5k >k 5k >k >k >k %k 5k %k >k %k >k >k %k >k k k //

Z D — A TIIHEAER) 2 BERIE % BRFH U, movingWall & fixedWalls D/ %y FIZxf L C nutWall-
Function & 7% IFEL TVWET. THIMIOBERETE 7L & U T, HIEEE ORI nutRough
WallFunction R EMdH Y £7.

RIZ, k& eDT 74 (0/k & O/epsilon) %#BE, BRFMEMHENOET. BEL A TDEERS
PEDFEIRTIZ, e 12DV TlE epsilonWallFunction S5 5%, k IZ DWW Tid kqRWallFunction
ZHRELET. BHFIREHTRANVTORIEL, ¢ HEVEL A IVARIT ROVTNIZE
HHTE 2 —MRNBEERIETY. k, e OMIISRMAICIE, HELFH U CHLREI AT =10
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OHPUZEZRELET. ELeld, TNOEDNT AL EHONTIRATRINET.

k= fU’ U’ (2.8)
€= 0277:15 (2.9)

ZITC, I3 keETNVOERTHY, TOMEIZ0.09TY. TN MEBRTIE K I,
k:§agﬁug?+u% (2.10)

THRINET. RHETz, vy, 2 HAFEEPSEFRSTY. 22T, WHGLIKIELHNTHD &
RELEYT. BIAE, U =U7=U7eRY, INOHEE EEEED 5% 2% LL, £,
HMEI AT — VIR Y 7 AB0.1m D20% IZFELWETDE, IRODIIIZRINET.

! __ 17l /474?7 -1
U,=U,=U,= 10Olms (2.11)
g <5>2 m?s™2 = 3.75 x 103 m?s~? (2.12)
2 \ 100 ' '
CO'75/<71'5
€= % ~ 7.65 x 107 m%s™3 (2.13)
FRROEBY) k, e ZELTLEZIWV. UL pllT2085MIEaie R L D12, ThEth

(0,0,0) £ 0 TF.

OpenFOAM THRALI N TV B ELIRE T IVICIE, #HlZIXRAS % large-edy simulation (LES)
DEOE, XFXFRTENDHY T, 1FEACDIEEHE YV IVNTE, SLROET) VI Tk
FAFHFIZ turbulenceProperties 74 77> 25 1) @ simulationType ¥—7 — R CTERTI £ 7.
ZDT7 74N constant T4 L7 M) DHIZEONY £,

i; simulationType RASModel;

19

2(1) [/ Rskskokskok sk sk ok sk ok ok ok sk sk ok ok sk ok K ok ok 3 ok sk s ok 3 3k ok s ok sk sk ok ok ok 3 ok sk sk ok 3 ok sk ok 3 ok ok ok sk ok sk ok ok sk kokskokkkokk -/ /
simulationType D#ERfKIE laminar, RASModel, % L T LESModel TY. Z D7 — ATi#ER
XN T % RASModel D54, RASETV V7 D#ERIL RASProperties 7 7 1 WVIZEid U 7.
D774 NERUK constant T4 L7 RVIZHY £9. GLIRETIIEE 39 IZRINT NS
% < OFHABERET VNS, RASModel TV MY TERNL 9. ZI T3, Bk ETNV
TdH 5 kEpsilon % ER L £9. turbulence DALY FMNon IiZR>TWVWD I L HHERL F
T, ILARETIVICBERBEIZIE, TNENDOI—ROFTT 74 MERGEZENTVET.
printCoeffs LWWO ATV a VDALY F % on il 2L, EFRHIELIRE TIVAIEEN/Z & &
2, TNSDT 7 A MEPEHEL T, 2D A —IFNICHENINS LDICRD T, Zhb
DIREE, BT IVHIZ Coeffs DI 2401 (722 XX kEpsilon &7 )L72 5 kEpsilonCoeffs)
DOV TTF42vaF) e UTERRINET. ETNVOMBEIEL, BEIZEU T RASProperties 7+
2yar)icH T ra v ar)EEN (A¥—&X—AN) L, [HEZHEEHETLLTE
TN TEET.

IRUNT, transportProperties 74 27 > a5 ) OJERERIERBEZZE L ET. LA IV AE 10

BEHT S0, X (2.1) DL A ) IVAEOEHERTRE I NG & 12, BkMERSE 1075 m2s—!
T BRENRDY) 7.
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m#\Z, controlDict D startTime, stopTime, deltaT, €U CwriteInterval %% U X
9. =T VHONIR%Z 729 /28I deltaT % 0.005s (ZF%E L, endTime (¥ 10s & U 9.

2182 I— RKDZET

T—AT A4V MVIZAY, B—3IF )T pisoFoam & X 742 Z & T pisoFoam % Ef7 L
F9. HEINIWZOFET—ATIE, BEILTWD LHIEHEOSERE IO THELS, TU
T, EEICHT DI RIWI S, EEEE XD ETN5 VDO FARREE I
OT/NINTY, HHE, 100 AT Y T8, LHICEEEL 22 WZB 5@ EIE, ERT
H302ms PRETT. ULAA>TRAYZ =7 VEIZ 0.2 A EIZIFARY FHA. 7—F VEN
D LIE#T D LD ICRfATY T2 KRS U, R Z2 809 2 23BN R > TV E
9. UL7ZMN->T, deltaT % 0.02s 2ty PLARB L, ZAUIE, startFrom % latestTime
2w U ET. REMEIE, pisoFoam BSFOT 1 L7 b)), HlxiE 100, »HAR—hT—
R e AAIAL EDIZHBRTDEDTY. endTime IXEHRSM LD INKICHKHE 2 EH T 572D
20siZEY FPUET. [EREBVEREZY AXZ—HNU, IOPNEREZE=Z U £, @i
U6, kgL 2RI IS8R E2 R TS ZX W, Z U TR ZEIREBIZDUET 50, ©
U IZREAMIZIREI U T2 D ER L T Z3 W, BEDHEIZIE, DERIFIL TR £8
A, FERPAREHETHD L VD EERTIEH Y FHA.

219 T—RABRRDEE

R —ADWRELETE L, HBE T 2T 020G E, BB O A X — N LT
TNV FNVOBFDETRNL —#HE2ERFLTEZEFEHTLLED. UL, ZhiFdL
BHEZZD £9. BERS, AV IYFIVOMHr OYELED, H UM r — ADYHE & —3
ULARWMNSTY. ULAL, mapFields T—7 ¢ U7 11k, BIRPERD X1 TE L LIXZDMWE
MA—HBIGEMEDIITD I ENTIET.

HITHD LI, icoFbam T4 L 27 MVWNIZH D cavityClipped 7 — A% BIE EF. ZDr—
A%, BHERZR cavity 7 — AW S22 0 94, JEHAM, EX0.04m DIEHEEZRNZEDT
HY, blockMeshDict IZLATFD XS IZR>TWET.

17 convertToMeters 0.1;
18

19 vertices

20 (

21 (0 0 0)

22 (0.6 0 0)
23 (0 0.4 0)
24 (0.6 0.4 0)
25 (1 0.4 0
26 (010

27 (0.6 1 0)
28 (110

29

30 (0 00.1)
31 (0.6 0 0.1)
32 (0 0.4 0.1)
33 (0.6 0.4 0.1)
34 (1 0.4 0.1)
35 (010.1)
36 (0.6 1 0.1)
37 (110.1)

38
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39 );

40

41 blocks

a2 (

43 hex (0 1 3289 11 10) (12 8 1) simpleGrading (1 1 1)
44 hex (2 3 6 5 10 11 14 13) (12 12 1) simpleGrading (1 1 1)
45 hex (347 6 11 12 15 14) (8 12 1) simpleGrading (1 1 1)
a6 );

a7

48 edges

a9 (

50 )

52 boundary

54 1lid

55 {

56 type wall;

57 faces

58 (

59 (5 13 14 6)
60 (6 14 15 7)
61 )

62 }

63 fixedWalls

64 {

65 type wall;

66 faces

67 (

68 (0 8 10 2)
69 (2 10 13 5)
70 (7 15 12 4)
71 (4 12 11 3)
72 (3119 1)
73 (1980
74 )

75 }

76 frontAndBack

77 {

78 type empty;

79 faces

80 (

81 (0231)
82 (2 56 3)
83 (367 4)
84 (8 9 11 10)
85 (10 11 14 13)
86 (11 12 15 14)
87 );

88 }

89 )

91 mergePatchPairs

92

93 );

94

05 [/ kkokskskokokokakskokoskokokskokok ok skok ok ok sk skok sk ok ok sksk sk ke sk sk sk sk ok sk sk ok sk ok sk sk sk sk ok ksk sk sk ok sksksk sk ok skskok sk ok kskokokokok -/ /

blockMesh Z /7L TAY Y aZ B U ET. /Ny Fidcavity 7 — A L [ARRKICERE I N TV F
. VHEOBEH OB ZHMEIC T S22, jue 4% — A cavity T movingWall TH o7z
EDEET 1id & WS HAENZZEINTHET.

N F W= UBRNGE, TRTOYHED T —ZDBTDT —ANLI Y TIND LD {RFE
EHY) FXA. FEo TV T —RIETDT—ALH—~THEIRNETT. LiE>TyyEVS
TRHANCKEEDT 4 L7 VI ED T — A WFHE LT B8R H YD £, controlDict D
startTime A 0.5s IZFE I T2 D T cavityClipped 7 —AIZEIF 2w ¥V JIXEEL 0.5
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WKFPEINTVET. Lo THIIREBOYHEED T —4, 2L 2L 0n6%2 a8 —7
SRENHY T

cd $FOAM_RUN/tutorials/incompressible/icoFoam/cavityClipped
cp -r 0 0.5

T=REIYEYITTLENI05s ICB TSR EYBEDRNEATEEEL &S,

W & [ E 135 % cavity 225 cavityClipped IZ¥ Y U E D & LTWET. Ny FR—FHL AN
72, system T« L2 NV D mapFieldsDict % it 2 M EH»dH Y £9. patchMap & cutting-
Patches X \\5 DD ANIHEHEANHY £9. patchMap ) A MITL L RDYEED /Ny FL v ¥
VIR EBRDYBLED /N FEEAET. WRYPLRED /N FITIL L R DYEED Sy F O
R ESMET /2L ZITFHU ET. cavityClipped (25 W T 1id DS A% cavity D movingWall
MOF EHEE /20D TIRD & 512 patchMap \ZEEik U £ 9.

patchMap
(

1id movingWall
)3

FITTTTETTTIT

e

=
L5
-
NN s s [0
s
-
-
=

Velocity, U (m/s)
0.00 0.25 0.50 0.75 1.00

i i | -

2.13 cavity 7 — AT /2 E Y% cavityClipped EIZY Yy ¥V JU 72K

cuttingPatches U A M, WH/Nw FZHIBRU 7z, JEDHOWNIBOMEZ BAR L 726 RD /S
FEEAEYT. AT —ATIE, fixedWalls &N 7 0¥ ZDEFFH NS L L UET.

cuttingPatches
(

fixedWalls
);

Z ZC, mapFields 2 RDIY Y RNHFEFTTIIENTEET.
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oy s .
ARG [ 7 7 L.
TR Y
) \\-\\, Wyt ! e
- [
\ I
AN /[
NN N— T L.
i;;xx\\k,;;;,,,,:j//L.
\\\.h_,, [
A.\\\\.\h,/‘///_.
b N S < /f_.
Ve A A
N Nl . I 5
o -

Velocity, U (m/s)
0.00 0.25 0.50 0.75 1.00

2.14 HFEFD cavityClipped DfiRE
mapFields ../cavity

BI213 RS LD BGEMRT DI N TIEET. FHHRSy FIE, HfELAL DD —2
DO DMENG PN TNET. TOEBNIBNT, fixedWalls /Xy FOEEZ (0,0,0) 12V
Y RUAWGERHD ET. DL XK, UkTT X THE, fixedWalls % nonuniform
M5 uniform (0,0,0) IZAFELZE9Y. ZUT, icoFoam ZFEFLEL &£D.

2.1.10 BIELEFROZLE

BA) & R DN DR D 72012, T O 7 —ADRT MV %, BIIOKZNZ0.5s, IR
WT0.6sDEDITIERTDZENTIFET. IHIT, BAPKROTI N IS VERL EFTH,
AU 2RITED T —ATIFAD UIFEENBETT. Filter A =2 —»5 Extract Parts &R L,
Parameter /N3 VT, BIKEDH B3y F, DF Y 1id & fixedWalls /N1 T4 L ET. Apply
REV%E21) w27 U, Display /83 )V T Wireframe MERTNIE, I A ANV DS HERL 7~
EDEFRRTDIIENTEET. X214, Ny FERTRRL, BIELZBIROELRA RS
WEWTERINDHERLUTNET.

2.2 NBHEIRDISTIERWNT

AKFa— MU TIVTIE, HRIZHEOINR %G T D EG RO HEE E ISR IZ 51T %
BIALER, FEATH X OB D HiEEZBNET. WOKS I, BE4m BLTRO¥EE0.5m
T, IHIZH215TRT &I, WDOELENZIE o = 10kPa D —FRRE A I T
F9. ARRIZBEWTIEZ DOMNMEWFAET D 7280, EFTHEIRIKX 2.15 D7 L —T/mR UK
EERD 453D 1D DAE IN—F X+ TT.

AMETIX, WOEHPMIZSDWERI NG 720, 2U0THEE U TAETR2 I e NTEET.
TV NERERIZBEWTIE, ZOMED 3FEHDIRTTIZODOWTOIRDFENEFEKT DIIH/Z>
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o= 10 kPa <«— o = 10 kPa

R=05m

- £ .
'3
e

D — 'g | .
=
=
e

B 4.0 m -

X 2.15 7R» IHRDOIEIR

T, UFODOEEETE 2 LATEET. (1) FEEIRM : 2 DG FE NSO I I
25 SN EEHT X3 L0 LBEL £F. (2) FHOTHERM : 2 0oL FHEANBSD A
KD OTHEA R T EZ LD LRELET. AT —ADE 512 3 YT A RICHE
HITH LTI, PR RADEY T, RS FEOTHEME, 3 UGEHIIC BRI
LTI N ET

IO % AT MEIRKIT K E < FEOBADEMISE LTI, MIFMATEEL $ 9. BEA
SR IS 5 1 2 BT TS I OMRIE AT & 5 ) £ 7.

R?> 3R?
<mmpoﬁ+ﬁ+@>mMZR (2.14)

0 for ly| < R

YIalb—YavOERTHERE ZOMMMEKT LS LELLED. Fa— NI TIDE
B, AV Y aDMEEDS I OEFMEIICS T IMOKEZ TR, F/2, RIIHTIHOK
IXEKRELT D & CRIBANICNT 2 Mt & A BRI D ARREDM % i U Ciise
ZHMEEZ LN TEL LD ICHBEMELZHEL TCWET.

221 XwIakp

fRIFFEIRIE 4 70w 268D, TOSHD0W ONEMIEDIETEHE LU ET. vy Fi

BT Ay Y270y 7OEEX 216 1ITRUET. 2.1.1.1 THRRZEDIZ, 21L& LT
Bond 5875 —ATH->TE, OpenFOAM TIEETDI A A M) N IRTTERINE
T, LA T 2z AMDOTBEY VOKREIEZFHELRITERY) FEADT, ZITIE05m
EULEYT. RANERZMINTELSIGHTHREINETOT, BHAMETZDD 2 AROKE
IR EE 5 X FHEA.
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Fo2w Fa—hkUTI

left

left

10

up 7 up 6
@ @ right
) o
Ty A o
® . 3
)
1 right
5 (1) ®
hole
Y T2 T2
x o < 1 1 %1 down 2
down

X 2.16 R EIWREFDO/ZODA Y an Ty o kEE

$FOAM_RUN /tutorials/stressAnalysis/solidDisplacementFoam 7 « L 27 = 1) O plateHole 7 —
AVZRHE U, plateHole ’r — A constant/polyMesh /blockMeshDict % T75 1 2 CHAZ £ . block-
MeshDict 7«4 27> a3}V DTy MY ZPARIRUET.

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

convertToMeters 1;

vertice

s
5
0
0

0

707107 0)

.707107 0.707107 0)
.353553 0.353553 0)

.707107 2 0)

0.5)
707107 0.5)

.707107 0.707107 0.5)
.353553 0.353553 0.5)

2 0.5)

.707107 2 0.5)

2 0.5)
1 0.5)
0.5 0.5)
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

~

blocks

hex (5 4 9
hex (01 4
hex (1 2 3
hex (4 3 6
hex (9 4 7

0~ O

edges

)

arc 0 5 (0.469846 0.17101 0)
arc 5 10 (0.17101 0.469846 0)
arc 1 4 (0.939693 0.34202 0)
arc 4 9 (0.34202 0.939693 0)
arc 11 16 (0.469846 0.17101 0.5)
arc 16 21 (0.17101 0.469846 0.5)
arc 12 15 (0.939693 0.34202 0.5)
arc 15 20 (0.34202 0.939693 0.5)

boundary

(

left
{
type symmetryPlane;
faces
(
(8 9 20 19)
(9 10 21 20)

3

right

{
type patch;
faces

(2 3 14 13)
) (3 6 17 14)

down

type symmetryPlane;
faces
(
(0112 11)
(1213 12)

type patch;
faces

(7 8 19 18)
(6 7 18 17)
)

hole

type patch;
faces
(
(10 5 16 21)
(5 0 11 16)
}
frontAndBack

0 16 15 20 21) (10 10 1) simpleGrading (1 1 1)
11 12 15 16) (10 10 1)
12 13 14 15) (20 10 1)
15 14 17 18) (20 20 1)
20 15 18 19) (10 20 1)

simpleGrading (1 1 1)
simpleGrading (1 1 1)
simpleGrading (1 1 1)
simpleGrading (1 1 1)
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114 {

115 type empty;

116 faces

117 (

118 (10 9 4 5)
119 (541 0)

120 (143 2)

121 (47 6 3)

122 (4987)

123 (21 16 15 20)
124 (16 11 12 15)
125 (12 13 14 15)
126 (15 14 17 18)
127 (15 18 19 20)
128 )

129 }

130 )

131

132 mergePatchPairs

133 (

134 );

135

136 /[ okskskoskokokokskokokokokskokok sk ok ok skok sk ok skok sk ok sksk sk s ok ok sk ok sk ok sksk sk ok sksk ok sk sk skok sk ok sk sksk sk sk sk sk sk ok okskok sk kokkok/ /

ZZETHIOFa2a—hM)TIVDED ITERNRTY VORERNFLE LU TEE LN, AFa—
U7 NVTIRHFROTY VIZOWTERTDILENDHY 9. edges DF—TJ— RV KV

(T Yy YD) A h) ATHRTY YPERZINTVET. TAHDY X MO T, &
#IIZ arc, simpleSpline, polyLine & ¥ DHIFRZ 1 TAVRINTVE A, I HICFELLIE

531 HZZBLUTLKZIW., ZOFETEIARTOZY IYDPHIRARDTarc ZfHHL 3. df
% arc CEBTOBUIE AL KREABIUCHM EOED 3 HIZE>THRELET.

Z D blockMeshDict \Z& N2 70w 72 THARU HAZENTWE DI TEHYD FEA.
216 IZRT LD, TV T 0Dz ARENETOAY 2 4D —zy ARAIELFEUIZE>TWET.
ZOEHTOY IRETEIURFERSAED LD, TAETIADOTOY IIZB T LVDOESE
FONEF 2 ET 2BICIFERZ L DRIERY R A.

TV — SO, /RO, BiIEROARDD/NY FREZINET. TDDHADME (left) & F
O (down) WHEFHTY. ZOESRILIEVAR N LORIRTH S /-, =7 DB0EEFE
HeT2EDIEAY Y 2DEBEDOFUTHAAATIEYD £9. £>T, 2D/ Fi& blockMeshDict
ORI 7 SymmetryPlane & 1 74> TEHT S L KWTU & 5. frontAndBack /3w F i
2RTCHIED G IR I NI 2R L TVET. JHXRIFEEES/2EDICIA AN D
HIBR72 DT, blockMeshDict ND empty XA 72 F>TEHRLEL &S, FEREZMHICELTI S
WL IE 521 HZSHRU TS ZI0, %@&@@NV%uLﬁmpnm&47T¢ AW
Y 213 blockMesh % ffi> THER L, 2.1.2 HIZB AN/ L 512U T paraFoam THS Z &N TX &
. ATl 2.17TDEDITRY 9.

2211 BERSLCHMERGE
AW Y ADEENT E 72 SRR RG22 3%E L £9. BRI ZFZE U R \WIG T
Tk, ZADDABRETIHENHY ET. 0/DDOT 7AIVIFUATFTDE S22 7.

17 dimensions [01 0000 0];
18

19 internalField wuniform (0 0 0);
20

21 boundaryField

22 {
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23 left

24 {

25 type

26 }

27 right

28 {

29 type

30 traction
31 pressure
32 value

33 }

34 down

35 {

36 type

37

38 up

39 {

40 type

41 traction
42 pressure
43 value

44 }

45 hole

46 {

47 type

48 traction
49 pressure
50 value

51 }

52 frontAndBack
53 {

54 type

55 }

56 F

57

117

{
IR EE RN

IF RN

IXFSEEAEEN,

IS

INNNAE,

HALITTTTTT

JIA{ridry
IFFSEsNNERn

CFaaaaE

ISy NS

FLETFT L]
ey TSN ESENEER

217 Rd IREED 7= Dt A v ¥ 2

symmetryPlane;

tractionDisplacement;
uniform ( 10000 0 0 );
uniform O;

uniform (0 0 0);

symmetryPlane;

tractionDisplacement;
uniform ( 0 0 0 );
uniform O;

uniform (0 0 0);

tractionDisplacement;
uniform ( 0 0 0 );
uniform O;

uniform (0 0 0);

empty;

58 // >k >k 3K 3K 3k 5k ok 5k 5k 5k 5k 5k %k %k >k >k >k 3k 5k 3k 3k 3k 5k 5k >k %k %k %k >k >k >k 5k 5k 5k 3k %k %k %k >k >k %k %k >k >k >k >k 5k 5k %k %k >k >k >k >k %k >k K >k >k >k >k >k >k >k >k >k >k >k *k *k *k >k *k //

9, ZALOYZMED (0,0,0) m (22> TWET . Constant/polyMesh/boundaries D A </ 2
DFEIRIZH D £ 512, left & down DV F i type »° symmetryPlane THDLENH Y 7.
[@#£!Z frontAndBack |F empty (272 ) £ 7.

TOMDINy FIFRAMAFEFRSEMTY. REDEFREMEE, (1) F—7— N traction THI
Nad, BEREIBITEREAINT M, (2) F—7— K pressure THRIND, BEFMDIERRST
MICEIK RN &85 ANaEOGEIFAHEE D) £, OMEHETREINET. wp b
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& U hole XY FRERHMNEBATH L7/, RHINRT MIVBEIUENLEITEONREIN
9. right XY FIZOVWTIE, HM224 1R &SI, REHARZ bIVIX (1e4,0,0) Pa, £
ZO0Pa EINE Y. ZADOYIASRMAIEET (0,0,0) m BREINET.

2212 AR

AR — 2B 1 B YA X mechanicalProperties 74 7 3 F VIZX > TEREL £9. AR
BB WTIE, K21 ITRTHOBMAME2IEETOIHERH) T, IHIIRT 7Y 3
7 1) T planeStress % yes (I3 E L RITNIER YD FHA.

ik B F—U—R fill
B kgm™3 rho 7854
ROV Pa E 2 x 10t
KTV UL — nu 0.3

#* 2.1 SOREHKIIMEE

2213 BWHE

BN KO TRETIEULICE > THEB AR ERK U ZBAEAZM I ENTED
& 9, solidDisplacementFoam VIV NIZIXIRES & KT AT HMMFIEL £9. thermalProperties
T4 2735 1)DthermalStress A1 ¥V FIZL 5T, OpenFOAM DEGFERZ R RENE
IMBEFMHIELET. AT A2V aFVICEoT, Kyr—ATRbLE22IIRT
MoBMEEEREL£7.

Wtk L F—U—R fiEl
IEEARE  Jkg KT C 434
BfrER WmlK! k 60.5
B\l ok K-t alpha 1.1 x107°

# 22 WOBMIMEE

AR —ZIZBEWTIFAD HRENIMME FA. Ud> T thermalProperties 7« 7> 2>V
\ZH51) % thermalStress ¥— 7V — RITY MV idno ITHEL 9.

22.1.4
WEEEBY, EOHIENIZET 2 1E®RIE controlDict 74 7Y 3 F ) oAl ENET. A
r— A TlE, startTime 130 T9. RXT—AFEFHRETITOT, HEKAXEETIEHY F
TA. ZOLDBRNTI, EHIREOT — 2B RERBAD VA LTHE &5, I
f%l A deltaT % 1 IZRETD2DONHEHETT. ZDOEDICUAEEE, AP —AT100 IZHEEL
7z endTime (ZXEMIED ERE UTH S £9. writeInterval I£20 IZEL 9.
controlDict DT N VIZLAFD & DIZ8Y £9.

17

18 application solidDisplacementFoam;
19

20 startFrom startTime;

21

22 startTime 0;

23

24 stopAt endTime;

25

26 endTime 100;

27
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

deltaT 1;
writeControl timeStep;
writeInterval 20;
purgeWrite 0;
writeFormat ascii;
writePrecision 6;
writeCompression off;
timeFormat general;
timePrecision 6;
graphFormat raw;

runTimeModifiable true;

// >k >k 3K 3K 3K 3k 3k 5k 5k 3k 3k 5k >k 5k %k >k 5k 3k 3k 3k 3k 3k 5k 3k 5k >k 5k %k %k >k 5k 5k 3k 5k 3k 3k %k %k %k >k %k %k K 5K 3K 5K 5k 5k 3k %k %k 5k >k >k %k Xk %K 3K >k 5k 5k >k %k %k %k >k >k k *k Kk kK k //

2215 BEBULRAF— LB LR ARI Y IL/HIfH

RIE fvSchemes 7« 7> a3 F VIZDVWTRHTAZEL &S, £, ZOMEIZEFIRETTOD
T, timeScheme (Z&5 1T DK & U TIE steadyState Z IR U £9. T T &k > TR
DENA 7 OREIZRYD 9. RTOVIVHPEFIRGES & CEERPREED ST I1Zx U T

A AE

BERTIEH YD FHAMD, solidDisplacementFoam IZFEARKZ T IV TV AANNAEDY R o

L=2avedllb@Thd iz, WHITHEMAMELER>TVET.

KL IS AT I B 1) 2 8B HRERNICIE, 2RO E GO REPOCS ONFEL £7.
Z DA% EENDW O PIZFHET I L, BOFHEMSREMNEONET. @, FREFEECE
J O LIE, AU ADEHIZIEDNTVET . AV AFEFKED HIIZ B W T+ IERE
TEN, RTr—ACBWTITRN_FEEZHATDEI L UET. L >T Schemes 7 A
7Y aF ) zME, grad(U) AEBBHILAF—L L UT leastSquares Z IR L TS ZI W,

d2dt2Schemes
{
default steadyState;
ddtSchemes
default Euler;
}
gradSchemes
{
default leastSquares;
grad (D) leastSquares;
grad(T) leastSquares;
}
divSchemes
{
default none;
div(sigmaD) Gauss linear;
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52

Fa—hbIU TN

41 laplacianSchemes

43 default none;

44 laplacian(DD,D) Gauss linear corrected;
45 laplacian(DT,T) Gauss linear corrected;
46 F

48 1interpolationSchemes

50 default linear;
51 F

52

53 snGradSchemes

54 {

55 default none;

58 fluxRequired

60 default no;

61 D yes;
62 T no;

63 1}

66 // >k >k >k >k 3k 5k 5k ok 5k 5k 5k >k >k %k >k %k >k >k >k >k >k 5k 5k 5k >k >k >k >k %k %k >k >k >k >k 5k 5k 5k %k >k >k >k %k %k >k >k >k >k 5k 5k 5k %k >k >k >k >k %k %k >k >k >k >k >k >k >k %k >k >k >k >k *k *k *k *k //

system 7 1 L7 N )12 B fSolution T« 7 2 F V) TlE, KIBIZHEHAINDEEHFEADOY
WNEBLOTINI) AL %R ELET. 9 solversY 757427 ar)aHdE, DD solver
M GAMG 2> TWND Z WO £9. tolerance THRIND VIVNFHEME (VILINEZDIRD
BUH) 1, AFTETIZ100 2B EL 9. relTol THRIND VIVDIHNHEME (X 5I12F
DIRDBUE) ITIFEKEZ L OEZDOHEEHREZHEL £9. AREICE N TIEE < DEMN
BchY, MEMOKENTIEDO—EHE LTTY FT—bINd/2d, FREIZEWNTEL
WHHREFARMEZ BRET D Z LIXIEIRNTY . U > THXNFFARME E U TEBNZRMEIX 0.01,
HEULKIEISIZEDD 0.1, HDINFEEENZDTr—2AD LS IZ09REIZLTEEET.

18 solvers

19 o

20 "(DIT)"

21 {

22 solver GAMG;

23 tolerance 1e-06;

24 relTol 0.9;

25 smoother GaussSeidel;
26 cacheAgglomeration true;

27 nCellsInCoarsestLevel 20;

28 agglomerator faceAreaPair;
29 mergelevels 1;

30 }

31}

32

33 stressAnalysis

34

35 compactNormalStress yes;

36 nCorrectors 1;

37 D 1e-06;

38}

41 // >k >k >k >k 3K 3K 3k 3k 5k 5k 3k 3k 5k 5k >k >k %k >k >k 3k 3k 3k 3k 3k 3k 3k 5k >k %k %k %k >k 5k 5k 5k 5k 3k %k %k >k >k %k %k % K 5K 5k 3K 5k 5k %k %k >k >k >k %k %k K K >k >k >k >k >k %k %k >k >k >k %k *k *k Xk //

fvSolution 7«4 2> aF ik, 77V r—a VI IINIEEDOEIEINST A — X % &L stress-
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Analysis & 774 7Y at V& EAET. £, SRAAT Y TN TORMNIER M0 %
G7z, 2ARRRICET MDY — T D% {5%E 9 % nCorrectors B3H Y £ 9. ARJEIXE
HARBEBERNETOT, ATy 7| & KB T V2L UTHEOEREA & mh > KE
EITTDI IR FY. UM >T nCorrectors # 1 IZEREL 7.
D F—— RIZIFIMIE I — T2 BT B UINHBRAE, T@b%?ﬂﬁﬁ%% 6 U TR
WWEOTHEINDIARE VNN EREL 9. RFEETIERTRIZE W TERE L 72V VA E
D10 ITHEL£T.

222 O—RDET

DPTFICRT ORIV RIZE ST, EFBIIO 7 7 74 IVIZEEI N NFRNZ BD 2
EMTEXDLD, "I TS5V RTI—-R2FEGFTULET.

cd $FOAM_RUN/tutorials/stressAnalysis/solidDisplacementFoam/plateHole
solidDisplacementFoam > log &

FIFRBRIIFERINZO T 7 7 ANV ERT, KERES L O %KD 2 EHAEMOYI - &
BIEAR EDIHFIRNZHRATEET. KT —ADOKEHERBERE TIL, BEERAEIZBTH
WIFEAED 0L T ER2IETTY. oz AMAIRIEE L 121070 OIURHAER AL TR
W, ZOFHBEIFNERUZLABRUNYF VI T2 kill T EIIE>TIEDD N TE
9.

223 1R

BULERIE 2.1 4 THE FIRRIZITD 2 &N TE £, solidDisplacementFoam VIV NI, 6% o
EXMRTUVNMGE UTHILET. LA >THIRIE, 0.0 % paraFoam TR Z &N TE F
F. OpenFOAM VLT BT 5 B84 L@, %mgiitﬁiﬁ%KEBOT%ﬁwam
52k, ZITHERNDIMETEITLELD. FVIVTHSOHEEIE, ZHIIRELEDIZ
AT OoNET. HlRIE, o4 i sigmaxx EAMITONET.

WSEUZZ AT TR D 0y X 04y B ENK, 2.1.5.7 TN/ foamCalc % sigma (2B U THAT
LTRDET.

foamCalc components sigma

sigmaxx ¥ sigmaxy R E LD NI D T 7 A VHBREHDT 1 L7 MV IZERINET.
% 2.18 D& S 12t/ % paraFoam TR2 Z LN T £9.

‘ﬁ@h@@%ﬁ%tl:f@bmtﬁﬁ%%mfbib;5 TDOITIX, A
DMFREIZIR > TOT—REHD U ARTNERYD FXA. ZOEDIRT T TDOITHER
T—4&1%, sample =T 4 VT A IZE > THERT S Z LN TE £9. sample DE IS system
T4 L2 M) AD sampleDict TIFWEEIIZE 6.3 ICEHN L TWET., T—20H v TY v 7%
115 MK I, sets (2& =T (0.0,0.5,0.25) 235 (0.0,2.0,0.25) IZfEEINTVWE Y. P
Bl fields IZfBEL £ 7.

OpenVFOAM-2.1.1



U-58 H2® Fa—hUTN

30I

25 :

I

20

15

oz (kPa)

10

5

0

218 RIHIWIZHBT DI

17
18 interpolationScheme cellPoint;
19

20 setFormat rawv;

21

22 sets

23 (

24 leftPatch

25 {

26 type uniform;

27 axis Vs

28 start (00.50.25);
29 end (020.25);
30 nPoints 100;

31 }

32 );

33

34 fields ( sigmaxx );

35
36
37 // >k >k >k 5k 3K 3K 3K 3k 5k 5k 3k 3k 5k 5k >k %k >k >k >k 3k 3k 3k 3k 3k 3k 3k 5k >k %k %k %k >k >k 5k 5k 5k 3k %k %k >k >k %k %k %k K >k 5k 5K 5k 5k %k %k %k >k >k %k %k %K K >k >k >k %k >k %k %k >k >k >k *k *k *k Xk //

JEHEE Y sample Z /T L TLK Z XV, writeFormat & raw BT 24D 7 4+ —v v e B>
TVWET. T2 sets TA L7 MVORLY TT4 L7 MV DHDT7 7 A NVIZEZRAEN
9. L RIE, Wil t =100s DT — X sets/100/leftPatch_sigmaxx.xy (& ZAEFNE T .
CGnuPlot D& 587V r—ya v, Iy R7Oa V7 NTUTN 2 ANTEZ T, Bl
iR X ORI RON %2 70y N 322N TEET.

plot [0.5:2] [0:] ’sets/100/leftPatch_sigmaxx.xy’,
le4* (1+(0.125/ (x**2))+(0.09375/ (x**4)))

Jow Mz 2.191ZRU £9.

224 EE

PA R solidDisplacementFoam (ZE L TW /272 < 2O DEHEHETT .
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35 T T T T T T T
30

0 (kPa)
&

Stress (044 ) s
—_
(@]

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Distance, y (m)

Numerical prediction o Analytical solution

X 2.19 FEE AN FRE B T B IERR A ST

2241 XAvwafRKEDEM
z, y AATNENDAY Y affREZEPUTAZ L LD, 223 FHOFREHBMHAY Y a
DOFER %, mapFields 2> THEA W Y aDHMIRMIZTYEY T LTI,

2242 FEZEFERAYYIOEA

TUTEWNEUDE NIV LD BIZRD LS, AvVaEzE B3 T< AT, BiEdTst
NORKEIDOHENIILLIZALBZNEDIZ, 270V 7BOBLOREIIDOHERNTOY
TJHNDEREFEAREBDEDAY Va2 ER LTS EIWN. Ay Y aDIEFEMRELIZOWTIX
216 HTNELZ., ZIZTH, 223 HOREINBIA Y 2 2 TORER %, mapFields % fifi>
TIERPRA Y V2D LTy YT U ET. MRE2MAES X OIEEMIELT S
BIDFER LU TAZF LU LS. FHRAY Y2 E—DORIVEEFHAL-5G5E, BOKEEIL
WHEINDZTLEIN?

2243 WROKRITIDER

ZZTRINTODEMRIE, BRBARIIOREETIHMBANICBITZ2EDTY. L
NOTHRBREIDWIZENTIE, ZOMIRIILT L EHTIEDY XA, BHEZ K
572012, ROKRIIXER-IME>ZEFEMEREISLTAZLED.

23 N LDRIE

ZDF a— K~ TITIE, interFoam & HWT, Hffifb U7z & APREED 2 RocilEZ < Z &
WCUEY. ZOMEORENE, <2F YL UARMPHBERMIZE>TRTONT NS DD
FARKIZ LK D IEEFEDHRNGTH2S Z L TT. interFoam 21T 2 2 HFRAZ RS T TV XA
1%, Volume of fluid (VOF) {EIZE2EDTHY, I I TIHRIZHELGERZHNT, §HE
BTIZET 2 2MHOKEDHE, & USIFMHEE o 2IE L 9. £YHEE, ZOMIEKIZ
(BIARD) B % NF BN R EE UTRBEINET. 4 0WEOS L, VOF ETIX
ZOMWE EBHRIIIEEPNT, MHIERGORME L UTHFE E2 5T 220D 2 LIZRY &
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. MHERIZ OS5 1 OMDEEDMEE & VEL 720, FREFRL T 2I D EERINIY
ADT, KEKDL 2 EY L UAERHAMET 2N SHEDE L%, GHELED) FEBNEAXY
LhddI LIt £9.

FHRESEMETIE, KO/, BETHY) S N KEPRIFIEL £9. KLl ¢ =0s12,
WECY) BRINIVT, KEEPENZ LU ET. FEULNS, KRIZIKEDEIZH S H2iED (25D
N, WOrDKIEEEL, EMRRNGOEMHE 2L 9. FHRPIR & WHISAEX 2.20
WnRUEUL.

0.584 m

KA

0.584 m

0.292 m
| 0.048 m |
01461 o 01450 m 0024 m
29220 & AUEDHITRR
231 MFDEK

$FOAM_RUN /tutorials/multiphase/interFoam/laminar \Zd % damBreak D’r — AT« L' 7
DIZBBEILEL & 5. Bl U 7ZSIET blockMesh # {7 U TR 72K LTS ZIW,. 20
damBreak DAY ¥ 23 HOD T 7 TR INE Y. blockMeshDict D1 & % BLFIZA U
9.

17

18 convertToMeters 0.146;
19

20 vertices

21

22 (0 0 0)

23 (2 00)

24 (2.16438 0 0)

25 (4 0 0)

26 (0 0.32876 0)

27 (2 0.32876 0)

28 (2.16438 0.32876 0)
29 (4 0.32876 0)

30 (0 4 0)
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

)

(2 4 0)
(2.16438 4 0)
(4 4 0)

(0 00.1)

(2 00.1)
(2.16438 0 0.1)
(4 00.1)

(0 0.32876 0.1)
(2 0.32876 0.1)
(2.16438 0.32876 0.1)
(4 0.32876 0.1)
(0 40.1)

(2 40.1)
(2.16438 4 0.1)
(4 4 0.1)

blocks
(

)

hex
hex

hex
hex

edges

(
)

boundary

(

leftWall
{

type wall;
faces
(
(0 12 16 4)
(4 16 20 8)
b
rightWall
{

type wall;
faces

(7 19 15 3)
(11 23 19 7)

)3
}
lowerWall
{
type wall;
faces
(
(0113 12)
(1517 13)
(6 6 18 17)
(2 14 18 6)
(2 3 15 14)
)3
3
atmosphere
{
type patch;
faces

(8 20 21 9)

(9 21 22 10)

(10 22 23 11)
)

(0154 12 13 17 16) (23 8 1) simpleGrading (1 1 1)
(2376 14 15 19 18) (19 8 1) simpleGrading (1 1 1)
hex (4 5 9 8 16 17 21 20) (23 42 1) simpleGrading (1 1 1)
(6 6 10 9 17 18 22 21) (4 42 1) simpleGrading (1 1 1)
(6 7 11 10 18 19 23 22) (19 42 1) simpleGrading (1 1 1)
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102 }

103 );

104

105 mergePatchPairs

106

107 )}

108

109 // 3k 5k 3k 5K >k 5k >k 3k 5k 5k 5k >k 5k >k 5k >k 3k 5k 5k 5K >k 5k >k 5k 5k 3k 5k 5k 5k >k 5k >k 5k 5k 5k 5k %k 5k >k 3k >k 3k 5k >k 5k >k 3k >k 5k 5k 5k 5k >k 5k >k 3k 5k 5k 5k >k 5k %k >k >k %k >k %k 5k %k >k >k %k k //

232 BEREH

constant/polyMesh 7+ L2 =V @ boundary 7 7 )V % F.% Z & T blockMesh TH: i X 417235
HROBRZMALEL £ 5. leftWall, rightWall, lowerWall, atmosphere, defaultFaces
DHDDEFR /N FRHY £9. Ny FOFFIZOWTHML THEXEL L 5. atmosphere &
fAfDEME 2 <, BIZERZMIZE > THE I NS EHED patch TY. defaultFaces I&, K
T—ATIE2RITLTH D720/ FOEMRA M Z BT ONLE UEW2d, empty EUFT.
leftWall, rightWall, lowerWall X ZT#Z A wall T . 72720 patch & [HFKIZ wall & X v
VA DWTIRPMAMHOEREZEH EFEAN, B UTCGRIT2ZenTEX5DT, 77V
= a VIR BEERE DT T VI RHRT S0 wall LEHELUTVET.

interFoam DV L\, S & BE[H & DEERICH 1T 2 RERIICNTDHET IV EEATND,
EVDDNENFITT. ZDETINIF alphal (o) %D alphaContactAngle DS 5 & B
fFFonTHET. TDHE, FHLERME theta0 0y °, HIfREKIZE 1T D B2 il
A Td 5 thetah 0o & thetaR g, T U T, BREMAEIZE W THEE BT 5 RE
uTheta Z{5ET D MENHY £ 7.

ZDFa— MY T7ITIE, BEE & AEBEORARIICLDIMBEEZMEATE I LIZLAZVER-
WET. THE, BREMAE L 0) = 90° 12, HEHHIREZE 0 LHETDH I L THRETT.
UMNUARDRS, BEDERZMAL LT, BEDvall X1 TOBEARZRMEZRBETIHE52D A
HY ET. ZDHH, alphal (X U T alphaContactAngle DIEFFMF %2R ET DDV (T,
zeroGradient IZFHEL £7.

top DEEFUTI KL UTHBRINT VWD Z M s, AERAIIE U THRE - BADWTH
HAEIZUTELSBERHY £, ULNoT, UFDOELD A, ZEWMEHMFELLRNSL IN%
AIREIZ T B & D BE LB I T 2 BASMDOMAGDLEEZHNS Z L1228 7.

o totalPressure |, 5-A SN2 p0 & FATEE UM LR IND fixedValue =TT

« pressurelnletOutletVelocity I 247 12 zeroGradient Z A U £ 9%, AN DHEIE
#ilst & U T fixedValue WEARE D ICHEA I N E T

o inletOutlet I&, FEAVHHMA X 722 51X zeroGradient TH Y, FAVHSHIE X 722 51X fixedValue
TY

FRTOEEDEFIZEWTIL, JENHIZIX buoyantPressure B 5 h 28 H U £ 4%, ZHIEH
FIT B 73 B B B s D YRR M A 2 53R U 9.

2 RILRIEIZ BT D RiEDME % &K L T\ % defaultFaces /3y Fi&, ME @Y empty 41 7
ICUET.
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2.3.3 MHIRHEDERE

INFEFTOr—ALHERY), TIZTIEHMHER o 1IZFUT, AFDO & D BIE—HER IS %
5z %7.
1 WM
ag = (2.15)
0 %fH
Z AU, setFields 2—F 1 VT4 2EFTDILIZLoTIHVET. ZDFEFTIZIL system T o
L 27 NV AD setFieldsDict % % EY UE 9. ZDF—AIZBIT 3 setFieldsDict 7 7 1 )VOHE
ZLURIZRUET.

17
18 defaultFieldValues

19 (

20 volScalarFieldValue alphal O

21 )3

22

23 regions

21 (

25 boxToCell

26 {

27 box (0 0 -1) (0.1461 0.292 1);

28 fieldValues

29 (

30 volScalarFieldValue alphal 1

31 )

32 }

33 )

34

35

36 [/ kokskokokskok sk ok ok sk ok ok ok ok ok sk ok sk ok ok ok sk ok ok s ok sk ok sk ok ok ok sk s ok ok ok ok sk ok sk ok s ok sk ok ok sk ok sk sk ok kokkkok -/ /

Z Z T, defaultFieldValues IXGDBHIEMEEZHKETDEDTHY, regions DYV T 571 7 =3
FVIZBWTHREE I NBEWIGE IG5 2 ONMETT. regions DY 754 7> arF )i,
FEEINIZAEBIZB T, HElz EEXT 5 fieldValues Z2GAZY 750273+ 1)DY
ANEBATHET. SHBOERIE, HDMHBAFRLRFFICEDINT, P, REmE
DHEL%EHERKT 2 topoSetSource IZL > TITWET. I I TlE, boxToCell Z{fi~>T, kX
WIES ENIWVIED D DDA TEBRIND NI VT VT - Ry I ARERL, BIAD
T BB VOEEZTEHELTCVET. /2, ZOMEBICBITHEER o 21 2HBEL TV
9.

setFields 1—5 1 ) 7 1 1&7 7 1 Vi bigaiioabA, HatR L2 2T, U7 71 IUIlE
TRAEYT. TOT77ANVFEHEZIINTUED DT, setFields #EITTHHTINY 2T v T
LB aBEOLET. ZDdamBreak Fa— MV 7ILIZIZE, alphal Hld&A)IF alphal.org
EWVDZEDNY T TUNENTHY £XA. setFields #ETTDH1IZ, FITLATFTDED
IZ42 A 7L T alphal.org % alphal (ZIE—F 5 MHENHY £7.

cp O/alphal.org O/alphal

I T, TN Tl setFields 21D 707 F AL FERICEB LT ZI\W. €5 U725, paraFoam
ZRHWT, YD alphal HX2.21 DL S ICEL &S BHHITR DTN E D MHEND T
IV,
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Phase fraction, oy
1.0
0.9 ¢
0.8 :
0.7
0.6
0.5 ¢
0.4 :
0.3
0.2

01 l

0.0

2.21 #HEEER alphal OIS

phasel DYk

[P AAEES m?s~! nu 1.0 x 106
B kgm™3  rho 1.0 x 103
phase2 DYk

MR m?s~! nu 1.48 x 107
P kgm™3 rho 1.0

i AH DYk

KRS Nm'  sigma 0.07

# 2.3 damBreak ¥ — MV 7IVIZ B ) B AR
234 RIKOYIMEE

constant 7«1 L2 NV O transportProperties 7 7 1)V MR L EL & D. DT> aS
DIEBRARKOYINEMEEZ EATEY, ZD2DY 751273 3+ ) phasel & phase2 12453 ATV
9. BFHDOEEET IV, transportModel (2L > TERINET. Z I T, BRI
nm WS F—7—RTREEIN, —~EMMTh Newtonian ETINEEA T ZIW,

CrossPowerLaw &\ 272 Z DD E T IVIZE T 2 KMEAREODIEEIX, ZDHIIZE TS CrossPow-
erLawCoeffs ¥\ > 72 & 512, <model>Coeffs E\ND># DY TF 4 7> aF ) OHTITVET.

EEDOIEIE, rho ¥ —7— RTTWVET.

ZODMHDOMOREIEN L, sigmaF—V—RTHEL Y.

ZOFa— M) TITHNHE K23 IZEITET.

EINEE LRI D> T—HET, constant 7t L7 M) D g7 7 A IVTHREINET.
URpDEDBIEHEDT 4 —IVRDT 7 A& 5731, gl uniformDimensionedVectorField T &
Y, H|Z dimensions & value DMIZ T2 EAFET. ZDFa—h) 7ILTIL(0,9.81,0) ms2
T9.

17

18 dimensions [01-2000 0];
19 value (0-9.810);
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20
21
22 // >k 5K 3K 3K 3K 3K 3k 5k 5k 5k 3k 5k 5k 5k %k %k 5K 3K 3K 3k 3k 3k 5k 3k 5k 5k 5k %k %K K 5K 3K 5K 3k 3k 3k %k %k 5k 5k 5k %K K 3K 3K 3K 5K 5k 3k %k 5k 5k >k >k %k XK K 5K 5K >k 5k >k %k %k %k >k >k k *k Kk kK k //

235 EFEETIL

¥ T 1 OBIED & 512, turbulenceProperties 7+ 27> 27V @ simulationType F—7 —
RCERDET Y VI FHEEZEIRTLZ 2N TEIET. ZOMBEITILRTE TV E2HEDTICHET
U7\ T laminar EFEL £ 7.

17
18 simulationType laminar;

19

20

21 [/ kkskskokokokokskokok ko skokokok ok skokok sk ok skokok sk ok skokokok sk skokok ok skokok ko skokokok o skskokok ok ok skokok sk ok kokok ok ok kkokok ok ok //

23.6 BEERT v TOHIHE

HEHFHOMEICHENTIE, KEATY TOHREIZEZETY. LW 08, FEHERO T IV
TV AL, EEOWEETEITHANR, 7= VU Co TR U TP SZ» 56 TY. MR
IZIE, RERDDHEIHICENT, EREE LT Co~ 05 Z2ARNEDITTAREITY. (EFE
EDFRNBHTH2Z LR —ATIE, CoDllR%252 &5 BEE LKA TY T2i5E
THIENTEETH, SVEMRT —ADGAEREATY 7OREIEZT > LINEIZRY 9.
% Z T, interFoam Tl, controlDict \IZHB\\T, W AT Y TOHBBIEXEET D Z L % BE)
DU ET. adjustTimeStep # on (2L T, Co DEAMHE (HDHIZ DWW Tl maxAlphaCo, TD
fliDEHZ DOV Tld maxCo) % 0.5 1L E L & D. KHAT Y 7D LR maxDeltaT I DY I 2
L=y a v TEBALSIDBRVME, 222X 10FCHRETNELVTLED.

272U, HEEATY THlHz AW L, TOREATY ZIEB63UE MR TVEIZ
OHEND LR A, ULadoT, FEEOKRMAT Y 7T OpenFOAM IZHE 5 2 H
IV GE, TORLIEIYORWEIZZRY XA, L Z2ANZOHBRR- AT v Tl % H
WTWTE, OpenFOAM TR E > ZIANICHERZENIT D2 LD IHBET D Z L WHRETT.
Z D56, OpenFOAM IE, #EROHINITIREINZRELA S 572D IZE D & D ICHRHEZI A% ff
IELU2D, HERMAADGHBEZITNET. Ihz2i75121E, controlDict 7+ 7> a3+ )ile
I} % writeControl {2 L C, adjustableRunTime 7 /¥ 3 V% #A T Z X\, controlDict
TA42YaFVORGEILTFOLDIIHRY 7.

17

18 application interFoam;
19

20 startFrom startTime;
21

22 startTime 0;

23

24 stopAt endTime;

25

26 endTime 1;

27

28 deltaT 0.001;

29

30 writeControl adjustableRunTime;
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31
32 writelInterval 0.05;

33

34 purgeWrite 0;

35

36 writeFormat ascii;

37

38 wWritePrecision 6;

39

40 writeCompression uncompressed;
41

42 timeFormat general;

43

44 timePrecision  6;

45

46 runTimeModifiable yes;

47

48 adjustTimeStep yes;

49

50 maxCo 0.5;
51 maxAlphaCo 0.5;
52

53 maxDeltaT 1;

54
55
56 // >k >k >k >k 3k 3k 5k ok 5k 5k 5k >k 5k %k >k %k >k >k >k 5k >k 5k 5k 5k >k >k >k >k %k %k >k >k >k 5k 5k 5k 5k %k >k >k >k %k %k >k >k >k >k >k 5k 5k %k >k >k >k >k %k >k >k >k >k >k >k >k >k %k %k >k >k >k *k *k *k *k //

237 BEBUYERF—LA

Z D interFoam VLN, OpenCFED (2 & - THI¥ X 7172 Multidimensional Universal Limiter
for Explicit Solution (MULES) &% FHWTH Y, 2 T BMENAF— AP A v ¥ 2 kdEh
SN BB ABOEREEZRGFET 220V ET. LA >T, WRHEICNTEAF—A4
DOFEFE, B EESDXDIT, ZEMXHEFMEOBRNEDIZREINERA.

WFEHD AF — A%, fvSchemes T « 27 2 ) V) D divSchemes ¥ 77« 7> 2+ V) THEL
£9. ZOHETE, EHEARKXISTIHRE YV - (pUU) (2 LTI, div(rho*phi,U)
F—7—RIZT, Gauss limitedLinearV 1.0 ZfXAIXRWEENBOLNET. VIV AfTE
DR IRAF—LTIE, 441 HIZEERIND IO IB Mo 20 EE LET. ZZTRRREDE
MENRELSRDED12¢ =10 UET. div(phi,alpha) F—TV—RTHRKIND V- (Uay) H
IZ1& vanLeer Z{fifH U £9. div(phirb,alpha) ¥—7 —RTHRKIND V- (Upay) HIZE[H
BRIZ vanLeer U TE LW TY DY, —MIT interfaceCompression AF — A% W\ 7/21F
OB, FVEOMNEFRHEPRONET.

T OMDOMERALIEIZ IR 72 AF— L% HHU £9. L EMNS fSchemes 7+ 7 a5
DOZY MVIEMTITDESIZRZTLED.

18 ddtSchemes

19 {
20 default Euler;
21}

23 gradSchemes

25 default Gauss linear;

26}

28 divSchemes

209 {
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30 div(rho*phi,U) Gauss limitedLinearV 1;
31 div(phi,alpha) Gauss vanLeer;
32 div(phirb,alpha) Gauss interfaceCompression;

33

34

35 laplacianSchemes

36 1

37 default Gauss linear corrected;
38

39

40 1interpolationSchemes

41

42 default linear;
43}

44

45 snGradSchemes

46 1

47 default corrected;

48
49
50 fluxRequired
51

52 default no;
53 p_rgh;

54 pcorr;

55 alphal;

56 )

57
58
59 // >k 5K 3K 3K 3K 3K 3k 5k 5k 3k 3k 5k 5k 5k 5k >k 5k 3K 3K 3k 3k 3k 5k 3k 5k 5k 5k %k %k K 5K 3K 5K 3k 3k 3k 5k %k 5k 5k 5k %K K 5K 3K 5K 5K 5k 3k %k 5k 5k >k %k %k X K 3K 5K 5k 5k >k %k %k %k >k >k k *k Kk kK Xk //

2.3.8 f&F YV IL/NDEITHE

fvSolution Tl%, PISOY 75« 27> a7 1) »interFoam IZRHbL U 2 EFEE2EATHET. =
ZATiE, e F U EBEARRIET  KEREZIT TR, a HARKX®D PISO V—7
W REHREREL £9. FFICEZEZL L DIX nAlphaSubCycles ¥ cAlpha ¥—7 — KT
9. nAlphaSubCycles I& a; FREANOAMIKEDHZEXLTHY, ZIT, AIkEIXS X
NIRRT Y TNTO AR T 2 MNP RO ST, Tk, ATy 735
HREOEKZBEMA L T2 LZEIRDeNTESL51I2T2HMDTY. ZITlE, =2
@ sub-cycle 2 HE L THY, a3 HEKIEBOERMATY THNT 245D 1 DIFEDOKE A Y
T T2MEMEMPNTNDE Z L Z2ERKL 9.

cAlpha ¥ —7V— RIZAREDO/EHME % HIH G 2K TY. DF Y, 0FMEMIHIGL, 11354
R ERITSIG L, 1A RIFIRRI N OEHMZ2 SR U £9. BEEXIOHETHNS
NTVS 1.0 DIEAHER I N T

239 O—KODET

I— ROFEFTHEIZODVTIE, fiROF2— ") 7IVZEEIZEER L THWET. UITFD LS
WZUT, D 7 7 A INVDEHEANDEZIAAZAREIZT S tee AX Y REHX UL TATL
Ty,

cd $FOAM_RUN/tutorials/multiphase/interFoam/laminar/damBreak
interFoam | tee log
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ZOa—RiE, MEEWICETFINDD, HAODIAE—% log 7 7 1 IVIZFEEER LTSN ET.

2.3.10 fkiE

FEROBIIZ, BHEDOHIETHTAET. 22—V ISR ORI S HHEEE alphal D
FrERZ LD ZENTEEY. BIRIEH 222 2A TSI,

Phase fraction, oy
1.0
0.9 ¢
0.8 :
0.7
0.6
0.5 &
0.4
0.3
0.2 &

01 I

0.0
Phase fraction, o,
1.0
0.9 §
0.8 :
0.7
0.6
0.5 ¢
0.4
0.3
0.2 &

(a) t=0.25s D& X

SV

— 7 \

(b) t =0.50s D& ¥
X222 oy HOAFY T awk

2311 WHIEFE

BRRDBHOFEEIEI R D) HOMHNMEF 2o THEOLNE U, 2 2 TR TOMREGE %2 B
UTHEELET. riLuvnyr—Al, —Bic—on 0ty 3 CldEtEd 2 oo 5] 2 5
T5DT, HBEOTOXyHIZT7 72 AL THEDTHNE, OpenFOAM DS HHELRE %
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AUTATELINTL LS.
FTHOIZ, damBreak ¥ —AD A —% LT E X\,

cd $FOAM_RUN/tutorials/interFoam
mkdir damBreakFine

cp -r damBreak/0 damBreakFine

cp -r damBreak/system damBreakFine
cp -r damBreak/constant damBreakFine

LW — 2 damBreakFine & &4 DI CTLZX W, HHILWIr—AT 4 L2 MY Z2HHWT
blockMeshDict 7 7 -{ WA blocks DFtibZ A RD X D IZEE L TL ZX W,

?1ocks
hex (0 1 5 4 12 13 17 16) (46 10 1) simpleGrading (1 1 1)
hex (2 37 6 14 15 19 18) (40 10 1) simpleGrading (1 1 1)
hex (4 59 8 16 17 21 20) (46 76 1) simpleGrading (1 2 1)
hex (6 6 10 9 17 18 22 21) (4 76 1) simpleGrading (1 2 1)
hex (6 7 11 10 18 19 23 22) (40 76 1) simpleGrading (1 2 1)

)

BT, ANIE blockMeshDict 7 7 { W TRRINTWE EHIZ, 2FVIE, KFOEEEZE
HLUARITNERY FHA. HlxiE46 10 1 WS ANRL 2 1 2V FIEDOEED AT &
IZTT. EULKANTEAES, AvVazdEmlUET.

Z Z T+ damBreak DML EFH I NS &, KL 0DT 1 L7 MY AD alphal £\ 5 fH
DL EFAELRTHIERYD FHA. 20D DE alphal FH LW T L IZEEL 200 <
ONDEZZEZFATHDENETY. 22T, URp_rgh WO BIZEETIHENRZNT LIZ
FELELED. TNSHE uniform & UTHHEIINTE Y 7« —I)V RNDERDE & T 725
5TY. 74—V ROYLIZY ¥ — T BRAMmEZFED LS 1TV AZnEDTY. 2FH, 20
BTHENa =1F72Ea; =088D5EDI2TT. mapFields IZ& D 71— IV REFEHT B &,
FEIZHEINZ0 < a1 < 1 EBRZ2MENERIND AGEELH D DT, setFields T—F 1V
TAEHEFUZIEINENTU LD, ZORNIHIIASRED R a1 DN I Ty TT7 714
0/alphal.org % 0/alphal \ZaY—U £ 7.

cd $FOAM_RUN/tutorials/interFoam/laminar/damBreakFine
cp -r 0/alphal.org O/alphal
setFields

OpenFOAM THW SN B MFIFHED FIET DLW BB EITH Y, BATIRP T I
Y B LRI NT, TO-OMc DT oy FIZEY S TONET. TD
b, WHEIREEFETTLOICBELRIOBREE, decomposePar % W T % 24 5 Z
& T9. decomposePar Di%ElL system T+ L7 NV IZH D, decomposeParDict X\ > 7 7+
WVTY. D=7 1V T« [k, YIHPREBO Y7 7 AU 2—FT 4 VT4 DY —ADA—RDT «
L' 27 N ($FOAM_UTILITIES/parallelProcessing/decomposePar) (Zdb 1) 9.

B&H]D A 1D number0fSubdomains (ZEWTfEDY 7RI EIT 20 E2fEE L £T. @
HIEZOr—AICHHTE 70y YOMEMISL £7.
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ZOFa— MY TIVTIE, DEOTFIEIE simple T, M9 % simpleCoeffs IFLA T DEE
DEIITHMELVEL &S, KK, 2z, y, 2 AATHE»Y THEEIZH T Sh, &HEANDY
THEIBOBIINRI Mvn b UTHEAONET. ZORMPIRIE 2IRTARDT, 3FBHD I 2
ZREING Z L3R, THUWALT n, ELIZRY ET. n, & ny ldx, y HAOHEEDS
En 2R L, ny, & ny OMTRINDG Y THIBEOA number0fSubdomain (ZHE L 72 &
DEFULBDZBENRDY £9. BiET Y THEM O VH O Z BN U ZIES B0
T, EAROERMIRTIE, =, vy AMZHEFEIFETEONENTL &D. deltaF—7— R
1F0.001 IZRELEL & .

fle LT, Wo>D7aey Y TiA%25ETT5L U ET. number0fSubdomain % 412, n =
(2,2,1) IZE&EL £, decomposeParDict % iU T, decomposePar #5347 L £9. decomposePar
DA ) =V Ay —IUDNHRTE, SHRIET Oy SRITHEF AR INZ L RRINET.

3.4 HHZUHFHED HIEZ DO TOFMAH 2D THRR|LUTLSEZIWV., ZOFa—hKM)TIT
FAEFIFED—Hl % R LU TV IZT I EXFA. openMPI 2 HNTHEHED Ay —I w3V T
YR —=T7x—A (MPI) 2% L TCWET. ZITH, AN ULTO—HIVEAANDADH
M) —RTHETUET.

mpirun -np 4 interFoam -parallel > log &

3A2TEIZHBR U ETH, H—AREFTINBZIIYVDOFRANRT—LZFZEHLUET 7 ANV EES
TEFERXAY NV =2 EDEINE< D)) —REMSTHATDIZ L EWEETT. r—RAI Ny
7759 RTHEFL, ETRNEZ log 7 7 A INVTERTLIZONEINTL &S,

T IT
COCTTTT

X 2.23 WHTOXLAT—ATOTOR YT 2DAY T a

i

23.12 WIEFHEST—ADELE

— = ADEGNTE T UEE, DEINZT 14—V R AW ald reconstructPar % E47
U CHUIED =D sﬁﬁmbiﬁ.:VVFifyﬂ%ﬁ%KiﬁT%iT.%#D%%Ki
BAERIIN 224 IZHRINET. A VAT T —ATORERIZHNMETOED L L TE LK
RXNAZZEeNATENET.

OpenVFOAM-2.1.1



2.3 XLDUPIE U-71

Phase fraction, aq
1.0
0.9 §
0.8 :
0.7 -
0.6 *
0.5 ¢
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0.3 *
0.2 &

01 I

0.0
Phase fraction, a;
1.0
0.9 ¢
0.8 :
0.7
0.6 *
0.5 ¢
0.4
0.3
0.2 &

01 l

0.0

(a) t=0.25s D& ¥

(b) t=0.50s D& X
X224 EHERAYY 2D o FHOAFY T aw ks

7, B2 DOy YOEEE DD — AL kS LT, SRINFEBOES %
flHl % BT DL ETEET.
Wl Z X, paraFoam ZLARD XD ITHEEIL 7.

paraFoam -case processorl

9 % & processorl »'ParaView D7 —AETVa—)L& UTERNFET. [¥2.2312, simple H
12 & BRI E % 4T > 72BRD processort DAY ¥ a%RU £7.
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$3E
FPI)r—aveEs47T3Y

MOELWDOE T, OpenFOAM IZFEFTD /2012, HARKIZ C++DF41 75V 2HWT
WET. OpenFOAM X7V TV ISAIVFEADEL DT 7V r—> a VTHEEEINTHET
MA—PIPPEIZIER L 72D RERDEDEZBIELTEHOETA. TV r—YavidkE<
“OOHTFIAVIIHTENTVET.

VLS BAEE KA ) P OREDREZ < 72dDE D
A—FT4 VT4 EIIT—ZEBIEOREBGIEZ BT HTERAE 2 EITT28 D

OpenFOAM F—#D 7)) AV INAIIVFETA T VIR b, ThHIEY I NEI—FT 1)
TADEGKRELAFTIVIIZV VI LEY. A—YPEEMEDETVE ZA 7 F VITE
TEDLIDITWHHETVNDIDESIBIATIVIEXY —AI—REULTHEALNET.

ZOETIEYIAN, =71V 74, 74770 E INoDMEK, BIE, Mk, FEiT
HEZODWTHRRF T,

3.1 OpenFOAMD 7OV S IV IERE

OpenFOAM 74 721V D725 2 H#ET 5 72HD121FE OpenFOAM DEASFETH D C++
DFHHFEDPIN SEPBRBEL R £T. ZOZOICATREBFFEENAEIZH YD £F. ZOHIIZ
HERZLIE, ATV MR O TSIV 7% OpenFOAM DAL >V T0 75 IV IV EiE
ELUTOCH+ DEROBTEFE LT Wi THA REZEZE2HHT 220D SEOMRICEHT
5L TY.

311 Sl

FUSEEBENSE R U O, FICHRABEES 2 RET IO, iREckd2DTL
2. TOHIE LT, WEIZDWT, NEEY (velocity field)] £\WD FEEZFZBAMHES & &,
RNOMEDOZEREET, [M6EKNREET—ZNBLLEH>THVET. TOSEDOPIZ
1%, EHBOM I L KEIPZOMOYHMEE & OBBROBEENERHNINTHET. Iz
2ILTR e, THEY) 2U REDESGHBILETEL, FLEELEOREIXEZERLAZNVE ST
Z U L UTERFRUET. BAROFEL D LR MEITEN, SRS % O TIHRICERET
KEX N

AR ZOHR TR L &S5 & LTV B REIE, BEAEDERESZRZ A T L TEREIN
EDTHERL, AV a—ZDRHT D, WbwdEey N, N1, BEREDEERE ©H2 R
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DET. MEIXNOE, FTHETREI N, 220 L RO =Gt TOmMs HfEe LTk
HXNET. TUHDHBEREIANT, RT WV, TUVYNELTENLDY, T2V IWRE,
TV VIR, IRTTOBALI R EOWSE EATEY, IN6DMRITHBULTEXY N 2 A, vV
WNZUTIET NV T) AL pEELUET.

312 #AT7¥ x4/ MNEgEMAE C++

CH++DEORATV I MRHOTO T 5 I VI EFEL, B0 LTI IALEWVWSIE X
HERHALTEY, HFEOHDPRZFHEPEME R ICHOONG PN AR SFEEZIMIHK->T
WET. BTN LARESIE YOS I v a—- RTIEEBSUTERI N, #ELORE I
mag(U) THRINET. #HEIINYZ MG THY, A7V MEF T — R Tl vectorField 7
FJALBYEY. HEBUIE, ATV MEAODEHTHD Zenb, ZDHE vectorField
TIADA VARV A, HDNNIATIz I v nwdZeizil) £7.

T IVIORT, YR A T 20 N RO BHEREREZRETEIA 7V 7 b
BADE > TWBHES Z 8 /Nl U TIIWNTERA. 77 AEE, 77 A2 L, XL
ZA—ROHEBZEETIEETHEINS, BHIZI—RE2EHTHIIEANTEET. HLL
I T AL, DT I ANSEDTOINT ¢ ZEAI LI ENTEDI LMD, vectorField
Il vector 7 7 A ¥ Field 7 7 A=A I T eNTEET. C++ FT7 V7 L—ho 3
ADANZALEMHATHET. HlZIET Y TV — 12 T AField<Type>id scalar, vector,
tensor & £ L AL<Type>D Field b RBEITEX X Y. 7V TV — NI T AD— MRk ix T
VIV IO ERINDEARYI T AZEBUET. TV TV — MEPHukIE D — ROEE
25U, I—ROBKREEZRDOLE I ADLIZIINF 2/ £7.

313 AEXDHHA

OpenFOAM DFEFDOHFULIZR T —< X, OpenFOAM D7 T A% HWTEMNNZYIVNDT
TVr—yavThl), R ABRAOIELIEFFICAAZ#EEZE > T0ET. FlIRIEARN
opU

5 TV 0U =V VU = —Vp

fvm: :ddt (rho, U)
+ fvm::div(phi, U)
- fvm::laplacian(mu, U)

- fvc::grad(p)

TRINZET.

INODBESRMEL LT, OpenFOAM DXE/-2 7075 IV T ZFESMRART Y T L — b
75 A, R, HETFOZEEHL VoA TV MEAWRHEEZE > TV I LWk
ETY. INS5DORHEE, Fortran 90 D& S IZA TV 7 MEA LML DO EBIZIZIER TR
ENEATI T MEHAIDBEHUDE D TOBRNWELDEETEFOICHHTEZEA. LL
U, CH+IXINLDRMEE TRTEDS ZIZ, REDHWET 7 71 V2 /ED B3 E@EMED
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H2DAVINNA TEMRD XD ITEEN B ED 5NZD A TIES b TS NS X £
BAEMEEHE>TVWEY. WAIZ OpenFOAM D EEHSFELRDTT.

314 V)Lb/N3d—FR

VIVNO—RIE, fET VTV AL FHRAOFHE EOFHD XS 2E DD TYURD &
IIIFLAEFHETT. ATV MEMXPYIUNEELI DD C++ T0T I IV ITAD
HEOHERIIBED Y FEAN, ATV 7 MEAIXZ 7 ADFHPNL 50 C++ I— RO
XOFEMBHGRIIA > TEIANEITU & . HEENRARERCE TV OMIEOHEY 7V TY X
AFIEHEICEETT.

=P TODEE OpenFOAM 27 7 AD EAR I — RTHERSEZZ2LEEIHY FH
Ao AT7I7 MERAIDOBESEIZLI—FME LR TEINEIAIZHY 9. BIZT T AD
TED ST L BBEDRIGRZIT T Z A% M5 DIZHRTY. ThTNDY T AP T DRHEER £ D
FHIE, OpenFOAM DAY D HIZ Doxygen THK I 72 HTML D RF a2 AV h & UTHEHAS
INTEY, SWM_PROJECT_DIR/doc/Doxygen/html/index.html (Zd 1) 7.

32 PV —23 0S4 T75)0avRA )L

IYNRAINET TV Ir— a Y ORRFITIEBERTGROESTHY, £2DIA—ROE—2R
NENHY, OpenFOAM DT A 7T VIHUKIFLTWD AVER—FX Y MIT IR AT &
5, MODEHPREL LY £T. Z<DO5E, ZN5DOHEIX UNIX/Linux ¥ A7 ATl
#ED UNIX make 1—F 1 V7o 2FHoTa /AN LET. ULHLEDS, OpenFOAM (F &
D FHEDE < BEMICENT VS, wmake TOIVISAINVAZ Y FREREELTOET. EE,
wmake I OpenFOAM D Z + 75 1) 213 THL, EOa—RIZEFEbNTWEF. T2/
DT A% PR B 72012, BN C++®%é@ﬁa%@774w%m IDWT 3.1 Tt
HUET. 77 AL, ATV NOWEMRR, 7—XOKMNE LV 7 AD A VKO &
DBRMHEXDEY NTEBEINDEDTT. 771@%&%”&774’)& I.COMET%EE >
TEY, HIZIET7 I Anc THIET 74 ) ncCeErNET. ZO7 71, Mioa—K

CAFINANZ T U NA N U T nesoD & D BIERF.s0 % DA TV NI4T F) & LTHIS
NBEZNAFVEGFIATIV I 7AINETEZIENTEIET. I— RO—¥%, KIZ newApp.C
RELLTAVIMINGELE, A2—F—ldnc V7 7 A%MESZLI12&Y, nc.CEHIVINA I
LR THETVEALEUT newApp.C T ncso 2RI I N L2 ) £9. iAo
FIVvZ) U ObNZEDTT.

321 NYyH HI7AI

IS5 —F VI EBIRIIHEZ>T, AVAINTEI—ROEWPAHNED T 5 ATHNS
N2M, FREBOBETED XS IRES »2R#L AT ERY FHA. Thpxzx, (Bl
WEncHDES %) H7 7 AR T2 DNV X7 7AW E>TO I AEENBETT. =
DEDBANYZT 7 AIIZIFT T AL TOEENTRINTHET.

D774, VI A2HNEHLPZI—R (VI AEED/ZODI—REED) OFL]
DWAFICEZET. CI—RTIEFHEDHE ATV DD T AZHNTENZTVERTADN, 1A
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ALYV I2—R nc? 7 A
newApp.C YA 2774 | ncH
#include "nc.H" ‘—I FFay .
int main()
{
L nc.C
return(0) ; #include "nc.H"
+ a— b ......
Y
a8 A )%
newApp )Yy nc.so J
FAFT 7 AN LATVaY 5475

3.1 ~"NVAITyAN, V=AT 74N, AVINALI, VD

LIV ITAESDEOIZHTZ 7ANTIEUDDHBENHY £F. 7 I R Z AD) Y —
AL UTHS ZENTEETD, TOHELHEMNITZHT7 74V TIHUOET. VI Ak
T F & HIRICHMET D Z LT, §EFH, L.CI—RMEEFELTWEIIA(INED.HT 7
- )V dependency & KIE2) T, §RTOZ I AETEI2AV X T 74DV A% 28
ANGT2IENTEET. KEFEVANDBHNIEA VA TIEY AT 7 AID RT3V
Psk7w TF—=hINTOENEINF Y I TE, BIRWIZBEZIDZ T IV LN TE
7.

Y ZT7 7 AV, Bz

# include "otherHeader.H";

D&EH7Z # include B X &M 52T —RIZEENTWVWETH, ZOL>Z 31— RiFarv/ 4
FTIRED T 7AINEFRELDODIBIED T 7 1 IV Diirr A% —Kirplr X E4. 1—R
DOHD, HEPBMNLL FZEREIEANY X7 7 A4 IIZIND T, A4 Y a— ROBEEEFRTA >V
N—R$T2ZT, I—RAGEMEZ2EOZIENTETET. HlZ21EZL <D OpenFOAM 7 7V
F—=a v Tk, fERT 4 IV RRGEAIABRT £ — IV ROANT—ZDI— RiZd— RDHD
\Z createFields.H L %D b7 7 A IWIZEENET. ZOAETIEK, ANV &7 7 IVIHE
TV I ADEZS L U THEDLND T TIEHY VA, UTDOLSRZDMOMEEL ¥ & I2KfF
VDARNT 74N EMEEHETDEIA AT 2FETTEDH wmake DT

o V—AT7T7ANE, TNOMRIFELTWD T 71 IVOMKIERERY) A b D BEHBERK & & H

o WIF - TIVRTA—LAVNAINVEYRT 4 LI M) REERBE L THNY RILVI N
RNVF TV RTA—=LTOAVINAL L) VT

o WIF - IUF=UaVINMINECRCH++ R JavaEDY) Vir—

e CRCH+, JwvaDEIRIYNFEETOIAVYNRNLINE) VD

o TNV ITXEEAL, WHE, VoIV F AT TOAVIRALINE) VY

e lex, yacc, IDL, MOC &\ o7z, VY —ZAd— RDERK T T T LDV HE—h
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V—AT7 74 A NDIERRY VR 7 A
FOI—RYANDY—=AT7 71I)V1) A MDHBERK
LEDEHDNNIHN T T TV OERENY RY VT
LWL TOX Y ANDHREME

make ; sh, ksh £/z(X csh; lex, cc Z2EHEDVNRBEY Y VUV TOIEEIINTLI2ENZF
itk

Apollo, SUN, SGI, HP (HPUX), Compaq (DEC), IBM (AIX), Cray, Ardent, Stardent,
PC Linux, PPC Linux, NEC, SX4, Fujitsu VP1000 T®DE{ERERE

322 wmakell&BaAV/X1IL

OpenFOAM D7 7V r—2aVig& 7 F) r—ra v 0y —Ad—RBZDT7 ) r— 3
VEDT ALY N)IZEPND &N R EYD TREKSNET. R EMY —AT7 71V
TV =Y a v IR .CE DO ET. HlZIE, newApp WO T TN r—vavoy —
A 2— R 3.21ZRFTED I newApp DT+ L7 NVIZHFIEL, & EAL7 71 Vi newApp.C
ERYFET.

[jjnwﬂw

newApp.C
otherHeader.H

E Make

k files
options

32 TV r—arvora L7 N

T4 L7 NVl options & filess D_DD T 7 A IV EEHA Make LDV TT 4 L7 KN E
EoTHEY, TRIIOWTIRRHITRRET.

3.22.1 ANy HDFHMIAM
IV A 50, DLFRDJET wmake T— I ATV avyRNEEINEAY X T TA N EBREL

9.

Ll

$WM_PROJECT_DIR/src/OpenFOAM/Ininclude 7+ L 27 NV

newApp/Ininclude D & > %10 —7)Vv 574 L7 K

newApp D& 52O —H)NF4 L7 Y

/usr/X11/include X° $(MPICH_ARCH_PATH)/include D & 512, 7Z v N7 4 —AITH
174 % $WM_PROJECT_DIR/wmake/rules/SWM_ARCH/7« V2 N DHD 7 7 1 )
IZREINTND /A

-1 A 7Y a vk D Make/options 7 7 A VDO THHIEIZIER I N T WS MDT 1 L 2
N,
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Make/options 7 7 A IHEX & STV ANV X T 7 ANV EBLET D-ODTNT A LI KV
NAEEHET.
EXE_INC = \
-I<directoryPathl> \
-I<directoryPath2> \

\
-I<directoryPathN>

T4 L2 M) AIFFEIZ-T 2 D1F, B4TTIXEXE_INC 2#i1) 2 2 DIZHESCI\ &2 6V, BiKEdA
BINE DT RN LIZFERLTLZI W,

3222 FATZU~ADY VY
2231 X, LARD wmake D-L A 7Y a v TREINZT A LI NIV ADATI =
NIATIVT 7MY VI UET.

1. $FOAM_LIBBIN T+ L 7 KV

2. $WM_DIR/rules/SWM_ARCH/7 1 L7 £ V) OHIZEE S W/ HFEIZIRTET 575K, Hil
2, Jusr/X11/% $(MPICH_ARCH_PATH)/lib

3. Make/options 7 7 1 WV TIREI N/MDT 4 L 27 N

DY IINDEBEDSA TV 77 AIMVIF-1 4T avTiREL, BEstlib, 291759V 77
A INDILEF.s0 #AIBRITNIEERYD FXA. HIXIET1 75 Y libnew.sold 7 T 7' -1new 12 &

FNnEd.
T7 AN KT, wmake lFATFDS A4 75V %20 —RTBEDIZB->TVET

. $FOAM_LIBBIN 7+« L 27 NV 5D libOpenFOAM.so 51 75 V)

2. $WM_DIR/rules/SWM_ARCH/T « L2 N DHD T 7 A IIZGRE S M- BFEITARE S
25475, BIAIE, Jusr/X11/lib =5 % libm.so X, $(LAM ARCH PATH)/lib |z
T3 liblam.so

3. Make/options 7 7 {1 VTHREIN/MDZ A 71

Make/options 7 7 A WFIHEX 2 > TV ANV X T 7 AN B 2ODLT 1 L7 M)A %
aHhETd.

EXE LIBS = \
-L<libraryPathi> \
-L<libraryPath2> \

;iélibraryPathN> \

-1<libraryl> \
-1<library2> \
\
-1<libraryN>

FEOBUIZAEY T2, T4 L2 NIRRFFEIC-L T T 7 %60, 5475V ZIFHEIT-1 75
JTEDITET.
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3223 AVRAITREY =T 714

AV XAV NANTRECY—ATT7AID) ARNBBETY. VANIAASVD.C
T7ANETTEBLIFEDT TV r—avDEOIlERINE NI I AT74 75 OFIzE
FNBNMEDY — AT 7 AIVEEEFNRTNERY FHA. HIZIE FrLI T ARER LY,
REDT TV r—a YD I A UVEEEEZ DK DR IENTEET. CY—RT 7
AND TNV A M Make/files 7 7 A WVZELBENRH Y £9. 48R, 77V r—ravid£<
2BDT, 7D A ML BIZIEAHRDOT 7V r— a2 VHIZE T D newApp.CD & D 78) AA
V.CT7AIVDERTZT &2 ANVET . Make/files 7 7 A VIFEXE =kl &> THEIN/Za Y
IANEARFIT T 7 ANDERTE TN ALEAET. — IR RE D Tl newApp D& 5 (2
TIVr—2avEDOIEZEMNHEINTVET. OpenFOAM DV ) —ZUZIF/NAD 720
WAERIZR D DBIRED H Y 3. FEHERR ) Y —ZATIET 7V 7 — a VIE$FOAM_APPBIN
R EINE T, 2—VICXVBERINALZT TV 75— 3 VIZ$SFOAM_USER_APPBIN \Z %
FINET.

ELT V= avaERELAZS, AD OpenFOAM 7 7V —> 3 >vDzdnY — A
I— R2ELISWM_PROJECT_USER_DIRT A L7 "VIZT7 TV r—YavH 754 L7 K
VA2EDZLEBEDODLUET. AXYX—RT TV r— a3y LFAKIZE OpenFOAM 7 7'V
r—=avdV—Ad—REE T4 LI M) RIBREL TBWTL ZXW, a—Y—7 7)) r—
VavE ARV Z—R) ) —=ADEDDEN L Make/files 7 7 1 \VH$FOAM_USER_APPBIN
TAVIZ RN NICEZIRAEFNTOVIEFTHAREY 7V ERELTNWDZLEITTT. fle LT
D Make/files % DL FIZFd#k U £ 9.

newApp.C
EXE = $(FOAM_USER_APPBIN) /newApp

3.2.2.4 wmake DEIT
wmake DAZ YD T MIUTFDOEIIZANTD I TCEFTINET.

wmake <optionalArguments> <optionalDirectory>

<optionalDirectory> (ZAV/SA N L LS LTV T IV r—YavdDr+4 L7 NIRRT
9. JB%, <optionalDirectory> MWEMSHIRELNLG A IZIE wmake (&I /8 )bthd 7 7)) 75—
YavoT4 VI MY ANLEGFINET.

TN —2a v 7 7 A INEERLZOEEIZIE <optionalArguments> 34 EH D FHA.
UM U <optionalArguments> |3 3.1 IR T £ DIZTA 7T VEDERDOBIZIZIBEIND
NN )

Argument 3> /5o )L DFEHH

1ib FIZ) Yo X3nzo4 750D OFERK

libso BIZ) Vo XN T4 750 OFERK

libo HZ) Y 2 XINEATI I N T 74N TA4 750 OFERK
jar JAVA 7 —14 T DIER

exe B0yl NpoMsI LAY ) r— 3 v OfFER

#3.1 wmake DAV ISAI VATV a v
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3.2.2.5 wmake DBIELTH
2% & LT, wmake THONDERBEEDRER K 3.2I1TR0UFET.

FRISA

$WM_PROJECT_INST_DIR A YVAR=ITo2 L7 MUANDTININA, H: $HOME/OpenFOAM
$WM_PROJECT IVNAININZTOY T SO : OpenFOAM
$WM_PROJECT_VERSION aVANVINETaY 7 hDONN=Ta v 211
$WM_PROJECT_DIR OpenFOAM DA F V) ETT7 7 A NVESZBAD T IV ISA,

#l - $HOME/OpenFOAM,/OpenFOAM-2.1.1
$WM_PROJECT_USER_DIR Z—H DN FVEHFT 7 A NVEIHZBADTIVINA,
#1 : $HOME/OpenFOAM/$USER-2.1.1

Z DD IS A & BFE

$WM_ARCH NYYY - 7—*F727F ¥ :Linux, Sun0S
$WM_ARCH_OPTION R2HLEVIE6ALEY DT —FTIF ¥

$WM_COMPILER fHHT S a2 /81 T 1 Geed3 - gee 4.3.3, ICC - Intel
$WM_COMPILER_DIR AL TA VA R—ATAL S R

$WM_COMPILER_BIN IV 54 VA RN—IIST F Y : SWM_COMPILER_BIN,/bin
$WM_COMPILER_LIB AV TA VAR =NTALTTY SWM_COMPILER_BIN/lib
$WM_COMPILE_OPTION 2V INA)VF T 3V : Debug - debugging, Opt optimisation.
$WM_DIR wmake T+ L7 M) DT IVISA

$WM_MPLIB WiH@EE>+ 7>V : LAM, MPI, MPICH, PVM
$WM_OPTIONS = SWM_ARCH$WM_COMPILER...

...$WM_COMPILE_OPTIONSWM_MPLIB,
il : 1inuxGcc30ptMPICH
$WM_PRECISION_OPTION I /S )LI N1 F V) OFEE, SPRLHMEE, £ LU <IE, DPA
S5 R

# 3.2 wmake DBRBELBOFZE

3.23 {&k#EFY X MDHEIFR : wclean & rmdepall

FITIZBR LU T, HIEIZH TS newApp.dep D & 512, wmake (FHLGRT-& U T .dep & € o 724K
HHIGO U 2 N7 7 A L% HEEEL, Make/SWM_OPTIONS 514 L' 2 KU DHIZT7 7 4 LD
ARZEBMLUET., I—REZZHL Tmake UEZBRBREINS T 7 AN ERELZWGEIZIE,
wclean # AU TAZ ) TN EFEFLUET.

wclean <optionalArguments> <optionalDirectory>

X 51T, <optionalDirectory> AV /SAIVINDET TV r—avdDF+4 L7 NYADN
ATY. WH, NSAPERTEL5E 0 welean 37 7V r—YarnT+ L7 MY #EFENT
FEHINET.

HAZ7 7 AV e Make T4 L7 VDT 7 A IVEHIRLZWEEIZIE, <optionalArguments>
B EHY FHA. ULAL, £ U 1ib A <optionalArguments> IZIHEINT W /250 —7)
@ Ininclude 7« L' 7 NV L FFEICHIBRI N E T

EBIMDOAZ Y TN, rmdepall IZFEFRIZ, HRIICT L2 MUY Y — FTOMKGFERKRICH D
TARTD.dep 77 1IVERELET. ZHIE OpenFOAM DT A 7Z ) BNHEFHFIN L FITiE
B8 FETY.
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3.2.4 AL IILDPAI : pisoFoam 7 T ) r—> 3 v

7 7 r— 3 pisoFoam DY — A 11— RIZ$FOAM_APP /solvers/incompressible/pisoFoam
T4V MNIRNIZHY, wELLY — AT 74 IV pisoFoam.C £ \D &HiTT. pisoFoam.CY —

Ad—RiE
1 [ ke *\
9 ======== [
3 \\ / F ield | OpenFOAM: The Open Source CFD Toolbox
4 A\ / 0 peration |
5 \\ / A nd | Copyright (C) 2011 OpenFOAM Foundation
6 \\/ M anipulation |
7
License

15

35

This file is part of OpenFOAM.

OpenFOAM is free software: you can redistribute it and/or modify it
under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

OpenFOAM is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
for more details.

You should have received a copy of the GNU General Public License
along with OpenFOAM. If not, see <http://www.gnu.org/licenses/>.

Application

pisoFoam

Description

Transient solver for incompressible flow.

Turbulence modelling is generic, i.e. laminar, RAS or LES may be selected.

#include "fvCFD.H"
#include "singlePhaseTransportModel.H"
#include "turbulenceModel.H"

//

int main(int argc, char *argv[])

#include "setRootCase.H"
#include "createTime.H"
#include "createMesh.H"
#include "createFields.H"
#include "initContinuityErrs.H"

J/ % k% % %k % % % % % Kk X % % % * % % % % %k % X Xk Kk X X % % *k * %k * *x *x x [/
Info<< "\nStarting time loop\n" << endl;

while (runTime.loop())

{

Info<< "Time = " << runTime.timeName() << nl << endl;

#include "readPISOControls.H"
#include "CourantNo.H"

// Pressure-velocity PISO corrector

// Momentum predictor

OpenVFOAM-2.1.1
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63

64 fvVectorMatrix UEqn

65 (

66 fvm: :ddt (U)

67 + fvm::div(phi, U)

68 + turbulence->divDevReff (U)

69 );

70

71 UEqn.relax();

72

73 if (momentumPredictor)

74

75 solve(UEqn == -fvc::grad(p));

76 }

77

78 // --- PISO loop

79

80 for (int corr=0; corr<nCorr; corr++)

81

82 volScalarField rAU(1.0/UEgqn.AQ));

83

84 U = rAU*UEqn.HQ);

85 phi = (fvc::interpolate(U) & mesh.Sf())
86 + fvc::ddtPhiCorr (rAU, U, phi);

87

88 adjustPhi(phi, U, p);

89

90 // Non-orthogonal pressure corrector loop
91 for (int nonOrth=0; nonOrth<=nNonOrthCorr; nonOrth++)
92

93 // Pressure corrector

94

95 fvScalarMatrix pEqn

96

97 fvm::laplacian(rAU, p) == fvc::div(phi)
98 );

99

100 PEqn.setReference (pRefCell, pRefValue);
101

102 if

103 (

104 corr == nCorr-1

105 && nonOrth == nNonOrthCorr

106 )

107 {

108 pEqn.solve(mesh.solver("pFinal"));
109 }

110 else

111 {

112 pEqn.solve();

113 }

114

115 if (nonOrth == nNonOrthCorr)

116

117 phi -= pEqn.flux();

118

119 }

120

121 #include "continuityErrs.H"

122

123 U -= rAUxfvc::grad(p);

124 U.correctBoundaryConditions() ;

125 }

126 }

127

128 turbulence->correct();

129

130 runTime.write();

131

132 Info<< "ExecutionTime = " << runTime.elapsedCpuTime() << " s"
133 << " ClockTime = " << runTime.elapsedClockTime() << " s"
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134 << nl << endl;
135 }

136

137 Info<< "End\n" << endl;
138

139 return O;

140 }

141
142
143 // K 5K 3K 3K 3K 3K 3k 5k 5k 3k 5k 5k 5k 5k %k >k 5k 3k 3K 3k 3k 3k 3k 3k 5k 5k 5k %k %k K 5K 3K 3K 3k 3k 3k %k %k 5k 5k %k %K K K 3K 5K 5K 5k 3k %k %k 5k >k >k %k K K 3K 3K 5K 5k >k %k %k %k >k >k k *k Kk *k Kk //

I—RIEFT7 TV 5=y avaFHHEL TR THEY, ZOFRTIFFOIAYNE// T, &
BATIZDOZD IAY MNE /*...x/ THBINET. THITHSE, TI—RIFaV /31 JITHE
D7 7 AIVDEEAARAE —RHE L XY, pisoFoam.CIZ fvCFD.H % #i A £ 2% 72O D] 21X
#include "fvCFD.H" D& D Sff% 7% # include B X EAATNET.

pisoFoam (& incompressibleRASModels *° incompressibleLESModels X incompressible Transport-
Models 71 75V 2424t L, TNWZX EXE_INC = -I... A/ ¥ave o4 73)) Vo9
% EXE_LIBS = -1... A/ aVICkVIBEINIAY AT 7 AIDBRBEL LY £F. Make/
options (FZT D ZLATFD K SITHY £9.

EXE_INC = \
-I$(LIB_SRC)/turbulenceModels/incompressible/turbulenceModel \
-I$(LIB_SRC)/transportModels \
-I$(LIB_SRC) /transportModels/incompressible/singlePhaseTransportModel \
-I$(LIB_SRC)/finiteVolume/IlnInclude

EXE_LIBS = \
-lincompressibleTurbulenceModel \
-lincompressibleRASModels \
-lincompressibleLESModels \
-lincompressibleTransportModels \
-1finiteVolume \

-1lmeshTools

© 00 OO s W N =

=R e
W N = O

pisoFoam & pisoFoam.CY —AUMNEE T, FETT7 74 IMIET R TOEERNLR T T) r— 3
v L ARRIZSFOAM_APPBIN IZE ZAENET. Make/files 2T NP ZATRD & SIZ2Y £

1 pisoFoam.C
2

3 EXE = $(FOAM_APPBIN)/pisoFoam

$FOAM_SOLVERS /incompressible/pisoFoam 7 4 L 7 V) T wmake & & 7§ 1L pisoFoam
EIAVNAINTEET.
D= RIFIVNNAINVINUATDEDIBAY =V EPERINET.

Making dependency list for source file pisoFoam.C

SOURCE DIR=.

SOURCE=pisoFoam.C ;

g++ -DFOAM EXCEPTION -Dlinux -DlinuxOptMPICH

-DscalarMachine -DoptSolvers -DPARALLEL -DUSEMPI -Wall -02 -DNoRepository
-ftemplate-depth-17 -I.../OpenFOAM/OpenFOAM-2.1.0/src/0OpenFO0AM/1nInclude
-IlnInclude

-I.

-lmpich -L/usr/X11/1lib -1m

-0 .../OpenF0AM/OpenF0AM-2.1.0/applications/bin/1inux0ptMPICH/pisoFoam

BIVIMANTEIEEHEETTN, EFT77ANVBEHTI VNI TLDHERRNEND
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XU TFDEIBAYE—UNE->TEET.

make: Nothing to be done for ‘allFiles’.

make: ‘Make/linuxOptMPICH/dependencies’ is up to date.

make: ¢.../OpenFOAM/OpenFOAM-2.1.0/applications/bin/1inuxOptMPICH/pisoFoam’
is up to date.

wclean

2O THREYD A NZHIBRL, wmake ZiET2 2 TcY¥uns 7 SV r—vavyza v 8o
NTEFET.

325 TNy ITAyvE—ItHmElbRM1 Yy F

OpenFOAM I, FETHRHIAY Y —VEH AT IV AT LAZRELTEY, ZhbDAYv 2 —
Y ND% <&, OpenFOAM D7 — ZADETRHIZEE T SHED T /Ny JIErb 9. TDA
A FIFXSWM_PROJECT_DIR /etc/controlDict 7 7 1 VDHFIZH Y, FREZZLL I2WIGEHIZ
\&, SHOME 7« L' 27 N VT (Bl 2 1E$HOME/.OpenFOAM,/2.1.1/controlDict 7 7 1 VD & 5 12)
D=2 LET. ATV FIAHERY A MIIER 2% <, foamDebugSwitches 7 7V 77—
VavEFEFTIILICLVMETEET. x%;%@itmz@ 7 I AE I3 RgREED L
VIE—HUTEY, REE1ICTEHILIZEY, controlDict 7 7 A VOHIZH D ZTNHEIZ

‘) ZHETXFT. Hl2IX, OpenFOAM Tl¥, dimensionSet 7\’f VT LICRET DI &I

,¢AT®Jﬁ BI2TAAYYaveEFoy VTN HY £9. £33IIRTDH
@@&U%% IAVE—=YEIaY bD—»f%éxf/%fﬁ

mz<, vw< O7b>0)7rf\l/~y3 VERGEALE Y MA—ITE ALY FRHY T, Ih
DALY FIZDWTEXIIITRUEY. KHIEEREDIX fileModificationSkew TH 1,
OpenFOAM TlX, BHEZF =V I §572DILT—RT7 74 INVOEIAARMZ A%y LTV
¥9. BRIV UTI/OVIDBREIIABEENEUIREBTNFS 25735 L, KEKIFLT
T4 =NV RTF—XDEBENKRINET. 2D LIE, OpenFOAM MHFHHFIEBEINIZE L
TI77ANVEHETIHEAL, ZOT—XEHALALLD LT 2HHITIEMELZS SR
G ELIZRY ET. F—7T— R fileModificationSkew M A DRI TH Y, OpenFOAM
1E, 77 ANV L BIEINLNES PHND L XITIE, 77 NVOEIAARMNLEL
CIREXR

326 WEDODT7 TV 5= av~A0HLWI—HYERSATSVD) VD

BA NVDEDBRMUL, LT TIY Bl new) 2fEKT 2L E, HiLWESB X
7 TN r—2avdlyVaEBATIAT77) OFIZANIAARZNGEIZELD ZEBnE X
LNET. FIZEE, 2=V —2HHOBEREZMEZERL, new DHTIVISAILL, VILAD
TV —=avX, fiBlUBRLEHAOI—T VT, AvIay—)VE L OHiH TRl
XEDZBEDRDHLZIENHY FT. @BHEOBRE FT, 2—VEITRTOT7 IV r—ravz,
)7 X%57202 new THIVSAIVTLZHENHY F7.

ZDOMRHYIZ OpenFOAM Tl, —25 ULKIFEROIEAX TV I NI4T 5 ) % LT
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A VRNTINY ALY F - BT 51273+ ) DebugSwitches

level OpenFOAM DTNy T AW —VDEEDL ) --0,1,2D3 L
~)V
lduMatrix EITFHOVIVNADIEA Y- -0,1,2D 3 L)

BRE{LAAL Y F - T T+ 27> 3F Y OptimisationSwitches

fileModificationSkew NFS D ETNFS D7 v 75— hDIRKENE OpenFOAM Ei7D 7~
DY 7 L) RSFEETNENHE ().

fileModificationChecking Y I a2l —YaVHIZT 7 ANNEEINLZNEINEF TV ITD
FHiETHY, timeStamp ZFwdy, /213 inotify GAEIL ZW), HDWV
I AL ) — RIFET 2 T — X DA% GidAL timeStampMaster,
inotifyMaster BH Y F7.

commsType i FIEHE D5 /1%, nonBlocking, scheduled, blocking.

floatTransfer 18928, BEDOHNIEEZE float DREIZHOET. T 741
20 TY.

nProcsSimpleSum A FILELD 72 D (Z RFEIEOM % Bt b U £ 9. BRI (57

TAIVRT16) D X<BEHEL, Yoy VoREHREL T

£33 TURALAYVE—I ALY F

WZEINIZ) VI X8 AN AL ERALTHET. DO, 727Z8IZ controlDict \Z 7
TavDF—T7—RTHd libs ZBIML, 71T I7VDERKT 741 V& %[ AR
FHOTY MY EUTY AMIADTETUEENZTTT. 728 ZiE newl & new2 &1 D
T4 77 2 RAFRIZ) VI UIWAR S, controlDict IZUA R 2 EIIMA 7.

libs

(

"libnewl.so"
"libnew2.so0"

)

33 75— 3 DET

WET. F—RAIZETET—Z 7 7 AIF 41 HITRRTWD L 512, 77— ADRIZHTHTZ D
FoNzT4 L2 M) OHRIZKBIIINTEY, TITEIVSZAZEDT2 L7 M) &Kl —i
% <caseDir>2 L TWET.

EO7TVr—aviiBnwCy, ARV RIS VDODANTA—LZaAv VY RI4 Vv TT S
D=3 VlZ-help A TV a VDI TCANTIZEZTTROILNET. HlzIE

blockMesh -help
EANTBEUTEEUT —AMNE->TEET.
Usage: blockMesh [-region region name] [-case dir] [-blockTopology]
[-help] [-doc] [-srcDoc]

AN L ] NOBIEIEA T aF Vo5 7Ts. 7TV 5=y avydnr—A54 L2 N)NT
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ETxINd &, TOTr—A=EFHLFET. HDWIE, -case <caseDir>7 7 a v TIX, EHEE
T7ANV VI VATATEINSTET ) r—yaveaRITTELEIIr—A%4BETS
ZEETEET.

FARTO UNIX/Linux DFEFTHIELFEKIZ, 77V r—Yavig, Nv o759y ko770
TATEIFLTEY, 2—NTzIVZEMIY Y K25 2568 |IHY X A. blockMesh
DY TNaENN\w I T537 ROTAL ATEITL, F—ADEH 2077 71 I)VIZH L=
WIGEIZIE, MTFOESIZANLET.

blockMesh > log &

34 77U —2avDiiGET

ZOHITIFERD 70y Y & 2 WFIHTD OpenFOAM DEFTHIEIIDOWTHIAL £
9. OpenFOAM (Z X 2 WFED FIEIE R A A VD pE e UTHIGENTHY, YA AN L
B U727 — )V RZMFICHVWS 7oy e bE T —AIZpEI L 9. WHHEIZIE,
AWy al 74—V ROZE L, WHTOT TV Ir—3a vOEGHEDY £, SEILALZTr—
ADFLIINZ DWW TIELPABEOHI TR U 9. WHMHIZIE, FEHED MPI (message passing
interface) DFELEETH B openMPI LNV /NN T YW I RAL VEMFHLTVET.

341 XwoaDnfREPH I« —ILK - F—4

Aw ¥ at 74 —)RiE, decomposePar 1—F 1 U5+« ZHWTHEL . ZOHRARKZR
HIX, SNROITHTRAA V2 nELUDD, o2 LI LS TLHEDTY.
VAARNYET 4 —IVRDF—ARIL, decomposeParDict & 4 FiDDIFSbNZT 27> aF VD
HTIREINAZNTA=RIZEIVREINETE, ZOT4 72 aFVIEHRETEIT—AD
system 74 L2 MU OHIZEPN TS HERHY £9. & LA—YRBELTLHEITIF,
interFoam/damBreak 21— kY 7 )V & decomposeParDict 7+ 7> a2+ )& A¥—456Z &
MTEET. TUT, 742¥aF VROV M) EROISITESHZ T

17 [k e *= Gt =k *\
15 | ========= ! |
19 | \\ / F ield | OpenFOAM: The Open Source CFD Toolbox

20 | \\ / 0 peration | Version: 2.1.0

21| \\ / A nd | Web: www . OpenFOAM. com

22 | \\/ M anipulation | |
23 \k—mmmmm o —————————_——— */
24 FoamFile

25 o

26 version 2.0;

27 format ascii;

28 class dictionary;

29 location "system";

30 object decomposeParDict;

31}

32 // % k %k % % k% %k % % % >k % % % >k % % % k % % % % % % % % % % * % % % * *x x x //
33

34 numberOfSubdomains 4;

35

36 method simple;

37
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38 simpleCoeffs
39

40 n (221);
41 delta 0.001;
42}

43

44 hierarchicalCoeffs

a5 {

16 n (111);
a7 delta 0.001;

48 order XyZ;

49
50
51 manualCoeffs
52

53 dataFile s
54 F

55

56 distributed no;

57

58 roots )

59
60
61 // >k >k 3K 3K 3K 3k 3k 5k 5k 3k 3k 5k >k 5k %k >k 5k 3k 3k 3k 3k 3k 5k 3k 5k >k 5k %k %k >k 5k 5k 3k 5k 3k 3k %k %k %k >k %k %k K 5K 3K 5K 5k 5k 3k %k %k 5k >k >k %k Xk %K 3K >k 5k 5k >k %k %k %k >k >k k *k Kk kK k //

a—HiE, PAFIZTIERAR S method F—T— NIZLVIBET I W ODDEIFHEN HZENL 9.

simple fHEARIYAANVDHE : RAA ik, y AENZ, HIZIE 2 BRI ZDIZ, y H—
DL WND KDL, E—ANRHEINET.

hierarchical PEREIKZART A A N DFEIFE  HARIZIE simple LA U TTAY, 2—H7,
BNy AlE, Rz AAE, LD &5, SEHAONSETDIEEZFET S mn
BARS>TWVWET.

scotch Scotch ENIA—FNEDIAANIVDANZBRELET, Oty SORADK
iz mMEdT 2 LA ET. 2—HE, EEIEED processorieights ¥ —7 — RIZ
F) 7Oy HEOEAMITETI ZENTED20D, NRTA—XVADRBLEZIT YV
W LZ2AMHES ZeNTEET. £7/2, £5—D strategy LI EEDOF—T—R
TV MNIDRDHY, EHELXFES] % Scotch (TG Z &2k ) DEIDOHIE % HIFHT X £ 7.
IORLMIwEMRDIZIE, V—AT—RT 7 A IVSFOAM_SRC/decompositionMethods/
decompositionMethods/scotchDecomp/scotchDecomp.C % Fit Ay C < 72X\,

manual V=27V TORE  HFIO Ty PITHUT, &2 DRIVOEY) YT EZEEE
L9,

INS5DHK method IZDWTIE, T4 7Y 3 FVDY ARMIRT LI, <method>coeffs &4
HIDAFT 5372 decompositionDict DY 75 4 7> a5 1) O THREI NGOy NBHY
¥ 9. decompositionDict 74 27 3+ ) DHIZHDATDF—T—RDT7 )ty ~DFiH%,
FK34ITRUET.

decomposePar —F 4 V F A IZAFD LS ICANTE Z L CIEFICETINET.

decomposePar

BRAEINZ, T—AT 4 L7 MYVRIZET O Y HIZ—DFTD—HDOY T T« LI MY WBERE
N5ZTLED. TOT4 L7 M7y F o N\e2EKT N=0,1,... 2T processorN
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WIEANT

numberOfSubdomains ¥ 7 R A1 VDR N

method DEITTIER simple/
hierarchical/
scotch/ metis/
manual/

simpleCoeffs T kY

n x, Yy, 2DV T RAALVE (ng, Ny, n2)

delta TIVDAF 2 — KK —fzix, 1073

hierarchicalCoeffs T hV

n z, ¥y, 2DV T RALVE (s My, M)

delta BN DAF 2 — R —frIziE, 1073

order 2 EIDNER xyz/xzy/yzx...

scotchCoeffs TV kY
processorWeights Ty FADORIVDOEPYOEAMBUDO—E. Fil:  (<wtl>...<wtN>)

€ ) <wti>lE 7Ot v 1 OEARE. EAITHEA

Ih, CABHHEOMES IS Z & A ATHE.

strategy SE|OWRE (BIEA). T 7 4V M "

manualCoeffs T KV

dataFile TRy PO NVDEEDT—2%ELT7 7  "<fileName>"
Yz

DT —2DAT) (BIEW) —3.4.3 HBI

distributed T—RIENKODRDT A AT DIZHHUETN?  yes/no

roots T—=AT A VI MUANDI—RISA, Bl <rtl>  (<rti>..<rtN>)

i/ =R 1ADI— KRR

% 3.4  decompositionDict 71 7 2>V DF—17— KR

LEDTEN, TUTHEINZT A =V ROBPAZELEZA LT A LI NI PDRI N AY
¥ aDFHiMH%E G constant/polyMesh 74 L' 7 N) %€ > TV T,

342 DEI—IADELT

SM#EX 72 OpenFOAM D7 — A MPI D openMPI % fifi o TAfi ¥ FETINE 7.

MR XNE LAM NV F AV E2—BDHEA NI Y VYOLEIDNRDHD 7 7 A INVEMERT 2 HHE
NHYET. 774V HENAZ2 5252 0NTEET. UTFOHRTIE, 732 %
G AT — IR R4 ETE UTC <machines>2 UC\WWET.

Z D <machines>7 74 IVIE, 172221 E8DOIY VYOV ARN2E->TWET. ZNH5D%
A, LAM DA&X— NI T VD fetc/hosts 7 7 A WVDHDHEA M/ E, 5ERIC—HIED
REMRHY) 9. U ABMIE, openMPI 2574257V VDAHTRE 2T ENRHY) £7.
ZZI, XYVDO ) —RIF—OMED IO EESTEY, ) — ROLFRE cpu=n D
WHRIEL 928, 2D nid/ — KR ETopenMPI BWETIND Oy Y DETT.

#Hle UT, aaa, 2D 70Xy H%2EDbbb, ccc LWVD YV VRN LYY Y aaa KA
F& UTopenMPI 2FETIE2E5DEUET. <machines>IFIRD EHIZ U ET.
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aaa
bbb cpu=2

cccC

openMPI IZZ D & ELUTFDFEFFIZ L > CREIINZ T .
H2T7 TV —3 3% mpirun 2o TAFIFEITUET.

mpirun --hostfile <machines> -np <nProcs>
<foamExec> <otherArgs> -parallel > log &

ZZIZH I F<nProcs> i T O W B —D, <foamExec>!d icoFoam D & 5 REFFH[RER T 7
ANHZTHY, TINTY NMlog L4RIDMITOENZT 7AIWICERINTHET. HlRIE,
$FOAM_RUN /tutorials/incompressible/icoFoam 7« L' 27 N ) DHD cavity F 21—~ ) TIVIZE
W icoFoam #PUD®D /) — R ETELE LA, UTFTOIYY R2FEFTITLIHERHY
E3C)

mpirun --hostfile machines -np 4 icoFoam -parallel > log &

343 BHEDT 41 RAI~ANDT—H DHER

BITHIF LD, B—=HNDT A AT DADINT A=V A%B EIEDDIL, T—4
T7AINVENETD2BENELCDEGENEZONET. 2O BT — AT, 2—FIXER
YV VEIOT—AT 4 LI MVIZHT BN AERDTRITNIERY A TOHAEITIE,
distributed & roots D¥F—7 — R%& (> T, /SA% decomposeParDict 7+ 7> a7+ 1 D
IZIBET D HEN DY) £9. distributed DTV MU DBLARD & S IZHAAEFNRITNIERY
FHA.

distributed yes;

F77, roots DTV MVIX, 4D/ —RTH?3, <rootd> <rootl>, ..., DI—KINAD
DARNERSTWET,

roots
<nRoots>
(

"<root0>"

"<rooti1>"

)

<nRoots>IF )V — M DETT.
% processorN 71 L 27 b V&, decomposeParDict 7+ 7> 3>V ORI TIREIN/ZEL— b
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NZZHZT—AT 1 L7 M) OHIZENRIT LR Y £/ A. system 7+ L2 bV X constant
TALVIZMNVFDTZ7AINIDNTEE L, ELXDTF—AT 4 L7 N)DOHIZHDBENDY)
9. constant T4 L7 NV DHOD T 7 AIVIHIIBEL R £FD, polyMesh 7+ L 27 k) I%
BEDBENZ LIZER LTIV,

344 WHIETINLT—ADERULIE

WFEAT I N2 — ADBIEEFIZIE, 22—V AZD2D0ATYavaib) £9.
FEBRAAVET =V REFHETDZZOIZAY Y2 T =V ROFHEELZITS. 22
TlE /) =V UTHRUEZITD ZEMWTEET. fEIINZ R AL Y 2N EI TR
Z17D.
3441 AvyvaslTF—4OBEER

= AL X N2 812, BUIIZ L > THBEEZITS 2N TEET. r—2Al%, W
T4V NV D—2DY hDOFIZH D% processorN T4 L7 NG, KZlT« L2 M)
Dty NEEHHEETLZ 2 LI D HEEBEINE T, reconstructPar 1—F 1 VU 7 1 1%, IRD &
20, ARVRIAUPOFEGTTDIILICI VKL B £

reconstructPar

T—AMNERDET A4 AZIIHHRIND L II2E, B, BEEICBII 20—V Dr—A5 1
L2 MVIZaAE—3XNEZBEIHYD £T.

3.4.42 DRT—ZDHBAIE

6.1 filZR9 & 51 paraFoam ARA N 70w v $ %2> THEI I N/ ET — ADBUE % 17 X
F9. Val—YarvekRdr—AcHERETL I ETRILMTEETL, $AETORD
DD 7oy d 54 L2 M) 2 ZNEKRTOL DD —AL UTHKD Z & T % 120 i
INZRAL VDR ITAY N2BUHTEILETEET.

35 BEDYVILN

OpenFOAM DF 4 A MY ¥ a—avDYVILNZSFOAM_SOLVERS T+ L' 27 R ) OHIZH
D, XY RIAUDN5 app EANTHEERSEEETEET. 2071027 MIIFIHIT, FE
JEMEFRARD & S BEfA117, Wi E K CEERISHENED AT TVIZEY, W 2hDT 1
L2 MVICHZEINTOET. £V, FEERE - B O icoFoam Y IV N W5 7z &
IR MDRTVELEIADITSENTVET. ZD OpenFOAM THREEXINTWD VILSD ) A
NEF35ITRLET.

HEW A CFD 2— R

laplacianFoam EARDBPLID & 5 REHMR S 77 AH A%<

potentialFoam VYUTINVERT VY IVREOI—R, BRIFET - A h—
7 A d— R % fift < BROMRAE X N2 PR D A4 52 & i FH T
x5

scalarTransportFoam N T AHK T DL TR ZE <
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U-91

FEIEMFNE A

adjointShapeOptimizationFoam

boundaryFoam
channelFoam

icoFoam
MRFSimpleFoam
nonNewtonianlcoFoam
pimpleDyMFoam

pimpleFoam

pisoFoam
porousSimpleFoam

shallowWaterFoam
simpleFoam

SRFSimpleFoam

windSimpleFoam

JEREPERR A

[EHiiEk % AU 2RI, BEARZFioTHEINA [T
Owr—y) 2T TERERE BT S, JE
JEMENE - TR DIE= 2 — N VIR ER Y VA

1 R DIEFEMEME - FLRADOEHIRE Y IV ST, W, R
WCIERAO TR ERMG 2 HEIETET.

F ¥ 2 IVNFEAH D IEEHE LES

JEFEREME, EIROBEE-FE YIS, JE=a— b VikikE ]
MRF %D & % JEEMEME - IR - F=a— N VRO E
WU

= a— b VIRIKOIEE N, BEROIEEHE YV LN
AL FIVIAYYa%EDZa— N UEKROIETEHNE -
TLi# > PIMPLE (SIMPLE & PISO OEl&) 7V TV X4
W2 & BIEEH Y VN

PIMPLE (SIMPLE & PISO @) 7V dV AAIZ& %
FEEMENE - FLR D, KEBREEEATY TOIEEHE Y VA
JEFE MM RN DIEEH VY LN

% AUV % Ba) & 72 X2 B S FREREME, SLIRD 72O DE
HREEY LN

[m8% % £ S R R A AR R DIEEE Y VN
JEFEMEE - FLIRDEFIRIEY LN

—DODMEEET7 L —AIZBIF 2 E=a— N UKD, JEEM
P - FLIR D EFEIRTE Y LN

)R GRERICBEN R Y — ATEE S, JEEMNE - GLIRO
EFIRAEY VN

rhoCentralFoam

rhoCentralDyMFoam

rhoPimpleFoam

rhoPorousMRFLTSPimpleFoam

rhoPorousMRFSimpleFoam

rhoPorousMRFPimpleFoam

rhoPorousSimpleFoam
rhoSimplecFoam
rhoSimpleFoam
sonicDyMFoam
sonicFoam

sonicLiquidFoam

ZER

Kurganov & Tadmor D ye), £ A F — LIZHD W ERE
N—ZDJEAFMERR Y VN

BEIAY Y a8 XOHIRE T IVTHIRL 72, Kurganov &
Tadmor O HLE [ A 3 — AZEED W2 BRE AR — A D JE
KRV ZA

WHEE X I - D 72 O D [EkEMHE D @ & & OELTR
FDIEEH Y VN

WIBERZ UL RED 72 D D% LB AR MRF €7
NEYR—1T 3, MRMNEEIRGER R 2O D EArEE
MATY T A -, EfEEDERS L LKA OIEEH
VRIZA
WEEXRENWILZED 700, BN H D WIXE1HNK%%
AE DN MRF €5V, RANSELRETV v 7% i 2
7z, JEMEMEDELFEH O Y VN

WIBERZ UL MED 72 D D% B AP MRF €7
WaEYR— 95, EMmEOBERS L OCFLRHADIEEE Y
JIZA
RANSELRET N Y, ZAM %N ZIZBRIZHKS, E
MaPEFRARD 72 O D IEREFELIR Y VN

B H & U'RANS T & B EL D EREME A 2 ek Ee SIM-
PLEC VLN

JEH & U'RANS T & B ELE D ERE MR 2 ek Fe SIM-
PLE VLN

BEIAYYazMS, EFHEFELISETEAD, Biib L
OELIR D M E SRR Y VN
BEREITEEEMOD, EitE & OELIRO LM KA
JUN

BEEE 7 ITEFTHAEO, JEF TR LN
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bubbleFoam
cavitatingFoam

compressiblelnterFoam
interFoam

interDyMFoam

interMixingFoam

interPhaseChangeFoam

LTSInterFoam

MRFInterFoam

MRFMultiphaselnterFoam
multiphaselnterFoam
porousinterFoam
settlingFoam

twoLiquidMixingFoam
twoPhaseEulerFoam

EEHEY I 21— 3> (DNS)

WARDFDKIAD & 5 IZFREME 2 HCME 2 8 2 Jidk ) LN
B RSEME TIVICEEDWT, K - ZRKDIREYI O
RE/IIEHOFYET—YaVHI—R

VOF (volume of fluid) AREEI & 12 E: D 72 SR LI
& B NEMRADFEMEME - SFil 2 Y LA

VOF (volume of fluid) AREEI & 12 £ 72 S 1
& B NEMBRAARDIEEMVE - il 2 FFH Y VAN
AEETAY Y aB®HX, TH ST THAY Y VT2 50
Ay ad hRaYEEMED, VOF (volume of fluid)
IRBAEIE DN 7 SRR L1 & 2 AR IR D FE FE#
M- SR 2 MR Y LS

SLHIHED 7212 VOF %% AW 2 JEEMEME 3 iR (55
TORENME) Y LA

WAL (FyEr—Yavial) 2445, NERRED
FEFEMENE - SR 2 FHIEAH Y V8. VOF (volume of fluid)
BREIGIZE D W R EE 2 V%

VOF (volume of fluid) AREEI & 12 E: DU 72 SR LI
& 2 IEFEMENE - SFIR - RIRRIZ 2 RO BT A Ty 7
(LTS, EHIRFE) VN

VOF (volume of fluid) IRREE] & IZHE D72 SRR I
& B IEFEMENE - SR - ARAZR 2 HROE S S (MRF)
PRIZA

REE L, ThTNOMTOEMAMNEEEZR- U T
e n MIRH OE S S (MRF) VLA

REE L, ThTNOMTOEMAMNEEEZR- U T
HiEE n AR Y LN

Z ALEFIR DGR 2B\ % i 272, VOF (volume of fluid)
EREEIG IZHE DWW SR & 2 B EMEME - S5 - R
A 2 fHIRAH Y VN
AHHOBREY I 2 b — a3 VHOHEERM 2 HiRa— R
2 B OIEEMERNZ R A LY LN
WARDHDSKARDIAD & 512738 L 7 RFED 2 J& D IE A
MDY 27 A

dnsFoam B R OEGVEELTR O 72 O O E R AL (DNS) 21—
R

IRl

chemFoam LERIED 72D DYV VN, (b2 IV NE DRI,

coldEngineFoam
dieselEngineFoam
dieselFoam
engineFoam
fireFoam
PDRFoam

reactingFoam
rhoReactingFoam

XiFoam

BM—t VTS ESIELNTHWET., B—t b5
AWy al3ERIESH, BEAHEEIOBERIZESH
ES

AR D 2 — )L R 7B —D Y LN

F o =NV HES - R LN

T+ —XIVIES - BABEF Y LN

TUY YV NEORREER Y LN

K& FLIRILEAE D 7= D DIEEH Y VN

TLRE TV &ML D JEME PR G £ 721350 FIRA R Y
DIZA

(B2 % £ S RBE Y LN

B R — 2 DS 28 7 — DN & DAL % £ S BRIk
YV IUN

LRET N Z2LED EfEtEPIRES /21380 YIRS REH
a—R
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Rk & BB

buoyantBaffleSimpleFoam
buoyantBoussinesqPimpleFoam
buoyantBoussinesqSimpleFoam
buoyantPimpleFoam

buoyantSimpleFoam
buoyantSimpleRadiationFoam

chtMultiRegionFoam

LRl

BN % N2, 770 % 08 S JEREMEELR 2 HIRE Y LN
0% 8 S JEEREEELIR IR E B Y VN

TP % 8D JEEMERL IR e HORE Y LN

S - BUR D 72D, 7)1 %D FEMEEELIR IR E R Y
ZA

TP % 8D EMMEEL T 2 HIRRE Y LN

B 2B U 72, #5 - Bk D72 D, 131 % D [EiE
PERLIFH E HR AR Y LN

flE A G & SRR SIS O ] D B ik % B § % 728D, heat-
ConductionFoam & buoyantFoam Z @& X E726 D

coalChemistryFoam
icoUncoupledKinematicParcelDyMFoam

icoUncoupledKinematicParcelFoam
LTSReactingParcelFoam

porousExplicitSourceReactingParcelFoam

reactingParcelFilmFoam
reactingParcelFoam

uncoupledKinematicParcelFoam

£t - KA —R IV DIES, TXIIVFE, BLOREE%L
PES TR ELIR A FEE & VN

B — D B F PR T E O SZBR X H DO IEEH Y VN

B — D JEE) LR 722 O SZ B Rk H O FEEH Y LN
BE, iR, TRVXOBNRY — A% &, LABNMA
DET 75 2T aRS—X VDK it % £ S D Jgik
F 7 IKELIR T B D N EH B FH O [ R A 7
7 (LTS) YN

B, EEE, TRIVXOBNRY — A% G, BB
DEIHT 75 VY aBS—Y VDK 6% LD FEEEE R -
TLFR A JEE H PISO VLN

Z75 vV alN—RI)VDOKIRE RARDET Y ¥ T %
S JEMEMERER - SLMAHIEE R PISO VLN

Z 075 vV atlN— VDG %MD AR - Gl
FEEH PISO VLN

H— D E PR T O SZ B H O FEEH Y LN

T EIFE
mdEquilibrationFoam AT E IR OB ORI 2 175
mdFoam RARTIZED 2O D FENSFEY N

EEYIal—Yay - -E® VT

- Ok

dsmcFoam

A

BEfEYIal—YaYy - - EVT - #)la (DSMCO) ik

electrostaticFoam
magneticFoam
mhdFoam

I ARSI AT

HE ARV LN
KAREANZ & O ETINX B 50 Y LN

T35 DRI & - THEF X N D IEEMGVEE T D BRETR A
(MHD) i LS

solidDisplacementFoam

solidEquilibriumDisplacementFoam

Bl L

ERDH AR BIRH & BUS T % © o 7B O [ R D L
INOG BDIERE T 73 B BRARRL Y VN

R DAL IUN O A D 52 FR AR BEA TRARR Y )L
N, B BUB B HAS.

financialFoam

#* 3.5

Yi{ii 2 %3 % Black—Scholes /5FE % fif <

fEHeS o 75 1) VLN
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3.6 BED1—T1Y)7T+«

OpenFOAM THAEINT WS 1 —F « UV T A ILSFOAM_UTILITIES 74 L' 7 ") OHIZdH
D, XY RIA VU Tutil LD EICIVEHRIIT IR ATEET. HAMIENEZRRT
552128 ->THY, HlzxiX, ideasToFoam X I-DEAS D7 4+ —< v b TEWN/ZT—4 %
OpenFOAM D7 #—<w MIZEMHU £9. OpenFOAM THEAAINTWASAHRFTOLI—T 1V
TA4VARNERIGCIIRLULTEXET.

BT ALEE

applyBoundaryLayer

applyWallFunctionBoundaryConditions

boxTurb

changeDictionary

dsmclnitialise

engineSwirl
faceAgglomerate

foamUpgradeFvSolution

mapFields

mdInitialise
setFields

viewFactorGen
wallFunctionTable

1/7 FANZEDOWT, #EL LIRS BN 2R ST T
VEERT 5.
OpenFOAM D RAS 7 — A%, #HLW (N—TY 3 1.60D)
BERIROZ 35 KD ICHHT 5.
GABNETFIVEARY MVTHG L, HEICHRKRT 2L
D box 4K T B
TA42Yar )OIy N) REFETZA—T1 )T 1.
ZIX, 71—V R & polyMesh/boundary 7 7 VDN F 4
A TREFETDLEREIMR 5.
YL T « 72 a5V system/dsmclnitialise (Zft> T, dsm-
cFoam M2 — A 2 WAL T %
ITVYVEHEDZOICER R EREXE D
(WED L ZAMEHRL)
system/fvSolution::solvers DER % BHH§ 5185V — )
W7 —ADKRLT 1 L7 N ORTOE% Gidirds, HFL,
WG E —DDAY Y anbilio Ay Y aizyy 745, i
Hl - JEWHDE S 5D — A TE HERET 12T BE
DFEHFE (MD) ¥Ialb—yarvD 7« —I REGHET
5.
T4 7Yar)Il&oT, BRINZEIL - Ny FOEY
FIEZFRETD.
(f#ai 72 L)
SLIRODBERI TN T WE S ICERE ERLT D,

AWy at

blockMesh YNFTAY Y - AwTadY b —4&

extrudeMesh BAZEDNNY FRT 7 A INNEFHEARAENNYF%& (T4
N CIRHEOMUAN, ATV a v TCRELT) MUET.

extrude2DMesh 2D Aw¥a (TRTOMEMN 2 KT, FIEOEIRN) %
AR, BZONAZEIIIHUETZETID AYYagD
3.

extrudeToRegionMesh faceZones % ffHBID AW ¥ 212 (GlOfEEE LT) #LHT.
B ZIE, WARDIRAEIR % /ES 72812

snappyHexMesh HEIDENHERA Y Vv, ML THIZAFY 755,

AW Y 2D

ansysToFoam

cfx4ToFoam
datToFoam

fluent3DMeshToFoam
fluentMeshToFoam

foamMesh ToFluent

I-DEAS 65O UAZ ANSYS TV 7w b AV Y2771
% OpenFOAM JE ANZ#T 5

CFX 4 Av ¥ 2% OpenFOAM FEANEHT 5
datToFoam A Y > a7 7 1 )VIN%FidA, points 7 7 1 V% H
19 %. blockMesh & DFEGIZfFbb.

Fluent ® X ¥ 2% OpenFOAM JEARIZAHT 2

Fluent ® A v ¥ 2% OpenFOAM JERIZEHT 5. HED
L, FHBOBEROWNE KR D

OpenFOAM A Y ¥ 2% Fluent A ¥ aE X THNTD
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foamToStarMesh
foamToSurface

gambitToFoam
gmshToFoam
ideasUnvToFoam
kivaToFoam
mshToFoam

netgenNeutral ToFoam

plot3dToFoam
sammToFoam
star3ToFoam
star4 ToFoam
tetgenToFoam

writeMeshObj

Ay a DR

OpenFOAM XA v ¥ a % i A3k A, PROSTAR (v4) D
bnd/cel/vrt 7 4 —~< v MIEFEEIHT

OpenFOAM D A Y ¥ a % FiAAA, MODT7 A —< v N TH
ReHIHT.

GAMBIT A v ¥ 2% OpenFOAM JEARANZE T S

Gmsh (2 & > TEMNZ.msh 7 7 1 & Gl

I-DEAS unv 7 4 —< W hD AW ¥ 2254

KIVA 7'V v R % OpenFOAM JEARANZEHT 5

T RRYF ¥ =Y AT MM E > TEL Nz msh IR % Fidaih
zt}

Netgen v4.4 12 & > TEH»N/z Neutral 7 71NV 7 A —< W
N EZE#HT D

Plotdd A v ¥ a (7 AF—R) % OpenFOAM R IZE
STAR-CD SAMM # ¥ 2% OpenFOAM JEANEHT 5
STAR-CD (v3) PROSTAR A ¥ 2% OpenFOAM B
TS

STAR-CD (v4) PROSTAR A ¥ 2% OpenFOAM B
TS

tetgen |2 & Y FE N7 ele, .node, face 7 7 1 IV % Giirdy
AV aDTF/NY TD 728 2 javaview TRND, =
DD %D OB 774NV UTAY Y a%rEL

attachMesh

autoPatch
checkMesh
createBaffles

createPatch
deformedGeom

flattenMesh
insideCells

mergeMeshes
mergeOrSplitBaffles

mirrorMesh
moveDynamicMesh
moveEngineMesh
moveMesh
objToVTK
polyDualMesh

refineMesh
renumberMesh
rotateMesh

setSet

setsToZones

BEINZAYYaABEI—TFT 1) F4I12& > THRAHEKIZHE
SMUZAY Y a2

I—YWEE U AEICE DTN 2 /3y FIZ0ET 3
AV aDELERTF Y ITD

NERIT % A HIZ 9 5. mergeOrSplitBaffles L 2721, mOD
R DR AR

BIRU 7B ORIy F 2 Eid 6. HIZEFED /Sy
F I faceSet 2 5 FENT B

polyMesh 2 Z (i U £ 5|8 & L THEAONAZRERTFIZ L
DERIED

2RTTET ANV KA Y aDRFHBDH % FE5I129 2
HOWHNZHFLAH 22N E2HHT S, HIFEAUTHT, %
W L TV B MELH B

ZODAY Y akHEERIEDS
FAURELETIEROHZHERL, TNOLDHE VY —3
EULKIEREEHBT 5.

HEZ5NZHEIZHLUTAY Y ad§m%z 5< 5.

Ay aDEEEMHEILDI—T 1) T+
ITYIvYIalb—=ya vz Ay Y az Ny VLN
Ay YAz N

obj &% (HTIXAR\N) D7 7 A I %GAAA, vtk ICEHT D
polyMesh OD*E%?r BL, §RXTOI7A4—F vV F0D
Ty VITHRREIZTS.

D S 37)%)"6}1/%%55]5:?4'[3'3"6.
FHIO®IEE RS TB272012I)V 1) A MIJEFEZ T ET.
LTOWRLT 4 L7 MU NS 2 TOFRERE FiAAA, EH
#HeMFETZ LTI

Ay aBLUEE S ng 25 A ng NEHEEIE 2
Y- DRy NV =V ERA VAT I T o T IS
%

AW ¥ 2T pointZones/faceZones/cellZones %, [AkkIC
#1517z pointSets/faceSets/cellSets N HENT S
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singleCellMesh

splitMesh
splitMeshRegions
stitchMesh
subsetMesh
topoSet

transformPoints

zipUpMesh

TOMDAY T -

AT aD—2Dk )V EERLUTLETHIRTS. ERADAD
F=RIHD 2D Ay Va2 GEERTZDIMHbNG.
paraview TR Z R TWBZITZERIERAY ¥ allR 50
H Lz,

WERDH DA % /ED Z & TAY Y 2% E[9 5. attachDe-
tach # V%

AW Y 2w EROEFRIZNET S

AV akigE>

cellSet IZFEHDNW/- A YT aDX 3% EIRT S

T4 27> 3FVI&>T faceSets/cellSets/pointSets &
BIFT 5.

SEATRBEY, [aldE, LK - HENDA TS 3 Iz LA 5T, poly-
Mesh T4 L2Z hVDAYYaDEZ2ERIES

AR EL S 2 TOEZHEDCANBHL TWE Z L 2l
FIZTDH201T, S5 FMRoLEHMEE DAY YV aziiAih
A, IV EKED LTS

autoRefineMesh
collapseEdges
combinePatchFaces

modifyMesh
PDRMesh

refineHexMesh
refinementLevel

refineWallLayer
removeFaces
selectCells
splitCells

H R D 1 AL

BEREMNMEDRIVEMS LT I—FT 1) T+
HodEDRL, FREROBZEELT—D2DBPIZT5
FEUCENVHNTSYFOEHLU-ZHE2F Y I UEEETH. Z
Nz 21E, Mo b BB VAEIRS , B
WET D AEMPED BEINAERE L THEND

AWy aBEERIET D

PDR XA 7DV Ial—3avDiEdDAY Y s LU0
DOFEL—FT 1) T+

TIE 2x2x 2IZHELTAREERAY Y 22T 5
HISEXNAZTAIVE - A 2D AL % HRI4 5.
ATy TORNIFEFTTD I &

N FILEET VR bdT s a—FT 1) T+
HZHIRUGEOL LV EHEETE22—T 1) T+

& DEETY I 2 EIRNT S
SFHTENVERETLE22—FT 10V 7+

ensightFoamReader

fieldview9Reader

T — A A H DRI

ZH#E 412 OpenFOAM D7 — & % [E#2 1 72O D EnSight
DIATZY) - EYa—l

OpenFOAM D A ¥ 2 & T —& & GAAL 728D Fieldview
9 DFRAAAEY 2 —)

foamDataToFluent
foamToEnsight

foamToEnsightParts

foamToFieldview9

foamToGMV
foamToTecplot360
foamToVTK
smapToFoam

R85 D AR AL

OpenFOAM 7 — & % Fluent JE AL LT 5

OpenFOAM 5 — 4 % EnSight JE RANE #2152

OpenFOAM 7 —#& % EnSight EANZMT 5. ThEhod
X - V=2 Xy FIZH U T Ensight /S—Y BMES N5
OpenFOAM DAY ¥ 2% /83— 3V 3.0 Fieldview-UNS &
X (NS FV) AEHT 5.

OpenFOAM DHiJ1 % GMV T#ith s 7 7 1 ML 3.
Tecplot N1 FV 77 A IWVERDT 1 X,

LAY =B VTK 771 IVIERD T A &,

STAR-CD SMAP 57 —4& 7 7 1 )V % OpenFOAM O & H4H
WoOERNICELHmT S
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Co phi Z 567 —F V8 Co #5HR L, surfaceScalarField & U
THEHI

enstrophy HWEZBUOTZYA MO 7 1 2580, ESHT

flowType HWEL U D flowType Z5[H L, HIHT

Lambda2 HERE T VYV VO, NS DIELKOERIDS H
2HEHICKEBEAMEEZFAL, HIHT

Mach BEAOEEL U OO —HIN Y FHSZHAEL, BIHT

Pe phi GNH R L Pe 2315 U, surfaceScalarField & U T
HIxHT

Q HWERRT VY IVDE 2 A EEZFIRL, HEHT

streamFunction BREZIDMES U ORNEREZGHR L, HXHT

uprime uprime (\/2k/3) DANZG &AL, HFIHT

vorticity HELUORMEZFEL, HIHT

I 1455 D AL B

stressComponents KW DIGTTT >V ) sigma DARDDERD AN 7 5% G1H5E
L, HEdd

A7) 7 G DAL

pPrime2 HIZID pPrime2 ([p— p)?) DAA T HEFRL, HXHT

BED AL

wallGradU BEZB T2 U257 L, H3HT

wallHeatFlux volScalarField DR & U TETD/N FITHT B BT
HEFHEL, HEXHT. TUTETORIIDWTHES LZE
MELHI LT

wallShearStress

B UZRENC B 1) DB AWIS D 2L TH I HT

yPlusLES R UZZIRZNZDWT, KEBEMIZEH 1T D yPlus 2ElH T D

yPlusRAS RASELIRE TV EMHEHL TWE & %, 8T L ZRZIZ DWW
T, REEMIZH TS yPlus Z31HT D

AL DR ILER

createTurbulenceFields

L e K9 IR TOLEREE EET D

R BUEDIHIAT Y 71220T, LA VARSI R ZFH LT
FHEHY

I3 F DML

patchAverage BRLULZT7 1 —IVROEBELZ/NY FITbE3 P ZIHET

patchintegrate

)
FRELZT7 4 =V RDIE LN FITh 5B A %37 T
)

STSUITY - vIal—Ya OB

particleTracks

steadyParticleTracks

Y7 v T OB

IN—V VB A1 TDERE->TEINLTr— 2Dk FD
MfE VIK 7 7 1 IZEEHT.
ERARBDEZ > CHE I N r— ADK FOMRI 2 VIK
77 AIVZEEIHT. EE 5N AUFAITHEL TS
Bo) FT—AEFEMEL TEBENHD.

probelocations

*BR¥FE : JL X TIlE “Configurable graph drawing program” &l XN T2 A, e Bbhd 2o,

$WM_PROJECT_DIR/applications/ utilities/postProcessing/velocityField/Co/Co.C @ Description (Zti X 11T
W3 “Calculates and writes the Co number as a surfaceScalarField obtained from field phi” DiR% #&# L 7=.
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sample

ok AR I

BIRUAMBAT—LA, YoV vy - Tvay, Exd
UL7A4A—=3Y MIR2T, 74—V ROT—X%2H VTV
T3,

dsmcFieldsCalc
engineCompRatio

execFlowFunctionObjects

foamCalc

foamListTimes
pdfPlot
postChannel
ptot

wdot
writeCellCentres

HAY Y2 (FIZIESTL) W —I

DSMC stBIZ & BRI E LI NGNS, U T &
Wo ZEMNRIGE AT S

AT R EMILE 2 3595, BDC & TCD TR ZEHET
520DT, NWVTLEEMEBERHDNE D PEETLIZ L
BINX N Y MR UT, EIRXNWT 7> aty
(77 # )V Tl system/controlDict) THaE X 7= B 7
VI hDEY M EEGFTTE. RbVOTFo7var)ik
system/7 # VA LARIZES.
BEINEZRLZE T2 74—V REEONHLI—T 1V
TA.

timeSelector % {fi> THZl% 1) A MMLT 5.
WERBEBRBDO TS 72 ERT 3.

F ¥ Y RINVRFHEOKRA N TO A7 —4

i, RE2FHAETD

wdot ZHRIFIEL, FIMT

=002V AKR—2Y M, BIELLTHRA N 7O ATHZ
% & 512 volScalarFields & U CTEXH T

surfaceAdd
surfaceAutoPatch
surfaceCheck
surfaceClean
surfaceCoarsen
surfaceConvert
surfaceFeatureConvert
surfaceFeatureExtract
surfaceFind
surfacelnertia
surfaceMeshConvert

surfaceMeshConvertTesting

surfaceMeshExport

surfaceMeshlmport

surfaceMeshlInfo
surfaceMeshTriangulate

surfaceOrient

surfacePointMerge

“ODHEMAD. mEZRMFRICEILIES. =MFDE

BERREDF v 7IITHLBR.

FRMEMEIZ X > Tl %2 /3y F129 5. autoPatch & [Alfk.
(WEDEZAMHRL)

- IR E RS, - NIBTYvIE2DORUTCEZARERSE, -

MEWZAEOTHESZELIZHE LTIy JIZORT 5.

‘bunnylod’ Zfi>THzZM< 5.

HBHAY Y aDEREMDE DIZEHT S,

edgeMesh DFER & DZEHZ1TS.

HERZREDMYHL, 77 1IMIETFAD.

S DHETHRE DT 5.

A Y RIA U THREI N/ triSurface DEMET > VIV - 18

MEEE - EEE—A Y MEFET L. EHEIXETEY R

DEDME LN,

7 7Y 3 VT coordinateSystem ETD AT —1) VT REE
([lfz - &) 2M4E->T, WOT7A—<Y heZEHT S,

HBEAY Y 2DT =Y hRMOEDIZEMT D, 7272
U BUIRE 5 CIRGABRAY 22 B RE.

7 7Y 3 VT coordinateSystem ETOD AT —1) VT RE
([nldz - &) 2fE->T, surfMesh 2 X FXFR Y — R/8—

TADH7 A=Y MITZAR=FT 5.

7 7Y 3 VT coordinateSystem ETD A —1) v 7HE
([Edz - BE) 2E->T, IFXERY—RNA—F A DHT A —

<Y b2 5 surfMesh (24 VA R—F$ 5.

HAY YT DY EFIE MR

polyMesh 225 triSurface ZH(Y 9. 2 TOERH % = A

Bz 5. ZAOMHEEESIL polyMesh D3y FHEEIZAR
5. ATV aVTHHDDONNY FDHE=MILIZT 5.

A—YNRE X7 TAHIO] RICR->T, HERERETS.

-inside £ 92 &, HX/ZmIEAMIE ARIND.

M LT, MNEEHUANICH D HEY—TT D, MR TH
B IR,
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surfaceRedistributePar

surfaceRefineRedGreen

surfaceSmooth
surfaceSplitByPatch
surfaceSplitNonManifolds

surfaceSubset
surfaceToPatch

surfaceTransformPoints

triSurface # (F) BET 5. SEINTWARWVWEEZIET
TIZHRINHZ, TNTNO T O Y YRZDAY T 2
WCA—NTZY T2 =ML TE2EDEDICHEET .
ZMFO=Z02 T2 2EIL THENT S (‘red” FEAL). O
BT DEOT—T7INTHARY) BEY &S =ZARIE, S
IZUT (‘green’) & b4 %. (R. Verfuerth, “A review of
a posteriori error estimation and adaptive mesh refinement
techniques”, Wiley-Teubner, 1996)

Bl o 7o T7 Y - AL—HOH

triSurface DRI Z MR D7 7 A WIZEFEEZ T,
BRI - %2, MEE-T L2 L THMICER S
NEZYIIZBNTHELESLTd. avEe T NERHN
95 &, - borderEdge I&PUDDHMER L T2 Ty Y, -
borderPointe I&H & 5 ¥ = DO borderEdge 23t L T\ %
J, - borderLine I& borderEdge D#E#t 1) A .

triSurface D 72 \WE53 7217 %2 IR U T 3409 % [ O s
¥ —)b. subsetMesh (ZED W T\ 5.

W& HAAA, AV Y HOBESZEHT L. HUWESE
1Z1& boundaryMesh % {# 5.

% 2 (JKHME/N - [Bl#5) 9%, transformPoints & [AIfET
& B IR .

A AT L

decomposePar OpenFOAM DB D /ZDIZT —AD A Y ¥ 2 b 5HEH
BHx HEIZAET 2

reconstructPar OpenFOAM D SEHFHED 72 DIZHEIL /2 Ay ¥ 2 L FHHEHE
% T %

reconstructParMesh BMAEHROAZF O TCAY Va2 EHESTD

redistributeMeshPar

BYMICEE L2 —T ) T+

decomposeParDict 7 7 1 WD DHFEIHE ST, DEIH

e AW Y aeBOIYT S

adiabaticFlameT
chemkinToFoam
equilibriumCO
equilibriumFlameT

mixtureAdiabaticFlameT

eBRa—74Y)7+

BEZ ONRRIORHE - IRBEL TOARWRARDEE & EfiE
UK U T BRBDO R DRE % FHH TS

CHEMKIN 3 O#GEH) & KndD T —4 7 741 )% Open-
FOAM O 7 #—< v MIZHT 3

— B bk EOFHREZ G T

5.2 N ORE - RBEL TOARWRIKDIRRE & P e
B U TR, K, ZBLRFZEOSHOFEELEREL TF
HREED R DIRE % FHHT D

B2 bNRE IR U TIHEIREEDO R DORE % 5HE T
%

expandDictionary

foamDebugSwitches
foamFormatConvert

foamlInfoExec
patchSummary

#* 3.6

B UTHEALNZT 1 7Y 3T ) &iiAirH
ExIBRUAEREEEAICE ST
FRTDIATIVDTNNY T ALY FoEIHT
controlDict \(ZHREXIN/-ERIIK-T, Yy —RAIZEHH3
IO0object & ¢ NTLHT

T ARPFEN, EEEICERE I ET.
BEINAZELNZOWT, ERXVFIIH/TE 74—V RS
REfFrHEIHT

SZA5EA

WS A4 TS5V a—F 4V 5+
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3.7 BREDZATZY

OpenFOAM i D 1 75 V) 1&$FOAM_LIB/SWM_OPTIONS 7« L7 hY IZH Y, I
IV RBIZ 1ib E AT HNIET SITAR O £9. — 4, #AETIE 1ib 287220 T, #HlXIX
incompressibleTransportModels 2SJEERMEMEDHILE T IND T TI7 V) 2 EL LN KD ITEHH
T OB TY. REZEHEIZTI2OIZT1TIVIE 2081 ST ohET.

—MBS A TS INSIF—RR T 5 AR E 3 TIZEHE L 2 & D BEEERE R A TV ET.
EFINSATSY INnbiFE3S, £3.9, £3.10IHEBL ZHEERAHFETHEDNS T
IVEEDET.

FHARM A OpenFOAM Y —I)VDF 4 75 1) — OpenFOAM

algorithms b 2= DIV N
containers aAVFFHIIA

db T—AN=AT T A
dimensioned Types dimensioned<Type> 7 7 AL IRED T A
dimensionSet dimensionSet 7 7 A
fields I T A

global I — V3
graph graph 7 7 A
interpolations A F— A
matrices 1512 2 A

memory AT VEHY —)
meshes Ayl A
primitives I S

HRRAARRHE S 1 75 1) — finiteVolume

cfdTools CFD Y —J)V

fields RV a—Ah, Y=7x A, TLUTAYFDT 14—V RDI T A, 5
RE&EME a0

finiteVolume A IRARTEIEIC & 2 HE AL

fvMatrices B BRAAR LSRN D 72 O D175

fvMesh AIRAREIC L DHEILD DDA Y ¥ a

interpolation T4 =V ROFBET YT

surfaceMesh BRERREIZ L DD ZDDAY Y 2DV —T 2 AT —4

volMesh BIRAREEIZ L BHERLD7ZOD A Y ¥ adDR) a—54 (V) F—
A

CYIRE AR

fieldFunctionObjects Y - K RNREEREDL T — VR TV U b

foamCalcFunctions foamCalc L—5 1 V 5 1 D 72D DB

forces A 7Yz NMkD, 71850 - ihogsy —)u

jobControl B 7Y =7 M MEDNTWBETHDY 3 T2 HlHT 5 Y —)

postCalc BB TRETEEA 7YV 27 NOKREEFIHT 7200 D

sampling THISIZ BT D RFE DG TOHDO T — X OB HY —V

systemCall = ADETRHIV AT L - A=V BT D 72O RN R BEE 7
DR/

utilityFunctionObjects -4 VT DK TV s b

fRike Ay Y aE DA 75 )

autoMesh snappyHexMesh 1—5 ¢ UV 5« DRERED 2DDF 1 775 1)

blockMesh blockMesh L—F 1 V) 5« DHEBED /28DD T A T 5V

dynamicMesh BEIAY Y 2%kt DY AT LDORE
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U-101

dynamicFvMesh
edgeMesh
fvMotionSolvers
ODE

meshTools
surfMesh

triSurface
topoChangeFvMesh

275 vVaki i8I+ 77)

Bl RO YZLE LD BRAEEA Y 2aD20DT1TF )
Foredge-based A v ¥ 2 Gl DEAED 72D

BIREREA Y ¥ 2OBFD Y LN

WS AREARDY IV

OpenFOAM A W ¥ a g fED =Dy — )
BELZERDY—T A - AV az2fk5720D71 T
FEHE = £ surface-based A WV ¥ 2 Elik DEEIED 72 &

NARO Y2 LOBERE (KD IZTTE)

coalCombustion
dieselSpray
distributionModels
dsmc

lagrangian
lagrangianIntermediate
potential

molecule
molecularMeasurements
solidParticle

IERIERIATTY

REREDET ) > 7

T+ —EIVIERE - EROET) VT
KFoGaEEDETY VT
E#EYIal—Yvay - ®'BYT - AVAEOETY VT
AT 7502t UL IXRFBEHREAF— A

kBB D) 17, B, SRR TG, RMThRE
DFEIED DD FERT ¥ v
DTFEHFDZODDT T T A
DTEHIACB T DMEEEITT2720DED
fEARLF DL

conversion
decompositionMethods
engine

fileFormats

genericFvPatchField

MGridGenGAMGAgglomeration

pairPatchAgglomeration
OSspecific
randomProcesses

IERIERIATTY

AWy 2T —RDEMD DD —)

I D E D DY — )

TVIVDHEDHDY —)

W OPDY—=RNN—=F 4 T 4=V hT—HDHAAM « EXIA
AD-OOAT - V—F v

— R 8 F 7 4 —IV R

MGridGen YV TV AL Z WA ILVDOBED DDA T )
TN I T4 TBRRT N FORETIE

IRV —F 4 VT - VAT AEA OGS

DR EEFOS VELTORE DY —))

distributed
reconstruct
scotchDecomp
ptscotchDecomp

* 3.7

DU ZHDOBRE AHTIDY —I
Aw¥a - 74 =)V ROFEEDTA TTY
Scotch I EIDZ 1 75 )

PTScotch fHI& A E D1 75 1)

—MRERHD/-ODIEEA TV 2 v 4T 5

FEAEWIHE 7)1 — basicThermophysicalModels

hPsiThermo
hsPsiThermo
ePsiThermo
hRhoThermo
hsRhoThermo
pureMixture

TV RNVE h EJERR ) IZED L —REWHE TV R
SEIET Y R IVYE hy & EMER o 12D < —REWHE TIVEHA
P T RV e & EMGR o (23D < —~REWEE TIVEHE
TV RIVE B IZHED L —REWHE T IV

PEAE TV RIVY hg IZEED K —fBWH T T IVEHA

I8 Y T HAREY O — BT T IVEHE

(b2 G E 7 )V — reactionThermophysicalModels

hPsiMixtureThermo
hsPsiMixtureThermo

hRhoMixtureThermo

ITYVRNE L &P IEDOTEARREO LY XV EEERT S
BETY RV hy & IZEDOTRASMBEDO TV 2V E 2EHA
ERA)

TURNE b L pZHEDWTRAKBBEO TV 2V EEGHET S
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hsRhoMixtureThermo BET Y AIVE by & p ITHEDWTRAGSBIEO TV 2V E &G
T3

hhuMixtureThermo FRGR L IRELADT Y ZIVEEHE

homogeneousMixture FEHESRORIVE &7 3R b (IZHE D < IRAKIRE

inhomogeneousMixture b LRRRRIE RS f 12D SEA TR

verylnhomogeneousMixture b, fi EARRIRBVE R R f, [THD EESRE

dieselMixture fio & fUIZEREDRAEKREE

basicMultiComponentMixture B OBERITHED S HARNRELEK

multiComponentMixture BEROBERITE D RERER

reactingMixture B RKIGAF — LT XD MBERAG S

egrMixture PR EERDREGK

E8 € 5 )V — radiationModels

P1 P1 €5V

fvDOM A7 BRAR R B AR

viewFactor R DEES T TV

JE i KA HEE T )V — laminarFlameSpeedModels

constLaminarFlameSpeed — R JE I K R

GuldersLaminarFlameSpeed Gulder D&t KA HEE T IV

GuldersEGRLaminarFlameSpeed HESHEERE TV %D Gulder D K K HEE TV

N k¥ 7 EHENE TV — barotropicCompressibilityModels

linear M EAEN T T
Chung Chung D JEAEME 7V
Wallis Wallis DM€ 7V

H AFEDBWIHIRE — specie

icoPolynomial WK & DIEER TR TN T 5 2 HADREHFEA

perfectGas HARSRIZ N9 2 (RAE S FE X

eConstThermo WHTZA NV F ey hOY s (TS @B e, ET IV

hConstThermo IVANE R LTV IOV s IIBT S —E# e, ET I

hPolynomial Thermo h & s %39 2 2 HADRBMOBEBIZ LY ¢, WIS 1D

janafThermo h*X s D& >7% JANAF B1% 7 — 7V ORE%E S DEICE > T
A L 72 e

specieThermo cpy hTUT/EIE s MOIRET D & 5 BEW B

constTransport —XE DR

polynomialTransport ZIHAUTEL D IR HAZ A R

sutherland Transport BERFENERED 720DV — 5~ RDOAKX

R D BEEL /% — thermophysicalFunctions

NSRDSfunctions ST — X Y A5 A (NSRDS) - KE{LF %% (AICHE) O
T — AR

APlfunctions AL D 72 DK E A (APT) O

{b%E 7 )V — chemistryModel

chemistryModel {LERISE T IV

chemistrySolver U DIZA

FDOMDT ATV

liquidProperties AR D B

liquidMixtureProperties ERER YUNDE L7/ L i

basicSolidThermo [E AR DBWIHLE T )

solid EARDES FET IV

SLGThermo EA - WK - KRARDBIIFET IV

solidProperties &R D E

solidMixtureProperties BAE RO B
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U-103

thermalPorousZone

IANFRDOEE E AL IV EE D < L AE D E#

#38 BWHMETNDTIAT IV

FEFEMEERNATLITE TV — incompressibleRASModels

laminar

kEpsilon

kOmega

kOmegaSST
RNGkEpsilon
NonlinearKEShih
LienCubicKE

qZeta
LaunderSharmaKE
LamBremhorstKE
LienCubicKELowRe
LienLeschzinerLowRe
LRR
LaunderGibsonRSTM
realizableKE
SpalartAllmaras

BIRHEA I —ILmET IV

BEHEDE Re k—< TV

EHEDE Re k-w BTV

k-w-SST €7V

RNG k—< T

JERRIY Shih k— TV

Lien cubic k— €T )V

¢ CETIV

Launder-Sharma 1% Re k- €7V
Lam-Bremhorst {& Re k¢ €7 )V

Lien cubic {& Re k- T )

Lien Leschziner {& Re k¢ €7 )V
Launder—Reece-Rodi RSTM

BE N 5t 8- fF+ ¥ Launder—Gibson RSTM
Realizable k¢ €5V

Spalart-Allmaras 1 GBS EHEE 7V

[EMEMERR AV RAS LI E 7 )V — compressibleRASModels

laminar

kEpsilon
kOmegaSST
RNGKEpsilon
LaunderSharmaKE
LRR
LaunderGibsonRSTM
realizableKE
SpalartAllmaras

Large-eddy ¥ a2l —¥a v

BIRHD X I —ILRET IV

Y ke TN

k-w-SST €7

RNG k—< €T

Launder-Sharma {& Re k—< &5 )V
Launder—Reece-Rodi RSTM
Launder—Gibson RSTM

Realizable k¢ €7V

Spalart-Allmaras 1 HFEAESHE#E 7V

(LES) 7« )L & — LESfilters

laplaceFilter
simpleFilter
anisotropicFilter

STIAT 4 INA
BM—7 1 )L &
BT 204

Large-eddy ¥ 2L —¥ 3 V#4 — LESdeltas

Prandt|Delta
cubeRootVolDelta
maxDeltaxyz
smoothDelta

TV RVDTIVER

Y IVRTE DT

x, ¥y, z OERKME, 6 HKREIVOREERTIZ8 U TOA
ERDAL—T VT

JEFAE LES € 7 )V — incompressibleLESmodels

Smagorinsky

Smagorinsky?2
dynSmagorinsky
homogenousDynSmagorinsky
dynlLagrangian
scaleSimilarity
mixedSmagorinsky
dynMixedSmagorinsky
kOmegaSSTSAS

oneEqEddy

Smagorinsky &7 )V

3IRTL 7 4 VA A E Smagorinsky E 7V
HAALFIvy - ATV AF

AR FIvr - AXTY VY AX - TN

Z75 Y a2 HREREEE TV

A —IVEE TV

ATV VY AF L A= VHBOEREGE T IV

BAFIVY - ATV VY AF L AT —IVHBOEAEET IV
k-w-SST A7 — V> I a b —> 3> (SAS) €5

k Rk E TV
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dynOneEqEddy A kAR YEE TV
locDynOneEqEddy R IRIRE kR R E TV
spectEddyVisc AR NIV E TV

LRDDiffStress LRR ZET IV

DeardorffDiffStress Deardorff 2 )&7/1E 7 )V

SpalartAllmaras Spalart-Allmaras &5 )V
SpalartAllmarasDDES Spalart-Allmaras JEER /3 EE# > I 2L —> 3 >~ (DDES) €7V
SpalartAllmarasIDDES Spalart-Allmaras & DDES € 7 )V
JE##EME LES € 7 )V — compressibleLESmodels

Smagorinsky Smagorinsky &7 )V

oneEqEddy k g ki€ 7L

dynOneEqEddy I k ARk EE TV
lowReOneEqEddy & Re k FfEXRMETE TV
DeardorffDiffStress Deardorff 2% )&71E 7 )V

SpalartAllmaras Spalart-Allmaras 1 SRS EEEEE 7V

#£39 FHEETNWNELESETILDSA TS5V

FEEMEIER N AEETE T )V — incompressibleTransportModels

Newtonian IR MR AVE 7

CrossPowerlLaw Cross Power {RIERRIZRGMEE TV

BirdCarreau Bird-Carreau FEAREKIETE 7V

HerschelBulkley Herschel-Bulkley FERRZRGM:E 7V

powerLaw N E IR REVEE TV

interfaceProperties SAARIHTICB I 2 MDD LS BA VR T 2—ADET IV
FOMDEEETIVIA T TV

interfaceProperties S OYPEE D FHA

twoPhaselnterfaceProperties 2 HO S HPIMEEE TV, BHREMEEED.
surfaceFilmModels RKET A IWVLETI

#£310 BRETINVOEEA TV NTA4T Y
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&5 2 =z
=54

=

OpenFOAM D 5 — R

ARFETIE, OpenFOAM DT —AD 7 7 A IWEEIZDWTHIAL £97. @%, 1—ViEr—
AR RED Y TET (FIZIEFa— N TIVOF Y ET 1 FNDT — AIXHEHIZ cavity &
LT ENTOET). ZOAHNE, TRTOT—AT7 74V TT4 L7 MBI T
WBTA L7 MN)DARIZBRY ET. ZOTF—AT4 L7 M) AKIZEZIZTEELS ZENT
SETH, FH2HOFHETHRNRZLS1Z, SHOME/OpenFOAM/${USER}-2.1.1D & 512, 21—
YOOIz bV TTFA L7 MY, unDHIZELS 2 EHERLET. ZOHEO—DI,
$FOAM_RUN DEREEZENT 7 )V N TSHOME/OpenFOAM /${USER}-2.1.1 /run \Z3% € 3 v
TWAZeTY., AVVYRIAVTTI Y MNIAVT A, in%2FEFTHILi12kl), R
RZIDTA4 V7 MN)IIBETEZENTEEY. OpenFOAM % 47 > O — R§ 5BUTIHRM X
NTWBEFa—b ) TADTr—AL, 7T—ADT 4 L7 M) EEDARBHZRZEEL TN ET.
Fa— bV T IIEXSFOAM_TUTORIALS DT 1 L 7 M VIZEMNTEY, IX¥ Y RTI4 2Ttut
ITAVTARFETTDEILILIVERLSAZLEDETEY. ZOREFHARNS, Fa—KM)7T
NOF % ZHU TR,

4.1 OpenFOAM DT —2Z2MD 7 7 1 L&

TV —=avEFEFTEEODIIBBERENRDO T 7 AV EEL, OpenFOAM 77— AD
BEARNBZT V7 M) EERM 411K, AR THRBAL 9.

constant T4 LU NY ZDTr—2ADAVYallBHTELTOBREELY 7T L2 MY
polyMesh, 5L VMFES L LT\ 7 ) r—avo-O0WEltE %2 Ehd 7 7
1) (B ZIX transportProperties) D& I N TN E T,

system T4 L2 N fEFOFIEZDOEDDZODINT A—2OFKEIZETLET4 L7 M) T
T, DR EELTD=EDDT7 7 AN EEAET. /3T A—N Bk /#4 7 RO A
TVTBEIPT—EDT I NTY NDODINT A—ZDEE%4TD controlDict, E47
RHEINI N R I AF — L% EIR U T\ 5 fvSchemes, € L TIHEITD /DI
FRERXDOVIVY, #FREEB L UOZDOMD T IV T X LG %% E T 2 fvSolution T .

BT Lo N SHEERETLZOICT—A2DMHO7 7 A Ve >TWEY., 74
&, MEZEET D20 —YNIEET UM & BEREM, £2EHESIAENA
OpenFOAM D 7 7 A IVOFERDPFIEL £9. OpenFOAM D 7 « —)b R, EHEIRED
RIED &S ITHE IR BBEDRWGETH>TEH, BT IHENHD Z LI
FRLUTLSZIW., ERET 1 L7 N OEIE, T—ABNEIREFNARFEOYIa
V= a vifibn NI DN TE Y, SRl OV TR A3 fillEid I N T E 7.
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- E system
controlDict 4.3 iz 28
fvSchemes 4.4 iz S8
fvSolution 4.5 Hi %k 28
- E constant
t“Pmmmms 57 R B
E polyMesh 5.1.2 % BIR
points
cells
faces
boundary

- E BiZl7« L2 M) 4285 % 500
K41 7—AF 1 L2 M) DG

FEILEERE =0 CREOY I AL —Ya v 2T, YIRS I N0
D7 4= MU T 0 £7/21% 0.000000e+00 & 4 50T Lo v OdiZil@
WX NS 720, +a2 Wz ET. HlZIE, cavity DF 22—~V 7TIVT, #HEHD U
CIENGO pTNENT 74N O/U L O/p MEHUIbIET.

42 HEHEAMLABHI7Z7A4ILDT+—< v h

OpenFOAM 1%, XF4, AHh T, XZ WV, 7oV, VAL, BLPT 14—V REDT—
ARG DI & GLAADBENH Y £3. AHH 1/0) 774 NVDT A=< MEa—9»
OpenFOAM D7 7V —2a v %2 TEX5MEFHITBIETED LD, FEHIITLFT T
WEFINTWET. ZDOT1/0 1, 77 A IVOIERMIER I BB U X9 W B AL — VB
ST BEDTHY, 77 NVOEFEXNFRTHLVEDTIE RS ERWIZHMTE %<
DY T RIDZTNNTr—V%E2TVETH, TNHIZODVTIHEIZHHKIZL TS Y FHA.
OpenFOAM D7 7 ANV 7 7 —< Y hOERIZDOWTIIIREICTHIAL £9.

421 —RRE9RFESRAN
T A=Y MIUTD C+4+ YV —AT—= ROV DD — R EEIZEVF T,

e 77 ANBHHABEREZL L, REEDYEARNITMILE ) YTHh, EEITIZH
2LHEDIRRERETLD2HEIEIHY) FEA.

o [TIRIZEWRZELEFTAD, TAVD - TV IX // BHNL OpenFOAM 134T D
BETTFANEZEMALET.

o HEUTIIDAEZIAVDINE, /x & x/ THATKRTIEET.
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422 T4 ar

OpenFOAM IZEWCT T — X %2 HETOHRE MR FERL LTET1 o> aF ) 2fing
T, T 7YaFVIE, F=T7—RIUGUTI/O»oHARTILDTES T —XIHEANE
FNTVET. F—TU—R - TV RNVEUTOL D BB ARERENET.

<keyword> <dataEntryl> ... <dataEntryN>;
FEAEDANHBIRRE—DT—=Z ANDERIZBZ>THET

<keyword> <dataEntry>;

FLAED OpenFOAM DT —X 7 74 IVIFTNEK 1Y hOF—T—RATEZELT 1
YarVTY. T4 7Y aFVIERBARATIVIZTY N 2K T 27200 FBZRE4LL
THY, BEMNIIEETEZ20DT, YARTA 7Y aFVEETNEHERN DU EDT 1 7Y 3
FVIZY RV ZEATHET. T4 27YaFVDERXNE, UFOEDCTs27varVgzE
EL, TORITHEER { ¥ CHENAZF—T—R - TV MY EFET.

<dictionaryName>

. keyword entries ...
}
423 T=ITFANANYY

OpenFOAM IZ & > THAB I INDITARTOT—Z 7 71V, FALIZHEHRINTEY,
XF—7— RAHOEREY Y % &L FoanFile Y &I SNAT 1 7 a U nbihE) £9.

F—U—F il AT

version AHAERDNN—T 3y 2.0

format T — AR ascii / binary

location  “.” 7 7 A IANDINA (F7vav)

class BT 7 —2 7 74 IVh ORI NZ —MWIZ dictionary & U < &8,
OpenFOAM O 2 7 A il : volVectorField

object 77 A% %l : controlDict

K41l TARIT7ANDEDODOANY XDF—T—R AN

ZDEIL, BTHL T ADEHTAREIFINEIH D EDD, 1FEAEDATIBENTHRBE
AHOENEHZRELET. 77 ADANET 71 INVHDT—Z P SREK X 11D OpenFOAM
FATI7VTODC++ 7 7 ADHZETY. AAEND 7 7 A VIEOH ¢ AR 2 0 — RO
X OpenFOAM 27 5 ADHGEEN AR TIE, 2—HFiEEZ6< 77 AD AN %= EHEICHERIT S
ZEETEERA. UL, BT —T—RANEZEDIFLALDT =T 7 A VIEHNEBD
TA2YAFV I T ADHFIZHEIZHEMAZN, TNPZENEDGEE, 77 ADANIET1 7
vaF)enR)Ed.

UFROHNFZNETHHLUTCELZANIDRA ToFio /2 —AANDT— A DF—7 — R
DN 2R UTWET. fSolution T+ 7Y 3F ) 77 AINDEOMBHIZIZ=DODT 17> a
FV, VIS, PISO 2&8HAFET. YIWNT 472 aFVIEVINDEODERDOT—Z AL
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pLUTNTNDF—T— RIZL>TEREINBENHRA L HEARRTNTND DD
RilzE %GR, PISOT 427y aF)IXHET VI AL%kEGAET.

18 solvers

19 {

20 P

21 {

22 solver PCG;
23 preconditioner DIC;
24 tolerance 1e-06;
25 relTol 0;

26 }

27

28 U

29 {

30 solver PBiCG;
31 preconditioner DILU;
32 tolerance 1e-05;
33 relTol 0;

34 }

35 }

36

37 PISO

38 {

39 nCorrectors 2;

40 nNonOrthogonalCorrectors 0;
41 pRefCell 0;

42 pRefValue 0;

43}

46 // >k >k >k 5k 3K 3k 3k 3k 5k 5k 3k 3k 5k 5k >k %k >k >k >k 3k 3k 3k 3k 3k 5k 5k >k %k %k %k >k >k >k 5k 5k 5k 3k %k %k >k >k >k %k K >k >k >k 5k 5k 5k %k %k >k >k >k %k %k K >k >k >k >k %k %k %k %k >k >k >k *k *k *k Xk //

424 ')A b

OpenFOAM 7 7V /r—>a VIV AR Z2EATOVET. FIXIE, Ay YaiddkdzdDIE
MUAREHY T, VAMIBZT/OZHIMEAD T A=Y hE2E-STWT, ANk
AFEIR () WIZINET. /2, AFEROETOT7 A —<y hOEREDH ) 9.

simple F—7 — NMIHNTT IZAFEMA< 5.

<listName>

. entries ...

)

numbered F—7— RIZHNTY A MHNDEZEL <n> ML 5.

<listName>
<n>
(
. entries ...
)

token identifier F—7 — NIZHENT Y T AL DM T T )V <Type> MK 5. <Type> &V A
MDA TVBDEFELKLZEDT, FIZIEANTERZDY AN THIERD &L
AR A
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<listName>
List<scalar>

<n> // optional
(

)

. entries ...

ZIZTHEETAREIIY A D <scalar> TO <scalar> (&% TIE7& < AT I N2 FEBRD T
FITY., B 74— MK, VAREES L IOMEMBHETY. TOMOT7 4+ —< v b
WEV ANDY A ZANT—REHAADFNIAEVIZE ) Y THENDIDTI—RABLY RS F—
REGAADET., TP ZHEHMA T 4 —< v MIGAAAR T NDENY A MI#E LT
BY, TOMDT A=Y IRV AMIELTHET.

425 RAAZERT NI, TUVI

ANTN, T—BI77ANVTIE—208FL UTHBINET. vectorlE, 727 1 T3IX
JGD VectorSpace TH Y, EHEHBIIWOE 3IZPRES>TVWDIDOTHMAY AN TA—<Y T
fibhFEd. Zhdx, X7 ML (1.0, 1.1, 1.2) IZIRD LS ITEINET.

(1.0 1.1 1.2)

OpenFOAM Tl&, 7V VIVIET ¥ 7 2 T 3IILD VectorSpace TH Y, TP X T —& Ak
WOBIDODFEHERESOTVET. TNPDRAHBAT VY NVEBTO LS ITHEINET.

(

OO
OO
= O O

)

Z OHNFIATIIWERDITIZ EFHEETED X512 OpenFOAM WE DITIZE S D % &4 % Fik
ERUTCVEY. ~fTICEFZRHINT DI L LFNIEVEEA.

(100010001)

426 RITTDEM

AT, PHEBEEIH IO ONZFEMTREINET. HIZIX, HBEZALIFDT S
I (kg), R ONIEA— NIV (m?), JEHBRSNRAANI (kgm™ts72) LD K512, REOD
HRIIHE— U 2R BALZ IOV TETINZRITERY XA, FIZ, RUE, 518, &
ORI E UIRT D BALOYIRREIC B W TOAEKRDRH Y £3. HERLREMEZFETTD
ZLADLAEWEEL LT, OpenFOAM 137 4 —b K5 — & L MBIk 1 Ot % A3 T, ¥
DESBRTVIIVEEIZONTERGEEF =Y 7 UTHEITUE Y. dimensionSet D AHIE
NIFAFIMADEODDA AT &ETT. HlZIE,

[02-1000 0]

FA21TFHKT B & O ITAEIFE IR RN O T T NOYIBEEITSTIG LU TV E T, RIZERRH
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No. WHi& SIHf USCS A7
1 HE&E ¥V I AL (kg) BEEFY R (Ibm)
2 KX A— KV (m) 74— (ft)
3 IR % (s)
4 IR 7Y (K) 7V ViE (R)
5 WEE TV (mol)* Y REIL (Ibmol)
6 Ei 7URT (A)
T ONE YT T (cd)

4.2 SI ¥ USCS DEAHAS

fi% (SI) & the United States Customary System (USCS) DFEAHAL T A OpenFOAM (& &
DEAREMRE Y. BRIND ZLIFANT—AMERUZBMAICESTHDHE NS Z LT,
FHZEZEZR DI, OpenFOAM RPN D0DIRTAL I N2 YBEERZ B BEL T L \WD Z L &2 Hl->
THELZLTY. FIZIFBENFZDET L 725 2 5HED 72D D—BSMHREE R 72 EDNN
TY. INS5DOUWILELSIE OpenFOAM 1 >~ A h—)b ($WM_PROJECT_DIR /etc/controlDict)
D AA ¥ controlDict 7 7 A VD DimensionedConstant %+ 77 « 7> a2}V TREINET. T
77Ul/ M, INHDEIESITHREINET. USCS® U LIETOMDBEARZ ML /2
GlE, BRUZBARICADETINODEHELEHL TS AT,

427 RiciHDHE

WHEIT —&RIZ, ThOoDEETAIMTIZL>TREINET. 2TNH5DANIE
dimensionedScalar DL FDHIPRT 74—V h2EHEoTWVWET.

nu nu [02-10000] 1;
BADnulEF—7—RK, 2ZEHD nuld?Z 7 AD word DLEIT, @EF—TU—REEAUEDOMN
EIEIND. TDIRD AIIZ dimensionSet THRAKK R ATNEA S F{ETT.
428 T74—JLK

OmmmAM@xmﬁ?~&®%<i%yyw%,miiLﬁ%Fﬁ@?~& HY, Bz
TALVIZ NP OEAAARREZ T« L7 MVICEZIIAENE Y. £43 THHEIND LD
F—7—RANZMST, OpenFOAMIZ 7 4 =)V RT—RZ2ESIZAZT.

F—TJ—R B il

dimensions FEIR DR I [11-2000 0]
internalField WH#HIEMDME wuniform (1 0 0)
boundaryField 154l 428 HD 7 7 1 IS

F43 T74—IRTar¥ar)TlbhdERF—T7—R

ZTODT—RIEETNHKRD dimentions D AHINSHIEE Y, RIZ referencelevel EA G X &
G, TA IV REBIIREL NOVD AT LB U -fEE UTHRFEINE T, HHEL N)VITEE
0 IZREINDDIIEDEMHI 2SR EI VD 2DITMOIEICHETSI L TEEY. Zhic
WNT, 02Dl UTATRD &S B HETED»NS internalField BdhH Y 7.

BRIE X Tld kgmol £ INTWBAY, ZHIEiY. SIIZBIT2WEBEDFEAREAIIL mol THD.
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— 74— R EEOYLODMEIZZTDT 4 —IV RNTETOEENNIGLTWNT, BMTFD &
AR T A—Lml ) ET.

internalField uniform <entry>;

FE—HKT71—ILK KBTIV ROERIX BEOMEEZEHDLTLHN, VANDHENTN—72
VIF—LIHDUTD T A — L% I LRI NET.

internalField nonuniform <List>;

boundaryField 1% polyMesh 5« L 27 NV IN®D boundary 7 7 1 WIZd 2 EEH IS FDENZT D
ZHNIHNIRT 2 H/B DD ANEEAET A7 aF)Thd. &5V FOALFZTNEK
MEF—T—RAHOVANEELT 4 27¥aF) R0 3. WHKIL AL, type &Sy F
DT7A—INVREDHTDEZODT7 4 — IV REHE2FHEZET. FRYDOANTERINZ/NY FOD
T4 = REMED R A TR L, —BINZIENY F 7 21 ATHUHGRGZ20HT2 71—
RF—2%2E5HAFET. OpenFOAM THERX /89 FD T 4 — )V REMFOEKRE ZTNENEHT S
TREEITES2 LRSI ICHBLUTHY ET. HEUDT 4 —IVRDT 1 27¥ a3+ AND
%L FITRUET.

17 dimensions [01-10000];
19 internalField uniform (0 0 0);

21  boundaryField

22 {

23 movingWall

24

25 type fixedValue;

26 value uniform (1 0 0);
27 }

28

29 fixedWalls

30 {

31 type fixedValue;

32 value uniform (0 0 0);
33 }

34

35 frontAndBack

36 {

37 type empty;

38 }

39}

41 // >k 5K 3K 3K 3K 3K 3k 5k 5k 3k 5k 5k 5k >k %k %k 5K 3k 3K 3k 3k 3k 5k 3k 5k 5k 5k %k %k K 3K 3K 3K 3k 3k 3k %k %k %k 5k %k %K K K 3K 5K 5K 5k 3k %k %k 5k >k %k %k >k %K 3K 5K 5K 5k >k %k %k %k >k >k k *k Kk *k Xk k //

429 T4 LUVTFa4TETIOEBER

OpenFOAM D7 — AT 7 A )V ZUIZERET 2 720D T« L7 T4 TR\E¥r7p L0 -
AT a7 7 ANMEXDRHY ET. TALVIT A TREIT—AT 7L IVAT # HIEE S
A RELTEHAINET. R\ 7L $ OIHED 7.

OpenFOAM TIFBAE 4 TEIHD T« LU 7« TR HWBETE £7.

#include "<fileName>" ZF/7/2I% #includeIfPresent "<fileName>" <fileName>& 5%
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RO T 7AWV & GArde

#inputMode —2DA TV aVHd. mergeldilfid 2717 aFVDF—TJ—RDLY
M ZHETD. DEVHLIGAMTHEINZF—T— ROV M) ZHkA L TUUEOD
[—F—7—ROLTY N)DPIFEIND. overwrite T+ 7 ¥ a3+ V ekt EEXT
%. WH|E merge 5.

#remove <keywordEntry> 1 YV ZI)—RINAZRLTOF—U—RITV M) ZHIfRT S, HEE
FXERRBETRETE 5.

#codeStream #tlJ CCH++V—AI—RzELL, TOI—RZHETCIV/)NA() - O—K -
FEITL, TNV RERTD.

4.2.10 #include & & WM #inputMode 74 L V714 7

—EEDLN-ESONRMERZ, A7 2 — IV REEBEROWIEIZHETIHEZRUET. DL
Ttk % & initialConditions £\ D 7 7 A NV EEKRK L T2 U ET.

pressure 1le+05;
#inputMode merge

COFENET 4=V RNEEBEFUIHWS 72012, ITOREY 702 ENEDT7 71 pl
ik U E9.

#include "initialConditions"
internalField uniform $pressure;
boundaryField

{
patchl
{

type fixedValue;
value $internalField;
) }

HLSETE I ZDBEDIZ/2H T 2RI DL D, L TEHEMBHITT. UL IO
RIETr—AT— 2% 1—HYOEREN-T LD - MLTE2FERLELTRYE, 2<DOXYHEFL
HNATHWS Z N TEET. HIZIEA—D RSA SIRE T NVOREE HND T — A<
ONH2GE, TOREEZTLBR LT 714 IVE—DMEKL, %7 —AD RSAProperties 7 7
JWZ include IZ & > THARDIE I VDO TY. RV I/ OFEMOMEIZE EED FHEA. HIX
3, PO 7 0 TERAREOE L FY 2HENERZL T, TR IUOETIENTETET. 2
DOBSBEIRIZIFE ZCTHHRET.

4211 #codeStreamT A LI FT 47

#codeStream 7 A L' 77«4 JIE C++ I—Rz2aV A1) - FEFLT, T4 27¥ar)oxT
VRV ERAKLUEY., I—REIAVNSNANVEEFUTFTOF—T—RTHRELET.

o code: I— RZIFELET. ZHk0Stream& os H & U dictionaryk dict ZHIE L
U, 2—HFREI-ROHFTINSDIIBEMES ZeNTEET. HilRIE, YFET—AD
T4 27Yary) (T7A4N) MHF—U—R - ZVRVERVHTIENTEET.
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e codelInclude( 7Y 3 ): OpenFOAM 7 7 1 V% ZiAd 72, MDD C++ #include
XZfHETEEY.

o codeOptions (#F 7 23Y) : Make/options DHi(D EXE_INC (ZHZ T, END T /3o
VT 7RIBETEET.

e codeLibs (47> aY) : Make/options DH1D LIB_LIBS {ZIIA T, :BMD I I3A )L -
7oV RBETEET.

dI—RiE, Nyva-TI7Y hNE, 9805 #{...#} THLZ T, @EOXFHEFEU
FOHEBITICD > TELZENTEET. ZOZDDRBOMOHLDZELDIE, £TO
AT - BN REDFREEL LI, —DOXTFH LR £7.

PARIZ #codeStream Dl Z# /R U 9. D I— Rik controlDict 7 7 f WHIZENLNTE Y,
TA4oYar) TV RUERMODHL, HHFREEZRD D OO HLFEEZMBLTVET.

startTime 0;
endTime 100;
writeInterval #codeStream
{
code
#{
scalar start = readScalar(dict.lookup("startTime"));
scalar end = readScalar(dict.lookup("endTime"));
label nDumps = 5;
os << ((end - start)/nDumps);
#};
}s;

43 BB &ET—4 DA

OpenFOAM DV I NZFET, T—ZR—=A% Y N7V F$T252LI2&>T, BT F
. TAR=AIAHBEHIEL, -7 —FOHhiR@EETD, BRI ICERINDED
T, BIET—AR—=2ZE > TRABDEFEZTT . controlDict T4 7 2 FVidT—FR—
ADVEFAZ AT RIZEATIING A—=REZFZELUET. controlDict DF—7 — R AJJHHEIEE 4.4
eI N TV ET. MG R E writeInterval AJI7ZITIERE IR T, BT 5
EREDOEHIZIEFE A4 TRINZT 74N MED T —ZR—=ANHNLNET.

P ] )
startFrom FAATT DB AR IRZ D 1
- firstTime FHETDHRL T2 L7 M) DD S THRADKRZ
- startTime startTime DIEHD ANIT &V ED B
- latestTime FHET DL T4 L7 M) DD B THRILEDKRZ]
startTime startFrom ® startTime % I\ 7= fi# 4T DB REA]
stopAt FERT D& T IR D il A
- endTime endTime DIEED A SIZ XV E D 5 KH]
- writeNow BEDR ATy T Tt % 1k T — 2 2 EIHT
- noWriteNow BUEDFE A T T T % 1hD T — R IFESH I W
- nextWrite writeControl TEE LZIRDT— 2 EEH LD AT v 7T % 1k
H3
endTime stopAt D endTime THEE U 7=t D& 1 X
deltaT fighr DRERI A T 7
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H4E OpenFOAM DT — A

F—aDEXHL

writeControl
- timeStept
- runTime
- adjustableRunTime

- cpuTime

- clockTime
writeInterval
purgeWrite

writeFormat

- asciift

- binary
writePrecision
writeCompression

- uncompressed

- compressed
timeFormat

- fixed

- scientific

- generalf

timePrecision
graphFormat

- rawf

- gnuplot

- Xmgr

- jplot
T — B DFEAIAS
runTimeModifiable

T7ANNDT—EDOEFEZHLDEA IV 7Ol

AALATY TDuriteInterval TEIZT— A2 EIHT

AT ISR writeInterval M2 IZ T — A 2 EXIHT

fEAF I writeInterval P& IC T — & 2 EIHT, RERSEE AT Y
7% uriteInterval & —E9 2 LD IZHHEET D (HBEIREH AT TH%E
EITOBEICMHEHTS).

CPU Fffl writeInterval B & IZT— R 22X HT

EHB writeInterval W I X IIT— 4 2 EXHT

EFD writeControl EEEH LU CTHWSLNDE AN F

JAMIIN —ATHRZ T4 L7 MV 2 EEEXT L2 LICE>TRIEIND
BT+ L7 M) OBDOEREZRTER. 22 21Etg =5s, At = 1s,
purgeWrite 2; D& X, 6L 7, ZDDFT A LI MN)IZT—ENEZRZE
N7, SsDT—EAN6IZEEEIN, 9sDT—AN 7IZEESIIND.
Rl ¢ L7 MU BRAZ JshiZ 9 5 121E, purgeWrite 0; £ 9 5. HEH
IRREMAMTTIE, PARTOKEFE O R % purgeWrite 1; €962 & Till
MUTEEXITES.

TFT—=RI7ANDT =< hEIRET D

ASCII 7 #—< v b, writePrecision DEXHM £ TEMLND

NAF)— - TH—3v b

FEO writeFormat (ZBIE L CTHEAIND B, 774 M Tlde6.
F—=RIT7ANDIHE=EET D

T

gzip [E#f

%71 L7 N)DR—=IVTDT 4= hDER

+m.dddddd @ d DM timePrecision T 5413

+m.ddddddetzz ® d DEH timePrecision THRD 5413

RN —4 RiEE U <X timePrecision THEIN-IBHIU LD L
scientific D7 A —<V M2 {EET D

EFED timeFormat (ZBHE#E U CHHAINDEE, 774V N Tlk6
TV —=vavilEkoTHIND YT T T—ZDT7 +—3 Y h
EI D40 ASCII B A

gnuplot JERD 7 — &

Grace/xmgr JERD T — X

jPlot JTERD T — &

controlDict D & D BHWFTNND T « 7> 35V D yest/no A Y Flidk
BA LATY TOHEDIZ OpenFOAM 12 & > THEGAAEND.

Run-time loadable functionality

libs

functions

TSI 0— R 3% (SLD_LIBRARY _PATH L0O) &S T 75 U DV A
k. HIZ1E ("libUserl.so" "libUser2.so0")

BE oYU A . FEATRICH ZIE probes
$FOAM_TUTORIALS Dl % 218,

0 — R9 5.,

T BEEF—U—RPERINGBS, TIANMANEZIRLUET.

#& 4.4 controlDict 7+« 7Y aF ) DOF—U— RIEH

PARIZ controlDict 7+ 2> a >V DASIHIZRLU £7.

17

18 application icoFoam;
19

20 startFrom startTime;
21

22 startTime 0;

23
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24 stopAt endTime;
25

26 endTime 0.5;

27

28 deltaT 0.005;

29

30 writeControl timeStep;

31
32 writeInterval 20;

33

34 purgelirite 0;

35

36 writeFormat ascii;

37

38 writePrecision 6;

39

40 writeCompression off;

41

42 timeFormat general;

43

44 timePrecision 6;

45

46 runTimeModifiable true;

a7

48

49 [/ xEskokokokskkokok ko ok ok ok ok ok ok ook ok sk ok ok ok sk ok ok ok ok ok sk ok ok ok ok ko ok ok ok sk ok sk ok sk ko ksk kR ok kkkokkk ok / /

44 BIERF—LA

system T 1 L7 NIZdH B fvSchemes T+ 7 3+ Vix, 77)r—a v OETRIZE DN
%, HRENICBII2EEBEDHIZNTIHMEAF—LE2RELET. ZOHITIX, fvSchemes
TA7YaFVIZBNTEDEIIL, INLDAF—LEFETILE2HEL 7.

fvSchemes IZ B W THUEA F— L% EHY & TRIFNIUIR S RWIEBIRZRTHIE, #i 2 1X42 /A
EWV O ZEBBIEY, —DOREENLMOEEANLHEEZHITHIHETY. OpenFOAM T
ik, —HICHIBRES AF—L2BIRTEIDLDIILAVEES>TWET. BIXIE, KM
3% < D —ATRIERINTTH, OpenFOAM TlE, 4 TOMFIEIZN U THEL WA A F—
LDOHMNL AHIERNTED LD IZR>TVET.

BEABOIEE, ZOLDBEROEBHDI SRDMHH LAY £, 2—ViF, FITHE(MLT
FEBINTDZENTEETH, TITREAV AL EREEMS & A2 DN —HIKTT.
H) AFEIEFOREIIE T 2MEEZ R LTS 2 THEEAINE T, FHETOMEIIE T
DNTOMEM S LR NIEZY) FHA. ZORMAAF—ACBVWTEI—FIFHEITERD
EINTE, FEDERBUH, FHIREIZHW D FHUEICIE, FRlICEEI I 20 < 2D A
F—LPHBEINTVET. BUEAF—LAZEELATNELSBVIHIZNWA NS DH Y 903,
ZN5IE vSchemes 71 73 2 F VIZBEWTERASITRTIT IV IIHFEINE T, £45128
F2E&F—TU—REYTT4 72 aFVDOHAFTTY, TNHEELFEDLA TDOEHE R >
TWbDbIFTT. #HlZiE, gradSchemes Zid grad(p) (L RHIND) LW o2 TOHNIH
NHY FEF. TOMDHIE, BAFIZRU fvSchemes 7T+ 7Y 2 )Y Ofkkre ZEL 72X W,

18 ddtSchemes
19 {
20 default Euler;

OpenVFOAM-2.1.1



U-116 %48 OpenFOAM D7 — A

F—7—K GNP SN )
interpolationSchemes 2 sMIDED MM

snGradSchemes K& - 5L OD YRR 3 6] /) P 0D 2% i 54
gradSchemes A

divSchemes FHLV -

laplacianSchemes AV A VA VE

timeScheme 1LIRE 2 ROFRIEE 0/0t, 02/0%t
fluxRequired 75 7 AD LR B B

#% 4.5 fvSchemes T2 ERF—T7—R

23 gradSchemes

24

25 default Gauss linear;
26 grad(p) Gauss linear;
27

28

20 divSchemes

30 o
31 default none;
32 div(phi,U) Gauss linear;

33
34
35 laplacianSchemes

36 1

37 default none;

38 laplacian(nu,U) Gauss linear corrected;

39 laplacian((1|A(U)),p) Gauss linear corrected;

40
41
42 1interpolationSchemes

a3 A{
44 default linear;
45 interpolate(HbyA) linear;

46
47
48 snGradSchemes
49

50 default corrected;
51}

52

53 fluxRequired

54 1

55 default no;

56 P

57}

58
59
60 // >k >k >k >k 3K 3K 3k 3k 5k 5k 3k 5k 5k 5k %k %k >k >k >k 3k 5k 3k 3k 3k >k >k >k >k %k %k >k >k >k 5k 5k 5k 3k %k %k >k >k >k %k %k >k >k >k 5k 5k 5k %k %k >k >k >k %k %k K >k >k >k >k 5k >k %k %k >k >k >k *k *k *k Xk //

Z W% R % & fvSchemes T4 7Y 2 F VIFLARDEENSHK D Lo TWDB Z b0 7.

o ANDD..Schemes DYV 7T« 7Y aFVITiE, fHELUAZKEIINTEF—U— RBF N
ThY, default ODF —T— REFET T EIA, TOMIZE, FIRIXVpIZDODWTIE
grad(p) W5 & 512, FREDHIIN U THARZELS LT, TNIIHIETEF—T —
REBETDIZIENTEET.

o fluxRequired DY 757« 7> aFVIZiE, HlxXpD&HiZ, 77V r—yarvohty
TV I AMERINDGNEINTHET.

£ U, default D AF—AWRFED ... Schemes DY 75 1 7Y 3 F ) TREINZGEITIE, Y7
T4 aFVBRBRLUTVWEIETOIEIZZDAF—ANEHINET. HlZIE, gradSchemes
IZBWT default BWEEINTWDIHEIZIE, ZOT7 SV r—aviisird, Vp, VU &
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WO 2L TOAEIEIZN UT, £0 default DAF—ADEHHINEDIITY. default 5
EINTVWD LI, TOVT T4 7Y aFVIIBVTEEDAF—LENVDBWHIEET D
MENELB) 9. ZOFITIE, grad(p), grad(U) OFATNTY. ULNULARDIS, KE
DEDITBFAINZGE, TOHIIH U T, BEIN/ZAF—LAd default &V ELIN
9.

MHOVIZ, 2—Hidnone TV MVIZLY, HZATdefault AF—Lz2FHLRNVESIZET
XEY. ZOHAIE, 2—VFEeoV T T4 7Y a Vom0 TOEEME % IZIEEL RS
IERYD FXHA. default IF LEEX TN TIEIDTT NS, default |2 none ZHET
2RV TENELNETA. UNLUAEDS, none ZHET DI LIE, 2—U»RELTOIH
AN E LR ITNER L RN END, TOT TV r— a VIZERIZEDEMEET S
NERBTD LD HTIIEHTY.

IWOEITIE, £AS5IZRUZZNETNO AT T DIFIZDWT, BIRTEEZAF—L%20N
9.

441 MHERF—LA

interpolationSchemes ¥ 75 ¢ 7> 2 >+ V2%, %, wbdubd SR D AMEZ N
SHEMNHY £9. OpenFOAM TONIFAF—LDBREEZK 4.6 IR0 £9H, Zhidmu-o
DATIVIZHTONET. —D2OAT TVIF—MNRAF—L40, TLTHO=2>DH57 T
VX, 445 HTHAT D EDIZ, EITHEARTONFE (FER) HD A7 ADBEEAL & — #5128
DB EDTY. 22— interpolationSchemes ¥ 757 1 7> a > DIZBEWT, XfiikiAD A
F—L% —RINZRT =V RORNFFITEHT D Z L&, TIEFEAERN] OTER, BRANHF
AF—ALLUT445HEVELUAZZTHHLTHE XX, &b, UIMISTD LS B AF—
5% OpenFOAM TIFAHATREAR Z L ITHERITANEITED, —BIICHREIND AF—LDH
ERAGITRUET.

TEHEDAF—AIE, HIZF—T—REZY N DAZHT I L THEETE, #lZIL1linear A
¥ —Ah% default L UTCIRETDITIFLLTDESIZUET.

default linear;

SHRARA DA F — A, WNOBEEIZESMRICESVTHRTFEEZITNET. TNEDAF—A
ZHRETLI2HEIE, WFOR—A L B[R GOAFINBETT N, 1FL A YD OpenFOAM
DT ) Ir—avTik, Thidphi &8> TEY, 2O, #%, surfaceScalarField
DEEDWHRIZAIET S EDTY. ZDHA ROHTIE, ARHEDOAF—LD=2>0DH7 T
1%, general convection, normalised variable (NV), € U T, total variation diminishing (TVD)
LRI N ET. blended AF—AZFRVT, general convection & TVD AF—AlX, TDA
FoLH LRG> THREI N, HIZIFXWAK phi [ZFED< upwind A ¥ — A% default &
UTHRETDITIEMUATDOLSIZUET.

default upwind phi;

W< DO TVD/NVD AF—AIZIE, 0< ¢ < 1 ORFEOBE Y BBETTA, ¢ =11 TVD
FMITHES ZEITHRIB L, EEERERWVPEREZRTOICHL, v =0 FRbRWVHEEZ 5 X
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9. BH =1 TOEGTHBENOTY. FHK phi (2HI< ¢ = 1.0 TD limitedLinear A
F—AL%, default L UTHETAHIZIFUATOLIIZUET.

default limitedLinear 1.0 phi;

4411 BEEICHEBEIREINDZANIEBICHTERAF—A

B ZHFHNREI NS BEDH D AN TEDEZHDIZ, WS OPDHIRMAIAF—LHE NS
IERARA D ) £9. 2 —YDHRE L ZFFHICBRET 5720121k, AF—LADHHFNIIX linited
EWDEENEHICA T 5N, TBEZLBE%%%‘MQ%/%LTT?B%U 9. #lZIE, vanLeer AF—
L -2 & 3DOMTHEIZHIRT S 720121F, ROLDIZHEL £9.

default limitedVanLeer -2.0 3.0;

< fEHLNB 0L 1DEITREINDANTLEDZOIZFHMEINZKEH D) £9. 61T,
AX—LDLFENZ01L ZAHTB Z L TERTE XY, HlZIE, vanLeer AF—A% 0% 1 DT
REIZBRET D 720I21E, AFDEDITHREL £9.

default vanLeerO1;

BRI HF A PRE T D2 HLE5EKIE, limitedLinear, vanLeer, Gamma, limitedCubic, MUSCL,
SuperBee DAFXF—ATHHATEHZ I ENTIET.

4412 NI BMVFICHTERF—LA

R MG T BHIRA & AF—LIZDOWTIE, G5O HA%E BRI THER I NN ER
DV I v ZNRHD ET. TNHDAF—AIE, BEDAF—LDHENIVEIMAD Z & T
NT DL EMNTE, limitedLinear 128 U TCik limitedLinearV & W/~ EA5TT. ZhHV
Ji¥ limitedLinearV, vanLeerV, GammaV, limitedCubicV, SFCDV &\ - /2 A& — A THIH
TEIENTEET.

442 KREERARAIERAF—L

snGradSchemes & 757 ¢ 7> a2+ VX, REFEMAAAREDOEIZ LD EDTY. RMEERSA
FARIE, BFORBETHREINETH, THE, FREIEHEL T ZO0KF0HLIcE
R MEDABLD, FHEOER GO T . REERARAEIE, THEEREZMHEDS 2012
BEINE TN, HIARDEF ST SV 7 VIHEFMT IBICEBELRY £7.
FIHTRERAF— L2 R ATITRUETY, IhSHBBIIF—TU—REZVMN) 2@RT D
ZETHRETEEY. /272, linited IIHINT, 0 < < 1 OHPFHDBRE BB UET.
ZZT,

0 uncorrected (X,
0.333 FEERFHIE < 0.5 x ERE,
Y= (4.1)

0.5 JEERZHIE < ER RS,
1.0 corrected IZX .
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DA F— 4

linear i (=)
cubicCorrection MHAHREAF—2L

midPoint Y5 E AN T R A
JE_ESFFRA F— A

upwind i\ _EZE 4y

linearUpwind R 25

skewLinear O3 AR EN EFEAF— L4
filteredLinear?2 @mEAKDMEZTD T 4N AY) VT %#ESITIEAT—A
TVD A% —A

limitedLinear B IBARE 20

vanLeer van Leer ) I v &

MUSCL MUSCL Y I v &
limitedCubic HREY Iv A

NVD A% —A

SFCD HEI 7 « VAL ED
Gamma 1) Ho < En

#4.6 FHEAF—LA
T9.

£oT, =050 1linited AF—A% default & UTIHRETDIIFRDELSIZLET.

default limited 0.5;

AF—LI G

corrected P FEE A Al 1
uncorrected FEERMIELL

limited v BRRIEE R IE

bounded RIT 4 T AN T O FMMIE
fourth 4 IR7T

FAT REERTAAEA X — A

443 HRERAF—LA

gradSchemes ¥ 77 « 7Y aF VITIFAGEAZGR L 9. SHOBEEAF — A1, K48

DOHNSEIRGTDHZENTETET.

BERU L A — A i

Gauss <interpolationScheme> 1{XDH T ALY

leastSquares 2 IRDF/N Ik

fourth 4 IR DE/N "R TR

celllimited <gradScheme> ERDOAF—LDEINGIEN—Y 3~
facelLimited <gradScheme> ERDAF— ADHEFIRN—Y 3~

7 4.8 gradSchemes \Z BT T & 2 HER(E A F — A

leastSquares & fourth DHH I, BB ILAF —LADIHBEFRD LS IZIZTDAXF—LH%

fBETDEITTHATY.
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grad(p) leastSqueares;

Gauss ¥— 7 — RiE, HU ARSI & 2 EHEN LG RABIEOMELZ2IEETL2EHDT, Ih
X, BFOFLNSFEOFLANDMEONEZHEELFEY. ZD7~D, Gauss TV MV T,
FKA6DEDBHNFAF—L 2RI THRETDILENHY £9. —RINBRHAFATF—LUN%E
BINTZ2ZLIFEFEAERLS, FEAEDT—ATIXRD &L S IZ linear AF— AL ZEIDMN
IR T .

grad(p) Gauss linear;

= DDOREARN B EHAF — AL (Gauss, leastSquares, fourth) DHIPHRERRIE, BEFILAF—
LDHETIZ celllimited (F 7213 faceLimited) 211725 Z L TEIRTE 9. HIAIX, LI T
BRI NAZATA - AF—LIFUTDO LS IZRY 7.

grad(p) celllLimited Gauss linear 1;

444 STSVFTURFX—LA

laplacianSchemes % 77«4 7> aF VIZIE o oV 7 VIEZRA L 9. HEIFEOHF TR
5ND V- (pVU) LW MBS TV 7 VIHZED XD IZTY M) IZERT 20 e 0D
&, laplacian(nu, U) &\ 27z word il +CTH A 9. BEHLTIEE UTERDDIX Gauss
AF—LEITTEN, IHITHEGRE (ZOfITIEy) ORFFAF—L%, VU IZHT LKA
ERRAARA X — LD 2 BT 2 0EXH) 9. 2FY, 2OV MIVIEMUTDOLS
28D 9.

Gauss <interpolationScheme> <snGradScheme>

WIFAF — L3R 4.6 0 OEIRU £, BEIE RN LAT—L0N06ERI N, FLAED
%4 linear (U F 9. RETERAGHAEAF—LIEER 47T 0HFRL, £491ZE LN TNS
EDIZAF—LADOBEPFUIBUERMEE 2 REL £, KOHITDT 7T ATHOMAIKZTY M)
WEATFD LS IZRY £9.

laplacian(nu, U) Gauss linear corrected;

AF—LI BAERME
corrected EHIRE, 2k, fRA=rHY
uncorrected #IBE, 11X, FELRSFIY
limited v filiiE & M EDRE
bounded HIBR A A5 D—IR
fourth MEHIRR, PR, RSP

% 4.9 laplacianSchemes (23 J % RMEEAR ST WA F — L OME

445 FEBAF*—A~A

divSchemes ¥ 77« 7> aF ) IIFFEBUAEZ LR L 9. WA FZOHTH S NS B2
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HRE Y - (pUU) 1 E S K5Ik 200D &, OpenFOAM O7 7)) r—3 3 v Cldid
H div(phi, U) EWOFHFCTH5RAEd. ZITphild 7TV I A ¢=pU TT.

L FIEE UTERND DI Gauss AF—AZITTEH, IHITHROE (ZOHITIXU)
DHNFAF—LAZBINTD2HERHY FF. DFY, ZOIZYMVIXBAFDES 2R £9.

Gauss <interpolationScheme>

WA X —AlF, —BZREDPHTEEDEDEED, K4.6 DENLEIRLUET. Z0D#
R, K4101RFT &, BUEHMEEZ KRS SPREDITET. WNRHEONFEAF—L %15
ETDIGETE, RAIRFREOIEE UTHIZENDR>TWDEDE L, HEDONIHAF—A
Rk U ERA. 2FY, HlziEdiv(phi, U) DHFETIE, FKlEphi & UTHMTT DT,
IHIZZONFAF—LEZBETDEFENELDEZITTT. £oT, KOFITOJE ERIAHF
AF—LDIREIFIRD LD IR £9.

div(phi, U) Gauss upwind;

AF—LA EEA S

linear 2K, IR

skewLinear 2%, (V) HEHIR, O AmHE
cubicCorrected 4R, MEHIR

upwind 1R, IR

linearUpwind 1IR/2 %, iR

QUICK LIR/2k, IR

TVD schemes 1IR/2IK, IR

SFCD 24K, IR

NVD schemes 1IR/2 %, iR
# 4.10 divSchemes \IZB T HAI NS M AF—LDME

446 BEBERF—L

—IRDOWEREIMIE (0/0t) 1%, ddtSchemest 77« 27> atVTHRELEYT. FHIINTD
HEBAEA R — AZR AT NORIZENTETET.

CrankNicholson AF —ATIE, Eular AF—ALREAEIEIEEEZRODIBH Y ZHVE
9. o = 1 OHAEIZIEMFEZR CrankNicholson, v = 0 DHEIFMFER Eular IR L 7.
#iFE7% CrankNicholson TIEIAZRERT —AIZBWTIE, BEEREEZWNL 5 Z L TEtE24LE
fLIEBIENTELZLAHY 7.

AFx— A Bl

Euler 1R, #HIRE, B

localEuler B ATy 7, 1R, HIER, FEH
CrankNicholson ¢ 21X, filFR, B

backward 21k, &M

steadyState REFTE BRI DWW TN R

% 4.11 ddtSchemes \Z B W T {H AT REARBESUL A 3 — A

RAF—AZBETD & XE, FEHMEHOT 7)) r—Y a VIdEHIRBTEITT 24
LEEL, FATOFERUTHD I LITERUTLIEZI W, BIRIE, FEEH O RERIEEME T
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NODI— RTHD icoFoam 2 EfT79 D & XIZ, steadyState (EHIRE) 2HEL/6, 8%
5 RIFIPER LU ZR2WODT, EHFOIEEMETAVD 7281213 simpleFoam % {5 XX T,

2 IRHEREII A IH (02/0t%) &, d2dt2Schemes ¥ 757 4 27> aF VDR TIHREL £7.
d2dt2Schemes & U Tl%, Euler AF¥F—ADAMWFHHAEETT .

447 FRRDEH

fluxRequired V" 757 « 7> 2> VIZi, 77—y ayDOhTiRERZERT2HE2ESHL
F9. HIZIE, ZLOBEIET T r—ravTld, FHOHBERZMH LHRENERT S
DT, TDLDRT—ATIE fluxRequired 3 75 « 73 3 F VIZIZHIZE S D 728D word ##iH]
TTHhHDp i LT,

fluxRequired
{
P;
3
45 EEETIVTY) X LHIE

FERDVIVN GRIERE), 2%, BEIOTIVTY ZLIE system 71 L7 b ) D fvSolution
T4 7YaF)NLEMINET. DLTFIZRTDIX, icoFoam YV ILINIZRBEER fvSolution T +
2 arVnsdANIFITT.

18 solvers

20 P
21 {

22 solver PCG;
23 preconditioner  DIC;
24 tolerance 1e-06;
25 relTol 0;

26 }

27

28 U

29 {

30 solver PBiCG;
31 preconditioner  DILU;
32 tolerance 1e-05;
33 relTol 0;

34 }

35 F

36

37 PISO

38 o

39 nCorrectors 2;

40 nNonOrthogonalCorrectors O;
41 pRefCell 0;

42 pRefValue 0;

43 }

46 // 3k 3k >k 3K 3K 3K 3K 3K 5k 5k 5k 5k 5k 5k 5k 5k 5k >k 3K 3K 3K 3k 3k 5k 5k 5k 5k 5k 5k 5k K 3K 3K 5K 5K 3k 3k 5k 5k 5k 5k 5k %k %K K 3K 3K 5K 5k 3k 3k 5k %k 5k >k %k %k XK K >k 5K 5 >k %k %k %k >k >k >k k Kk k¥ //

fuSolution \ZEATINBYINVNREDY 7574 7Y aFVEEATHET. ULMrULAENS, K
HED VIV NZMibdID fvSolution DK IEERI BT T T4 7> aFVDNI 8Ly vk
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ODTWET. IN6DYTFo 7Y aF VIFAEDENTHIIT S solvers, relaxationFactors,
PISO, B LU SIMPLE % A TCWET.

45.1 #EHVIL/EHIfE

BIEDOEBROY 771 7> ar ) ThHY, §RTOYVNMNADT TV r—yavicingd 7
T4 273t ) Idsolvers TY. I JITIFAMBULARRICMHEA I NG TNTNDME Y LA
ZHRELET. WAL TV TEIETLREOMELZ M ZOIHERE TNV ITY ALz E
W27 TV = a Y VN EESIRIC 2 D & — L OFRE Y IV NGERIE SRR R OO R
RIZARYD 9. TRIBY LN 80D SEIZLATRRDHHRE RS EIZIE TV IS L AU T
SZLEHYFET. HEORICBE N TONRDEIRI BT 20 E T,

solvers IZHITHETLY MY DX TS F—7U— Ri&, BELZ>TWL HRATHEI»ND
I &% word TY. #ilZ I icoFoam &, HE U L[ET p DHFEAEZMS DT, =TV MVIFU
BEUpeRVET. ZOF—T—RDBITIK, YILNDRATLIDVIVNDBESINT A —
BEGULTA7YaFINREET. VLN, £4.1212789 OpenFOAM TOEREM S,
solver ¥—7 — RTHEL £9. tolerance, relTol, preconditioner R ED/ST A —4& %
IROFITHHL 9.

VIIZA F—J—R
HIH ST & A PCG/PBiCGT
AL—YEFi>7V )N smoothSolver
NSRRI ILF 7YY R GAMG

B 722D 7= DXF Y LN diagonal

+ PCG 1T FRH, PBiCG IZIEXIFRA
#4.12 FEYILN

VIVNIENFMTH & IR TE &2 KA U E 9. 475 DN FRE IR T S SRR O REE 12
FEL, 2—FBRINERETDIEARETT A, #IZI1X OpenFOAM H3AE Y 72 L /N )3k
BENTWENEINELI—HIZT RS RATE2DIITT =AY —I%HTDT, Thidb
HTIEHY FEA.

—-—> FOAM FATAL IO ERROR : Unknown asymmetric matrix solver PCG
Valid asymmetric matrix solvers are :

(

PBiCG
smoothSolver
GAMG

)

4511 fROFAEHH

BRATHY WNIFRKAEETR, $RDBMROEEEIC &Y HREAZREZ MDD IEL LI SV
TVWET. BEEFERE L, MOBEEORBELEDOT/NIITIUINIWIEE, D EHEREE Y
9. LVIEREICE, EER, BEOME HRERRALT, EAMEOADOREIIZNE Z L
WL THMMINET. ZATE T IMEDO AT —IIhrhb o T ERINET. F
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EDT 4= RTHEAZM SN, WIHHOEETZD T 1+ —)V ROBLEMEIZFEDNTHEZ )
OFET. TNTNDOVIVNDKREHBEDHZIZ, BAEITHIMINET. LFROXEDESL 5
IV IV N E IR L 9.

o FREMNVIVNDEFBMEUFIZHA TS, tolerance;
o VIHEELLERN YV IV NOEBNHIARFFRMELL N IZ)HA T D, relTol;
o KEFRHMIZARBLOHZIEZ S, naxlter;

VIVNDRENIIRINT D ERETH D EEZD I ENTELHVNIWERELVNIUIZETT D
NETY. VIDOHNE RN ZEDHIEIED & BB R RN DO R HET R ZREL £ 9.
FEEHMHTIZBNTIE, BRLICBWTHEE YV IVSOREIZNERIE D 72012, VIV SO
IRAZEE 0IZRETDDOMN—MRITY. tolerance LU relTol LW o ANEIZETDY )
N UTT 427y ar ) TRELAITNERY FEAD, maxlter (FA4 TV 3 VT,

4512 RIREMIHEAEY LN
AR IV NTIE, I I EBATHIORINE G ERH Y, Y IVNT 1 7Y a7 ) D precon-
ditioner ¥—7 — RTHEL ET. TNODHMMFIEE K 4. 13 1Z5&HK L £7.

[HE= F—7—R
XAARTER TV AF — o (NFF) DIC
EEN AR IV AF— 0 (Fv v ¥V I E DIC) FDIC

K AAR5ESE LU (FERFR) DILU

X 4 diagonal
TRV TF 7)) v R GAMG
iR U none

F4.13 WiREMEA TV a v

4513 FEHIEVILAN

FEFNEZ S VLN EWTE, BAEE RET 2 M ENHY £9. BATEA TV a vt k414
WZEIHER L £ 9. —fRIC GaussSeidel IZREFEHTE DA T a VTN, [FFI0ABENLWEES
TH, DICTHAIUI L VIR U T ARY £, HAHIZL > Tk GaussSeidel 12 & 25EMEE
U7z, WP b DICGaussSeidel L IEIEND HIENI HIZEHATY.

TR F—T—R
HIOX -1 57 GaussSeidel
WARTESE TV AF—0fF (RFR) DIC

SNARTEEIV AF—0 CIHRR) & HD A - ¥4 F) DICGaussSeidel
F4.14 BHREA TV a v

7z, RENRITA=RIIfEST, BANHGREINDHEN nSweeps LWV F—T—RiZk-o
TAL =T OHEEED BT NIEE Y FHA.

4514 RKRBEEAILFTY vy RVILN

RECETIVF 7)) w R (GAMG) O—fBAb X 7z PRI T OFANIRENE . IV
PRENAY Y ATERLREZEEET. TUTC, ZOMELIVHPVAY Y 2IZBELUET. Eif
B % BT OITHINN A Y Yo BIZYIHOHER e UTZDOMEEZENE Y. melick DAY
VAR L XOEEDORMMAY Y AWHE 74—V R - FT=RIZFETEIV LV TI2L D
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AMOBEME D ENE ZIZ, GAMG IFEHED HEXI D #HS A 9. ERRIZIE, GAMG IE5
EINZAY Y aAaNLHAZIKD, RAIZAY Va2 LTS LTVWEEY., o1—
FlEt VD nCoarsestCells DEUIEH U THREMN L NINZEIT 2 KIEKD A Y Y 2y o1 X% 45
ETDHETTHOEREA. LILOKAEIF agglomerator ¥ —V — RIZ&>THREINAZT IV T
DALTEITINET. 5D& A5, faceAreaPair E#EO F T . MGridGen DILEF I N/ A
TV N F4 77V EBET DEMATIPBER MGridGen A TV a VD 2 LITHER
FTELRBENHY) £T.

geometricGamgAgglomerationLibs ("1ibMGridGenGamgAgglomeration.so");

OpenCFD DRI L AUE, MGridGen AV v K&V £ faceAreaPair A Y Y RDAMBENT
WET. IRTOHEIZEWT, cacheAgglomeration A WV FIZL > THEGZERIIF Y vV
VaTEEY. FEAIEIX4.5.1.3 THALZE DI smoother ICK > THIHREINET. DR
ERBAY Y 2BEL ROVZBEWTEITINDS A1 — 7 [01$% nPreSweeps ¥ nPostSweeps,
nFinestSweeps DF¥F—7 — RIZL > THHEINET. nPreSweepsh ND AN T IV TV XLH
Ay azfl<dd LMD, nPostSweeps NDAINET IV TV AL A Y Y 2 % ffli 57 E
95 L X, nFinestSweeps IEMNHREMMNNL NIVIZH D & SITMHbET.

mergeLevels ¥ — 7V — NiX, LV EHL, S ULKIEHINS T2 AE—R2HIILET. £
KOEGEIFE1T VNIV T D, §7205 mergelevels 1 DEDIZHETDIDONHETT. HBEIC
LT, R AW Y 2L T, HlRIXmergelevels 2D X DI —EIZ2 L ILHLL
FLIFMMN<TEILIZEST, MBMEZHRIZEITEIET.

452 ARBIEMEENT

OpenFOAM T & <3 fvSolution D 2 ZHHDY 75«4 7 aF VIFEM U THIMT 2
relaxationFactors T, st EDZENEZWETD2DIMHAINDG T 7 =Y 7 BOTEN, RIZER
R EZ fRr 4 SIS bN 9. BHNE, TSRO ORNIIMOY Ny 7 ALY — A%
BEHT L), £LFEEEBZ2EEHTLIZLIL-T, XEFEEOZEEOZZHIET S Z
ETHONET. BHFEE e (0<a<1) IFEMOEZIEEL, 000Ha=1FTEML, &
Tlda— 0> THMU £, a=0F8kL ZREFETEHZ 2 EIIERNGED
fRTHY, MUHRT—ATY. BER o ORBPUILE LU -FEEHEICITLIIENTEELH
WINS L, FANERRE AL—RIZEDONDIRERIS UATERYD FEA. 0.9FEED
a DETHNIEL K DEELEEPHRINET. ZZ0FLU RWE, HlAIK 0.2 IXKEE
BB T258%0FICRONMETT. 2—FIIHMIZ, HDHEHICEHEL TV D word
HBRLUTHRIIHEET S Z LIZ& 2T, REDHIBOEMBHRZIEETEEd. IFTH
JE A 7E R BB JE IR D simpleFoam D F 22— h U 7LV DHITHEOLN D EMGRE SR TE £

18 solvers

20 P
21 {

22 solver PCG;

23 preconditioner DIC;

24 tolerance 1e-06;
25 relTol 0.01;
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26 }
27
28 U
29 {
30 solver PBiCG;
31 preconditioner DILU;
32 tolerance 1le-05;
33 relTol 0.1;
34 T
35
36 k
37 {
38 solver PBiCG;
39 preconditioner DILU;
40 tolerance 1e-05;
11 relTol 0.1;
42 }
43
44 epsilon
45 {
46 solver PBiCG;
47 preconditioner DILU;
48 tolerance 1e-05;
49 relTol 0.1;
50 }
51
52 R
53 {
54 solver PBiCG;
55 preconditioner DILU;
56 tolerance 1e-05;
57 relTol 0.1;
58 }
59
60 nuTilda
61 {
62 solver PBiCG;
63 preconditioner DILU;
64 tolerance 1e-05;
65 relTol 0.1;
66 }
67 }
68
69 SIMPLE
70 o
71 nNonOrthogonalCorrectors 0;
72
73 residualControl
74 {
75 P le-2;
76 U le-3;
77 "(klepsilon|omega)" le-3;
78
79}
80
81 relaxationFactors
g2 {
83 fields
84 {
85 P 0.3;
86 }
87 equations
88 {
89 U 0.7;
90 k 0.7;
91 epsilon 0.7;
92 R 0.7;
93 nuTilda 0.7;
94
95 F

96
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97

453 PISO & SIMPLE 7)LT31) X &

OpenFOAM DIF & A EDIFRIKIIZEY IVINT TV Ir—3 3 VI, pressure-implicit split-operator
(PISO) ¥ U < i semi-implicit method for pressure-linked equations (SIMPLE) 7L 3V X A
EHALET. IN6DT7IVTY) ALK, EELEHDOHRERZ L 72O KMEET, PISO Ik
FEEERBOMBEIZ, SIMPLE IXE RBOMBIZHNET.

W7V T ALIEO L ONOXIHIfEE KD, I, TNOHEBETDIZ WD ke LY £9.
SIMPLE I3 1 BfEDIEIEL U R ADY, PISO I3 1 BRI ET, KX 4 BB TOEBIER
UEF. ULAEMNST, U-122 R—=IYDASIHNIRL 72 & S 12 nCorrectors F+—7 — R T PISO
T4 7Yar) OFIEREEDET.

FEERMEA Y Y 205 78 2B I E XD OpenFOAM YV IVNT ) r—3 3 > D SIM-
PLE & PISO i A THHATE 9. HlIRIFIAETEERIZENR SN 6 HEDEILD A Y
YaD& I, AYYVaANDEMIEWTERES S 2V OHOHDO N MVIZH AT TH
545, AvValdERLUTWEY. FELXOMERIE U-122 X=TYDADHNIRT XD I
nNonOrthogonalCorrectors ¥ — 7 — RIZLX>TEDET. HlAIE, ERXAYIZa%20LLT
FEEZMEDEEWIZE > TIRART 20 ETHINT S & 51292 & EIRELDMEBIIMS r—A
DAY Y TR IEET.

4531 EHNDOZR

FEEMEOPABR TIXESNFHN T, BEELZOFMHSETIEARSHFTY. Z0HE, VIV
NEEIVIND pRefValue DHEMEH %, p WEIIDLEBIRDAHTIDLE, pRefCell IZFE L &
. JENNp_rgh THD & AT, ARNEIETNETN p_rghRefValue & p_rghRefCell TT.
ZHEDASNE, T PISO/SIMPLE S 75 1 7% 3 F VTS T, r—AIELTY
WNARTNSZBBEL L2 JIbIET. LINEEND L VIWNEETFINTIL, T
T—Av—UNHET.

454 FDMD/INZT XS

FEHED OpenFOAM YV ILNT TV r—3a v D% < D fvSolutions T+ 27> aF )i, T4
FCARETHMIAL ZUHMDIEHIEH YD FEA. UL, —RIZ, ASolutionT 1 7> aF )k
N, TITV XL, EEIFEBOMMPEHIETLEEABNTA=REZES>TVTEENLL
HYEVA. EABRVIVNTE, BREBNTAZZHETEZODICY —AT—RE2HL I &N
TEET. R, MAPNNTA=RPYT 5072 ar)RRTE, VIVNREFFINS & X,
AT — AV —INHIFEINTHKTTLITLED. TDLE, TR UTREDINT
A—=RZMATRI.
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5
Xy aDEREZEHA

ARFETIE, OpenFOAM IZH1T2 A Y aDAEKIZET 25EEICDOWTIRRET. 5.1 HiTlE
OpenFOAM (ZEWVWTAY Y aPNED LD ICEHBINDPHL £97. 5.3 Hi CIEAHMAEE T 7
0w 7MDAY Y aDEK%ETTS blockMesh Z—F5 1 V) 57 A IZDOWTEHALET. 5.4HITlE=MA
KR & HENR SR X 2 S E RS 7 OEMER A v 2 2 %2 4509 % snappyHexMesh
=T A VT AIIZDWTHHLUET. 55 HTIEY—RNN—F 1 ODBBTERLZAY V2%,
OpenFOAM THAADL Z EMWTEDZ T A=W MIEHMTLZTFHEEHD L 2 RET.

5.1 XAvwPadigk

ZDHiITIE, OpenFOAM D CH++ DI T AMWED L DIZAY Y 2% F D, TDOHRRIZD
WTHBIU ET. AV Y 2 dZBUEMHT BT ARARODEDTH Y, ZYTHELRMZ15D 7
DITIE—EDEMEZHE L TV HENHY £9. OpenFOAM I, FEITH, A ¥ aBNZUn
ESMD—HDEMEH L TWEPELSFz v I U, £ UTDOEMEZIEL THRWEEIZIE,
FirEIEDET. ZDHD OpenFOAM WETTDHHNIZ, Y — R/SN—=F7 18D A Y > v THEK
U KB R A Va2 BIETEZLIENTLES S UNERTA. OpenFOAM ET%IY
WNHENDEDIZT DI, RREBSEBETLIPHICHNDZLNHY £9. THIFERER
ZETRDPYETH, AVVaDdZYMDOF v I 2IThRN25, FEMNIEF D NI
FEMLUTLEDZEHD2DITITTNS, OpenFOAM WA W Y aDZ UM EEIZF v I T
ZZEIRRUTENZETEHY FHA.

HH, OpenFOAM I, [EEDOZAFLOHNIIH ENZ 3IRILTER I NDLEDOL MK IVIZ
FOoTAYYVa%ERZULETOT, WILVOHEDOEITEHIRTH Y, ZTOMHIZDONTE, LOEULME
HIBR THESNZ DWW T EMDFFIE H Y FHEA. 2D &S BPHAEIE N A Y 2% OpenFOAM
Tl polyMesh L EZLTWEY. ZOLIBHEADAY Y azHNTWD &, FICEHEHEED
BATRVEMTHo72D), TNOPMELLEEIND & X, AV Y aDEERT DO
BOWTETHEREIBHABE®HY FT. ULLLANS, ZOEDITAY Y anBmEAEOPHNME
2EOMREE LT, /ERDY =L >TERINZAY Va2 B HBmTL20FHLNZEE
HYFEFT. TD2D, OpenFOAM DZ7 4 77 V)1E, BEDOXRIVIEREY N %282 UKD
Ay a7 A=<V b& EF D cellShape Y — Va4 L TV E T,



U-130 HHE AWV aDAER L A

511 XwPaDfIfkeZFHMEDHK

OpenFOAM DA > adD 7 #—< v hTdh % polyMesh X cellShape Y —)L % FHil$ B HTIZ,
F9, OpenFOAM 2812 A Y ¥V aDZLYMEOHIFNIOWTHRRZNVE-NET. Avya
MU TR ITIUER SRV L IZA Ty T3,

5111 =

MEWVS DI, 3MTEMIZBITAMETHY, A— M (m) BFADRTZ MZE>TER
INET. KOEFVIFVAMNIEHIN, M ORIFV ANIBTEMEZERDL, 005
BEDZITNVZEIDZBRINET. ZO/HDY AN, HAOETHY) BN SAEE L [H
—THDEP, “DOMHIZEBIRVENEEINDIZ LiIEHY FHEA.

5.1.1.2 @
HIZEZIEFIZWRZEDTHY, QL DV0EDD/EIFTNINIZE->TERBINET. HIZ
BUIBEDOTR)VIEIL, BEELZ DDEP—2DBIlL>TEHIND DI IF6NnD 7~
b, HOREHAZ <DL EDIZHEDFEZTZED ZLIZB8Y) £T. MEEMKIZ, HOEEY
) A NTEHEX N, J{2 DK, VAMIBIAMEEZEDTINIVIE>TERINET.
W DEAR AR MVORSITAEFOEINCE D RED £9. 205, M510KD12, H
WS> THRAZE X, SOEERKEEMY) ThHhorzb, HEAMRARYZ MUZI L L ZEWTW
52l ET.

0
5.1 MHIZHIT D RDMEFD LR E D H AT bV

X 2R DY 7.

REOE ZNS5DOMIIBT OO IICEREINTEY, TOEN22MA22Lldd %
YA, T2, WEOEHIZBWT, TOERAAANT ML, FYKREIRINN%EEDOE
MZEK EDIZ, FOTNINVDEBSHINBEINET. DFD, BIV2 w5 %k
LTWBHZ>6, TOEMREEILVS 2 < HIFTTY.

BROE INHIFEEOERLIZHEZDT, —DOBIVIZUNELERA. LENST, HD
BAROE% 2T 20D1%, —2DORINVEEFNNYFZIFTY. HAT7NIVOERSAHITI, M
DFERRFHEFEE DM K ICHEEINXT.
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5113
tIVE, HEEROIEF TAEARZEDTY. BIVELATITRIEES BT HETT.

UhBRCERTHSD LUFIEEIHRFESEREZZ2IIAN-LUTEY, D, BAEWIIEKE
LTIiERY) £EA.

MTH3 E2TORIVIINMT, »D, CIFNINIEIVORNMNZH 2 ENH Y £7.

FALTWE 2TORIIRMINIZEMHER (FAREYH) ICEHUTWRITNERY) FEA.
22T, CMBERMAIZEAL TS 20IZ1E, £ TOmMEENY MV )L oAl % [
WTWdEUT, ZNH6DONRY MVHIA, EfECED - X7 NLVERDZBENRHY £7.
F72, CIVHBFHRIZEAU TV S 20121, BEIZB T, o Toldns, =D
DOEIZEDFHINTO D HRERH Y £7.

BEXMAHZD AV VaRNHOLTOEIIL, HLEXT MLEWSD%E, BETLZ >0
L OHFLEE, INEWIES DT XNDRZIVHFLNSE KEWIED DT R)LDX IVl
DEETREALERZ MV UTERETDZZENTEET. BEXMEOFRE VNS> DIE, W
HORTOHIIN U, KITERZHOERENZ MV EFULEANR T MVD RS AN, FHiZ
90° KiiChd I L2V ET,

51.1.4 ER
BEREVSDIFNNYFDY AN (BEH) THY, INb—D2—DiF, HIEHFEMNEY Y
ToONTWVWEY., ZIZT, NVFLWHIDIEFHEDTNINDY A RNTHY, BEFRDMEHDA TR
XN, NEDHZ&AFEFA. TOEFRIZEAU TS ZEBEKMETHZ DT, EHRIZEIT 22
H A7 MVORNE, BUEEIE LXD - X7 MUZR) £9.

5.1.2 polyMesh Mgt

constant 74 L7 NV DY 7571 L7 N THD polyMesh \ZI&, ZDr—AD polyMesh 7 —
AMMETIROSNTVWET. 2D polyMesh DFLBIEHIN—ATH Y, BEHHRNELAZLDIT,
WEHDOXIVEZ oDV e ki U, BERMEIT IV EERO Sy FE2BELET. &mIiE T
A1 Ve TEEEEZ EANEID S TOHN, HMZ2@EURERIE, RERVEBEELD T VT
FOTHRICER T2 ZeATETET. BHROGEITIE, HIZERI N LRTOHDORE
HTHY, BELIVE 10T URED R TOENET. UEERER~ZET, MFO77
A IVTHE I NS A DOF &2 B < 7230,

points LIVDIHM %GR T HNT MLDOVARTY., ZIT, YANMIBITDIHRHMDNT ML
FIEHALO, RO MVDTHFR 1 & WD FUCHF ST LU ET.

faces WDV ANTY. FHIERPOHEHADOEFSDY ARNTHIYE>TEY. 2T, LR
[FRRIZ, VA NHOBRMDHDEZIE0TY.

owner AL NLDIT)DY ARNTT., @OV ANEEUIEHIZHATETOT, VANDE
DT X)WEOBFDOHDEECILND T X)L, RO T N)IE 1 FDOHEDOHEE L ILVDZ X)L
EWVWH Iz 9.

neighbour B IVDZ)NVDY A KNTT.

boundary 73V FDV) ARNTTY. LAFDESIZ, NV FHDESTHEDI /N FIINTET 4
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7Y af ) THEINET.

movingWall
{
type patch;
nFaces 20;
startFace 760;
¥
startFace IEZ D/ FIZE T DM DED T NIIVFEF TS . F/znFaces &, TDIVY

FHODHTT.

fi§% BRIV DR H D 0H YD) 7-WGEI1ZIE, owner 7 7 1 )LD FoamFile W & |2
B1F 5 nCells # T /ZX 0,

5.1.3 cellShape Y —JI

FEHER) (T M) AV Y aERE, OpenFOAM DT 1 77V THAD LD IZEHT
LB, KRR L RDZTHA D cellShape LD Y —ILIZOWTEHEHHL TH I /20 &l
7.

DAY Y- VR —ZPRBUIY AT Lk, EBIZH V152 LRIV ORFEREIC
NU, TO—HEZTEVER—RNFTD2EDNIFLEALTT. TNHIK, AvVaziEREY
Newno7z, 3MITDRIVEMIRDOIE S Nz AGHLETEHEL £9. OpenFOAM DT 1 7
FVIZE, TIN50 BINBEREDERNDH YD £TDT, LELDOLIBRAY T aZLOHIT
kR 7z polyMesh JERIZAE# G H Z ENTEI X9

OpenFOAM (2 & > THHR— N IND cellShape E7 V% £ 5.1 1R L ET. BRI, BRE
TIWZBT 2B AF =L THINS ZTHEA T RVDIEFIZLE>TEHEINET.
BT, BIINTE2HERSMIAF—LAEEL1LIZENTHY 7. HOBSMNITIX, RV U
Y, MOBRIZEATZ Z BBV EDIZUARTNER S BZVDT, [ USRS I3ELKR
HTERNZ LIZR) £9. X612, EHUZAIL OpenFOAM TIEfHi5 1 EIZH ) £ A.
BER S, OpenFOAM THHT ALK, ANEAKRDOLHEEZSTHN—LTWENSTT.

TIVDOFRIE, CIVETNDLETE, ZXVDIERY A REWD ZDDERS L DTV ET. #)
ZIE, ARDEDOY ANEMS &,

8
(
(0 00)
(100
(110
(010

~
o

PR, OO, OO
o
ol
—

0.5)
)

INEERZIVIZBLFTDO LD IZEITET.
(hex 8(0 1 234567))

22T, NHEKREZILVDOEIRIEex WD F—T—RTiEAB U F UM, HOERIZOWTIE,
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FKOHLWRUAF—U—RefloTHRTE£9.

5.1.4 1R7T¥ 2RJT, BHXIFRFERE

OpenFOAM 1E 3 IR TTDOZEMAIZEFINTEY, ETOAYY2EZTDEIIZEHELZT.
bi)‘b?&i)‘b, OpenFOAM T, 1IRIE% 2RIET U CHIHFRITEE i< Z L W TE, Thi

¥, ERAAPERT D AMRTHD /N FITHUT, RIRGBERSZMAEZHEAL £9. BRIIC
1%, 1IRITX 2 RGCHIETIE empty D/ F R A T2 ffivy, BRI TIE wedge X 1 7%
WET., MEOMAEICOWTIX 5.2.2 HTHA, i FRRIEH D vedge RATIR D 4 ik 1<
DNWTIX 533 HIZBEW TR FE T,

52 ER

AHITIEFEFIIOWTIHRANE T, BRI EMTY. B8R 5, BIROMEEIZE > THE
INDHHLEDTIEARL, BERFMCEAB O Z @ U L EZ HE T 2 A0 RO T
Hd-OTYT. BHRIEAY Yo, Yia, b, SHRELVSZEOERICEHHELTEY,
H EZOBETHNET.

FTHERDINE L, BRAKMEOHEHD-0OIZ, BEFUIAEINTNY FOMAL LRI
BZHENHZETT. —ODNNY FIF—2L EOBEREIZHL S -fEE2EH, ThohW
MG L TS nEIEH D) £ A.

FICEEZ RS LD, Ny FICETLIHEIZIEE»Y, M52 TEEELNIIZEITS X
FIFERNNYFOLM T TOET. FTRTEREIL OpenFOAM T+ 77V OREJERE L
BML T ET.

Base type (BER) WBRPEROMEZ BIE
Primitive type (EARZ) VM EOBEREMA % HE
Derived type GRR&EZR!)  Primitive type 22 HIRAE U 72, #EHERBIR M % BE

52.1 RNy FORXOERL
N FDFEFEIFAY YV 2 YHEDO 7 7 A INWVIHEINET. £5DUIEREIZWRIX

o FLEAIE constant/polyMesh 7+« L 27 N VZd % boundary 7 7 WD Iy FIZ5 i
95 type F—T— RIM->CRIBINET.

o BN FRNZ, BRI FZIFIRAEREBY, T4 —IVRT 7 AINDEKINY FITHIET
% type ¥F— 7 — RIIE>CRdik I N E 7.

il & U T sonicFoam D — AIZE1F S boundary 7 7 1 )v& p 7 74V (JEJIWHET 7))
#RUET.

—
)
~ O

20 inlet
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&AL T F—T—R ROFFAHT MOFFAF HOFFAHT
2
7: 0 7 ]
4 5 5 —3 6
511 10
3 i 9
]l
3 0i 2 ' S
VAVIALLN hex 0 1 - 0
10
6 5 8
3 il 1 = 9
4.
2 / 5
5 3 3 :‘ 6
4
XU wedge 0 1 0 0
g 3
3 4 1 5 4
8
3 6 7
4 2
3 2 0 -
=Mk prism 0 1 .- 0 1
4

6
4
1
2
1
0

4

V£ pyr 0 1

[\]

0 1

DU A tet

<X UMRMIEHE  totWedge 0 1
5.1 cellShapes |28 1) 2 [EH, T, HOFSIT
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5.2

Bt

U-135

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

58

17
18
19
20

symmetry
empty
wedge
cyclic

processor

Primitive type

fixedValue
fixedGradient
zeroGradient
mixed
directionMixed
calculated

type
nFaces
startFace
}
outlet
{
type
nFaces
startFace
}
bottom
{
type
nFaces
startFace
}
top
type
nFaces
startFace
}
obstacle
{
type
nFaces
startFace
}
defaultFaces
{
type
nFaces
} startFace

)

B 5.2 B4 A TORE

patch;
50;
10325;

patch;
40;
10375;

symmetryPlane;

10415;

symmetryPlane;
125;
10440;

patch;
110;
10565;

empty;
10500;
10675;

// >k >k 3K 3K 3k 3k ok 5k 5k 3k 5k 5k 5k %k %k >k 5k 3k 3k 3k 3k 3k %k %k >k 5k %k %k >k >k >k 5k 5k 5k 3k %k %k %k >k >k %k %k >k >k >k 5k 5k 5k 5k %k >k %k >k >k %k K K >k >k >k 5k >k >k %k >k >k >k >k *k Xk *k *k >k //

dimensions

internalField

[1-1-20000];

uniform 1;

OpenVFOAM-2.1.1



U-136 FHE AV VaDAEke A

21  boundaryField
{

23 inlet

24 {

25 type fixedValue;

26 value uniform 1;

27 }

28

29 outlet

30 {

31 type waveTransmissive;
32 field P;

33 phi phi;

34 rho rho;

35 psi psi;

36 gamma 1.4;

37 fieldInf 1;

38 1Inf 3;

39 value uniform 1;

40 ¥

41

42 bottom

43

44 type symmetryPlane;
45

46

47 top

48 {

49 type symmetryPlane;
50

51

52 obstacle

53

54 type zeroGradient;
55

56

57 defaultFaces

58 {

59 type empty;

60 ¥

61

63 // 3k >k >k K 3K 3K 3K 3k 5k 5k 3k 3k 5k 5k >k 5k %k >k 3K 3K 3K 3k 3k 3k 5k 5k 5k 5k 5k %k % 3K 5K 3K 5K 3k 3k %k 5k 5k 5k 5k %k %K K 3K 3K 5K 5K 3k 3k %k 5k 5k >k %k Xk %k K 3K 5K 5k >k %k %k %k >k >k >k k Kk k¥ //

boundary 7 7 1 )VIZE 1) % type &, symmetryPlane X empty &\ > 7z #(a] ZHHIH % 52 1F %
N FZFRSGTRTONNY FITH U T patch EBZ>TWETY. p7 7 A IIIZIE inlet X bottom
EWVOLMISEHIND FARL L outlet ISHHAINDEMLIREMPTLARINTVEY. —
D2DT7 7 AINVELKYT S &, HfliZZ patch TIEA <, symmetryPlane X° empty T D 5E, &
JER R OBAERI T —E L TV Z e Wbt £9.

522 EEK#R
DIRICREMOEEZZITET. N2 HETEIF—T—RIZEL2IZFEHTHY 7.

patch A > 2l BRI, MHIERZ QI2E 220N FRAED 720 DR 2
N F (wall DIFEZRL). MALPREOZE.

wall FHIEMRPEEDFER 2 HET D L I, BEIHEAT /N FRLLRD & 5 ICHE 68
THEIZBENRHZLGENDHY £3. Rl UTIE, B wall /8y FORITRE I NA
THIEBSBRVEEELIRE T VA H Y, BEIZEHET 2 2L OHLD S DFEREN /Sy FD—
e UTHMmINET.
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wedge / S\ F 2

BERETNZIR > 7z
CIVRIZTD

5.3 wedge /N F & FIH U 72 lilief SR

patch — I RN F

symmetryPlane IR

empty 2 RTTIAR D FiT#2 O [H

wedge SRR D 720D, < I DR
cyclic JE 55 S i

wall BETE (RLAR OO BEBI B AE)
processor AEFIFHRR D 702w D BE5

# 5.2 FEMOBIR O

symmetryPlane X FRIE

empty OpenFOAM 22 3R TR Z LT S —AT, 2906 (1ikm) <&
RETY. TOEOITX, MABELINZVIEH 2FH) OWRITCITERITINTNS
BN FARER R empty o2 Y TIXD X T

wedge ) VADE DR 2UGEOMIFRIETIE, 5.3 TRI KD, DMIWAHE (HIZIX
< 5°) DL XIVT, B D — DI E 2035 WFH IR > THUTTWS —2Dk )L e L
TR INE T, #EFR< X UMIE wedge TLE WS B D /Ny FThH D BENDH
Y &9, blockMesh % {fi5 7z < X UDIRIRDERKIZBI Y 7ML 5.3.3 LU 5T
9.

cyclic ERZHED LS BV IELDLZWIRIRTIX, Z2DONXYFE2HENE—2D LS ITH
DIEMTEDEDITTBIHENDHY £9. HD cyclic /Ny Fi& boundary 7 7 1 IVIND
neighbourPatch ¥ —7 — RTE D —DDONNY FLFHEOITONET. EHINDMHO
&7, boundary 7 7 1 VN matchTolerance ¥ — 7 — R TH A LN IR~
INED L%, FFFELVEBZE>TWA2LERHY) £, @OAANB—HLTND
BEIEHY) FEA.

processor D T X v B THEERWHFETTIEICIE, & 70y FBMRIERBO LIV
FEIATD2EDIIAY Y a2 RETEILENHY) 3. JleDAY Y aDMDOBERIE
processor Hift & KiFNE 7.
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523 EX#
FHINHAOEHEEZZITET.
e RH e ¢ ITR U TE A5 5M Data to specify
fixedValue ¢ DEMN—E value
fixedGradient ¢ DAFLA—E gradient
zeroGradient ¢ DEFELA 0 -
calculated ¢ DEEREZM MDY EN SR F D -
mixed fixedValue & fixedGradient D#flAE DY, valueFraction (2 refValue,
79 55%M4 refGradient,
valueFraction,
value
directionMixed  #l X IXIEFR G M E ARG MDD RS L NIV TOMAEDOED L refvalue,
D7, T VYV ID valueFraction (2% U TlE mixed 54 refGradient,
valueFraction,
value

5.3 FHATD/ S F O

524 IRER

OpenFOAM (ZIFZHOIRERIERLMAENH Y, ZITFBEEHL ShEvA. b,
—WZEESAIENLUET. MATEIZLTOETIND—E%2E-1TNIE, OpenFOAM D
V—=23—=R&ZHU T LIV, IREBBEREAEDY =23 = REATDO LS BIGFIZH Y
9.

o $FOAM SRC /finiteVolume/fields/fvPatchFields/derived D
o WEDETNIATIVDH., B—IFINTURDLIRIAYY REFETTHI L TH
TET.

find $FOAM_SRC -name "*derivedFvPatchx*"

o HHEDYVINANDH, A—IFINTURNDOEIBRITY REETTLHIETHETET.

find $FOAM_SOLVERS -name "*fvPatchx"

5.3 blockMesh Z1—F 4 ) T4 Ao/ XA v 25K

AHiTlE, OpenFOAMNED AW ¥ a1 —7F 1V T+« D blockMesh (ZDWTEIH L F
9. blockMesh 1—7 « VU 7 11X, AENHTRHAR 020 %2 0/ A MY Y I BAY T a
ZAERR U £9.

AW ¥ aldkr — AD constant/polyMesh 7 « L 7 N VIZALiE S % blockMeshDict £\ 7
722aF )T 7ANNEERL ET. blockMesh 22 DF 1 7> aF ) 2HArAATAY > a
2HERL, WUT 1 L2 MY D points, faces, cells 5 &1 boundary 7 7 1 IVIZ AW Y a - 5 —
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5.3 blockMesh L—F 1 ) 5 1 &> 7z A v > a4

BB OmFU TG

FEE N LR d 10N

uoT}oRIJonTRA 0B G9 ¥ dis o P ) uoTloRIIENTRA P4}k dis/Iusipeinoisz Lt dijg|eined
— USIPRIDOIDZ PILIAF ‘D 0 PNIBAPRXY B)LNNHT! G AN 3 Y P “WRIPRIDOISZ G ¥y £ (7 ¢ ¢ dis
o>

Juin ‘yurl ‘yuid
Jurd
UOT300IT(IOTUT
‘enTea

anTea

anTea
‘onTepl19TIno
oNTeA ‘ONTRA1STUT

oYL EEQ N ‘L ‘T REHO@RE
QYT TR R D) °d o H R

A CrE Q@ 19INOQIB|UI R ALDO|9AIR|U|PRIDR4I(gR4NssaId
AT BPINOPUI 7 A11D0[9AIB|UlRINSSAd

OYE([HG% R 1 [ IBIPRIDOIZ 3 dNjeAPIXY ) ¢ PR [H( N
oY@ 0aZ 42 1D [HI@IUBIPRIHOILZ 2 dNjeAPAXY ) ¢ PRGN

weaJ1Gaai4dluossadns
aAIssIwsued | 34nssaud

A3120[9A19|INQIB|U|paIdaII(aINssald
A1120[9A19|3IN Q19 Uj24NSSsa4d

19|u[18[IN0
RETRL TGS EINT]]

@ AT % H WBIpRIDPIXY B O 2 [T

F Wk G < paXIW

aunssaidiuelong|jem

entea LR N OOYYWIYL g L Ax100j9\Pa3221I0)XN Y
A G < 1USIpRID0ISZ /1UdIpRID PaXI)
9TeOQUOTIeNIONTT
‘PTOTI®OUBIS BT CLEAELNCANFEESR > CH N — L L QR BTk BjupusIngIny
od QURHET T OW UL R TATY QAR [0lF+d =04 94N5531]|€303
b5
onteA LKA RO QAN £ T RNEBINL NN~ ZHEEHANL £ TLEPARRY ONIEAPIXIH[BWIONSOELNS
WOT108ITO3OTUT
‘onTea COWRHEIEG WY 4 &L L UOTIOBITAITUT “P) /] ‘R ROV d YW K1120]9A19|U|pa32a41gR4Nnssaud
enteA AA—CRILLY URMHGGY &L 810 "RV d QLYY AadoppAse|ulRINssId
enrea 0RYL LA ELOECNDOQYMBRBZIOL N2 —( Aydojpp|[epSuIrow
K5 —L T b AL IR W G < N[EAPOXLY
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REHIHUET.

blockMesh 23& V) & Z A & T B AL, —D2dH 2 WIFERD 3RTONHEHAED 710w 712
WESETDZLTY. Ty o, B, MEZIZATIL U THEINE LNERA.
Awyald, 7avIOKFEDO%EL DORIVE UTERE LIEEXN, Ik blockMesh 3 4w
Va - T REEKRTDDICHERFHRTT.

K710 7 OBMARIZ/ADDIEE, NEHAEDOEZMOV L DIZL>TERINE T, THAIXY
A MOHIZENN, BIHAIIZTD T RNTT VX ATED LSR8 >TVWET. OpenFOAM
FHEIZC++ ODEFIIKEST, VAMDERIOEFZEZ Z)L 0 L UET. VANMIRKST, &
HERIZBESMNININT W2 70y 706% X 54 1R VEY. THA1 L5 28T 0% A
TH»dEDIZ, blockMesh TIEHifR%#EF2 2 TEET.

5.33HTHATD LD, 1M EDTEAZ BHWIZENRD Z & T/ADRMDENZEDT
Ow 74l d5ZEEARETT.

KBIOv 2%, AERTHDEFEER (v1,22,23) 26 HET. HFROMBLE, Oz#li%
REAULZEE, Ozl EOEMS Oy il EADFIRBHIEEE D & R2 LD ICEHEINET. H
FIERELRIE A R I > T 70y Z DER TR INZTFRDIEF I > TERINET.

o HHDFMIXTOY I DERIIBIIDHRMDASITY. FITIXIESO0TT.

oz DHMNE, TEAOMNOEML EFTHS ZEIZE>TRINET.

o Ty DAMNE, THMINOGHEM2EFTHSZILIZE>TRINET.

o THINO, 1, 2, 3lda3=0DFHZEHRLET.

o HMAFHEMOMNDS x3 AAANUS>TWS EREDMY £,

o THIN5, 6, BXUTIE, THAL 2, BLU3IMSLENTN 23 DAEANLU>TNHNZ L
T, FRRIZEDMY) 9.

X 54 O&oD70wY
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5.3 blockMesh L—F 1 ) 5 1 &> 7z A v > a4 U-141

F—TU—R e BETET—4
convertToMeters JHmUEREDEHK 0.001 &9 mm
vertices THREED Y A (0 00)
edges arc & U< X spline DA EEL /2D arc 14 (0.939 0.342 -0.5)
IZfEH
block HRZ NV AYy Y ad A ADMEFY  hex (01 234567)
A B (10 10 1)
simpleGrading (1.0 1.0 1.0)
patches Ny FDY A K symmetryPlane base
((123))
mergePatchPairs Y—Y925/3vFDY A b 5.3.2 THZ R

# 5.5 blockMeshDict \Zf#ifHd4 % F—"7—R

5.3.1 blockMeshDict 7 7 4 JLDE2 ik

blockMeshDict 7 7 1 )ViZ, 5.5 CHHINTVWEF—T7—R2HHTD 712> a3+ )T
9. convertToMeters ¥—"7— R, A v ¥aiddiZBITB T XNTOHEMDMEEIZNT S5NDB
RERFzHELET. HlzIE

convertToMeters 0.001;

&, TRTOMBEIZ0.001 2N 22 22K UET. §4bb5, blockMeshDict 7 7 )V TH|
HINED mm 1220 £9.

53.1.1 TE&
AwyadD 7oy Z7OTEEL, vertices E4 DT ONAEHED) AN LUTUTDOEDIZE
Z6NET. WZIEM 5.4 TORRELOHO Ty ZIZBL TlE, TEAIZATRDOEEBY TH.

vertices

0 ) // vertex number 0O

0.1) // vertex number 1

1 0.1) // vertex number 2
0.1) // vertex number 3
-0.1 1) // vertex number 4
0 1.2) // vertex number 5
1.1 1.3) // vertex number 6
1.1) // vertex number 7

INANANANANANAAN
|

OFrrrOOFr O

PP WRrRPL,PR,OO

)

53.12 8

QUM A DR SKRILIEZT 7 AN N THEMEARINET. /2721, edges WD U A MHND
ITYRMDT, WINOUEHFRE UTHRETDIZENTEET. 2OV ANIA SV a3V TH.
VA AN WIZHEEA DB R ITNIEERTE £

HIARDZ T Y M VIE, K56 IZBITONTVDREDNLN—TDRA T2BETDIF—T—
REEHITHHREY £7.

ZUT, ¥—U— ROBIZILLVEST 2 DDHEHMD T NIVH I 9. ZHUllinve, U
MEDEIZANMEZEELATNIERY FHA. arc iZiE, MBS Z 21285 —D20D
N A TY . simpleSpline, polyLine, & U polySpline (ZBIL Tlk, AR DY A
NBRBETT. line ik, 77 AN DML UTETFINDG ATV a v e 2<FAETHY, NI
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F—U— RER  F EidsdTv MY
arc F 50 I EoD 1 5%
simpleSpline A/ T Vihfk AV A b
polyLine HRAE R A
polySpline AT Vit MR A B
line EfR —

# 5.6 blockMeshDict 7+ 7> aJ+ V) CEHARER Ty VA A

R BELUERA. line EHHATIHEZIE<HY) FEAD, THANTEEDLDIZE
EFNTNDZLITERLTLEI W, M55 IR VAGIED 71y 7T, WA (1.1,0.0,0.5)
ZBELUTCUTOEDICTHA LI 5% DR < arc W2 HEL 7.

edges
(

arc 1 5 (1.1 0.0 0.5)
);

53.13 7JAOwY

T 7 DEFEIE blocks DTNV ANMIEENTVWET. F70V I7DEHT,
5.3HICRINZIEFR 2 EDIEHMT NNVDY ARNNLREZEEANTTT. RT NIVHBEF R L
BRENVOE, 2147, BEUOEHADLIVIERELDD A N2 52 £T.

ZTUTC, 7av 273U TFDEBYERINET.

blocks

(
hex (01 23456 7) // vertex numbers
(10 10 10) // numbers of cells in each direction
simpleGrading (1 2 3) // cell expansion ratios

)
TNTHhDO 7Oy IDERIFATDE EY TT.

Vertex numbering  OpenFOAM-2.0.0/cellModels 7 7 f WIZEHZRINT WD L DI, mHDA
N7y 7 ORI FTT. WO 70y IHWNHKRTHZDT, WOEFIE hex
TY. U-140 R=Y THPEINZ HIETHERSNZTHEBZESD ) A NPV ET.

Number of cells 2FEHDANIFZDOTOY I D x1, 9, 13 & TNTNDHEIDLIVDOE % 5.
ZAET.

Cell expansion ratios 3/ZBHDANIIZTOW 722 EHAANDIVOIEREZ S5 2 £T. 5
KEIE, AW Y ad8E I N HAIZERERZREDIZTE 0, £2I3HEIND D% A5
WCUET. RS IZH55IRT LI, 7Oy 700 EDDOMIZH> &0 ) DR ILD
MED, JLIZIR > 728D DX IVIE 5 NDOHTY . LARDF—7 — RDZNE L blockMesh
THMAARE R AR OARED DDA TD—D%FEL 7.
simpleGrading ffiH QR T, RFMAZR 21, xo & 3 HETNZNI —FRRIERLEZ,

=DODHLKRZIITHREL £9. HlAIX
simpleGrading (1 2 3)
edgeGrading SE& R LIVOILKILDFIRIK, X 5.4 IZKHIT IRHOEIVNEHTHEDOL
V] OFAERUZAF LI TESMHITONZTOY IDELITEE 5 2
F9. HIRIE ZOX>REDTT.
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5.3 blockMesh L—F 1 ) 5 1 &> 7z A v > a4 U-143

edgeGrading (1 1112222333 3)
AU, L 0-3 122 2R VRO HHEN 1, L A-TI20 2 N2 TH Y, W 8-11173h
SDEHENITHILEND L THDILE2ERLTEY, L7~ simpleGrading
DOHNZE > 7= <[FA%ETT.

, 56
58 sziggiz 5; 56
— - e —
fER T 1 -

55 THEYZOLIZH->TERELITINAEZAY Y2

53.14 RH

boundary WD YA RNTAY Y aDEERE 52 F9. BRI/ Sy F (FHE) 2o n, V
ARNINZENNY FIEHHTEF—T—RELUTEL2TVET. ZOHAHEI—FNRO E 97,
Bl ZIE inlet DL DIZZ D/ FOREKRPOMND) T WL RELFNITDHI L2 BEHOUL ET.
T4 —=IVRDT—=RT77AINTHERAZEEZRET DL TOMINCE, ZOH/FMEDNET.
Ny FOERIZATOY 774 7> aF)NICNOLNET.

o type: NVFRAT. WHTELEAZMNNL O d b — %4 patch , HD W
R 5.1V ANT Y FEIN522THTHH LU TR BMASZMED EH 5.

o faces: NWFEMEZTOVIDHEDY) A M. ZENZI—V OBEIUAE I N X THH] 2
(X inlet D& DI, Ny FOREIZHERRAREZHREL £9. ZOHARN, BARSMAEE
T4 —=IVRDT—RT7AIIIERET DEOHMANAMFHINET.

blockMesh (& boundary UV A MZIEEFNZVWETODHEZED T, TN 5HIZ defaultFaces &\
S HHIT empty X1 TDT 7 AN ISy FEED M TES., Zhud, 2cOEMPRIZE N
T, TNOEDPRBEIZHEU T empty /3 FIZED SN DK BA5, L—HIX 2 IRIGHEHIZ
HHTOY IHEEMT DRINITIS I L ZRIRL X

54TOFIOTHY ZIZRST,  ULEEICRARH Y, AHEIZESITDHENHY, Mo
UODKRHEMPETHLROIE, ATFDEHV /Ny FIIEZETELTLELD.

boundary // keyword
(
inlet // patch name
{
type patch; // patch type for patch O
faces

(
(0 47 3) // block face in this patch

} // end of Oth patch definition
outlet // patch name
type patch; // patch type for patch 1
faces
(126 5)
)3
}
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walls
{
type wall;
faces
(
(015 4)
(0321)
(376 2)
(4 567)
);
}

)

TNTNO Ty ZHEIFMNODEMEZTOV A ML > TERINET. HANGRASNDIE
FPlE, 70y I70ENLET, EOHMANSGEMBROTE, MOEREZEHT D /2O IREFHE Y
WHZEZ &S REDIZRLRITNERY FHEA.

blockMesh T cyclic /3y FZ$BET 5 121, #5022/ FDO4H[% neighbourPatch ¥ —
77— RTHELZRTNIERY FEA. HlZIE, H2—MOFREEF S FIILFD & S 12fgE
ULET.

left
{
type cyclic;
neighbourPatch right;
faces (047 3)0;
right
{
type cyclic;
neighbourPatch left;
faces (156 2));
}

532 #Ho7Oovy

AWy alF—o ko7 I N6ERINET. ZD2D, BIRLZEDIZAY Y a%E
BT DIENTEETH, —DFIFEBLLTHIRIZ LI TavrEYS LoERETY. Zh
Wik 28D orEEE D Y 9.

face matching (AD—®) —ADTOY IO\ F%2MEKT2EDMA, fADTOY 70D
N F R T D2HOMEB—DIERDENSZRLHETT.

face merging (ADEH) —HDOT7OV DNV FEBTHDDHZ 7 IN—TWH, G070y
JONNYFEBRTHDHD I —TFIFEEIN, oD 70y ZIZEREINZH LU OH
HHEOMPER I NE T .

face matching T2 7Y 7 % DRF5720I21%, BEfizEKT 2 DDy F % patches !
A NAMSHIZERINU £97. blockMesh (&, HWMBOBERZ LT, AU L ZAITAET
p%MME, 270V IPoDRINVEERT S, L OONMHICHAETLIDOEREL 7.

£ 5 0L DO face marging &, HFEINDE TOY 78y FHRE 9 patches ) A N TEHEIN
5ZLEHELUEY. @HHEINDE/NY FOTNETNDOHMAY, mergePatchPairs &5 A
Tav) ANMIEERITINIEERY FHA. mergePatchPairs DERIXLLFD L B TTH.
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mergePatchPairs

(
( <masterPatch> <slavePatch> ) // merge patch pair 0
( <masterPatch> <slavePatch> ) // merge patch pair 1

)

Iy FOMI, WOy FIETARIZEY, 2FEIFAVA TR LMRINET. IE
THODOHANIEA D EE Y TY

RAZINY FOEIETAEBZINTWD EFET, TNTOHEKIITCOMEIZHY £
AVA TNy FOMEIE, AVA TLIEEDRBDZTARNY FIIEEINET.

ALA THOEABRTEROMNES, HORNFEMEIV NS SWEAERET D720
IZ, blockMesh IZ& > THEININE LNLEFA.

N FNH 5.6 IRINDEDICERDRS, fIEUARVEHED, BARSMEE2EAL R
FHIER S\, TTONy FOIMFE L LTHERY £7.

NV FDTRTOHEMPHEINTVDRL, Ny FEHEKEIRAZ2EEERODT, KR
EINFET.

B PR o> B i 0D fEie
L] AR oD 555 57w oD REis

56 HESHENSNYFOIT—Y

FERINZ, AL A TN FOA) I FIVOEBMIRD, PrEDOMBTLE, BRIEEIND
EWVIDITTIFRNE NS ZETT. ULEdoT, &2, HERO 7oy 72, k) KE
WTBRY ZIZORITHENTWSHEETIE, MEROENELSEEFEIND LT, YAy
FRMEROTOY ZIZT200BENTL LS. HEFIHZHEEIZEIIIE D 2HODN D0
DEMOHELRR N H Y £9.

2 RILDBAFIARTIE, 2RI EHEDINTD 3RGLHD LIV Y A Rk, 2 RILEH TD
YO - @I LFEKTHENRETY.

TERAYFEHETDHIL, §4DDL, mergePatchPairs TLETNZEH D DIXEID
LbNFEHEA.
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o AEINBEREINY TN, MOMEINE Ny FLIEDUZILETLHLIATIE,
FHINY AR FELUTESINDENETY.

533 8IERAKMD T A Y T DIEMK

J\OKMDIEMTTIOY V &2EKT 272012, 1 MU EDENZBEWD ETHET Z & H0
RETY. THMZETRE MIAFIE UTIE, 522 HTHAL 7 wedge /N F 4 1 T & AT

% 2 RFTTOFAFRIIED 72D 6 HDO K X VBT 0w 7 2 EKT 2 & INH £7. 5.71Z
REFZHEDOHNZEITD, TR 7OfEBMON—Y a2 FHT5 28T, #BfEE2HLNY P
TLHBEEL £ 9. TEHMTZTEN 4, FN62THMSICEVWTHETILIZEST, IV
Ow 7 2ERLIZNVENDSZETT. Zhi, 7OV IHEST%2#4T, 6% 5 CTNTNLHT
5ILIZEoTHIZTEET. §2& 709w 7B/ FIXIDOLDITARY T

hex (01 23455 4)

0 1
57 {IXUVEELAZTOY V&R RDDEMTEDS

ENTOWREMAA B0 7Oy I HEZRD LT, MUI LA\ FIZEHEATE, LT (4
56 7)7Z2ZEDW, (455 4)IC48)FET. ZHEEMEZEZR\NT Y ZHT, polyMesh
THIDRNNY F2ER LU £9. 2L boundary 7 7 1 WIZBWTHBRDIGETE RS Z &N
TE5ZLEeMHUTY. 7N FiL blockMeshDict T, empty & U THREINDINETY. TL
TEABRT A =) ROBREMEFERIIC empty THDIEXTTT.

5.3.4 blockMesh ME1T
3B3HTHHINSZ LD, <case>T 4 L2 MY Dr— A2k U T blockMesh 2 %E479 5% 72
DIZIE, UTOE 2123 NEaY Y RSA VYV TETTEET.

blockMesh -case <case>

blockMeshDict 7 7 1 Vi, %75 « L2 NV constant/polyMesh \Z1Z4£ L7217 U7 D) X A
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5.4 snappyHexMesh 1—F 1 )T 4 o/ X v 15K

OpenFOAM DAY ¥ a1 —F 1V 7« snappyHexMesh (2 DWW TR L £9°. snappy-
HexMesh (& STL JE A D =M DO REICARD & NHHAER & 3 ESEARD 3Rt A Y 2 2% HEIZ
AU ET. FAAY Y ad bl bz Y IRL, TEALNRNHARAY Va2 RAIZEHOETE
Kd2ZLT, RACKRAEPREFERLTHNEET., AT ave LT, TELAYVaziE
INEE, BV VAVEHRATEIENTEET. AY Y aDfMin oL ROVFIER 12D
E <, REDWIIEH SMUOEHRLZAY Y aDKEIZHAL ET. snappyHexMesh (34|
B &SP L TS EER U £ 9.

STL i IR

N/

5.8 snappyHexMesh (25 1) % 2 Ryt A ¥ 2 O ERS X

5.4.1 snappyHexMesh IZ& % X v ¥ 2 K DiETE

¥ 5.8 (2R IHERE & FIVVT A W ¥ 2% snappyHexMesh (2 & > THRK T iRz AL £9.
Stereolithography (STL) ADRER CTHiLN MR %2 O ELKOEH S (KbD 7L —
DERGY) IZAY Y a%ERTD I EZHNE L FEFT. ZHIIMBOELKIIFDOY I 2L —Y 3
VNZEWTHRIZRFIETY. H< ETE snappyHexMesh IE 3 RIT A Y ¥ 2 DERY —IVTT
W, MDD T 2WTOMEHHLTHET.

snappyHexMesh % 52479 2 (ZIZ LA F D ¥EME B EET T,

o 2MEEFZIFXASCH TRINAZ STLRERICLDRERT -2 52T —AT4 L7 MV D
constant/triSurface 77 1 L7 M VITEX.

o 542 TS blockMesh Z i U T, fRNTHEISODHIFH & A v > 2 BB DHMER b D
TDIZRAEDEMEA Y ¥ 2% EEk L TH <.

o T —ADsystemT 1 L7 NVIZdH D snappyHexMeshDict 7+ 7> 2+ VIZ, EHEIBRNE
2 ANTD.

snappyHexMeshDict 7+ 7> 2+ )21, AW Y aElDbkc REEE % EHT 2K LA TDE

B, Z£EREICBE4OY T L7 NURHY £9. ASFIZESTISRUET.
snappyHexMesh Tt AL IR I snappyHexMeshDict WD geometory D4 IZELER U F 7.

JEARIE, STLIZ LB EKMEPIR, F7/21F OpenFOAM IZ X B EFRPIRT Y M) IC&k>THRETE
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F—U—FR LS il
castellatedMesh FHXHFDORAY VA ZERLTE2NED N true
snap REDAF Y T DA K true
doLayers LA Y OEMDE i true
mergeTolerance FHAAY Y 2 DFERKY 7 ADE UTHREEELDD 1e-06
debug A > a2 L EE 7Y > b OFLR O il

BAE A Y > 2D AR 0
FEA Y Y 2 DFdik 1
BRI D= celllevel ZffI) 7z volScalarField Z il 2
.obj 771 UTHEDRK % ik 4

geometry KEFHALUAZL2TOIAANIOY TTFo 73S

castellatedMeshControls IKBEA W ¥ afilflloy 757> a))

snapControls KA > THIEOY 75+ 23>V

addLayersControls LA YEMH#EoY 750 2> aty

meshQualityControls A alfpERlEOY 774 72 aty

#% 5.7 snappyHexMeshDict D EAiDF—7 — R

7.
TR STL IR £ 7218 OpenFOAM IZ B 1 2 MFARIZ L > THREINET. U FICHIZ R
LET.

geometry
sphere.stl // STL filename
{

type triSurfaceMesh;

regions
secondSolid // Named region in the STL file
{
name mySecondPatch; // User-defined patch name
// otherwise given sphere.stl_secondSolid
}
}
box1x1xl // User defined region name
{
type searchableBox; // region defined by bounding box
min (1.5 1 -0.5);
max (3.5 2 0.5);
}
sphere2 // User defined region name
type  searchableSphere; // region defined by bounding sphere
centre (1.5 1.5 1.5);
radius 1.03;

}
};
542 NEAREBEA YD 2 DIERK

snappyHexMesh % 5179 5 | IZ blockMesh % i fH L TX 5.9 AVRT & D12, M % 77/3—
TEANMRLINVOEMEA Y S 2 ZER L T, FEEA Y Y 2 DA BRHILL T O AUTER L R
ERY) FEA.

o AVYVAFIANHEEKDATHKINTNEZ L
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o BIDT AR NUMNIFIF1ITHD L. DR LU ATy TWFbd Kl
EETE D TRIFNIEAT Y TOPRIZRE 20D, FROFEKNE 25,

e STLOXRMMEENDITY IYNFKTE—FEAIIRETDHI L. DFY, —D2DRIET
DAY Y 2 TIFBEREL 0.

5.9 snappyHexMesh FEATHIDIEERE A v > 2 DK

543 MEEWMBICEHLELEZILODE

IV D4rENE, snappyHexMeshDict D castellatedMeshControls 3 75 « 27> 2+ ) IZHB\W\T
HELTHEITUET. castellatedMeshControls D A J1 D% 3% 5.8 IZR U £ 7.

F—7U—R =R il
locationInMesh AW Y aPMER I D ERA DA ENR Y NV (5 00)
N7 NIV DORT E 2 IE IV O & —F U TIEW S
AN
maxLocalCells Moz 2 7Oy 3 H i) O IVOBRDOEKIH 1e+06
maxGlobalCells HEAFIZ BT 22V OBOKRE (ie. BREDHT) 2e+06
minRefinementCells  MIOALT NI L INDEDEBALME. ZDMELARZ & IEIE 0
nCellsBetweenLevels SR DMLV NIVREDXE IV DREREL 1 ¥ —D 1
resolveFeatureAngle MAENIDEZBR TWVWDRMEE D IVITHEE L IVOMI 30
l i)
features M9 o RRE ) A

refinementSurfaces Moz eERET 73SV
refinementRegions M BT+ 7> 3 )

7 5.8 snappyHexMeshDict @ castellatedMeshControls %75« 27> 2+ 1) DF—7— K

SEO TR AL, H510CRUZEDI, FTHEBATHEE I NI > TERI N
eIV HiEE ) £9. castellatedMeshControls ¥ 77« 273 2+ V) D features V) A MZIE,
edgeMesh D7 7 1 V4B L UHIDLD level 25T 7> a3+ ) - M) 2L ET.

features
(
{
file "features.eMesh"; // file containing edge mesh
level 2; // level of refinement

3
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5.10 snappyHexMesh A > > 7 7 a¥ 21281 iz & %I E
);
edgeMesh |2 & N2 mE8 T — &1k, BARD & 512 surfaceFeatureExtract % {#>C STL IR 7 7
ANPHMY T ZENTEET.

surfaceFeatureExtract -includeAngle 150 surface.stl features

5.11 snappyHexMesh A w ¥V 77 0& AIZB 1} 2 REIZ L DI 0E

R DRI MR X, K5 11ITRT & DI, FEINAZRENIE T 2 3EID72DIZ IV HGER X
NZFET. castellatedMeshControls D refinementSurface s 1 7> 3 ) 1) T, % STLRED T +
v aFrV AN, BMog/N, BRSO T 7 4V L RVOIREERTOET. (<kmin> <max>)
BNV RIVIERIDWZ5 & ZAIZEMAI N, KL Nk resolveFeatureAngle ([ZHIE X
NOEMEZBERTIREAZEDOVIVTEHINET.

i3 Akid STL R ORFE fHIBUI R U TEEIEITS 2N TE £9. D AT regions Y
TT7422aF)INOLNTHET. FEED AT L F—7— RFHEEOLAFTTDE
DTHY, MMMEDOL NINII ST TDT 4 7Y arVicgEngd. UFOAIHESH
LTSI,
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refinementSurfaces
sphere.stl

level (2 2); // default (min max) refinement for whole surface
regions
{

secondSolid

level (3 3); // optional refinement for secondSolid region

}

544 TILOKRE

Tl & REDOREINT T D LRIVDBRENIRE D £9. LIVORREITIIFEEN DA FKMH I
F o TREAIHEND —DLL LOHPAVPKETT . LIVHVRR I N DKL, castellatedMesh-
Controls @ locationInMesh ¥ —7 — NIZIFE I NDFHIKADALENR T MINIZ L > TREEI 1
9. BIVOERBDIFIE 50 % ML EVFBAIFET 2EARREINE T, KR ORINE5.12
WRT KD IBREINET.

¥ 5.12 snappyHexMesh A ¥ > 77 0¥ 2128132V DHRE

545 HEMEBRDOEILOSE

FREMRIBIZE ENDBINII SHITHIMEINET. X513 TIREAFEDOREN T L —DOMHEE
YU FT. castellatedMeshControls N D refinementRegions %" 75 « 27> 2+ 1) Tk, geometry
B T74 7Y aFVIECTHREINZEBEOMAMED AT 2470 E T, MO mode & X}
RKEFILA T DL H Y TH.

inside MHIBONIBEMMMELL 7.

outside FHEDAMI =ML £

distance HKMEMODFEHHIZL 2> THIALL ET. LRIV F—TU—REHNE Z & THE
DRI HDERBD LV NIVIZEBEHATEET.
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refinementRegions Tl&, MMALDL NIV % levels ASJV A MI X o T (<BEEfE> <L ~NIL>)
DEHIZFIR L 9. inside & outside DM LDIGE, <distance> IAETHRHAINE T
N, BETLIHENHY £T. ARICAIBIZRL ET.

refinementRegions

{
boxixixl

mode inside;
levels ((1.0 4)); // refinement level 4 (1.0 entry ignored)

sphere.stl
{ // refinement level 5 within 1.0 m
mode distance; // refinement level 3 within 2.0 m
levels ((1.0 5) (2.0 3)); // levels must be ordered nearest first
}

-
AY

5.13 snappyHexMesh A v ¥ > 77 0& A28 2 HEBIZ & 5 IV0E]

546 BEIANDRAFTvY S

AV Y aARERTHROBEE UT, AvYazFiEhdd20Il)VOTHERZ RHEIZHEE)
LET. TOFHEIZLATO®@EY TY.

1. FYXTFOBRAMMOIERE STL KM LICBET S

2. BIIBHEUZBEROEMEHNTHEA Y 20 %E KD D

3. AVTVaDKEIHELEL O THARETY

4. WHIOFME (1) TOEAOBEZRWO L, 2056 AY Y aDEMNMETE D L RIVTE
5 ETHYIRT.

72 5.9 \Z/RY snappyHexMeshDict D snapControls %t 75«4 7> aF VIZB W TEEEZ L ET.
B 514 TR Z RUET. (XY Va0 FREPBRELRRDL LS ITRATVWET].)
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F—T—R =4S 44l
nSmoothPatch ?@ﬁt@ BUZRBENIIAT D 7Ny F DO b D [ 3
tolerance JAFT R RS D i K XIS 5 55 & R D BRsE D L D R #i B 4.0
nSolvelter AT aDiE I RO DR 30
nRelaxIter AW Y aDAFy TREORBHEE DR K EE 5

#5.9 snapControls DF—7— R

X 5.14 snappyHexMesh X ¥ v 77 0v A28} B REDAFY
547 XwalbAYy

BREIZR S EABAZE LV EZFEDE UETE, AFY FIEd Ay YanEFIFEKICE
‘&#éfbio X//:L%fow‘éﬁtr_ WBXSIZATTavrdy), X5.15 OREEODN
U AR & DI, BEREIZH > TR SN ANHEAEDE LD LA Y 2EMLUET.

me- S

[T 1\ I B
[ I\i—(I [T T TT N~

X 5.15 snappyHexMesh X ¥ > 77 0¥ A28 5 L1 ¥ DHEA

AT aDlAYOEIME, BAFOFMED LS IZBFED A Y Y a2 BRNOHMNIE, LA
Y2 ATLHIETIHODNET.

1. RAIN U CTEMABDEADLEFAY Y a2yt
2. BRRRICBEUZBRHOHENEZ & LIZHNEA Y y:@ﬁ%ﬂ%%’%ﬂ‘é
3. AOMEMRL, MEINTORVWGEEIREINLEAZEBEL L, 206 VET. W
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MEBEATEAEMENLE TERNGEIE VA Y ERFAL R,
4. BRIMENHERTE LAV AY YV azifiATS.
5. AvYVazrlEFy I, AREFVEONDGEIILV AV 2IREL 215,

L1 Y OENMDFIEIE snappyHexMeshDict @ addLayersControls ¥ 75 4 7 2> 1) D%
WEoTITbnET. ANINDEDIEE5.10ICRTELEYTT.

F—7—R P={7S il

layers VAYDTr427>ary

relativeSizes VAVYEIZ, VA YMBOEATHRNEIVDK  true/false
IXNIHTHHAMEEL T, FLIEHEMEE TS
by

expansionRatio VALY Ay Y abDii kbR 1.0

finallayerRatio EEN SR WO EDEYX, relativeSizes TV MY 0.3
2 & D) FEHED M E DR E B

minThickness LILVDOVAYORNDEX. FHIMEE 7 I3HME (A 0.25
)

nGrow PR NIEERINBROEIZEEINZLI YD 1
. IRV LA YIBIMDINHIZ LD,

featureAngle ZOAEL ETIEEREIEM U H I a0 60

nRelaxIter BB D ATy TR 5

nSmoothSurfaceNormals REVEARD AL—T v TIRKAEE 1

nSmoothNormals IS A Y Y 2 DEB S RDAL—I Y TR 3

nSmoothThickness KNy F EOWENRL A YDREX 10

maxFaceThicknessRatio MEGHZPARATND 2N TL A YOEKE LD 0.5

maxThicknessToMedialRatio HWIHDHFHLEIDILNKEI AR L VA YDA 0.3
AT S

minMedianAxisAngle R Dl SOEHUZ AL S £ 130

nBufferCellsNoExtrude FHLOLAYORGEDZDDINY 7 7 Gl % VERL 0

nLayerIter LAY 28N % KEFHRRRDRKR KA 50

nRelaxedIter Z OB % B R 7-1%1%, meshQuality D relaxed 20

YT 7T 7Y aFVIIE T HEEIMEDNS

7 5.10 snappyHexMeshDict @D addLayersControls %7574 7> a)>V)DF—7—R

VAYDOY 754 272ar kLA YR EHAINDZNNY FEBRELRREL A YOBRD AN
ZEATOET. LA YEMXREPIRTIEARL, TESM oAV Y2 ZBHELTHNDDT
N FEEMPMEDI, UBo CTEREHEBIC U TTRAS NNy FIZH UL TEAINET. LT
YOATBNILLFD L E Y TT.

layers

{
sphere.stl_firstSolid

nSurfacelayers 1;

3

maxY

{
}

nSurfacelayers 1;
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F—7U—R I 44l

maxNonOrtho FEEAME BBRA. 180 AT 65

maxBoundarySkewness IEAEH O T A ERME. < 01&AH 20

maxInternalSkewness WHFHI O3 A LBRIE. < 0 1XAHAS 4

maxConcave M ERA. 180 A H 80

minFlatness FEERDOFHIFII N 2 B/NOF MR, -1 13487 0.5

minVol BNDOET Iw RRY) a—A, KEZRMHEDOEDE (BIZAIE  1e-13
-1e30) [EAH]

minArea /N, < 0 1XAH

minTwist BANHEALUN. < -1 FAH 0.05

minDeterminant BNEFELILVOITFIAN. 1 =hex, <0 EREZREI 0.001

minFaceWeight 0—0.5 0.05

minVolRatio 0—+1.0 0.01

minTriangleTwist Fluent 5w BEMETIE >0

nSmoothScale T T — oA KR 4

errorReduction T —  HOEBOD7-HODED &

relaxed FROZEF—T =RV MVIZRHUT, LA YENTO® AR relaxed

IZAE [0 80D nRelaxedIter Z B A /- & bbb EEME  {
EAETTT v ar)
)3

% 5.11 snappyHexMeshDict @ meshQualityControls % 75«4 7> 3> ) DF—17— R

548 X wadmBEHIE

AW Y adDEE Ik snappyHexMeshDict D meshQualityControls %75 « 27> a2+ U NANT
B THIMTE XY, ANIEESILICRUET.

55 X w1

=Wk, Moy r—Y%FHALTAY Y2 %24EKL, OpenFOAM WS ERIZZEN
LEZMTEET., K36ICRUAELDIBRRLABRAY Y aZia—T 4V 74 BHBEINTY
9.

L EONDAY YV aZma—T 4 ) T DV ONELNIZEYT, HOHE2BENMLET.

fluentMeshToFoam Fluent @ .msh AV > 27 7 A & FAAAE Y. 216, 3IRICH S5IZfH
ZET.

starToFoam STAR-CD/PROSTAR DA a7 7 A IV & iiHrrAAET.

gambitToFoam GAMBIT ®.neu —a—h IV 7 7 A N2 5IHAAET.

ideasToFoam ANSYS @ .ans JE XA TENN72 I-DEAS A Y ¥ 2 %25t AAAET .

cfx4ToFoam .geo IEATENN/Z CFX AV Y a2 &2 5iAAAET.

5.5.1 fluentMeshToFoam

Fluent 1, .mshfkiRF2EDH D774, Ay va- - F—Re2EEHUET. ASCII
EXTT7 7 NEENRITNIERY FEAD, T, Fluent OF 7 A FRETIEH Y F
TA. 2IMTDORMIPRE EATODHE—DIRND Fluent Ay ¥ 2 %2284 25 2 L IEA[HET
9. OpenFOAM Tli&, 2 RcHMIRIE, BHEDEL ZA, FIRLTAY V22 EHET DI L
THONET. TITIE, ATHE EHIX empty ANV F R A T EHBINET. 2RKITD
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Fluent AW ¥ a%iAlE X2, I NN—XE, HEIIZ 3IRGCHD AHIIZ A Y Y 2 % L5k
L, frontAndBackPlanes ¥ %D}, ZD/N\YFZMAET.
72, UFORENRONET.

e OpenFOAM IV /8—=4X, Fluent DEREMHFDOERE TEIDETHEL LS5 LA D
TL&S. ULNLAEDAS, OpenFOAM & Fluent DG ORIZHAMET, BN
JaE < BVDT, 2—PIETr— A2 FETTHHNIERAREEZF Y I TEHRETY.

o 2UICAV Y AMOEINFRRAY Y amEHT S I LIFBHAET F— FINTVEEAD,
TEPHIITELEINSTL L.

o BEOBEEMNLRDZAYYaEZZANLNETA. & UEBORMKREENFAEL TS
&, TNHIFHE—D OpenFOAM AW ¥ ailZBIhEd. b UBKREEPRE IS
&, AVUN=RIE, ThEHRL LD LiIAAET.

o Fluent TIEAYYaDWERIZNNY F2EHRITHIELANTEIEY. DFY, HOmMMIZE
WISEHET BHETT. TD &5 8% F1E OpenFOAM TRHFAINTVARVDT,
AUN=RIFTNEZHIRU &S LikAET.

o BUE, HORAENAA VAT =AYV —IZBLTIEYR—-—FINTHERA.

Fluent .msh 7 7 1 VOEHBFIEIEX, FTHBERTALIZ MV ET77AINVEEHRLTHLL
OpenFOAM 7 — A% fED 2 MOIED ET. —AT 1 L2 MIZIE, systemP 751 L2
MY DHIZ controlDict 7 7 A NVEEIXET. TLUTUTFOIYY REFEFLUET.

fluentMeshToFoam <meshFile>

Z 2T <meshFile> & /S A /N AIZ & D .msh 7 7 1 IVDFAFEITTTY.

5.5.2 starToFoam

AHEITIE STAR-CD I— RTHERINZAY T 2%, OpenFOAM DAY ¥ 2Dy 5 AWEH:
DIENTEDRNCEMT L HEEZHHLUET. A Y Y aid STAR-CD & &I IND
EDONIr—ITEERTEET. HIZIZPROSTAR, SAMM, ProAM & & UZh 5 DIRAE
WCd. AUN=RE, HMEINIZEBDAY TV F U T BLEABBE—~FNDAY ¥ a
EZITAN, TRTORIVEZA TRV R—bINET. TUN=ZDHKR— b UROE#IED
THEBYTT.

o« HEDOHEND AW Y DMk

o NWT), TRDLL, FHBANICHAINLZEIRLDEE

o WHEEFR, WY TNV FDOSILDBEBON TRV IIERATHEEEZILNET.
o« ATATAVI - AVRTT—R

BROFENEED A Y Y 2IZBUTE, TRZTNOMRN U ZHENERH 2 DAY Y2 LTES

U, TNH% OpenFOAM THIAVTET I LT, XYY aBfNEBETEET.
OpenFOAM &, 5.1 HITHREINZNRY B U WY MEHMERMEICRE L TH0Wd Ay ¥ ad

ANZTZ#ZIFTAND LN 25D £9. A AY Y azHOWTETIND Z LF4AL,
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TOEEPERNZAY Y 2FEBTEETA. UTOHITIE, STAR-CD & & & I3 N
AV ALY T =V HNTAY Y akERT DHIZ, OpenFOAM JERIZE#TE D Z
EERMREET DD S RIFUER S BRWHEZHALET. TN SDHIIH W TEE %
372012, STAR-CD & & EIZHFAIND Ay ¥ aE/kY — )i, STAR-CD &\ MRFRIZ
FOoTHMIND I EIZLET.

55.2.1 ZEHICIHIT B —MBIAT KN4 R

starToFoam D&% :AA DL, STAR-CD DAY Y aF v IV —IVe2FE T35 L%2H
BioOUET., TUTEBDRKIZ, FiZIlEBmINZAY Y 2T checkMesh L—5 4 ) 7 1 25
792 XREXTY. HDWVIL, starToFoam &, T—UFMBEDOH L2 L IVIZEHT LI I LN TES
512, PROSTAR XV Rz ELEEHEZ LTI LD £9. MEDOZ IV LYY FIT,
OpenFOAM TA Y Y aZffED L THHNIF v 7 U THEBIETSERETY. OpenFOAM T
FELRWER R AY Y 2 TH, RINDZYMEFHEEEN R L DR OBRETIFEH < »E LN
BNZEERATBNTLZIW,

HRMBADIT Y F UV IEHT N OLDREIE, IV NN—RDY Y F UV VHRRAE R >
TRITDEZIENTEIET. ULrULARYS, TOEMEICIZBRARHY, vvF Vv THRRER
FTI7 AN RLRUDEEINI T ZERPHLNIIBETHD NI I X, AV IF VDAY
VANEMTRENZ L EZRUET.

5522 AERT—HIDHEE

AV Y AR T U2 o, FARRIVAIERINT, DT RTDORIIVHELY BRH1rd &K
FELUT, HOWAIARERTES AWM BRE, VISR LTHATZSZEML TS ATV, ZHiEBL
T PROSTAR ¥ Y RTEFTINET.

CSET NEWS FLUID
CSET INVE

CSET lFZETHDRETT. THOTHRWES, CSET TN ZFANRT, EFINE2FHELTLEX
V. B LBV EARYIIREL LTOWARWES, PROSTAR IY Y R2iHTLII L TENL R
OB ZENTEET.

CDEL CSET

R, THRBI) RS BENRHZTL &D.

CSET NEWS FLUID
VSET NEWS CSET
VSET INVE

INLDOBETROHMEINY BRSANS, AELBREZEDOTENZTNERY EEA.
CSET NEWS FLUID

VSET NEWS CSET
BSET NEWS VSET ALL
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BSET INVE

BSET DN ETHRWA DL, AEAEAmMIILLTOIY Y REFHALUTYIKRTE 2N TIFT.

BDEL BSET

DL E, EFIVIFEZINERE L RIS, BV T2 XRTIEMAZTEZELAN
ETT. IRTCOBAREIFEIVOEHEIZISDTRBIZEXZONDERETT. HE LTI THRVA
5, IRNTHVIEFIZRD FTEMAREZ EFELUSLTET.

5523 T 74 hDERZEDYIKR

7 7 # )V N T STAR-CD I, BHRMICHEAEIR LA T DI 6N T RWERTOBRmEIZ U
TEEERZEMAUET. TOIEMDOERMIL, default BEREBHIZED LN, EREX 1 Tok
LTEDETOHNET. ZHRAR/IAZFELTDDT, OpenFOAM I, REZDFMOD /-
DD default BEREMOMEEZ ZEMKIZHEL TOETA. HlZIE, TRTOREEOEESHE
T 7AW MEEZBERUTEZRZNEI e F v I35 FERITIE<HY) FHA.

U7ZDoT, AVvVargRL<EHmINSZHI1Z, % OpenFOAM A Y Y 2234 59X
TOBRZRELZTNERYD FXEA. LR THHINZFIEEZHWS Z & T default B %
FEROBASZMITEE T 20 ENHY) £7.

. Wire Surface A7/ ¥ a vV THMPIREZ Ty L TLZX W,

2. default FHIK 0 LRI U/NT A—X CEMOEREHzEHL T AIW, LT, HR
W=V TV —VHEEZEINL, A2 ) —=VIZHPNZETIVRED £V IZL A% H
ZLT, ZETCORRATWDEH%Z 10 R EDH LWFHIKIZMA TS ZI W, PROSTAR T
PFOIAYY REE[FTEZILIZEST, TANTIET.

RDEF 10 WALL
BZON 10 ALL

3. TOYw IS, TTILERINTWVDERAA T2LTHLUTL EI ., BHRAEE
LFEFTLTVWEET.

BSET NEWS REGI 1
BSET NEWS REGI 2
.3, 4, ...

BERYy MIBEBEL CWATESZ SO, WICTHAICEEL TWAERMEZEDTLEX
W, FNSHIETEOEY MO EDIZ2EHBTL LS.

BSET NEWS REGI 1
VSET NEWS BSET
BSET NEWS VSET ALL
BSET DELE REGI 1
REPL
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T AR FE 1 O ETEE I N BEREEL 10 O % 5 25139 TC9. BDEL BSET &
ANBUT, ZNOHZ2HIFRLULTLKZIWN, IRXRTOHEKIZINS Z2BDRL TS ZI WD,

5524 EFIOBHESfIT
ARV REMHHTEZIETETINDRESZMNIBEZAT, Fzy 7L TLIAEIW.,

CSET NEW FLUID

CCOM CSET

VSET NEWS CSET

VSET INVE (Should be empty!)
VSET INVE

VCOM VSET

BSET NEWS VSET ALL

BSET INVE (Should be empty also!)
BSET INVE

BCOM BSET

CHECK ALL

GEOM

NI PROSTAR DAL, BBEO-S>DIY Y RTESGINET. av Y NI 2hoF
RTERVERY ZHLNITEINE UNERA. F£72, PROSTAR XM IRICTIE AL,
STAR-CD D/-OIZHNF2#EHAT L7213 THEHDT, AT —IVHFIZEELTLEIWV. HF
M1 THNES, OpenFOAM O scalePoints 21— 1 1) 574 2L T ZX W,

5525 XwiarFr—40DHEAN
AV Y APV EARBINSES, ETIVOTRTOEEGINEZYYFE2 Y TIVEA T 1
WBEWTLZX W, OTRTOXAL TH, FEOYYFEZRITDIHFHINDETUL & D.

CPSET NEWS TYPE INTEGRAL

CPMOD CPSET 1
ZUT, HEKRFOEREZZ ZNOHED 7 7 A IVIZEDLRITNIERYD FHA. ZHLBIT
DAY Y REFEFTL, BEHFIZHLUTPROSTAR ZHWS Z & TV 7.

BWRITE
TFTI7ANDNTIE, ZTHiE.237 7140 BODEIDNN—=TY3Y) Hbnd 77 1) (N—=V a3V
3.0 12EXET. vzEL T, UFOav Y R,

CWRITE

W% 140 .cel 77 ANMIZHEIUET. HEIZHLUTIE, AFDax VR,

VWRITE
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M2 . vrt 77 AIVICH I LU FT. BEDBEDHRETIE, ASCHEXRT7 71V E2EIH
UET. Ay TIUBFEELTWD RS, IERT.cpl ZEDBMAY TV 7 7 A IR RO~
VRERAATTEILIZLOTESILTRERDHY £

CPWRITE

=207 7 AIVIZHIAIUZ1&IZ, PROSTAR 2 1794250, 77 A NVEHU TS ZIWV. /N1
WIZHZBELT, $§RTOSTAR-CD DY 7ET), ME, LOHEORMEICERHLTLZ
TV, MRIORHE L BT TIVIE, OpenFOAM 7+« 27> 3+ V7 7 A IVEERL, WET
5L THETIHENDHY £7.

PROSTAR 7 7 1 )V & Z#u$ 2 FIHISHRAN, BERT 4 L7 M) 2T 2 2L TH LW
OpenFOAM O —A%fEZH Z LT, HUT A L2 bV DHIZPROSTAR 7 7 1 V% f&# L
BIFAUERY FXRA. TUT, 2—HFR 7 7 AR F2EZ B NER Y FHA. .23 ¢ .14
& .15 (STAR-CD /3—2 2 > 3.0 BART) %, .pcs & .cls & .vtx (STAR-CD N—Y =3 ¥ 3.0 BA
B) o, T Th.bnd, .cel, BLU.vrt ICEZXET.

5526 .vrt 774 DEZE
vrt 77 AMVE, 7V — - I x—I v bW KDL UABEINAEICET ST —X5]T
EPNTVET. BEENGEHAES 25225 T —20MIKNEITIE, AFOEEY TY.

19422 -0.105988957 -0.413711881E-02 0.000000000E+00

WEPEREMBLERFLIETEMNTNT, ATHDEAS, HOMIZIK, AR=ANEL BN LY
HYET. PIZIZEAFD &S BRI T .

19423 -0.953953117E-01-0.338810333E-02 0.000000000E+00

starToFoam IV /N—& %, MPEREDAE % X2 72 DIZ AR— A% XYY X7 UTT—& &
LT, FiOHEGD EE, BEICRY £9. U5 T, OpenFOAM I3 ER L Z A THE
DN AR—AZ AT D 72ODMEER A7 Y 7, foamCorrectVrt # GATVWET. T3 &,
ZTINBHI O ZLA RO LS ITEHTEZTL £ 5.

19423 -0.953953117E-01 -0.338810333E-02 0.000000000E+00

U732 T, BER 5L starToFoam IV N\—&X ZFW IR, AFDOEDIZXA T2 LT
foamCorrectVrt A2V 7 N2 FEFTLHRETT.

foamCorrectVrt <file>.vrt

5.5.2.7 OpenFOAM D7 #—< v hADX v S 1 DZEH:
Z 2T, OpenFOAM OFEAFIZHELER, ¥V, BIOHKTZ 7 A IV FKT L7201, &
a1 —7 1) 7 1 starToFoam 2 ETTI 7.

starToFoam <meshFilePrefix>
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<meshFilePrefix> I&, AWV a 7 71 )INOMN NN /ISA%Z EGEA TS HEHEEDZLEITT .
=T+ VT« DEFHEIZ, OpenFOAM BH 4 A 71d boundary 7 7 1 V% FTHiET 2 Z
LiZ&oTHELET.

5.5.3 gambitToFoam

GAMBIT I .neu 3R T2 € DH—D 7 7 A IIIAY Y a - T—REEXHUET. GAMBIT
D .neu 7 7 1 I & LT D FIEIE, HTAIH U OpenFOAM 7r— A% Ek L, T LT —H
MIAYY R - 7By 7T hNTCUTDAR Y RE2EFLET.

gambitToFoam <meshFile>

Z Z T <meshFile> I3MEXI MAHI /S AIZ L D .neu 7 7 A VODAFTTTY.

GAMBIT 7 7 A MERIIH ZIE, BE, IFRm, AR Vo772 &5 REERSy F ORI
BT 2EHRERMIELERTA. LD >T, TRTDONNYFNEA TNy F L UTERINET.
AW Y aZOBITBEITRCTY Y FULTLZI W,

5.5.4 ideasToFoam

OpenFOAM |Z -DEAS IZ &> THERIN/AZAY Y a2 B TEIEIA, .ans 77172 L
TANSYSEATESZINET. .ans 7 7 1V E LT 2 FIEIEHEMIZH U OpenFOAM
r—AEERL, TLUTI—YRII VR - TOV T INOUTDOEDICETLET.

ideasToFoam <meshFile>

Z Z T <meshFile> [t WA /S A2 & B .ans 7 7 1 IVDKHETTTY .

5.5.5 cfx4ToFoam

CFX E.geo R T2 EDH—DT7 74 IIIAY Va2 - T—RE2EHEIHLET. CFX DAY
valgRiE, TOvIsREETT. TARDL, AV Y aRMHEOBBREEREOMNEDEREE DT
Ow 7O/ UTHREINET. OpenFOAM IZAY YV a2 BT, TE3/721) &< CFX 4
REME%FED LAADTLU LD, B—0D OpenFOAM A Y ¥ 2 |ZE8 I ND 2 TOMHEEE &
12, ZABECERFEA EICET 2 1EHRE G CEX D 3WIED 13y F] ERIFMEINE
. CFX X TF 74N b RNy FOEREYR—NL, 22T, BERSAENERZEINTORN
MERDTE DZNTNDEEEL U THRONET. INHDMHEIZT VN—Z TED 54, OpenFOAM
AW ¥ a0 defaultFaces /N FIZANLN, X1 Twall BEZ26NFET. BAA, THIZ
BTN FRA TEEZDIENTEET.

CFX T® OpenFOAM D 2 XTTIIRIE, —D2DERIDEID IR AY Va2 UTERI N
F9. LAYV CFXIZE>TERINZAY 2T 2RITDT —AZENLZWAR L,
BOWHIZET25REM X empty & UCEREL ET. 2—HIX, HBEHEOMOTRTOMmIZE
FTEEARZMENEUSEREINT WD Z L 2HENDDIRETY. BIE, 2RTD CFX Ay ¥ a
S HIFRORATR 2 /EE T 2 72O DFEREIEH D) EHA.
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CFX D .geo 7 7 1 )% B 5 FIEITHANZH L OpenFOAM 7 — A% ERk L, ZULT
I—YWRaxv R - TV T IR TFDEIIZEITLUET.

cfx4ToFoam <meshFile>

Z ZC <meshFile> I3Htf X /S22 & D .geo 7 7 1 VDLRITT.

56 BRBZAAMNIBEDT 14 —ILRTvEVY

mapFields T—7 « V7 1 &, BOIF ANV IIRHIETET7 4 —IVRIZEZOENZIF AN
CBET D DB DT =V REIYY TUET. T4 =V RHBHEETEIAA N DD E
ATRFEBIMES BB INBVIFEZERIC—BEINTVET. LALANS, IA AR H—
BLTW2H41E, vy 7okt fFET R824 7 3 > % VT mapFields % 52
TCE£9.

mapFields IZ DWW TR Z 72012, W OVNDOHFEXEHRTL2HENRHY £9. £T, 74X
WY —=AMHR =Y NETYY FINDLEVNVET., VYV—RALZ =7y N7 14—V ROW
DEMAPIR R A1 T, HE2VERENEZ S FEUTHIES, 74—V RIF—HLTH
5LEZHNFET. mapFields WYY 742574 — VR - F—XIE, =Ty NeRDr—A
@ controlDict D startFrom/startTime (2 & > CTHEINAZKH T L7 N DOHD T 4 —IU R
TY. T—RIE, VAL BD275r—ADEEREE T L7 NUDPOERAAENT, 2=
N2 —ADFAFERERR T« L7 N IZEHINET.

56.1 —&BLAL714—ILRODYvEYVY

—BULAET714—=ILROT YV TIE, DLTFD -consistent ANV RIA VATV a v &{diH]
UMD 5, mapFields # (X—7"Y N) r—ZA ETEFTEI&IZE-T, fBIZETINET.

mapFields <source dir> -consistent

562 —EBLARVWIZ1s—ILRDYvEVYT

T4 =IVRMNH 516 DEIIZ—ELTHARWE E, mapFields X —7"Y & B85 —AD
system 7 1 L7 NV IZ mapFieldsDict 7« 7> 3>V &EL LET. LFOHAINT Y LY
JICHEHINET.

e AR - F=RIFEZTE, WETHIRY, V—ANLX—=rw MIXY TIN
F9. TARDLL, bOHITIE, REBINANVE ETHE-S TV S MENTFEEZ RV T,
B—="1 N BRBEMRIZEENZTRTOT 4 —IVR - FT—=EBNY) —An5T Y
XhET.

o D SIET mapFieldsDict 7« 27> 3> ) THREINARWRY, XwF 74 —)VK - F—
RIFREINZTNEETY.
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mapFieldsDict 7« 7> 3> Vi, NV FF—RIZETLZ2YVEV I 2BETLI DDV A%
HBATOVET. ROV AME, K516 DEIIZRATPRE BTV —RAER—=Tw MR
/50 FOMOMDT—2DY v ¥y T %IGET D patchMap TY. YA RME, V—AL & —
Ty RNEBRBINYFOEUFDZENTNOMEEATHET. 2FHDY AN, X—rv bk
%73 F DX % & cuttingPatches TY. TDX—7 Y hD/AY FOflIE, Z#—7 v h&
BBV FOVYWT DY —ADHNEBDT 4 — IV RNy TINET. FZbOHIIE1T5E
TOR—=TY NeBRBINYFIZEDIT, B=T Y NeBDNNYFNY —ZADRNEBD 7 1 —IV R
D= YUWr T 22T ORWTIE, NEOT7 14— RIZEENDTNLDMEITYY TXh, 4

A

17

19
20

22
23

HDMEIEEDY FX¥A. mapFieldsDict 7+ 7> 32>V OFNZLATIZRU £7.

A G R Bty AV VARV S Al =

4 yii\ft@w%ﬁofvvfﬁ%é

NHID & —2y RSy Fi2l&
L cuttingPatches #ffioCvw S TX 3

————— Y —=A7 4 =)V R
—— &=7Y b7 1 =V RBIK
516 —HELARWIZA—IVREYYTT5

patchMap ( 1id movingWall );

cuttingPatches ( fixedWalls );

mapFields <source dir>
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56.3 WHLT—ADTYEYT

mapFields 2 1732 & &, WHFHEDZDIZY —AL R =Ty N BRBZT—ADEL LNE
UIBMAZART2R5, BMATY a UvPREIZRY £9.

-parallelSource Y — AT —ANMHEFHEDZDIZHEINDGE
-parallelTarget X —7 W N7 —AMNUFIEIRDZDIZHEINDGE
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Eo=E
12N

AETIE, OpenFOAM TOBWE DA T a  IZOWTHARET. OpenFOAM (Z1E 74—
TV —=ADEULT TV r— 3 VT B ParaView 2 HW BB D 1—F7 1) T4 ThHD
paraFoam MR I NTH Y, ZIUIDWTIX6.1 HiTRNRTWET. BUHDHD Hiky LT
i%, EnSight % Fieldview DY — R8—F ¢ DS MBI N T2 85 % 5 /5755 Fluent @
AL 2 (S FIENDHY 7.

6.1 paraFoam

OpenFOAM THAELI N TN D A A VY OBWIHADY —IVIZ, F—T 2V —ZADA#HLT 7V
r— 3 ParaView 225 OpenFOAM D7 — &R % 5t A2 £ HIZFTEHEY2a—)TY. 20D
TV a—)liE, OpenFOAM (12 & V) X TV D ParaView D/N— 2 > 3.10.1 Z N TWD
DD T4 75V Tdhd PV3FoamReader & vtkPV3Foam (ZI YV /8 VI NTWET (N—=Va ¥
2.x D ParaView (ZXF U Tl& PVFoamReader 5 & U vtkFoam T9). D/ FVTY Y —AX
NTWEY 7RI ITIZOWTEHEYNIEDIZT T, ZD/N—T 30D ParaView & B>
B2 HREL £9. ParaView IZBT A ANAS LU RF a2 AV MIDWTIE http:
//www.paraview.org X http://www.kitware.com/products/paraviewguide.html DY o
NROAFTEIENTETET.

ParaView (2T DT — &ML L >V &) ¥ J DTV YV IZ Visualization Toolkit (VTK) % f# >
TWd 720D, VIK 74— Y b ThHNIE, EDEIBT—ATEHRARLIENTETET.
OpenFOAM (21 foamToVTK =51 )V T4 23dh Y, 2171 TREXRDT—X% VIKDE
RICEWTLEZENTE, 2D LiE, VIK R—ZDHE Y =) ThHhiE, OpenFOAM D
case DRI L UTHZAD Z L2 EKRLTWET. ZDIZ &iE, OpenFOAM T ParaView % f#
S LDOREBFEZRBLEL TWET. VI EERMENSG, WHMIIZE T 5 Al % 5
LTIELWZ s, 7V —0 Vislt 2#52 U £9. 4k, http://1lnl.gov/visit/ M5
AFTEET.

9% &, OpenFoam DHBHEHDY —)L & U TlE, ParaView DiiAAAEY 2 —)L %
HRL E9. DY DHEE UTIE, OpenFOAM D7 —4& % ParaView (ZFiAA £ 5 72012
VTK 74— MIZE#T 2 EE, VIKR—=ZADTF 74y 7Y =) VEH\dHENRDY
9.


http://www.paraview.org
http://www.paraview.org
http://www.kitware.com/products/paraviewguide.html
http://llnl.gov/visit/

U-166 96 % R

6.1.1 paraFoam OBE

paraFoam I%, OpenFOAM THRMINT VB HAAAEY 22—V % VT, ParaView 2375
EF2HBER A7) T NTY. D OpenFOAM D 2—F 1V T @kEIZ, V—hT1 L7 b
VDONAFEE —case A TVave, gl LTOr—A4% AN UTEFINET

paraFoam -case <caseDir>

ParaView 2°3iH BN, A—T V3561 DEDIZ8) FT. r—RAFEMO/SR)IVTO
VRE=ILINETH, FRITIIRO LD BIEEHMRHY £9

Pipeline Browser 1%, ParaView DI CA—7>Y L TWAEYa— V2 Y ANTYTLTHEY,
BRINAZEV 22— NVEEINS T MIN, TOEV2—NVICETET I T4 v I A
%, MOBEDREVE 2 ) w7452 8124, A% - BHAOUIDBFEZNTEET.

Properties /SR JL  1Z1%, KM, B LU 74— IV RBREDT — AT 2 AJ1EMDIEIR
HEMHY £9.

Display /S%JL 1%, Ry, BRINAZEY2a—I)VOAFILDEREZ I ha—IL L £7.

Information /XRJL FAYT2DIVAAN) YA ZAD LSBT —ADMEHEZRRL F7.

File Edit View Sources Filters Animation Tools Help

pd B ? MALDED wa KA>DPMB mep 1|
& (@ [T [suface TR dds [Ge G
VOCPRIOE2L®

Pipeline Browser X (SlR]E®IE] (m|B|o]x]

4

builtin:
F

Object Inspector

)
[

Properties [ Display | Informatipnl
= Apply @&eset‘ % Delete| (2

Update GUI

% Cache Mesh
Extrapolate Walls
Include Sets / Zones

["JInclude Zones
Show Patch Names

[[IRegion Status
| internalMesh
movingWall - patch
fixedwalls - patch
frontAndBack - patch

. —

(%/\Vol Field Status
x D

6.1 paraFoam O [H[H]

ParaView |&Y V) — i ICE DO W E TEIET 2 L D28 >THY, TOHT, hy 7R
NDTr—ADEY =NV TEI 2= NVDTr—A%EEKTE2 74N RN LNTXE
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9. FIZX, Fhoavao7ay ME, §RXTOENT -2 275 —A€EVa—-)ILOY
TEVa—)e$2IeNTEXET. ParaView DEFTE, 2—YPEEL< OV TEYV 2 -V %
EBZEMTER L, HER T A—YavDELLTEEDZZENTEIDEWVSHIZH
DEF. HIZIE YVIYRDODIZAARY, AvyaBIOEERY N, EhoayZo7ay
MR EPEBMTEIETL, ZNETATALIDVTIHBEIILNUTAY - AT7FTBEIENTE
9.

SR AIEE, £3THERIEEOERZIT, TH0 5 Properties /S 1)V THkfad %
Vw7 UET. TOIEMPDOREZE LT, BEIRUTGUIZY Y M TE D Reset A&
YV, TIT4 T B2>TWBEYa—)V&HIRT % Delete RZ V23D Y £79.

6.1.2 Properties /N )b

F—=AEY 2 —)VD Properties /S IIZIE R A AAT Y TRMHEK, LT 1 — IV ROFE
DOBSEENH YD 9. Y bO—IVAEIZDVTIE, X 6.2 ICHHZHBLCVET. BEDH
HIAAEY 2 —IZEWT, T4 L2 MYNDT—4 % ParaView (ZF FIAL Z L&, FZflifE
EHY FEA. 61IAHEEIZENTHD LI, BHEDGHARAAEY 2—IIZB VT, Current
Time Controls & %\ & VCR Controls Y — )V N—HD KRR VT, RRD7ZOOEEH T — & %%
REDZIENTEET. paraFoam DIEEIEIZEWTIE, MIENDEEZIT> /2L ZITIX Apply
BV IGTEZRERH)ET. ZDApply RE VI, I—PWREFHTDEIOE DR LNh->/28
AEFZRUT, BEZ5227-0DITRKEIINS T4 NINET. ZOBEAEE, &A#ET D0

DERVTED LV EFiAE>TEY, B, RELXT—AT, 7—XWHEPEN
[RTITRDEVSHMINHY . LIRLIETZ7 7AIVDT—AT—ZNEFEIH, (X
X7 4 =V RTF—=ZBHLVET 1 L2 }\') WIZEXIAENZY UZ2012) ParaView & £ X
22 BENRHDGENHY) £9. BEEZHEZADEITIX, Properties /S 3 )L —&F LD Update
GU|ﬂ‘:y‘/%ﬁil‘yﬁv‘}—é:tﬁi’)fgﬁbi?.

6.1.3 Display /X% JL

Display /33 )VIZIX, BA6NZT —AEY a—)DT—RDOAHLIZBET 288N H YD 7.
PAR DRI E R T,

o TADLYIIE, T4V RNOEKME - BUMEIZH LU THBMIZCERZINEREAD
T, R, MO r —A® Y a—) 20— R UL X, #@Y)7R-1 >4 —/V)0% Rescale
to Data Range T:#IRT D LD ITIEE T2 HENH Y 7.
o Edit Color Map RZ V' Tl, ZDODNRARXIIZEZ D10V RUDBHEET.
1. Color Scale /SA NV TIEAT — IV DEEERT DI ENTEET. HEOHFE~KD
CFD A7 — )V % 3#R$ 5 121%, Choose Preset 2V w2 U, Blue to Red Rainbox
HSV %3ERU 9.
2. Color Legend /SA IV TIEA T —N—DNHIOEZYDVER YD, 74V DES 7%
MHIDOLVA T NERELET.
o HARELZZ AW ald Style /N2 IVITdH D Representation A = 1 — D Wrireframe % jZR
THILIZIVERINET.
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6.1.4

Properties l Display | Information

Apply Reset | | 3% Delete

Update GUI

%| Cache Mesh
Extrapolate Walls
Include Sets
Include Zones
Show Patch Names

?

} x Region Status

% internalMesh

x| movingWall - patch
% fixedwalls - patch

x frontAndBack - patch

%ol Field Status

x p
x U

‘ Point Field Status

iLagrangian Field Status

internalMesh fE gk x>
ZFNEND ISy F % BN

r—AEYa—)liZ

AL T 4 =)V R % iR

6.2 T—AEYVa—)IOTaNF 8%

Wrireframe 2MEIRINT WD LAEDA Y ¥ aD & 58T A4 A MV L Color By A =a—n
5 Solid Color % 4R L, Set Ambient Color 7 1 ~ R Ttz fgET S Z L2 &V afifk

TEIENTEET.

A A—1% Opacity D (1 = solid, 0 = invisible) ZEET 2D Z & IZ& D EEHIZT D

N TTET.

RE Y —)bR—

ParaView DEBEREIZIA AV IA YV R Y EHDAZa—N—D TN A IV A=a—F 3 THEL,
ZTOTIZHDEZREA VY = N=—NHENTLEILETEIET. XRTDHY—I/N—F View A
Za—00 Toolbars MHENTH I ENTIET. &Y — I NN—DOHIHZE DR E X 6.4 D K
HIZHESTHY, TNFNEDTNEY A= a—DHBIZHIETE20E2RLUTVWET. %<
DRE Y DREREILT A AV MNHHARTE U, Help A =2 —® tooltips (ZF =V 7RI NTWVH
ERA VA% LIZEW - SICHBRFEERRIED I ENTEET.

6.1.5

RTDEF

AHEITIE, paraFoam IZHF2 ATV =27 MORKRDFHE LY KNI 2 AIEICDOWTEH
U E9.
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Properties | Display | Information

View

r— A :]:_. & ;{’{: ﬁ‘ 2 k 5 DY - Visible Zoom To Data

Color
%) Interpolate Colors
x| Ma

Apply Texture

ﬂé){ﬁ : gi % ﬁf’C@ﬁ H‘v‘;— 5h  — coor by °p - =
77 5 —Y v 700)§ﬁ * %Eﬁ [T |Edit Color Map... | |Rescale to Data Range

Style

5’1‘}1:2, ﬁy *‘%% i 7'—: Ci)f:?\ —T7 Representation Surface -
5:“._ & 0)%@ F’Eﬁazyf __I | interpolation Gouraud -

BIZIFEERIZT DR E

Material None -

Point size 5.00 |2

R . Line width 1.00 |2
mgOFEHEEER S |

\/olume mapper

Annotation

Show cube axes Edit

%X| Spe

Transformation

U translate [000  [2]foo0  [Elfoo0 2

Scale 100 [Hf1o0  [Elftoo

ﬂéﬂﬁ?%‘y*‘)b Orientation | 0.00 :: 0.00 :: 0.00 ::
Uorgn 000 [2lfooo  [Elfooo 2

6.3 Display /3% )V

6.15.1 RTDKRTE

View Settings % Edit A =2 —Mn 5% % &, General, Lights, Annotation ® 3IHHMNH 7
% View Settings (Render View) 7+ ¥ RUNFKRINE . General (IZIZEAFD & S RIHHE A
HYETODT, FMFICHETS L LVTLLD.

o HEMEUTIE, HRMIZIZANEZLNTUL LS. TDZHIZIE Choose Color KA
DIED N A X KD 5 background % &R U 7244 T, Choose Color R& > %27 1) w7 LT
LEERL 9.

o CFD, FZ2¥RILD T — ATlE Use Parallel Projection (CE{T#¢52) W&k <HWOLNET.
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AR TEICRET - R VEL FAE RG] O il
SEIR O 1 ] ) 1] 0D 1] 40

[ I : I I : I ]

p &P ? RELBED e KaA>DMS Tme G

8 (P - ~| [surface T BEIARE (66 G,

lL;:f PRI O= 2 G

ST 4R 7 2 5 ol
T TRARONE - Fi DB

6.4 ParaView MDY —)L)N—

Lights /SN2 V2 E £ 5 Light Kit SRV TIFSEIROFEME E N T X £9. Headlight /83

TIHEEEZ 2 O —)V U £7. Headlight & > % [HEEOMEE 1123, FEEARED
HHLEOEBRZREONETL & D.

Annotation Tl&, KRV 1 ¥ R TSPHEAZR EDERORROAEMEZFEL 7.
Orientation Axes Tz, y, zfliOEARY, HORRHFEEEZLUET.

6.152 —MREVIRERE

Settings % Edit A =2 —»5 #9425 & General, Colors, Animations, Charts, # & U Render
View DIEH M 575 Options 7 >~ RUNREKRINET.

General /N2 )V Tl ParaView OZEFDOHIAMZ 3 E U E 9. KT, Auto Accept &2 F =V 74
% ¥ Properties VA ¥ R TIT o 2EEN Apply RE V%227 )w 7§52 R HETHRRIZ
KX ND &SR £, KRERMUF T —ATIEZOA TV a VidlibBWERL VT &
5. LWIDENLKDEDEHEETIBKCZ DD EHIH X ND DT L, —E TR
AR E-RbhEN6TT.

Render View /N3 )VIZIX General, Camera, Server D = DDIHHMNH Y £9. General /31

Tl level of detail (LOD) THHRXEATHE), Y1 ALHL W0 2 ERROL VXY VT O
EERECTETET. UAVERNTEIETEROEINE BT —ATEWTH R REEROD
HEHEZ R TEIENTEIET.

Camera /33 )V TIE 3D £/ 2D IZH T2 R OBE 28 E L £9. [HHE, FTBH, X—
Lo BRI, U AL shift F—, control F—EMAEDODETITD TN TIEI2Y, &
UTIHMERIIRETD I ENTEET.

6.1.6 aAv&¥D7rOv k

avAROTOaY ME, EEHOA=2—/N—0 Filter A =2 —»5 Contour %ERT 25 &I
SOEKT I ENTEET. 7/()1/& WBh-z2oNEY a—)V ETHREZR TIN5,
EYVa—IVEKRD 3D O —ADLHEITIE, TV RIE—EDfE%EFKT 2D For (FfERE : 71V
P—T7z ) ITREINET. :l/ﬁ 2B % Properties (2 1& 1 —H DL T X % Isosurfaces
DY ARNEHY, NewRange‘7/r YR EDHNR TR oTWETY., AAT 71—V RiE
TNEY VA= a— HEIRTDZENTEET.
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6.1.6.1 HFEDFETT

[l —ETOIYZDERTHEL, BIHDOI Y ZZERLZ0EERNE<HY ET. ZDAD
IZiE, B#IZ Slice 74 VA ZWT, AV 4% 70y MUZWEIMIHZ /RS 268N H Y
9. ZDSlice 74 NVATlE, 2—HiLSlice Type A =2 —T Plane, Box ¥ /2! Sphere &
WO AIEZIRET D 2N TEET. TNT N center B & U normal & 721& radius DFEEN
METY., YVAZEM>TERU KD ICYUIBHEOEEEITI ZEMNTEEY. £ LT Contour
TAINBREETTNE, BELZUBETI Y21 VIMERINET.

6.1.7 NXJ MLDOTOY b

RZ MO TOY M Glyph 74 VZEZHOTHERL T, ZD 7 1 VXL Vectors TR
INZT 14— REGHAA, WL DD Glyph Types WHEINTWETH, Arrow (2K 7
D7 RBARY NVEBENIELONET. TNThoD 7 ) 7121k, NRIVETI—P2EEL TR
BWHESRZ215G2 7200, %z 212 sO—)L§ 3@ REWNHD>THET.

Properties /S DF Y DR D EHEREDIET ) 7D Scale Mode A =2 —T9. D
HTEHRELLMEI ATV avixk, 7 T7OEINART MIVDKE S IZHMBIT S Vector, &T
DT 7EELCEXIZTD Off TF. F7z, Set Scale Factor (7)) 7DRANLEXZ IV b
o—J)LLU 9.

6.1.7.1 TEIOFLTOTOY b

N7 MVIE, 774V M TREVOER EIERINE T, vrodnic 7oy h5y—4%
FERUZWGEE DD T, ZD2DIE, FTZEOTr—AFEY2—)LIZK LT Cell Centers
T4V EEAL, ThnsBonzeldhi T —2IIH U Telyph 7 VX Z2MAL 9.

6.1.8 SRR

JiARlE, Stream Tracer 7 A VA ZHWTIEKRINZ ML —Y I VEHWTEKRINE
9. ML —HD Seed /N3 VT, Line Source & %\ & Point Cloud 2D b L —HR1 > ~ DR
NERELET. 2—HIEIMOIOIB IV =YYV -2 R ENTETETH, ATHRRIE
TWAEGERBEREZ2EZFLRTNERY FEA. ML —YOBBIOREE NL—YD ATy 7
DX 1% Stream Tracer SRIVD FIZHDTFARNKY VATHELEY. EA@EDD ML —
YOI VEMERT S T O RAFIKBAIGAITIHRTHY, ATV TORIZMDIEE L
WZED EEIUEDITHBIZIE> XY L RRERTDIIENTEEID, KEERHNPESZY £
T, FL—YDIA UMPMERTE2%IE, &V EHEREBGRZED Hd 72012 Tubes 7 1 V&
% Tracer EY 2 —)VIZHHATEIENTEEY. 2D Tubes FFKE XD ML —HV DA V%7
EoTHY, BELRMHFBEIIZIZZR > TOWERTALN, FEHEI N EROBUEEZ K-> TW\E
9. EBRD XD ITHIEOBMED 10 ICEREI N/ L X, Tubes IXMER L UTHRRINFE T,
REY, ZHCEFHEIA RN 7.

6.1.9 EIFRDHA

ParaView »> 5 ifg % H 119 % % fli 872 77514 File A =2 —»>5 Save Screeshot % 3#IKN 9 %
2L T, BIRTD L, RETIHEBOMBEZIREET D21 Y RUNENET. HEWIZHE
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BENZEIND LD, TARI NEEFEETEIRAUNHY £9. CV I REZHET
5 HGEMMEEINET. L) EHECTHRET D2, o« HAOMEE% 1000 L EIZT S & &
WTUL &S, PDF XERLIHATIEIZ, AMdHZ2VIXUS LA —Y A XBEDEHIZED
DA =) v ITFThE, Yy —TREERDIZRYD T,

6.1.10 7=X—avHAh

T o A=Ya v aeERTBIZIE, £7 File A =2 —7»5 Save Animation Z3#R U 9. fifk
ERENSKONDIHHEZZRET XA TR I Y RUNKRIND DT, BEBIREGE %
EFLUET. TNUNTIE, FATLATY T 7V —LBPEETT. ZHITEKAIZ
ERETDZTULEIN, 7T2A—YavOIV—LbEB%E2%<T5-HODICL) RELMILTE
MEWEEA. ZOEE, R mpeg K Y, Bl LA Y OFEEREICHIERHDLEIT, T
ZA=YavOREEZE LW E JITEMTY.

Save Animation R& V&g L, Ty AINEHR T 7 AR EZRETDHIOY A >V KUY
NEY. OK 2#id &, “<T7 71 I)IF>_<HBRERS> <P 7> EWDHFTT—HOHEG T 7 1
WIMRFEINET. HIRIE, 771 )V%% “animation” & UT jpg WA THREFEL ZHBED 3F
HOME#IF, “animation_0002.jpg” &7&H £9. (KEGEHES> (X 0000 »58EFY £9)

—HDERIMAFEIND &, WY RV T D2 fio TEEICAHT 2 22N TE £, ImageMag-
ick /S Tr—=VIZEENZEHRA—FT AV Tl UFDOEIIZAYYRIAVINHFITTE
S

convert animation*jpg movie.mpg

mpg Bl % T D BICHIIHER E D —quality 90% NOEIE DV A V) 71 % EIFd L\ 0WNT
Lo, ZHIZE-oTHIR ) A AZ2HIET DN TEET.

6.2 Fluent IC & %12 ULIE

Fluent %, OpenFOAM TEIFU/ZT — AL, KA N TOy Y& UTHEMATE Z & HAHET
9. TOHWMDZOIZ, ZDODEMEBNRIEINT N EY. foamMeshToFluent I, OpenFOAM
DAY 2% Fluent 74— MIE#L, TN% nsh 771V ULTEIHLUEY. ZLU T,
foamDataToFluent I&, OpenFOAM DFERD T —X %, Fluent BFHL I LN TEX S . dat 7 7
AIVIZEU £9. foamMeshToFluent i%, HiBED AGIETHEITTLIIENTEIET. TOMBR
DAYYal, TDTr—AT 4 L7 8O fluentinterfaceV 757 4 L7 M) IZESIHINET.
T4 H, <caseName>/fluentinterface/<caseName>.msh T .

foamDataToFluent I%, OpenFOAM D7 — X Dt %, Fluent 7 4+ —<w MIZHU £9. £
&, Z2oDT7 7 A INWTHIEIL £3. F£73 controlDict 7+ 73 3+ VIZEEE U7z startTime %, &
HINDEIEEROL L 2D £, HORREEEML 2078 51 startFrom % latestTime

ERETNIEEINTU LS. ZDODIXIERSGIER$8E S % foamDataToFluentDict 7« 27 ¥ =2

FVUTY. ZHid constant 74 L7 MY NICEE L £ . 2D foamDataToFluentDict 7 1 7
YaFV)ohlEATFITRUET.
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6.2 Fluent IZ & 2 208 U-173
1 [k k= Gt —hm o *\
9 | ========= | |
3 | \\ / F ield | OpenFOAM: The Open Source CFD Toolbox
a | \\ / 0 peration | Version: 2.1.0 |
5 | \\ / A nd | Web: www . OpenFOAM. org |
6 | \\/ M anipulation | |
7 e et et */
g8 FoamFile
9
10 version 2.0;

11 format ascii;

12 class dictionary;

13 location "system";

14 object foamDataToFluentDict;

// * * *x x

= T R R o'

epsilon

gamma

// Fxkkkkk

k ok 3k Xk k >k % >k % %k Xk %k X % > % %k X %k X %k % % % % %k X %k X % % X % //
1;
2;
3;
4;
5)
6;

150;

>k >k >k >k >k >k 5k 5k ok 5k 5k 5k >k >k >k >k >k >k >k >k 5k 5k 5k 5k %k >k >k >k %k %k >k >k >k >k >k 5k 5k %k >k >k >k >k %k >k >k >k >k >k 5k 5k >k >k >k >k >k >k %k %k >k >k >k >k >k >k >k k //

Ta47YarViE, ROEAROTY N) 2EATHET.

<fieldName

> <fluentUnitNumber>

<fluentUnitNumber>!¥, Fluent RA K 7w Y HMFS 5 X)L CT. Fluent i, HdHFE -7~
YW hDOT 4=V RUDERFRL FHA. <fluentUnitNumber>DIDEAK LY ME, 6.1
WZEIHXINTOVET.

Fluent % 2= h&ES @ OpenFOAM #
PRESSURE 1 P
MOMENTUM 2 U
TEMPERATURE 3 T
ENTHALPY 4 h
TKE 5 k
TED 6 epsilon
SPECIES 7 —

G 8 —
XF RF DATA VOF 150 gamma
TOTAL PRESSURE 192 —
TOTAL TEMPERATURE 193 —

#£61 RANTOVYHDEZOD Fluent D=y ~H=

T4 7¥aFr iR, A—FRRANTORRAIIKREL TS, 2TOTY N Z2E&ER TR
Y FERA. X, BeOBITIE, EFhpl@EEUDAZOOTY M) 20WNTWET. T
THAIVIZY MDY ARNE, £6.1ICRHBINTHEY., 2—FiF, fioa—51) 571D
£ 512, foamDataToFluent #4742 Z &R TXFT.
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Fluent CZDFERZ R D7-0121%, “—ADT 1 L 2 5D fluentinterface ¥ 757+« L 7 b
VIZBEILT, 3IRITD/N— 3 2O Fluent ZRDO LS IZUTRBL £9.

fluent 3d

AV YabtTF—RT7 7L O—RIN, TOEREIAFUEINET. A v ald, File A
—a—®DRead Case #INGT 2L THUIENTEET. HOT XA A TEHL DI,
YR—=RNTATLEERTIREITT. FlZIE k& epsilon DEFRET — & 252 i2lE, 22—
l%, Define -> Models -> Viscous A =21 —25 k-epsilon ZERTDHI LIZAY FF. X
2, 7= 77 AL, File A=a1—0D Read Data Z#ERFTEHI LT, I LN TETET.

FRETARE L 2—HIX, OpenFOAM JERADEHUZfDI /A ) TV F )LD Fluent A > =
774 N%, OpenFOAM Df#E% Fluent 74— MIZBLZE DL EDLETHi->TIEARY
FEA. BEES, V—VDESNITOIFIMRIET S RNNSLTY.

6.3 Fieldview IC & 212018

OpenFOAM 1%, OpenFOAM D/ — A% Fieldview TRA N 7T 2§ 3 720D DHEHE % Tk
LTWET. U —F 1) 5 1 D foamToFieldview % f# > T, OpenFOAM D/ — AT —4&
% Fieldview .uns 7 7 1 VD RIZE#T 5N TIET.

foamToFieldview (&, D OpenFOAM D1 —F5 4V F 1 LU LD IZEFTTEI N T
F 9. foamToFieldview |X Fieldview W5 T4 L2 "N &2 —AT7 4 L2 "N OFIZERL F
T, $TIT Fieldview 71 L7 M) DMFEEL TOW 2 GEITHIBRI N E T

T 7 # )V N Tld, foamToFieldview 2T time T4 V27 M) DF—R %&5AAAT,
<case>_nnuns DE DB T 7AINDOEy MZHIUET. nnl3EFT, WD time T 1 L
7 M) OWZIET— X TIX 1 DHEEYD, TO%?2, 3, 4bkExET.

A—H—%, ATV 3 -time <time> ZHHL T, KFED time T4 L7 NV DT —R 721
REWMTLILETEET. <time> 1%, —MIY, BN, FAREEOERTT.

Fieldview D —#iDOMREIL, BRI T 2 ERE LB L UET. & AIEHEREHET S
L E, BREIZOWTOREHRZMAL £3. foamToFieldview 137 7 A4 )V s TEERE OB R % &
LEIIZRAAZT. 2P, IV RA TV 2V -noWall 2{#i-> T, BEREHEHREZ &I ARV
IO EWMTE I ETEET.

Fieldview O uns 7 7 1 VOHLETFE .uns TT. 250 & 42572 OpenFOAM D /r — A441Z
Ry b . 2H5ATVWSEEE, Fiedview I3 —HD T — X 2GR4T — X EHIRT DL NTE
T, B—DT—& (BFT—K) LABRTHhELNETA.

6.4 EnSight IZ & %1%

foamToEnsight % f# > T OpenFOAM @ 5 — & % EnSight O X IZE T % »,
ensight74FoamExec & ¥ 2 — )L % fifi > TE$E EnSight 2 5 FiAiAdr Z & 12 & > T EnSight T
B ZITO ZENTEET.
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6.4.1 EnSight DFERXANDZE#:

foamToEnSight I& OpenFOAM D5 — & % EnSight DRI L £, foamToEnSight I&
WOT TV r—a v L FARKZETFTEEY. foamToEnsight 137 — A7« L' 2 V) NIZ Ensight
EVWS T LI N ERERUET. ZOB, BEFEOD Ensight 74 L7 M) IFHIBRI W ET. &
KZDT 4 L7 M) %idhidd, T—AT7ANET—AT7ANDELEY LU TEZRA
9. 7F—A7 7 AV EnSight_Case LD ZHITTT —R 7 7 A VOFHMMPEENET. &
T — & 7 74 )IE EnSight_nn.ext £\ D Z4HIT, nnldxFORM T« L2 M) DK% 1L
UCHUEFESPAD £F. ext FYHEIZIGU IR T TY. & 2E, TIHRET, mesh i
AW aTY. BEN5E T T2 L EnSight TEED HETHRAADL I ENTESET.

o EnSight ® GUIIZH\\T, File -> Data (Reader) % E{NT 5.

o« T T7ANERY I ANTH#YZ EnSight_Case 7 7 1 % i FR R I 5.
o Format O&RfEIE, EnSight D75 7 4 )V hD Case TTY.

o CasezZVUw 7L, Okay Zi#RT 5.

6.4.2 ensight74FoamExec reader € 2 —Jb

EnSight TIEA—VEBZEDEY 2 — N EHWTHMOILAD 7 71 )V % EnSight 1224 5 2
EMATHETY . OpneFOAM (21X ensight74FoamExec &\ 5 E ¥ 2 — )L libuserd-foam 7 1 7
FVIZAVNRANINTVET. EnSight IZBRELZDIXZDTA TF VT, IREiTHRNE 77
ANV AT DTEPNDBENHY) £7.

6.4.2.1 EnSight DFHAEY 1 —ILDERE

EnSight V) — & DFATIZIE, BEEAEEYTHDBENHY £9. $WM_PROJECT_DIR/
etc/apps/ensightFoam WX bashrc & 7z1& cshrc 7 7 1 VT E %217\ £ 9. EnSight (ZBH9 2
BREIA UL 6.2 D$CEI_$ENSIGHT7_CT. EnSight D@ A >~ A b —IVIFD /N AFKETIZ,
$CEI_HOME D AFE THETIUILLWIET TT.

BREGASEN e AT a v

$CEI_HOME EnSight 231 Y A b=V INE/NA (B = Jusr/local/ensight) 137 7 # )V b
TY AT LNAITD S

$CEI_ARCH $CEI_HOME /ensight74/machines DX > > 7 4 L 7 N ) ZIZHIGT % 40l
MOENU 2 Y UG, 77 4 )V N ETIElinux_2.4 £sgi_6.5_n32
zat

$ENSIGHT7_READER  EnSight #37—H D5 % L 7 libuserd-foam #55A& 5 1 75 1) 2 HE$ /82,
77 )V b TIZ$FOAM_LIBBIN (225
$ENSIGHT7_INPUT 574V h Tl dummy (2345

6.2 EnSight THWBREZHRORE

6.422 FIAEY1—IILDFAE

EnSight reader % {5 B F B REIL, f#Hir — A% OpenFOAM TiE7« L7 MU TE
#£92DIZH U, EnSight TIEED 7 7 A IZE > TEBINTVDRENRHD L ND L
T9. EnSight iZ7 ¢ L 27 N ZDERNTEIRNDT, AROFIHT, FIZr —ADFEM %
HERTOBRICERLUANOHHATY a— V&V ET.
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6.5

EnSight ® GUI iIZB T, File -> Data (Reader) % #ENL £7.

Format A =2 —»5 OpenFOAM DERMNT X BIE9 T, TIRWVGEIE, BELZK
DFEMERDY £7.

File Selection 7+ >~ RUMLTr—AF 1 L2 NV %L, Directories fiD /. F /-l
/.. TDD, L2055 =22 EHFRIYE, (Set) Geometry ZERL 9.
INAT 4 =) IR T — AW A>TV ET. (Set) Geometry DfHIZIE/ M E EFND
X9 T

Okay # 27 1) Y 7§ 2% & EnSight W7 — & % Gt AAAIEO £7.

T—RWHAFEND &, # U< Data Part Loader 7 > R WHN, Y¥OEs%HiAds
MEH5NdDT, Load all ZFEIRL 9.

Data Part Loader D7 1 ¥ RUMBRRINTWNS LWL ONDEBENEN N R WD T, AW
Y2/ EnSight DV A ¥ RIIERRINZHEAU £7.

T=IDYTIVT

OpenFOAM I&7 4 — )V RF— R DERDMNBEIZS I 2EZ2IET S 1—F 1) 7, sample
ERUELTCHVET. VI 7 ROy N30 1LIRTGORE, /23 fmEGE RRT D
72O 2ot FE EDO T — G INET. T XEFLEIL, T — AD system T 14 L7 MV
I3, sampleDict CIREL £T. T—RIIRHOLNTWBE YT 73—, Grace/xmegr,
gnuplot, jPlot D& 5 Bkk4 B A THEESHTIENTEET.

sampleDict 7+« 7> a2 ) V%, $FOAM_UTILITIES /postProcessing/sampling /sample ® sample
V—=Ad—RT+4 V27 N)IZdH5 sampleDict Dl I —425 Z L TERTE £9. $FOAM_
TUTORIALS /solidDisplacementFoam @ plateHole 7 2. — V) 7 )LD /r — A2 1D 57— &
R0 72 DFLRFINH V) £,

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

interpolationScheme cellPoint;

setFormat rawv;
sets
(
leftPatch
{
type uniform;
axis Vs
start (0 0.5 0.25 );
end (020.25);
nPoints 100;
}
)
fields ( sigmaxx );

// >k >k >k >k 3K 3K 3k 3k 5k 5k 3k 3k 5k 5k >k 5k %k >k >k 3k 3k 3k 3k 3k 3k 3k 5k >k %k %k %k >k 5k 3k 3k 5k 3k %k %k %k 5k >k %k % K >k 3k 5K 5k 5k 3k %k >k >k >k %k %k XK K >k >k >k 5k >k %k %k >k >k >k %k Kk k¥ //

ZDT7ANIZIE, IROARDEERHY £9.

interpolationScheme 7 — Z D A F— A

sets

7 4 =)V RONRELY VTV I D (1D) fiRHT IS D Hh DAL
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F—T7—R FTav B
interpolationScheme cell TILFDDE TR IVEIRR—E & ART
cellPoint LIV DB & KRB EE A T R
cellPointFace HREUEEAM T F /2 id IV KM S FiifH
setFormat raw ASCII &5 —4
gnuplot gnuplot JE X7 — 4
Xmgr Grace/xmgr JE X7 — 4
jplot jPlot JEA 7 — 4
surfaceFormat null HA L&
foamFile R, M, D7 7 AN
dx DX AHh T £/21FRT MR
vtk VTK ASCII =%
raw zyz FEEL X fH. gnuplot D splot & ¥ TN b
stl ASCII STL. RHE DA, fH&L
fields P TINTBT74—=IVRDY AN, 72&ZIHE U DA,
U U O2pn %7
sets 1RITED sets U 7T 2¥aF VDY AN, £6.4 %258
surfaces 2IRTTED surfaces B 7714 7¥aFrV) VA b. £6.58&0F6.6 251
3* 6.3 sampleDict \IZ81F 5 F—7 — R{gE
surfaces 7« —)V RWBEHIY > TIVIND (2D) fMT IS D D A7 &

setFormat 7T —42H D7 +—7 v K
HTr—2H D7 H—< vk

surfaceFormat

fields > 7 Xhd 71—V R

interpolationScheme (I

13, THEARDTE IR

¥, ZHAROZ LIV ZUERIZOEIL, Y2 TIN5 0E AU HE A
THEOE» S X 15 cellPoint & cellPointFace & 7Y a Vb

Y FE7. cellPoint T

, ZHAORILOHFLNE, HOTESA=20564810) £9. ILOHhne —3

TRIERIE, BHLDT ¢ =)V MMEZMA L, MHOTHRIZZ IV DOHFLOED SN L 2 HZ

LY ET.

cellPointFace Tld, WHATESDHND —DN3,

HOHFLEL—HUEY. WK

ZTDEIVDOHFLDTOMHEIZEDIZAFAF—LIZEST, 74—V RMEZMAKL 9.
SA VYT TDDOD setFormat TV bV IE, ETF—2 T H+—< W 1\ <‘: 72 7 HH

NI =3I D28 D gnuplot, Grace/xmgr, jPlot 7 4+ —< v N3dH

AF4 VI "N )DsetsT 4 L7 hVIZ
Lo vz Elxh, T—

HETY.
THINET. DT LI MV

2%, 7r—
J\_@ﬁZJT%

ﬁ77’f)1/£i, ZTOHIZKEMINE . %’?@T~§?77’f)lxéi,

T4 =R, YU TNty b, RUTHAD 7 A —<y MIBEBRUZIRRET 2 3 DZHT0M

IoNnET. LRI, T — X Tlk.xy, Grace/xmgr FHIZIX.agr, jPlot (Z

ld.dat &2 D F

9. gnuplot D7 A —< Y M, EOERDT—&E, THIZMATIAYY RI77AINVEEA

TWET.
DTY.
T,

Z0aAv Y KT 7A4IE

, .gplt LWOR T2 8D, VI 7R2ERTI200%
sample WEITIND L X, BFED sets T4 L7 MU DBHIRINDDTHERZELTL 2

V=T AY Y T) VT DDD surfaceFormat TV bV Ik, AT —X 74— w h& T 5

7 fiE 78 - — Y D 72D gnuplot, Grace/xmgr, jPlot 74— h23dH
r—AT 4 V27 NUD, surfacesT 1 L7 MDIZEE

HYFET. T—XIT,
HXNET., 20710 L7 M) IIRET «

L2 NDIZREXI N, T—RT7 71V sets L RIBRIZZ DRI N ET.
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fields Y ANE, 7—XEZEHBLAZVT 4 =)V ROBFRINE T, sample 1—F 1V 71
X, MOBREINLEHZ, X7 RVRTUIYNT 4=V REZBETDEZIENTIS LD, iR
32BN TEET. HlIZIE, vD-HI12,

U.component (n) Z#UE, X7 ML (7 V) OnBEHOEFZEL2EL. n=0,1,...
mag(U) ZRE, NI MV (V) DREIIEZES

sets U ANE, VTN INERET—XDOMED, $Y 75714073+ THERINET. &
YI7F40var)iE, 0Oy NOZAFIHE S THEIDMITON, £64IZERTEIIICT—
ARFALE BT SRR AR I NET.

#l 2 1E, uniform ¥> 7V V7, start & end K1 ¥ D THHE L ZER LIS, HEIZHE
Uzn S TTr—R2HELUET. 2TDsets (21X, type &7 T 7HDMEHORE I 245ET S
axis ¥F—7V—RZ&2H5 X 7.

WMEETHH
n
P 52
% 9 & ©w 5 5
B TIVH 7 — & i 5 8 b 8 8 2
uniform TR —RRId L
face FBEINZAREVINREDRE o o o o
midPoint B - DR A E R RDH A o e e .
midPointAndFace HimiE &K UM L
curve HiFRIZIR > 72 E X /- 15 o .
cloud BEINA o . .
AJIIHE  FiH FTav
type T — A G DR LO—%SE
axis Output of sample location x x i
y y
z 2 il
Xyz xyz Bl
distance £ 0 H5 DR
start T — A IR DA £ e.g. (0.0 0.0 0.0)
end 7 — & SRR DR e.g. (0.0 2.0 0.0)
nPoints 7 — X HUF DO e.g. 200

points T —XHUFN—HE

6.4 setsV T4 r7varvizsirdzy MY

F—TU—FR | FTvav

basePoint SETH R D R e.g. (0 0 0)
normalVector “EHEIDIERENT ML e.g. (1 00)
interpolate  fIDH true/false
triangulate =B THETEN (AT a)  true/false

6.5 surfacesY 7T+ 27> aFVIZBIT S surfaces HOTZY MV

¥F-vU—k 3 ATvay
patchName N F% e.g. movingWall
interpolate 7 — X ffifDA fik true/false

triangulate —MAFTHETLIH» (X7 3Y)  true/false
#6.6 surfaces 771 27> 3>+ VIZET D patch HOT Y MY
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surfaces Y A M, T—XHEEDY 77142723 F VD) A MIL>THEINET.
BY T4 7Y at ik, REDZANIIMKES 2RI 50, type T E 2 —EDFLR THE
BREINET. FHEDOREERANTZ PIVTEREIN, K65 ICRINSHHDEIENRI NG
plane », 72i%, BEFOEF Ny F L —HU, £6.6 (ITRINDHEEDIRMIR I ND patch
DTN TT.

6.6 YaTDE=FLEE

AHITIE, FITIELLFEFINZ OpenFOAM DY a 7IZOWTE KL, 3.3 THIHAL -
VIIWISDERBZEIFIZDOWTETENET. $WM_PROJECT_DIR/etc/controlDict 7 7 1 )V
D DebugSwitches D, level T/3NV 7 AA Y F W1 £/-1F2 (7“‘“7 AWN) THoEBL, Vb
NOETRHIZHEADMOREZFHEL T, HIRAIEAZ ) =AU ET. UNTIE cavity
Fa— M) T NeR<BEOHIOEERDZHE LTETTHEY. ZIN6M@IrNEE4D
FRERIZDOWT, VA= MFIZ, YWY, @28, TOWHE midokE, TUTK
BB MNENPNTND Z L W5RAIRNE T .

Starting time loop
Time = 0.005

Max Courant Number = 0

BICCG: Solving for Ux, Initial residual
ICCG: Solving for p, Initial residual =
time step continuity errors : sum local
ICCG: Solving for p, Initial residual =
time step continuity errors : sum local
ExecutionTime = 0.14 s

1, Final residual = 2.96338e-06, No Iterations 8

, Final residual = 4.9336e-07, No Iterations 35

3.29376e-09, global = -6.41065e-20, cumulative = -6.41065e-20
.47484, Final residual = 5.41068e-07, No Iterations 34
6.60947e-09, global = -6.22619e-19, cumulative = -6.86725e-19

o n =

Time = 0.01

Max Courant Number = 0.585722

BICCG: Solving for Ux, Initial residual
BICCG: Solving for Uy, Initial residual
ICCG: Solving for p, Initial residual =
time step continuity errors : sum local
ICCG: Solving for p, Initial residual =
time step continuity errors : sum local
ExecutionTime = 0.16 s

0.148584, Final residual = 7.15711e-06, No Iterations 6
0.256618, Final residual = 8.94127e-06, No Iterations 6
.37146, Final residual = 6.67464e-07, No Iterations 33
6.34431e-09, global = 1.20603e-19, cumulative = -5.66122e-19
.271556, Final residual = 3.69316e-07, No Iterations 33
3.96176e-09, global = 6.9814e-20, cumulative = -4.96308e-19

o n o

Time = 0.015

Max Courant Number = 0.758267

BICCG: Solving for Ux, Initial residual
BICCG: Solving for Uy, Initial residual
ICCG: Solving for p, Initial residual =
time step continuity errors : sum local
ICCG: Solving for p, Initial residual =
time step continuity errors : sum local
ExecutionTime = 0.19 s

0.0448679, Final residual 2.42301e-06, No Iterations 6
0.0782042, Final residual = 1.47009e-06, No Iterations 7
.107474, Final residual = 4.8362e-07, No Iterations 32
3.99028e-09, global = -5.69762e-19, cumulative = -1.06607e-18
.0806771, Final residual = 9.47171e-07, No Iterations 31
7.92176e-09, global = 1.07533e-19, cumulative = -9.58537e-19

o n o

6.6.1 ETEEITHD foamJob X)) 7k

I—HE, BEXKENE, 77— VBB EN, VLRA—-—rT—RLULTAZY—VEEND
DEERTNETFDIE LNEEA. TORDVIZ, LR—=—h2OT 774UV AAL LT b
FTRZLTEHARE2MEITDEILETEIET. ZDADOIZ foamlob A7V 7 ik, ERZA
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U-180 H6E R

ATV avERELUTONET. <solver>%2fHEULTEITTDHI LT, EMNNY I IV R
THEITIN, % log L WO AFID T 71 IVIZFEKL £7.

foamJob <solver>

ZTOMDA TV 2 Vi, foamJob -help #FEITT O I L THEIZLENTEEXT. log7 71NV
IX, UNIX tail I Y REZHWD ZE TRAVE ZIZRDZZENTEET. ML, follow
EREIKRTD-£ ATV avEFEIHNDBZETlog 7 74 IVIZH LT —Z BRI nd D%
RADZIEWTEET.

tail -f log

6.6.2 EEE=4FH®foamLog A7 Y 7 b

log 7 7 AINVEFRL LT, YadEE=RTDITE, BARHY £9. K, BRORICDH
72o7C, MHEZMET2DIXNEETT. LA >T, foamLlog A7V 7 MI k> THRERKHE
[, 27— VBOT—2%MdL, 7571270y hTEX3L5IC—#HD 771 LTH
HNEDIENTIET. AZV T NIRDESIZETLUET.

foamlLog <logFile>

T7ANME, T—AT ALV 2Z MUD logs ENDHETDOY T T4 L7 M) OHFITHRIEINET.
Bx DT 7 AL, <var>_ <sublter>& WD ZEIMMFII6NET. ZIT, <var> &, 0777
ANDOFTHEEINDILEHOLTFIT, <sublter> I&, TDXA LAATY TIZHIT B4 K U FEE
TY. EPNZERITHUT, I EIZTDES f<var>% & D, Tufikzz X <var>FinalRes
EWSAHTREEVES. TIAINITIE, 77 0ME, KA EHBINAEE NS 25D 7 5 —
YW R TRINET.

e UT, cavity Fa— MY T7IVTI, MPNEFRREBINRTL2O0%E R0, BliEEL~
WD U, FRERDOYIHERAETY. ZDOHBE, logs/Ux 07 7 AIIVInG T —XRERY HL, [X6.5
DE2ITTIY FUET. ZITIE, BEFHEHFICDERTFAME E TRHA U T2 DDH AN
EJ

foamlLog &, log 7 7 A IVinG, DEKETNNTEDELDIZT7ANEERL £9 . cavity
Fa—=hMITNOFITIHIRD T 7 A NADBHY £7.

e U—7 V¥, Courant_0

o U, HREROYM L BfkDIRETH S, Ux_0 L UxFinalRes_0, % U CKEHED Uxlters_0
(TLTINEHED U, T—4)

« M, 2Tl To—Aoikings. Ziuk, p ARERITEIZHT. contCumulative_0,
contGlobal_0, contlLocal_0, contCumulative_1, contGlobal_1, contlLocal_1

o p ARERDS, FA & KIERIE p_0, pFinalRes_0, plters_0, p_1, pFinalRes_1, plters_1

o EFTHFM], executionTime
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U-181

1le+00

le-01

le-02

Ux_0

1le-03

le-04

le-05 S
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18
Time [s]

6.5 cavity Fa— NUTNIZETD U, OFIHAEE

(0}
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BT7E
TV EYHEE

OpenFOAM (Z1%, %% M€ DMEIZRHME U TGS 72V VN8, TBIEWEEFHIZ D 72> T
FAEINTOVET. 2—HF, BEDT—AIHUTETY V72175 BRIV ILNDE
B TEBE LD, TOABEAELTNITY ZALIE—D—ONELEZEDLHBE>TVET. V
JVSOEFIZIE, @, 35 HIZHDZEY NV ANOFHHICHZBL T, TOr—2I20 L CHEYA
VYINNERDIFTLEZI W, E2DTr—A%EHET D 2OITIE, BEITIFNT A= LY
PIREMEN BRI L R D) £, WSOPDETY) VI DOA T avidr—AD constant 74 L
NVDOHDT 7Y aFVICEHINTODHNSETRICEE TR I ENTEET. AET
i, —MNRETIVE, FEFREEINDIEELZ 7O F 1 12OV THUSHIELET.

7.1 BMIEBEBETIL

BWIMEE T IVIE, TRF, BB LI OCYIASRENEE LTV ET.

thermophysicalProperties 71 L 2 b ) 1%, thermophysical ET VDT A 77 1) 2 FiH$5F
RTOVIWNZE D FAAENET. BT TIVIE, OpenFOAM DHTIlE, Do 71/
TAWDVWTEFIRINDENRE (p-T) AT L UTHEINET. Zhik, YIalb—
VavORTHAIND ERBEWNEE T IV ETEET S thermoType & IFIEN S BHD T 1 7
YaFVBRTYT. BWMEOETY V7L, REOEFABEAEZERZL TV LAY REAX—
MU, BIOLA YRS TONT A 25HAAEET ) VIOV A Y %BMUET. thermoType D
ZRE, RTLICVARTYTUTWRETY VIDINF LA VEERLTHET.

REEAHFERN — equationOfState

icoPolynomial WARZ ¥ DIEEMEMERIRIZ I 5 2 IHADIRFE HFER

perfectGas AR AR EE HFE X

FEHERNRFE — thermo

eConstThermo NI F e LTV bV s OFHliZ i 2 72, B e, —EDETIN

hConstThermo TVANE LTy MOY s OFHliZ i R 7z, e, —EDETIN

hPolynomial Thermo h & s & FHliS 2 ZHADRBOBBIZ LY o, MFHIIT D

janafThermo JANAF OBWIMERDREBNS ¢, BEHEiX 4, THIZEYD h, s HFE
filix 3.

IRAEBWERME — specieThermo
specieThermo cpr hy TUT/EIX, s 255N REL B

ik — transport
constTransport — 7T DR R
polynomial Transport 2 IHAUTF D R ARAF e R




U-184

BTE BTV EYMEE

sutherland Transport

RERM: — mixture

RIS DXL D DDV Y =V RDORAA

pureMixture
homogeneousMixture
inhomogeneousMixture
verylnhomogeneousMixture
dieselMixture
basicMultiComponentMixture
multiComponentMixture
reactingMixture

egrMixture

#E 7) — thermoModel

AVEVEA AR D—EBE TV
IESERRRHE B3 b 12D <RAKURKE
b LARMORIEL R K f, IZH D RAKUMRLE

b fi LRIREEESR f, i
fo & fo lZEDRERMIE
RO IZED S ERARNREEK
BED R HD < IREMZRE A
A RIGATF—LEAVWZES
PR A AR DIRE R

EED IR A SURKE

SMRIE

hPsiThermo
hsPsiThermo
ePsiThermo
hRhoThermo
hsRhoThermo
hPsiMixtureThermo
hsPsiMixtureThermo

hRhoMixtureThermo
hsRhoMixtureThermo

hhuMixtureThermo

IV RNVE h EJERRR ) ICED S —REWHE T IV R

SAET Y ZIVE hy & JEMER ¢ (IZED < R BWH T 7 IVEHE
WIRT RV e L JEMER o (ICED < —RBWHE T IVEER
TYRIYE hIZED —REWHE T IVER

BEIET Y R IVE h 12D —fEWHE € TV

IVANE R & P IZEDOTREARBBEOT V2NV EEEHET S
BAET YV ZIVE hy & ) IZHDWTEASKBBEO TV 2V 2 EHE T
%

IYVRIVE R & plZEDOTRESRBEOT Y XV EHET S
BEET Y ZIVE hy & p IZEDVWTRASBEEO Y 2V 2 3HHT
%

KIRH A L BEKBREED TV 2V EEHE

xRT71 BWEET) VU ORE

' thermoType D LY MV IFIRDEA%Z &) £7.

thermoModel<mixture<transport<specieThermo<thermo<equationOfState>>>>>

RIZAR G DIE thermoType DLV bV DHITT.

hThermo<pureMixture<constTransport<specieThermo<hConstThermo<perfectGas>>>>>

711 E&MET—4

SRR BV, SREEI AT —RICHEEL 7.

—&xTv MVIZIE, 02, H20,

mixture & WO ZWEAERTF—T — RIZKIT T, J«J\?O)JZ’)E{;'F\‘@@‘H'7T4 7=V

EANTDIRBENRDHY) 9.

specie TOYEDENH nMoles, LUV ENEE  molWeight % g/mol DHEMTATIUET.
thermodynamics BIRUZBWEE T (Bd) [TNTHE AN LET.

transport ERUZZEIEET I (i) (T HEEANLET.

BRI AT B, B,

DOFHIZEEE- U, T I oMoYENELINET. BifE

@ thermo €T I)VIZ, LA _m‘é"f‘_’_ HBYTT.

BRI - JR3CTIE molecular weight £ 2> TWA DT

DT MENVEE] & UK.

EFRTAUE TENVER] ZD, BAA g/mol & INTWVD
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At i AN

XEH % e.g. mixture
ZOBEDENVE Ny
R W (kg/kmol)

x 7.2 YMERREK

hConstThermo ¢, & RUfEEN Hy ZEHMEMREL £9. BfIZcp B LUHE WS F—TU—RT
“ODff e, & Hy 2HREL £,

eConstThermo ¢, & FlfEEy H; # EREIREL £9. BMIZcv BXPHE WS F—TJ—RT
ZODff e, & Hy #BELET.

janafThermo EAJ1%#D JANAF KNSR 6 N2 —EHDOBREBUZ LY, o, ZIREOREKE UTEHE
UET. JHIZUWARZBEOD A M2 XK 73RV ET. BEIE, BEOTET & BB T,
D TCHZYMEPHERINTVET. FEIESHRINTOET. TAOMITHER T, M E
(ZUTT, BAF) OREIZODWTOEDTHY, ZHMEIET. KVUT (ZLTT L)
DHPADE DT . ¢, ZIMEDOBEEE LTET L,

cp = R((((adT + a3)T + a2)T + a1)T + ag) (7.1)

IR T, @il DOM G a5, ag EWVOBEAEBAHY £9. INHIE, ThH
TN h & s ZFHlidT5-OIHbNET.
hPolynomialThermo ¢, Z &N E U T, AEEIRBOLHAIZ L >TEHHELET. ROT —
AT OB DY £ -
$FOAM_TUTORIALS/lagrangian/porousExplicitSourceReactingParcelFoam /filter

iR AN F—T—R

IR R T (K) Tlow

R T, (K)  Thigh

HR T. (K) Tcommon

SR ERE ag...a4 highCpCoeffs (a0 al a2 a3 a4...
BIRELYZIVEHE  as ab...

ERETY NOYHIE  ag a6)

{RIREREL ap...as lowCpCoeffs (a0 al a2 a3 a4...
REET Y ZIVERIE a5 ab...

KiRETY NOERIE a6 a6)

# 7.3 JANAF OBJI 2RI

FRAREUE, MMEREC p, BVRER g, BRAMZER (T XY LRBRADZO) o %3
G 5720IfFbNET. BIED transport ET VI, LATFIZEHHT 2 Y TT.

constTransport p & 77V MVE Pr = copu/k P—ETHDERELET. ThThF—T—
RmuBEPPrick>THELET.
sutherlandTransport p ZiRE T OB E UTEHAEL 9. X, Y=V MR Ag &
YHF—=F U NRE Ts BWHOVLN, F—TU—RAs B LU TsICE>THELVET. uid,
MDEDIFHEINE .
_ AgVT
PITTT
*FRIE ¢ RS2 dynamic viscosity & d 2 A%, SUIRD & U TEPRHMERETIE AW,

(7.2)
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polynomialTransport p & k ZifE T O E UT, EERBOZHAMNOLHEL X7

KIE, fuel EWDZETOFEIZDWTHOIZY MY DHITY. ZHu, sutherlandTransport & janaf-
Thermo 2> TETFTIMELINTVET.

fuel
{
specie
nMoles 1;
molWeight 16.0428;
thermodynamics
{
Tlow 200;
Thigh 6000;
Tcommon 1000;
highCpCoeffs (1.63543 0.0100844 -3.36924e-06 5.34973e-10
-3.15528e-14 -10005.6 9.9937);
lowCpCoeffs (5.14988 -0.013671 4.91801e-05 -4.84744e-08
1.66694e-11 -10246.6 -4.64132);
}
transport
As 1.67212e-06;
Ts 170.672;
}
}

WITRT DI, air EWDHZHETOYEIZDOWTD, T2 MY DOHITY. ZHE, constTransport
¥ hConstThermo TETFIIMLINTVET.

air

{
specie
{
nMoles 1;
molWeight 28.96;
thermodynamics
{
Cp 1004.5;
Hf 2.544e+06;
}
transport
mu 1.8e-05;
Pr 0.7;
b
b

7.2 ERETIV

HRDET ) v 72 &0 H 5P BV IVINE turbulenceProperties 7+ 7Y 35 1) % FidiAA F
. ZDOT77AIDOHFTIE, simulationType ¥—7 — RTHHATIETMET IV & U TIRDW
THNEERL 7.

laminar ELIRE T IV ZHH L RN
RASModel L -f / VXSS S (RAS) €TV

OpenVFOAM-2.1.1
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LESModel 7—Y - TF5« -¥Ialb—YaYy (LES) €TV

RASModel NEIRINT WD L X, RASETV VI DERIE, HUK constant 7« L2 K1) I
&3 RASProperties 7 7 { VTR EL £9. RASTEIRE T INIE, £39ITRUAZFHAERE T
NDEWY A K55, RASModel TV bV THEIRL 9. [FFRIZ, LESModel 2NER I N/-5A,
LES €5V v 7 D&tk LESProperties 7« 73 25V Tatik U, LES &L E 7 )V id LESModel
TV RV TEIRUET. RASProperties (2B T Y NV %, £ 7412, 72 LESProperties 7+
73 aFVIZDNTIIHERTSITRUET.

RASModel RAS €7V D4H]
turbulence ILFE T IV D on/off A1 v F
printCoeffs VIialb—vaVHBRICETIVREE A —IF VI T Ay F

<RASModel>Coeffs 4% RASModel IZBIFDBEDT 1+ 7 aF V) (HIEWHE
# 7.4 RASProperties T4 27> aF>)IZBIFEF—TJ—RT VMY

LESModel LES €TV D4H]

delta TR ETIVO4HE]

<LESModel>Coeffs % LES ETWIZBITDHBBDT 7> 3+
<delta>Coeffs ETNVEETIVIBIILDBEBT 2> ar)

# 75 LESProperties T4 7Y a )il dF—7—KRTV N

JEEMEME B X OEMEMED RAS FLIRE TV, HFRZB L UOEEFRELLLESETN, TLT
TIVEETIIE, £39ITRLTHET. INSDOMEHAFIZSFOAM_TUTORIALS A FIZRD
MY ET.

721 EFILRE

RAS ETFNVOBEIZIE, TNENDOY —ATA—ROHPTT I AN MEWEZSENTWET.
ELIDT 74N MiE EEEUZITNE, ET VI Coefts ZMAT-F—T— R4 (LR
¥ kEpsilon £ 7 V7R & kEpsilonCoeffs) DY 7T« 7> 2+ V%, RASProperties 7 7 1 v
BT 25 2 THEETEXEY. £ U RASProperties 7 7 1 )V'C printCoeffs A Y F 7% on
B> TWAUE, FHEBIBIFICE TIUAMER I N2 & X2, %% T 5. . .Coeffs TV aF
D OFIVEREHINIZRRAINET. 2 —HIX, TH% RASProperties \IZaY— LT, HEIZG
UCTHMEEZETNIELNTL & D.

7.2.2 EXEA¥

OpenFOAM T, MHBID/ Ny FOEFRGAM & UTHMAY 5, Ba Z2BEREAFI GBI 2 >
TWET., ZhickY, BRRDEFERICERDERBET NV EZEHATE LA AERIIRY 7.
BERRRCE 7OV ORI, FEEMEME RAS IZBWTIX 0/nut 7 7 1 VD vy, JEMENE RAS 2B WT
I3 0/mut 7 7 1 VO g, FEERNE LES 125 TIE 0/nuSgs 7 7 1 VO vy, FEMMELES 125
WTCIE 0/muSgs 7 7 A VD pges IZE>THELET. & RIE, 5 0/nut 7 7 1V,

17
18 dimensions [02-10000];
19

20 internalField uniform O;
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22 boundaryField

23 {

24 movingWall

25

26 type nutkWallFunction;
27 value uniform O;

28 T

29 fixedWalls

30 {

31 type nutkWallFunction;
32 value uniform O;

33 }

34 frontAndBack

35 {

36 type empty;

37 }

38 F

41 // 3k 3k 5k 5k >k >k 3k 5k 5k 5k >k >k >k 5k 5k >k >k 5k 5k 5k >k >k >k 5k 5k 5k >k >k >k >k >k >k >k >k >k >k 5k >k >k >k >k >k >k >k >k >k 5k 5k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k > %k >k >k >k >k //

AV ) — AT BRERBETVAMATEEY. 2L X2 1E, nutWallFunction,
nutRoughWallFunction, nutSpalartAllmarasStandardRoughWallFunction,
nutSpalartAllmarasStandardWallFunction, € U C nutSpalartAllmarasWallFunction.
a—HE, MUET ALV RIS, TRTORMKET VD) ANESHTEET.

find $FOAM_SRC/turbulenceModels -name wallFunctions

ZTNTNORERABIRA LM TIL, E, kappa, TLUTCCmu WO A ¥ avyDF—7—RTV b
VTCE, k TUTC, DT 74N Ml% EEZITEET. nut® mut 7 7 A VOO TINDINY
F CEEBIIUZ IR U 7272 51F, epsilon 7 4 —)V ROXIT 5 /3Y FTld epsilonWallFunction
%, Eii% k q, ROXINT S /%Y FiZlX kqRwallFunction % #IN T BHE N H Y £7.
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# include

C++ HExX
&

tensor D A > 7NEEEL
&&
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