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Developments for Smart Use of CFD Simulation

by

KOBAYASHI Hiroshi

Abstract

Numerical simulation by means of CFD (Computational Fluid Dynamics) technology is commonly used to predict ship
performance since it can directly compute non-linear viscous flows around arbitrary geometries. An analysis of CFD simulation
mainly consists of mesh-generation, flow computation and post-processing(visualization) and it is essential to carry each step
in a careful manner and smoothly for achieving reliable computed results efficiently. NMRI CFD, which is a CFD software
package released by NMRI ( National Maritime Research Institute, Japan ) provides special features dedicated to smart use of
CFD simulation such as hull form modification coupled with optimization scheme based on discrete SQP method, input support
in script editor for overset mesh generation, full multigrid approach to accelerate convergence of flow computation, serial
calculation of different configurations and post-processing tool for making brief report of computed results in terms of naval

architecture. The features contribute efficient and precise analysis of ship performance in ship design.
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1. FANE

FHEEAR )% (CFD : Computational Fluid Dynamics) (%, JEEI&ELR{FHITH 25 Navier-Stokes HFEFH, (NS Ffz
) ZEEANRAFET 5 FIETH 5. TAMTIC CFD Z AW ARSI, R 2 EHENICEE TE 52 &5,
WM 2 AT 5 2 LI L VEBEORRICOWTIRNIGZRD D Z ENTE D EENRHET L, IEFEY
DVEHRHTIIR AN TS, —5 T, MEE Y OFNOFHRIE, MBI THD Z &, WAEIITB L Thitk
WENKE N L, KE (BHRER) MEIETDLIZEENRHY, o ORI L ClEUICRHLATRE /2 7R T
ERORIR S (BRRRMRE, AHMeE, FLURET LV, BRREET NVE) Z2HWDLZERUETHD.

IATE V) BiEALD CED fi#dTid, ()x8 & 2R A T LTstBR oLk, Qe EHE, 3) b5k,
ROBIHTD 3 DD AT —VIZKIE T bis. i BHEZ 258 (LR, W) T, EnthAs—v
IZOW T, (1AutoDes, HullDes, UP_ GRID, (2)NEPTUNE, SURF, NAGISA, (3)ARGO %, 7= UP GRID, NAGISA
OEEE LR — MERBEREZ HE S L7 GUI Bgli CTdb D NagisaBoard B L, MG LT \vr—Y Y7 hou=7
NMRICFD & U THMNRBEEE LT 5. SEAIE, CFD fENTIC R EEZRERE 71T Cre <, VAR ORERER(1)~(3)
OHBFATEOEL L Z L, T OMELIBIM X4, NMRICFD OEER EAK SN TWD. ZDRPNHEAR
FCIx, MAZETE O A~ — Mb(AutoDes), B|EK 74K D A~ — MMEUP_GRID), JitditHE o A~— Mk
(NAGISA), %Mt 2~ — MME(NagisaBoard)iZ OV THAST T 5.

2. MBEMOAI— MM

AutoDes 1%, (A)=A > —7 4 — L HFBRFEEZIT->TEY, MMAE Y OR§EER 4R 7 b HullDes %~X—2A
12, VRIS - Sl LAERE RS TS RE DR L 2 RE L2V 7 b =7 Th 5. AETIE AtuoDes O HEIZT
RERE & BEROE SQP VE A MAA DRI BE LA RG] DVIZHOWTHENT 5. ZHUE3ODAT v 7B ST
BY, BYIOAT v 7 TCIIEERE BOX TEEL, x,y,z 5RO E L ERSA(IX 1 OFRK)E 52 5 (X
1 OEENZ LITX Y, SN TED LD I AZER ST 50 %2 4ET 5. BOX(K 1 DA DR ITEEE
EBRETHD. BIROEEPIREST-OZONELRFEL, ROAT v 7T, HgERE AW TERELHHAN
TR RE L, IIREEET LI OMEE T 5. Itk D AT » 7 CHEER! SQP 154 AV Cli{b 21T
VY, BB B NOIBL A RE T 5. 2D 3 ODAT v T TITH, B, T4, itHE, BHP #HliE T
TRTHHBLIN TS, 2 13 BHP % HWBIC L7 ERGIC, ARIORITEr — AR E B Z o728
BT, ZOFITIE 1258 Y OHERLETH 7228, AROBER SQP Tl 16 77— ADFHHE T —A5HH & [
UBRRRE RGO, 20X 01, BT 28k E ERIEEZIEET 52 LT, CAD 7 —#(GES)\— A TDfify
MR &, BEROR SQP HEIZ K » TEEHIPHN TO AL ORI 2 G fEIIT 9 Z E B[R & 72> TV,
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3. EEMTFAERDAYT—HE

BIRT NS ZEDOMNDE O OFHREFE LTIV E WD =— X %52, AT CIIER O T4 4 —/—
7w 7 (EA) ST THEZT O BEAK EORIEED T 5. UP_GRID ( User-oriented and Practical overset
GRID system I, #1425 - # THEIE - EATE®R ERER) ERE1TO Y7 by =7 ThY, ZREIITKES
L T FER(UP_WING), #&1-OEIE « BdE(UP_MOD), EAEIROAM(UP OVS)D 3 2D 7 1 7T A bk
SNTWD, ENENOT 0T T AL, NIA—EZRHHOa~y etk LTI A—=FT7 74N | A7 VT
h774w%%ﬁﬁm?@¢¢é.:@$?%¥@@E-ﬁ%%ﬁ5UPMﬁDm,$@5?74V%@($ﬁ%
BOENR) ORRETETZT T2 <, #BAHmOY VIR, #&FD0%E - 8, IGES 7 7 A /L O ERFEEIZE
T okkx IR FRE CH DH. K, :vykwﬁﬁ%%avyb@ﬁ7yayﬂ?%~&@ﬁ%%<,279
TR T7 7 A NDORIIN T BT DH K Do Tz,

Z D7z, UP_MOD Ti¥, NagisaBoard IZ X2 GUIHMET, v RARA T L a LR A—2 DN )% 3%
TOMEENFTDEI N TN D, 2= PFIFA =2 — DD BITW W EA ZRIRT D 2 L C, A7 a 3T A—
BENITHRY TT v 77 4 RURHE, WEAT Y a OBRLMEOANNAETHS. M 31%, HED
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F 4~ 2 #PH O WSO - SALE, H LW A GUI L TRIETE, "Insert” 2RI H L TRZ U AR E L
THBREND. 72 a DT A= ZONWTE, T 74V MEEZSR LSO, BEOLENRH DL HDET %
BIRLUCRIERETH Y, £72 Manual RZ 20 h, HYiZa~vy RO == 7 V& 2 ERARET, E7 7 A
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4. RBHEDRT—HE

NAGISAY L, EAEKE IR LIS 712 X A HIRIRFEE N — A D RANS(Reynolds-averaged Navier—Stokes)
FREREML I N A_"—Th D, FUEELED—>TH D Level-set 1 N L % HHFEmIAHSS, RESHET VA
GUEBOELRET VBFIFRETH D, FKP OB « AMEHETZ T T2 <, AFHE T oM AEBGHESC B
S O RERPE RS L RETH 5. BHRUEMMEIC IS ED EiED D v 7V v 7c Xy, 7 AT R
FRD TEWE L CORRENFRET, BERBRNAOHRICE L TWE. — TR E RO SH7-002, fHEE O
B a2~ F 7Y v RIEOBEANLETHD. S SITHEE L RO HIZ0DITIE, H ST THITE
G 5t LT TS T TG OFREEIT ) 7L~ AT 7 U v REMG)BAENTHS. LovL, H—#
TLRY, BEEK T CIIRBELN LchE, EABRAEY L2y (iERABE TS ) Zen
%<, ZDOZ LN FMG EADEEL 72> TV =, NAGISA TlX, ZNEfRERT D720, BEAK - TOHMETIZ
L DFHEATY, Jox OGO T (Fine K1) (2B 2EAHEHR ERER 2RHETZ LT
WIS DR R A FIRRIC LTz, M AT > TV D EGHER CIRELR R MMIc 2 528, FHEERZ O H 0D
i & WO MTER CTd D72, FRCHBEIER <, BEAHE 2BV TH FMG OFIANAMEEIZ/R 5 2 & T, HEE7R
FHR AT THEOHH R 2 KSR D 2 N FREE 7o Te. X 4 13 B L E 300 TR ORI HIR A E
D DIPEHR Y TOET O (FIK) LEHERRH (FX) OEFEWT, R0 3 BefEd FMG 24 L7236 C,
HEMERA LRWEATHD. M 4£EKD S, FMG TiE 300 LT 600 AT v 7 THRF L-ULntl v by,
600 A7 FLIBED Fine #& 73 H CTIIEH L22WGES (BA)> 6 Fine ¥ 1-31H5R) ITHATH RN AT » 7HTIL
RICESTWND Z ENGD. FMG TO 600 27~ 7 £ TOEMMIL, Fine k& T FHRR I e~ TR
ThHH (KaHK), FHEEEFHOA— S~y RIENTHS.

F77, REEIZIIT D CFD AT Tl EEOTRIZ OV T ORER, MO SO 2@ Y 2R Y
T THBEEIT) ZEMBVD, FHEY ) — 2 OENFIH &0 ) BT, BEE O T T L CHE
1T, HDOWIEEROFHE LR CatEE ECHEIMIOERIATT D & W0 ) WEER AR TH D, NAGISA @ GUI
A VB —7 x—A TS NagisaBoard Tl¥, HHOEFIATEZHAR—FLTND. K 51ZHD XD, gt
EITWZWEHE 7 — ABERE L CENEND 7 — A ZDOWNWTIRT A=K T 7 A )V N LT % R A2 T T
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Report x| Fiter x| Nagisa x| up_grid x| AutoDes x| Piot x| - @
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- (=]
Status  Series No.  input data file >> output file
- Input data file | DACFDins\case1linput data || Browse..
>> Outputtofile [ |D\CFD\ns\case1\log.m || Browse... ‘
= Input data file | DICFDIns\case2iinput data || Browse.. |
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6. HhHYIC

IR TR D &R T, CFD ftr 2 & 0 Zh3_i DG RUZAT © 72018, MW CFD Y 7 7 =7 NMRI CFD
TH A TWDENEEHE L. AutoDes (2 X 5 HENVZETKHRE & SQP 1L & MLAG 7= f b, UP_GRID
DITHEIET 1 77 I UP MOD DA 2 U7 N7 7 A )WEFRT DO AT 3R, NAGISA D7)V~ /VF 7Y
RYEIZ & A IRNNEE & dfiat RgRe, PR R D LERERE T2 VAR — MEREBEZHRIT LI, 4% b
NMRICFD (23T, #&1-ARRSOui s st 5 OMRE M OVl FREFR YL RIS T 72 Bss iz, FIRAE DN ERT 5%k
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