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—Manufacture and performance evaluation of the Windows PC that installed the latest Intel Pentium4 processor—
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Introduction of the Unsteady Numerical Model "RIAM-COMPACT”

Takanori UCHIDA, Yuji OHYA, Masataka TANABE, Kazuto KUZUU and Teruyasu HASHIMOTO
E-mail of corresponding author: takanori@riam.kyushu-u.acjp
Abstract

We are developing the unsteady numerical model called the RIAM-COMPACT (Research Institute for
Applied Mechanics,” Kyushu University, Computational Prediction of Airflow over Complex Terrain).The

RIAM-COMPACT is based on the LES (Large-Eddy Simulation) which is a kind of a turbulence model. The

object domain of the RIAM-COMPACT is from several m to several km, and can predict the airflow an'd gas
diffusion over complex terrain with high precision. The RIAM-COMPACT is sold from the Institute of Fluid

" Physics, Ltd. under cooperation of the Kyushu TLO (Technology Licensing Organization) Company, Ltd. in

November, 2003. Moreover, trust analysis service using the RIAM-COMPACT is simultaneously carried out in the
Institute of Fluid Physics, Ltd. In the present paper, the performance on the Windows PC, which installed the latest
Intel Pentium4 processor, currently sold from the Institute of Fluid Physics, Ltd. is reported. In addition, the usage
of the RIAM-COMPACT as a software package is described.

Key words : RIAM-COMPACT, LES, Performance evaluation, Windows PC, Intel Pentiumd4 processor, Software

package
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AT, (BREDBEFEFTLORFTEENTND, &
& DA 7 N Pentiumd 7 ut & H# L 7= Windows
PCOMEEGIEMMZHE THLELIC, YTy T L
L THORIAM-COMPACT DA R EE BN 1 5.

2. BHOAUTILPentiumdTOtyY
& L1=Windows PCO 1 REST

21 IN—F%Hx7

IITHE, BMGEHEFREFRPLRTESNATND,
B DAL T )V Pentiumd 7 2ty &2 # L= Windows
PCON—RY =7 OERR(—FNET Y. RUIETHE S —
VYDARyZERYT. BRNE, EXRORTEEEEOD
BFETT. MUTRT LI, Intel 865PEF v/ Evh
(Springdale-PE) D& K DR i, T 27 LV F ¥ Fv
?DDR400-SDRAM % i W\ =35 & D AEVH (/S B
iE)E, ety PDYRT A RR(FSBYDH (/S RIE)
D E D, 6.4GB/sEBB(RH) TR THD. 2FY,
TukydO@EEsaysDm EICHEWRESINEVAR
T LSRR EARY IR DRI Xy I BEH SN T
WA, BERMMREOMRER LICKEFEL
TW5. 728, 0S(Operating System)!dWindows XP®D
OEM(OQriginal Equipment Manufacturer)ift 5.

22 YIFIIF(Fortrana/343)

ZIZ T, Fortran7RZ I AN EFICELTRE T

- CASE Windy, RA300W(Ivory)

CPU Intel Pentium4 processor 3.4GHz

(ge,mra’ . (Northwood)
Processing Unit)
Intel D865PERLK:

M/B Intel(R) 865PE+ICHSR, Socket478,
(Mother FSB80OMHz, ATX, DDR(MAX:4GB),
I—3—oard) PCIX35, AGP8X, Audio, S-ATA,
= USB X 4, Intel Prol000CT (Gb LAN),

IEEE, Optical Audio Out
MEMORY Infineon, PC3200-512MB(DDR400) X4
(H::cll)gisk Seagate, ST340014A(40GB) X 1,
= .= ST3160021A(160GB) X2
Drive) \
(ngg;i\:isk CyberDrive, CW(078D+Nero/Bulk,
T CD-R X40, CD-RW X 16, CD X 48
ReWritable)
InnoVISION (Inno3D),Tornado
GR?:;I[I)CS : GeForceFX 5200 Ultra AGP8X
(325/654MHz)/64MB (128bit), NVIDIA
FDD
(Eloppy Disk Mitsumi, D359M3
Drive)
MOBILE Owltech,
RACK OWL-MRS42A-UAE/133 X2
Nanao,
DISPLAY FlexScan L557-R(Gray)
KEYBOARD PFU, PD-KB210W/P(White)
O]\I/;CT)IL%‘}‘EL Logicool, OM-45UPI

Table.1 Spec. of various PC parts

Intel Pentium4
Processor

ISOOMHZ FSB (Front Side Bus), 6.4GB/s (64bit/800MHz)

(AGP (Advanced Graphic Port) SXJl
2.13GB/s (32bit/533MHz)

Intel CSA(Communication Streaming
Architecture) 82547EI/GbE(Gigabit Ethernet)

266MB/s (8bit/64MHz)x4 => 2Gbit/s

Intel 82865PE
MCH (Memory
Controller Hub)

North Bridge

) 3.2GB/s

3.2GB/s | DDR400 (PC3200)
64bit/400MHz

DDR400 (PC3200)
64bit/400MHz

Intel Hub Interface 1.5
266MB/s (32bit/66MHz)

Dual independent Serial 150MB/s
ATA (AT Atachment)/150 Ports

FO/IOOMbps LAN connect interface]+

100MB/s
Ultra ATA/100

i82801EB(ICHS5)
i82801ER(ICHS5R)
ICH (I/0

Controller Hub)

South Bridge

I

Dual-Channel DDR SDRAM (Double Data Rate
Synchronous Dynamic Random Access Memory)

PCI (Peripheral Components
— Interconnect)
‘_———_EChannel Audio (Speakers)]
66MB/S I Hi-Speed USB (Universal ]

(480Mbps)| Serial Bus) 2.0, 8 Ports

Intel RAID (Redundant Arrays of
Inexpensive Disks) Technology

[BIOS (Basic Input Output System) Supports HT (Hyper-Threading) Technology] (ICHS5R only)

Fig.1 Intel 865PE chipset (Springdale-PE)
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Depth : 485mm

(a) Front view
. Photo.1 General view photograph of
the Windows PC

(b) Rear view

%4. Fortran=1> 734 Z1Z1%, WindowshX Intel Fortran=
VRAT(V.T.1.020) R E A L. EBEIWE, ERLoar
RATGREEINTVBPC LTIV A AETV, SR
L3 BAWindows PCIZEIT A FTVEBL, ThEETL
=, B350, Y7 =T ELTORIAM-COMPACT
DEFTHELRFETHD. FHLZa A raw e
BEikA S ar, £, ZOHBAERATTT.

Compile command Optimization options

ifl /G7 /03 IQxW

1GT: R P a— 0 7 (EohDRebiRi iR bt
BERbHHHE, EOVIIEBETHELEDNITELE
W, HAWIEE BB VNRY, TORERLTE
FITONEEZE %R D DHE) % Pentiumd 7ot > ¥,
XeonZ nydrANTic g E LT3,

103:/02F 7 arm bl AR ELEEbIZA I
L, BLRABRBICOL—T TR/ ERETS.
EITHEICOWTEBE(LETS.

JQxW : Pentium4 7 2>, XeonZ =&y TAMN —3
> 7" SIMD #E 38 #y 4 2(SSE2 : Streaming SIMD
Extensions 2)%{E M $5L5123 5. ThidiFg/N
BROEEEOHELBIZEN AT —<2 R
ERETS. ETAFVIERT vty ETOR
BRI REL 2D,

Table.2 Compile command, optimization options, and
those explanation

23 FEMNR

ZZ T, RIAM-COMPACTICL AH{E 32— s

VOBEROWTTRT. o BEZROans —METIZ
£ SV ZRIAM-COMPACTZ AV, BB OELHA
BRI R MR THE BB RIS L BE DRNED
BE 2L —2 32175, BHIEH B EREOFEMIC
DWTIE, XEVESRBUTEER. HE IR
ToTREALEIMSIIERDOFRN NI —2RH28 L
VEBIZRY. 22T, #HEIMOEPTRVERIL,
BLbMhBHEL TWBIEEEKR TS, —F, FVHE
BIZBLRNPBEH DT R TCWDIEEERT
B, ZORME, IMETRIZBEHEILRELZZLTWD
TEBRTERNDG. 5HEARATA—FREDREIIUTIC
RTEYTHS. M EDOTFHF mIxEhE, ERMER
FEcyig, SAE I AR E TS, FHREERR
X, v, zF MI240h X 9h X 10hDZ2 MBI H T5. 22
T, M BEHSTHD. MyABIRAREREID
20h FiRDA N R EICRET D, £DOFIRIT
a4 B #z(x, v)=0.5h X {1+cos(x (x*+y®)V%/a)} T
EakEhD. MR R STA—F12a=2hTHD. BT R
101 X 71 X 615094475 B) &, 260 X121 X T1R (K
2205 B)D _FEETHD. TNIHEWERAT LAY
A X1, #1130MBLAI660MB T 5. 3 DB F &4
BLT, RABERTII—HKRASE, MFREATGEE
BRI MEM, XK ERGWMARERED
BIThETIXEV M), Fit 8 5 s F R ot tH &t
EFB. LAV ZEUT IS I B She— BRI A BUEUIZ
SV TRe(=Uh/ v )=104ThH 5. B A AT At=2X
10°h/UTh5. Rl—F M TRIBREM(=CPUKI+1/0

(c) t=110
Fig.2 Velocity vectors in the central plane (y=0),
Re=10*
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Outline of an isolated-hill

(c)t=110
Fig.3 Velocity vectors near the ground, Re=10*

R & 557, INLEAZORNE B+
RELFERTER=I0DHERREANT —4L
L, t=100~110i2 317 53 (65,0002 7 v 7 D BF ] F&
SVEERBLUZ. ARFEICREITHETORBRERIZ,
D2—F—DVa7 REFENTWARVIREB TFHAIX
Ni-{ETH3.

24 RAELEER

TITi, FHERMOBREEEL T, RiBRFH
(elapsed time)lx, X7V B H#VPP5000(E i@
(BR), R RFBV/ N R EHAE M AE9.6GFLOPS, £ 518
X B1.5GB, 2 7%A4F : Fujitsu UXP/V Fortran
V20L20)? 1PE(Processing Element)D§E R (X7 L&
W R) LB LK. T22bh, (PCIZELB B ER) +
(VPP5000IZ LB NIV B R EHR ORIBEFH)EL TR
RLUT.

X4i1zWindows PCOFERE =T, BHILESIES%
B\ zFortranT7TDfE R &, BIMAZEFIIESE AV
Fortran90DFE R RLTW5. BMAEFIE S LIT,
AV RANVEEICERTAEIOKRESELHLNLOES
LTHRLZLETHSD. Fortran90Tit, BIREFIEEN
FIRBIC/2 o7, Zhid, EITRICEEOKESDOE S %
BICEIHT TERTAZETHS. OFD, B AT
VERERTD. ZORFIIBHTEFILIFIENS. KF
REA 101X TIX 61 (#4475 R)&, 260X 121X 718

&
#9
Bl Elapsed time (s) CPU /0
o 737 i . .
= ; (Ratio to VPP5000) time (s) time (s)
- Fortran77

g 5.2 (101X 71X 61, 1560.34 1555.85 4.49
i or memory 130MB) (3.28)
&5 L Fortran90
é > (101X 71X 61, 2974.29 2970.04 4.25
Sa4l 3.92 memory 130MB) (6.25)
2 3.28 Fortran77 8157.82
g3t (260X 120X 71, ‘ 8136.39 21.43
% memory 660MB) (3.92)

2 r Fortran90
8 (260X 120X 71, 1533023 15304.03 | 2622
éﬁ 1r memory 660MB) (7'37)
=0 \ , ,
*J; % 3 % %,
¢ .., %., ., .,

(3 9 7] Gp
+ ),+ + ),+ + ,@g + 75, .
°".,>) L +){ +){&
3, @, 73 @,
%, 9}@ 59@9)/@ 59@’} “JQ?#/

Fig.4 Result of the Windows PC, Intel Pentium4 3.4GHz/Northwood (FSB800/L2 512MB)
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Fig.5 Result of the Linux PCs, 260x121x71mesh, memory 660MB
Pl | P2 P3 [ P4 PS5 | P6
Codename Northwood NOﬂhWOOdTZ.M Prescott
Extreme Edition
Clock frequency 3.2GHz 3.4GHz 3.2GHz 3.4GHz 3.2GHz 3.4GHz
FSB 800MHz
(Bandwidth : 64bitx800MHz=6.4GB/s)
Level 1 cache 12KpOPS+8KB
Level 2 cache 512KB 1MB
Level 3 cache none | 2MB none
Memor Dual channel DDR400 (PC3200) SDRAM 2GB
y (Bandwidth : 64bitx400MHz=3.2GB/s, total : 3.2GB/sx2=6.4GB/s)
Chipset Intel 875P
Production process 0.13pym 0.09um
Fortran compiler Intel Fortran compiler v.7.1 Build 2004030972
Table.3 Spec. of the Linux PCs based on Intel Pentium4 processor (IA-32)
. . i . . i CPU /0
Specification Compile Optimization options ElaPsed time (s) . .
command (Ratio to VPP5000) time (s) time (s)
Pentium4/3.2GHz . . .
Northwood (512KB : L2) ifc (v.7.1, 32bit) -tpp7 -xW -O3 -static 8803.71 (4.23) 8783.24 20.47
Pentium4/3.4GHz . . .
Northwood (512KB : 12) ifc (v.7.1, 32bit) -tpp7 -xW -O3 -static 8702.92 (4.18) 8683.60 19.32
PentiumdBE/3.2GHz | .o\ 51 3opi) -tpp7 -xW -O3 -static 8874.91 (4.26) | 8854.82 | 20.09
Northwood-2M (2MB : L3)
PentiumdBE/3.4GHz | e 0 51 30pi) -tpp7 -xW -O3 -static 834378 (4.01) | 8323.07 | 2071
Northwood-2M (2MB : L3)
Pentium4 3.2GHz . . .
Prescott (IMB : L2) ifc (v.7.1, 32bit) -tpp7 -XxW -O3 -static 8066.89 (3.88) 8046.96 19.93
Pentium4 3.4GHz . . : .
Prescott (IMB : L2) ifc (v.7.1, 32bit) -tpp7 -xW -03 -static 7743.45 (3.72) 7723.79 19.66
Pentium4 3.4GHz . . -tpp7 -xW -O3 -static
ifc (v.7.1, 32bit N 7607.96 (3.65 7588.63 19.33
Prescott (IMB : L2) ( 10 GEE) BEEFEa—F%#@EH (3.65)

Table.4 Result of the Linux PCs based on Intel Pentium4 processor (IA-32)
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(#2207 R)DWH LT, BHREFIESERA W
FortranT7DFERIX, KSBL VKRS, siRTREBED
tEEEDLinux PC(Fortran77%{# A)LIZITERMLI L7t fE
ERL, RO BHERICBIRERER/L. T,
Linux PC® & B £ 13X Windows PCLRIU TH 5.
Fortran 2734 Z{Z{X Linux i Intel Fortranz2i 7345
(ifo)x AV, RICE#E{LA 7 a3 (-tpp7 -03 —xW)%
JLI(R4EBR). 23, H5TIZ, 101X TIX61RD
ERITABE LM, Windows PCHIZIERUMRERZRL
7. Windows PCIZBBL T, El{ T EF % AWk
Fortran90 M 45 R, “EE OB F LY IZFortran77&
HBLTH2EREOCHERMOBENSRLN. —
F, <7 b B G B # VPP5000 T, Fortran77 &

Fortran90iZ 81138 BBV R b 2hoTe. Xo T,

ZHidintel Fortrana /3AZD/—Vav 7Ty L4
TEBOBETHHEE XD, £/, Windows PCIZEW
T, BEFEEHRELEREHREOLBREIToN, Zh
COWTIEHE R RICE F DZERIIRbhAh o7
LA LD XSz, Intel Fortran=i 734 F Tt Fortran90
DBV BELFN O FRIZE T ORBENRHED A, FortranT7
TRV EMIPEIB A EEE R T LT
NS EoT, Pk, RIMVEFH B TIIARVWEE
HCThoTIEEHLESHEIL, PCOB KD RHL
M EEEBICTHIERACHAEILDOTHDEE XS,

3. YIRHYITFNR9Hr—IELTOD
RIAM-COMPACT®D#54r

I 2T Ry — VLU THORIAM-COMPACTIE,
&4 2 (Pre—processing), @Y /L 73— (Solver), ®#%
B (Post-processing) D7 0¥ ALK EINS. LLTF
TiL, ENENOBRIEF B ONTHEAZITS.

3.1 RIS TIFFLElevgen

ZITIX, RIS )y RARK) % 1T IFLElevgen D
EF %% 3 5. FLElevgeni®, OPEN GL(OPEN
Graphics Library) &V 5 A A API(Application Program
Interface) &M ALY I THB. ZVyRTF—FixE L
BB OB E50mAY ¥ 2 (EENCE SV TAERK
35, HEMRS0mAY Y =2(BENZOWTHEATS.
¥ Ml iXhttp://www.jmc.or.jp/data/50m/50m.html & &
RLUTHZRV.

BUEMBES0mAY = (@), B MEBEARIITL
TWA2H5F A BRI H AN TV A S &R 2 I
LTRIMT —2EERL, ThrbHEIRL>TRD
7o EE & £ 7 /L (DEM:Digital Elevation Model) 5
— 2 ThD. MESINTWETF—HIEFOR T, EE

RATHRZEOHMBERIIE TN TR, 2IRAY Y
2QBFHIMBROREEREFRBSLIUHBES
MI200% 5L TELNAE T (R L 2mm U 5)D
PLEOEBRENZEINTWS. EFAOMBITE
EF |58, REFMIZ2.258 THY, EERETIX
#50mTH A, EEEXSHT O E TS GE E1000m
THHiEN10000 )X TVAA, 147 B (0. 1mDAL)IX0T
BT TWS. R/BRAMII mITHD. EERICIX
M-9999 LW ) —FR|HN TWB, IRFETiX (BF) A
AME L7 —THY, 2EMB3HOCD-ROMTHIITE
hTw5b. CD-ROMIZE 7,500 B (BiA)THY, £
NOWGEERIILU T O@EI THS.

AA-1 | B H R
AA-2 | BB P N ERES A D)
ey | TERCEEE- W

P (il B 38 B B )

Table.5 Inclusion range of CD-ROM

FLElevgen®DB{EF HEIZOWTHA TS, PCOT A
2+ 7 EIZFLElevgen.exe®¥a— v MR ERL TE

: ; . y . 5 3
(il Rt 010000 T otceredmet T RIN WAtm 00X Om(ER -Ym)

(a) Top view, x-y section

. ! . ( 5
ot [ 310 (M0) rotcestedmesh | T ZIX Vdkm T 0 X 0w{®R 1w

(b) Bird's-eye view
Fig.6 Screen which inputted elevation data



MRS A AERERETR § 1275 2004 F 9 A 81

-2V
AKPIBED
I3 R
ez . |
SBREEIS LGN ooy
st
@A -
e | eess | g |
BTN —rre
mEE | e | 2envo|

Fig.7 Display setup

E, INEFTNI)V LTSI T5. FLElevgen D
EIXT4 RO NE 7 A= 2 —(pull-down menu)?>
5fT9. CD-ROMIZEHEIN TWAEHEHIK AY 2 -2
—F—EBERICESE, HEOGRHMBEOERT —%
(B Re6m R & R M IR DB & : 473000.MEM,
473001.MEM, 473010.MEM, 473011.MEM)%Z AH 5.
BEHT — IR AP R DOEFERGIRT. ¥
AVRTILRRENAHBT — &2, B T2EKRLE
ZUyRTF —#13, =V AL AR R BIEGE RN/, B

%8, BEAFIRETHS. LROBBHIERERIL, K-

TR TAL U A= 2a—D[RFA—RRVAFANRE]Z
&, AT/ —DBIETHLRERIZFIEETHS.

TR T —FDAERIILU T OLIIZITH. BET —F
EANLERE, AMv Az2—D(RE—NYAY T 20D
ERIZEIRTBL, VAV RY LIZHFOANVTAUR
Bha ZoREND, R8@IRTEIICeVARNT Y
DT Yo RDKEF B -y)DBEEEETD. 2F
L OBRER, B8OITRT /IR ATETS. ZhidE
8(a) CHRBNEF T A2y /T BIETERND. 25,
E8(b) T, KEF MOBEROBEHEELKETHETSD
ZELAEETHHEALIIm). Zo—EOIEEIIMET
BB TITHOZENFRETH S, LL EDBIETES(0),
(DIRTEIRAKEH MITIIER T, SHE 7 AT
BRRICES L3R TER T BEICERSNS.
i35, BAZVYROER T, &E RS RuRA
DR RKEBOH2ECRESNTVA. LoT, BESR
BEEFELEZWEAIIE, RIUITRT, A A=a—0
(RE—BERROLEREIZRRL, HFIAafELRE
9%, FLElevgenTiZ, /K75 @ (x—yJ5 A1) L0 5 1A
CHFRIIRITEAY Y 2B HEDRENFIETHD. Z

i (D © 00000ow v 0 GO
T D B T e caecamtns sveisi mes reanis sraoemaete ot et rension ot
=Rl e AR S

. i o

-

d

o
I 2
| 521 R 01 a0 (00 rMismednar 23X 1Mka i K EBA(ER e

(a) Specification of a domain

N a R L “@'
TR ,
B 8K HER |
x [z ~ fizA 2]
vy [E0i ~ {ioi7 B
z : o
[T ] s |

(d) Bird's-eye view
Fig.8 Initial grid generation
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Fig.9 Change of a height domain

T I 0 5 TR I

N [ B
Fou M ]-070 M) UK U IR K MmO« i (BR Mad ]

(b) Bird's-eye view of the grid
edited in the ‘vertical direction
Fig.10 Edit work of an initial grid

ZTiE, $hEFROREICHOWVWTHEBTS. —fRIZ,
BRI TOMBOREREE BSBER T,
BBV RES &FITALENRDS. Z0/EET
K10@IZRT, AV Ama—DRE— Ay aEhE
kG EDIZBIRUTITS. ShE S MOREIEEEITo%
TV ROFRFERLI0OIIRT . ZOVEEL  EER I
ETHBBELTITOZERATRETH D,
FLElevgenTi%, EE DR AR ENFEETHD. T
bbb, MBICH LTIV REER BRI AR
TED. TERTIZR T, AV Az2— D[R F—FR
UAANBREIORBEE TITH. RTAR /=% <R
TV $BTLI22 5 EMBCEETD. ThiVil
PVBERF—R—ROREF—TIT\V, TOEEH

UGS AR T TR ek 90 2510 e (RE M wS

Fig.11 Setup of arbitrary wind directions

EIX05ERIR THD. RISy & EERSE-Hl%E
FF. KA EORVEEIARMEZERL TS,
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THRRBEOA4 N7 77— A RBREOR A DREER
FRREIERE T THD.

6) RAT 47 FE{E(one-way nesting) FEATHIL
IZHY, ZEBAICHBEL LT -RBETHE
BAEETHD.

7 WMAEBSREEKTHZOORTA N \BEEFHER
WO EWRBMICREL, T2 CHEEFMETEEIT
VY, INERAGELLTHWAILRTETHS.

8) FEHKELMTIAMNBICESE, KKIFLEY
Bl DANT—REDIH RV Iz —ar (K
RBEET ERANBFRETHS.

9) AAT—SREREHELEE T, AiERED
T F7 KT 4858 F D DNS(Direct Numerical
Simulation), &5\, LESHFHETHB.

UTF T, IAMWN—DEFTHIEIZOWTHRATS.
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BREDONAIA—LZERBETHDOHTR. BEMIZE,
77 AN 4infile.datbpara.datD Z DD T 7 AN EFRE
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—NRF—FDT 7 A& EFEE T 5. para.dat TIZLL
TIRTRTA—ZDORELTHE11EEB).

F 5 7 B 0D BE (m/ s).
UVEC | 2 pig 8121, 5(m/s)Tind.
BEKI ~EFR O .

SOBEITIE, 1/TRBITHA.
NSTEP HEDORT YT,

S DAL, 1000027 v 7 Thb.

FEOEBRRETAATLVAICH I THH
NSOR | ff. 5 DHEEICIE, 0RATFy7BEIZHAT
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HEZTHNOEDBDN, HAWE, 4
BONERTINTA—F, [CON=0IZFE NS
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LR Dinfile.dat DIRE DKL E THD.

ICON

infile.dat&para.dat® 2D 77 AV DIRENK T T

B, BT go” AN TNEEH B IR EINS. KL
EBEDFARATLADERERT.

C:¥R|AM-COMPACT¥demo>go ‘
C:¥RIAM-COMPACT¥demo>3dtopo-win. exe

I 1001001 11170011111171017

7
/7
//
//
/!
//
//
//
//
/!
1/
/7
//
//
//

==={<{ Welcome to the RIAM-COMPACT ! >>===

(Research Institute for Applied Mechanics

Kyushu University
Computational Prediction of Airfiow over
Complex Terrain)

# LES of airflow over complex terrain

# Generalized curvilinear collocated grid
# Windows edtion : Ver.1.0

# Max grid number = 181 (x)*181 (y)*61(z)

T.Uchida & Y.Ohya

Input file name check!

//
/!
//
/7
//
//
//
//
//
//
//
//
/!
7/

//
LIITI710717717117111011710171171171117717111111117

File name of input grid data = grid. dat
File name of input field data = 3d-field. dat
Continue (1) or not(2) ?

1.

Grid data reading !

Complete !

‘Wind speed (m/s) = 5.0
Index number of power law = 7.0
Step number of calculation = 10000
Step number of display = 10
Step number of FLScope3D = 100
Mesh points NX, NY,NZ =
55 41

Total mesh points NX*NY*NZ = 146575

Calculation condition

Continue(1) or not(2) ?

1

65

from the specified time

Field data reading !

Complete !
Time= 50.020 Uin(m/s)= 5.0 Istep= 10
Iteration number of Poisson equation= 1

Root mean square error=  3.22965705444747D-004

Time= 50.040 Uin(m/s)= 5.0 Istep= 20

Iteration number of Poisson equation= 1

Root mean

square error=  3.25716635494464D-004

T {11k 7 FFLScopelZ A 15720 D F —&
IPROG | DH ARG, 4 DEAITIE, 10027y /5%
AT 5.

Table.5 Parameters specified in para.dat

Fig.11 Progress situation of the RIAM-COMPACT
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3.3 #MEYIFFLScope
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&1+%. FLScope DBV AV RUD T NE T A= a
—nbITHE 122 B R).
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bt 4% 0K @A 00 8T B0 N-A T okl s Vi

Fig.12 Window screen of the FLScope

INNR—EHAENEEEH A LOBHOKIL, B
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RETHBERENDT ST U RES~TORET
5. FLScopelX, stHE AV =, HMEIML, B{ELR,
AT —vx—T 47, BEE, BB, S—TFT 4TV,
RYa— BV FN T T4 ARAL L FN T Y,
WEHRCKETHI— B RFREFEILETHRES
T3, I, BEELORRA T var (Bl 2, K
RIMBRECBIEIRFAOHEAEDOEERE)VA

BENTHY, 2—F—0BMITEUTEXDMONRT

RALD A RETHD. ATLERY 7 MDFLElevgen A #%,
~ DAL EAax —R—FREICLY, BE@ERIERR
BOREIICFA R TEILENTE, 2—F—TL R
—72GUl(Graphical User Interface)BRENEMINT
W5,

T T, EREGREMIFELORRGEH LY,
FLScopeZ AW R XM EILBFA LB T5.

(a) t=tl

(b) t=t1+4.8 (non-dimensional time)

(c) t=t1+9.8 (non-dimensional time)

(d) t=t1+14.8 (non-dimensional time)
Fig.13 Bird's-eye view of the passive particles -
simulation
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(d) t=t1+14.8 (non-dimensional time)

Fig.14 Top view of the passive particles simulation

map of the streamwise velocity component
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