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Influence of Turbulence Characteristics on Statistical Quantities at an Inlet

Boundary for LES of a Turbulent Boundary Layer

o Y
Takashi MARUYAMA

SUMMARY

A method of numerical generation of wind fluctuations was reviewed. According to its
procedure a series of inflow wind fluctuations were artificially generated as inlet boundary
conditions. Using these signals a turbulent boundary layer at high Reynolds number developed
over a rough surface was calculated by Large Eddy Simulation. Numerical simulations were
carried out using some inflows which had different characteristics on statistical quantities and
the influence of turbulence characteristics were examined. In order to reproduce appropriate
mean flow field, the generated and the experimental wind fluctuations should be equivalent in
statistical property, i.e. the mean value, the variance and the power spectrum density. The
realization of spatially correlated fluctuation of three wind components will lead the simulation

to more realistic results.

1. [FC&MHIC

EEORET AT REORE S L Tt BB OMHER) |
e -T, ALFORFIcEWTHhoMEY 2
=Y a A ETETHBRARRT>TE TS, &k
BoitEIcE VTR, BEkicLsBHiLRhBOHR
HEREL L ICEBNIHENTTDO, £, T¥NER
S EELHRABIIY LTI —P -2 F 4« ¥ 3
ab—¥3r (LES) L 5MirnggEBzhTVL 3,
L2L, EOERLICEEL TRREZRRTNEEMNSBL

REnTHH, RABREH L LCOEPREEOG X
HbED—DOTH A,

M, TEMICHEL L3RBT’ RABREIR
B ARERRENLLDOTH S 2 &M, HFEEN
FUHFEHIRE b » R EB RSB E ER T 5 O
BBEHNEL, J0LE, BRBAKGEEH VT LR
ORNBEHATHEBIL, HEERERRL T
THRABREZG L TIHENBOONBE I L bH BN,
EHORKNBMSBELRONS, —H, HET HE

*  UERAERGKERZERT - BhF

Research Associate, Disaster Prevention Research Institute, Kyoto University, Dr. Eng.

(IRESZER « ERROE9 A 178)



REHRZ L - AEYREREERTIHA biTbh
THY, BArOHENRRBEIN TV S,

AHTREL SHED TV AEBREBOERTFE
B-o%, siattyicie oWREER - R EWRERERYE
A, TOMINTHBEOROHMLES it L 2ELFTKERA
BOHMITBOTTROHMERCRETERER,
FAHARSEHE LTHBEL L2 EBREBOREER
N -

2. BAMR@EICHIT IEAEEN
2.1 ELRZEB) OLRH B

BEPLESO & 5 iz, BAUBOKMER:HEITR
THBEARHEABRR LOHRAIC B 2 AE 0K
BERAEELEN, IhELRREOYIab—Yal®
FbTickRd B DiciR, fASr0ET) v/ PHHEA
HEQA L THABEERT 20BN 5. PIZIHE, Le
SVUF ¥ YANHDORT v THADUHBILHEVT, &
ABREIC T 52 BHEEOTH, 28, /37— AT
FAERERT LS K—BEMEROTREE T EER
g8, REOXRAENS & EABRNCELT
LA/ WVAXISHOBERRT A &S by 7 b
S THENREAORMEERELER LI, COLSK
REZBEHRABREAEE LTHVEEEERICL B
BEfERIzL DL, MABRROT ¢ THCREYREOR
BALMNASS bt # oI OREE, HARFE
LB AREEBOEMMTHEBMEERL TRV
biz, BN ELEEE b - EEEDEERL
e LTS,

RS OEL S O EPE ZMIEB & U TELD AA
CHRELEBEERT 5 HEE LTREB Y ITL B Lo
BIFohs, BRRAEEREBHGTORKRIPLLHI
L, ¥ 0 ECERRIC & 34 EEROTEKRERE
WO EFHHEOREEBEER L 1o HRICIREY, 2
B, 7 — AR PAEITHL, ERERLEEARAR
7 FAVOETHD ANShTOS, EHkZEEEGHO
ERIES Y I ) AREERcE LT LiITbhTEY,
HRERREELTARHREL(ERT B LR
ShTWE, T, BPER, RERHRNSSPEIC,
LFB oM HENERE L DS (BY AR B Hic B
LEOKRIF — 7 EHAMEFE LTHOVE L LRE
AbNd, COLDREMAOEKAILEVWTELD
Nk A2 S U REFHERBOHEIL, Kameda b
Sz & - TRFTRICERIT X h, £ OB A E B
ZWic BV THAMCIE S i, BMBEESUHEA

KOVWTORBEHRIERYPER "Itk >TbiTh
hTW3, UTFT, Kameda 5 5 0k B
BOERAEERBET 5,

ELBO b S WEIC 1) 5 MUEERI OB RIEE, ),
HH, N7 —=ZRT PV, BEARYZ b, BLURER
RiBIIRRIT -5 OREESLFAOhELT
Yialb—bFBlEEELD, WlnicBi 5 EEE
i R R LR TR E R OBRAIEL &
1L, ZHAO SO S 5 mitS CREEORTE
MHEHE LTEAOhTWAELT, #OBEH:SE
HeTBn-mBORHNREBEEZUTOL Y T
alb—=b¥3, L, HBHBICK - TEHFSHONT
WHEWEEOSATORRAR I EETOERIESR
BETH Y, HEROEBRSYIZ IO K S SEEEE O
FRED—DELTEHEAGNELDET B,

PEEEOL &I, HHMSR LI 5HRBREU0
B, R0 L S5 7- Y fGBicEBHTE 5,

U)=Y (A pcoswpt + Bpsinwyt):1=1,2,++0,n (1)
k

tew, Ay, By BEBH 0, icB13 57— Y LHKT,

HORHRYEFHEROEAWBERT, £02n Kt

OHEAEREREENEIE 2) Aok HicRbo5hs,

T4 ,4B oAy By G1k+G1ks *** Gty D)=

1 g Vi'ae,
exp( )
J@n?detv,

IR T T |

ZCZT
‘ap=1G1, 014" py b}

Fi, Vpld 7 — Y FZE Ay, By, O SBITHIT, HA
;i BT 587 = AR T P S;(wp) B UMK 2, ;75
B2EMOMEARY P Swpick o TREN B, &
T, e

ui(:}=z(a,-kcosm,,t+b,-ksinwk:);f= 1,2,s0e,m
k

- (4)

DHERBREUOOEREE LTEONS L, 7Yk
KoOERMay, bpit& > THRHESHF SN T7— V) 2 F

— 35 —



wind

region of calculation

Fig. 1 &8
Region of calculation

0.6 -

z (m) . \

04

-0.24 * 0.00 '
/U,

0002 —0.00——
:'”"_“D.W'_"‘— .-/_'\Q N
- 004
" N0.006
e AR 9
0: 000 024 000 024
m
o212 o2/ Y™

Fig. 2 WAMREIC B 5 FEEL X U BEORERR

Measured result of mean velocities and variances of the three velocity components at the inlet

boundary

WAy Bipi j=m+1, «oo, nizB19 5 2(n-m) KIEO%
HAHEAREEREMABOCRITICTRD O N, ThitkD
HETNE n-mBEORHFHEREBEOHBRMEE
BECRRRINAZ &t b, 4, n-mEORAES
jEm+1, soo, nC, EOMICEDFETE ST THAREN
RHELTH A0S, HBi=m+1iciEBT 5 &, BEY
wpiZ B BRUN & 7 — ) TRHA;, Bpld, BELI
W IZERERT, TOFEH LML 7 ) THEHMOK
AMITTIOHTI Vy ERVTRDBON B, R
FPEY I 2 b= T RBEIZR, n-millo7-Y &
M Ay, Byp% EROVE X UAMER>ERERE I
BLHIKBRY Ialb—-bLEDL, 7 T HERE
FRAT &V, COHERBAT=m+ 1 SHBHTERE
THDHBH, B+ b AHEEE I SBAIE,
BhcitEani A b 2 EERbEERE LTS
Y2, $h, HRICAHBELLEZNN7-AXRI bLBL
CHIEARY b iR, HLT BEH 20 ITAERREE
LT sMHOETELITELONERTH 5,

EEORBHBELOF 7= v 7 L LTH,

1: HEEBOENE D - 12 D HBEAE N & RREE#: A
RKUERSh 2REXBHOHMMNESL 20T, B2RT
LHEHOMIISEVEZ LT, HERSZEL LD
HEEEH S,

2 RHMNEAHESETEEHERDIBII7 - 2 &M
B89 B BATH OBFTRI O A BEIZ L B4,
2 A HOHMN K E VRS, SO RN ERE IS
HEFEUGF O EER VS,

J: HAROMFIIHEGEMIZREETH AL, Al 1, 2
DF 7 =y 7 % > 13BA, WEHE OHEBHEN
B GEtR%EY 5 LR S h i REEB O E
BiiLD NS 1B LEN-T, BEBICEW
Eo, HES & HEHOMOSERICHEAT 5 H5H
Ry,

HEHRETOND, HEOHEIHT 2 M %

BRENIV, 0B, EES SFHUEAKE OB LU

Wi o R A MREELR D B L CEB LIRS



Table 1 3 (5) - (8) hDSHIM DR F
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Spatial variation of cross correlation coefficient between reference point at x =y = 0,0,
z=0.15m and measured points;u'., v, W', : velocity fluctuations at reference point
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Generated wind fluctuations at x =y =0.0m
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Counters plots of maximum wvalues of cross correlation coefficient and Reynolds shear stress
at the inlet plane ; reference point is at x=y =00, z=0.15m
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Grid points where wind flctuations were
generated
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