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WIND CHARACTERISTICS ABOVE THE VARIOUS
ROUGHNESS IN THE BOUNDARY LAYER
WIND TUNNEL (II)

By Hatsuo Isurzaki, Junji KAtsura, Yoshikito TANIKE
and Takashi MARUYAMA

Synopsis

In an effort to improve the understanding of wind flow in an urban environment, wind
tunnel simulations were carried out using an urban model of 1/250 scale. The results from
these simulations were compared with those derived from tests based upon the moderately rough
surface flow generated by the uniformly distributed artificial grasses in the previous paper.

The results show that the boundary layer thickness increases with the fetch above both the
urban model and the artificial grasses. Close to the ground surface, there is a layer in which
mean wind speed and turbulence intensity distributions vary with the surface roughness and
the fetch. In the case of the urban model, the lower layer occupies almost the half of the bound-
ary layer. But in the case of the artificial grasses it occupies less than thirty percent. In the
upper and lower layers of both cases, the distributions of the mean wind speed can be determined
by graphing their respective logarithmic curves.
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Fig. 2 (a) Mean speed profiles at various loca-

tions: U=10.0 m/s, x=1.2m
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Fig. 2 (¢c) Mean speed profiles at various loca-

tions: U=10.0 m/s, x=4.65m
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Fig. 2 (¢) Mean speed profiles at various loca-
tions: U=10.0 m/s, x=9.6 m
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Fig. 2 (b) Mean speed profiles at various loca-
tions: U=10.0 mfs, x=2.4m
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Fig. 2 (d) Mean speed profiles at various loca-
tions: U=10.0 mfs, x=7.2m
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Fig. 3 Growth of boundary layer: U=10.0 m/s,
y=0.0m

339



340 RRPIRBIZEHAS 85285 B-1 (FH60.4)

B HHERERE Uy ONBICETSHEE LT3, Fig.2a)~(e) kv, WHXER » &, BRERE 0
2R, Fig.3 IKRTe 2NLD « & 0 DEICKOEBRMSBON, RNACERTRT .
0 ==0, 207 &% 36 eeurernerrrneeriirrnineinnnes (1)

B#® X0, ATZ RicH®d 2 5RBOE S IZREERDO. 6RITHA LTHML, THEEEO H4
CIEZARTH S,

THHHEROBRE, HEERORIR, BEN—E TR, Fg 2~ KRENE X ICHEMN B
&> THERAEDRENTIZR - TL %o £ XL, #=1.2m, y=0.3m TiZ, z=500mm < S\ p5HA
HOBDOMRLNZ DS, Thid, COMELOBLMICHZDREIEEY (BEET, ROUIE 450 mm,
B 200mm) HBHZ7cHTHE. COBMCKIEMOPEIT »=46m SOVETR-TVBRT &N
Fig. 2(c) h>bhb. YLD LS ic, TAMERIICEWTRERRIEOHRIBFERCHT2HEOHES
DEIEMAEL, PEAROREIFMLRGRFANSHEEROMBERY TEILTICLKIZS. —7,
#=7.2m PETRBEREERE 6 b 600mm 2 X, MEKH UTTREEIZ D &b 5, FHAEDR
EAFORREEFRBERO LBRICE VT, vy OMBR X S FRIZARSIHEERT X IICE5. KL,
HIEAHE TRRAEREST IR E B> CHHBEEROREE 2 2100, TERICEY 5 EHRFEDRE
DERERE LCRFINIKEL LTV S, & X, #=9.6m, y=-0.725, 0.31m OHERITHLENE
VWEY (A ET 80~120mm) OEOK RITNB LTS, TD k) ISHBETTIE, Fig.2e) KRohs X
3, PHRERBEDET L Lb—BRABIKCEA L, BUMINT 3 X5 80HE LT3,

x(m) y(m)
10— *# - 465 00
- o —172 00
z — o— 96 00 P
/8 [ A/A/;'opg/’u
i el
ﬁA' g9
B A o°
v g
01 — /AA 0,001 I;J'c
. A B
l— [o] a
L o/ o
— / l:'/
: /
0.01 w1 1 1+ 1 1 1 1
0.0 5.0 10 Q/Ur

Fig. 4 Mean speed profiles at verious locations: U=10.0 m/s, y=0.0 m

— 4 —



Flg - - Ab - AUl BRRREORE 0 hic X Kokt oWe (20 2) 341

Table 1 2y, A, and zy/8 for lower and upper mean
speed profiles above urban model

Location x (m) 4.65 7.2 9.6
y (m) 0.0 0.0 0.0
lower Zpy (mm) 5.9 3.0 0.4
Al 0.16 0.17 0.13
upper Zoy (mm) 50.0 35.0 20.0
Au 0.4 0.36 0.29
Zou/0 0.100  0.052  0.033

The roughness lengths, zy, and the coefficients, A, were
obtained by fitting the mean speed profile data to the
equation (2); where A=2.5 u*/U,, u* is friction velocity.

Table 2z, A, and z/,d for lower and upper mean
speed profiles above artificial grasses

Location x (m) 40 80 120 165
lower Z5; (mm) — 4.0 2.9 3.1
Al — 021 0.18 0.8
upper Zoy (mm) 9.1 8.8 102 7.9
Au 0.3¢ 0.28 026 023
Zoy/0 0.044 0.028 0.025 0.016

The roughness lengths, z,, and the coefficients, A, were
obtained by fitting the mean speed profile data to the
equation (2); where A=2.5 u*/U,, u* is friction velocity.
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Fig. 5 Turbulence intensity profiles at various locations: U=10.0 m/s, y=0.0 m
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