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Be Ul ¥ 4 ook EoeolxZEhel B&LS NE REY HERE o
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F7h 93 = MEY AREs] ZRSY Bl MMM &iet ol 1o FETL
RRHAAE 10 HBMe Bigko) obd FMSHA EES A ¥x gt
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W o] Az MMEL WEENKSol AESCH ol BHidolA FIRMR
OME o 4 gl ulslzro], i RS ERo| weld 1 WEHBH K IA
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#e WEFBI ThEA Uehdth BRIl 0.65 BECIME MikoZTE] 4K
BNl SIS WEol Zistel WES ETAA sing BmAnn”. = #%
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o thY MEMTS Bt 1 RS H—MMIRS S Mol el LAEZY X, WS
BB BOEM rus Zho] WBME I —HEtL Yom] FBHRB(flow pattern)i=
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2. BBEEY BRI A

2-1. REEE

X EWo| HAY AFS HER =3B BRAR DEE RRSE Zfdol= 7180
m 0|3, &l ZRMALE WEAS 533 mn x 533 m olW, /e # 3 olth
Zog 3.7 KV 31 BNEBSo] o3 BEE L mMITSRME A &R #HER
2 AX BAEID WHK REBS AU KREMI RCWE AX BRABE 55
e e Uzl Rl AxEE BREs #%ho WA f@/ i Aol
050 mjale] 223 IEMS BESEoH, H—WHHE €7 At MR cherol
WM REEES RESC stk ©EY oj= BN BAZESYE ERSE
s=o] geE BB SH(honogeneity) S HAES FHd AA AL, B-2F
(uniformity)& $130 SUMMERY ol Al 24 mi#e] I=%E BAstAct.

B RRIES SE AR HES 15m T BN ol2UER furpstgd o A
SRS BiEMS 305 mo x 306 m oft}h. EENESL WO WES Bh1E3E7] $18te] B
ALY XRE $7AS 2ENeE EHEstels Hoflds BEB7 FES ] 2o
W BES So|=5F 3tdrh

Fig. 1S RAEES] Mwilist EERS ehdct
Se3 WEOlM AT MW BEZEE Champagne$Vo] FHY A3 RS
e A0S 15 Wikk(channel )2 o]FoA glow, BRI A7 B EEAI(top)
2} BFHE(botton) HBE BASIZE & HBAMY gole ZTh & ek Uit A
Ofols RNEZS EHS 7] ¢15te]l W (damper)7t 201 oW E & Wik 2l
HOf fkols B—¢ 32 &7 ¢ EX 4 m o HELCUS BEHAI HAE
HEos HEsidr. E FEHFRS FA 1.5 m  #HE HRstgd oy Z5CE
B3 ek BB BriEsty) $istel mEE Bol Zol ¥ 2 m BES ES Tt B
gEstalct.
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Fig. 1. Schematic diagram of the wake flow past a rec- UNIT CH i CK 2
tangular cylinder in the uniform shear flow. I"
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Fig. 2. Mean velocity distributions in the range of
measurements.
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2-2-1. MEH &

Bl H— MWENS 27 915N EET EF(pitot tube) 2 HES WRES)
A & WK Ul = UHE FAWsiEct. WECEAEY % (support) 2| EE
HE BRE PCol o3 HEHE 3KT HBBREES $HAl Swm¥ BEIZON
BB EE #HEY nlo]l3E npnjee] WS MEREEE (TSI 1054A) & 3t
A/D MRE 5 PCojd EE o] o3 IBoR HAHES sto BEFAS &
B sol 0] HES AU} B—3 HEARS € wizkx ROHERECR REH 5
gt BEFSlel H—HWHE 2& + Hch

Fig. 2= ARERMIMY x W MBI FHEESME Liehdch 9HE BT
BojM e BEEKRS HRY y WHAS EE: SEALERE BT #100m
WESA, Foj2 H— MRS WE FOelNe] sumol chstel ¥ 1x RS =
= & BEe Bl kS WEY 5 A Rolx 2rIME FEESI EREMR
TE(duct) Ml BEMES BAStnE #HE RKESI e e & T et
UFEEARS HRERIA # 12 sec” olx 1wl dbiRelMS HE= & 8.9
ws olth. E NN BARES AL u RBREMIAS] RKBEES BA 4 %
REC

wHol AT BYUd RAMEE ARERM S£md BER BAEEBEEYY TEH
meT THE Kge] WUt W 8.5 Hl: filel TEHA KF2E HESIAT HHol
WA RAMES HES & Eol ninele oladely, E3 WiH &l Ke B
—olN BRMR HEEQ, d/h =279 & Bastd B2 M dh = 2.0, B
#He d/h = 4.0 223 3 FRIQY d/h = 3.0 Mlo] 4 @O SIYI, ITFo) H
JEY Bifsol h & 15 mo, Zo|: 303 m 2 —&ESITh

AXROIA BAHY EERE Fig 1 oM FoRE vieh 2ok 3ol Rewieh 2
ol EWHE(xMFTH)S THEERSS u BEEFE(YETR)S] THRERT S vel

108



B-BWHT e AR RIS 2XE WS

33, WESh EAU M (span) HFHOE z WS WICH w mE FR2 AR wim
o] EEmRiolc)

MEBHE NS WESH) Y8l A3 W WA (split film sensor) o X Femg
(X-type hot wire)& ATl EU, —fmos BAMBEZL 33 HEY HS2o) 7
st BEFS X B MBORE WEY U KRS 97 VE Eme 28l gl
ANE AL AZg WY NS 37071 X B BEHECH 2FolA HEAR 2
BBl M 2RI M) $3, S8 WAL HA u)W Bok opz} (EATTRERY W
WE7T FRLA] ok BHRo] ke SIS EE3)) o Zor).

eI MR TEHE BRI BBE RAS IS WEN RERES) x| s
wol Sl= MHolMt AsH: 2o dad Art. & KRS X B Mg =5
Het A=:3l Wy T2Hg KA HEY 542 dolHE SHsld o e
Bl 2 MR AL NE He WIEo| At EENS WAL B@oz x =
EHE W2 dolBl: HEY 2RS Yoy W S0 gt wh = 15 Lo |
THE #RE Holx| 943 ¢ 4 ddrh

HRF A (Sensor)oll M BMEE SEHE MERS (W) SEHEN BEHEE
BRS (VIS F E¥E  EEMEEESH(CTA TSII5044)0] o 5] %Efﬁi 3. Saked
RORMEETS] Bl BERGSHS  AD BREES J1A WE BT 3 7 i% (DATA
6000:MODEL 611)2] 4 AdE AHEEd & AIW 10000] 22 F(usec: 10KHz )2
sampling rate® 2048f82] oo)E| 7} MiBFoll signal conditioner 2} sample & holder&
AHEZ AA multiflexerE Bl A/D BgBol N CIAYLBCH  ojaln T| =) &bat
lol®l= GPIB(IEEE 488) 7t=& Fslol T2 aeof] ofaf PC oM BLifts 7 tol g
2 uelAe, O REe 9o WATEE sigth. ¥ mmE mAASL
204870, BRA RIEERIS 100f0] 22 B(usec) 2 BTSSR, WELS BES 76}
71 #13 10E YLEFHS Mt AR 32 BESL7 32 mo 35150
o AR uiste] WS SRSl st BROIA BEAIZC  ERLSFERS Zus
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ERolAY BEERS 2° C LA fong dole Skl Fike BEWHKE SHA
ofgket.

w3 MNE @Eslnxl sk ERY WERRoE BRIy, BHELE RT N
mmEE So]7] 93] PCol o3 BMESL- ARBRKEE HAsA. BBBERE
o] AE% RLEIL PCL-714 Ft=o] BABA R0l BAESE FAEW IC BRI
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X Mg Ter = ADa gz Zeoe R BAEE MBUTE EERS (W)
BHEY BESE RERS (V) $ ERE TERMREMEH(CTATSII504A)0l 23} &
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sample & holderE& }el® A multiflexerZ 3| A/D W#}BE WM TIAHER
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of BRHT SHAE BENS BEMFEIA A& BESS FAs] HE X
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SEMSCR
FLow C5CILLOSCOFE
D:GITAL YULTRYETER
T |
PROBE TSl C.T.A BICTA
LOVRIG Lodel 10544 Ucdel 16544
UNIT ci1 Ch 2
Sidiz Lo Pass Filar
Medel €8t DATA 6C00
m"é‘;ég Universa] Waveform Analyzar
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[ IBY 15Bit Perzonal Compuler—l

Fig. 3. Schematic diagram of the data acquisition sys-
tem.

3. BBRERY =%

3-1. FHRABIG

Fig.4(a),(b),(c), (d) & #EI &% dh = 2.0, 2.79, 3.0, 4.0 dmje) EF
R ®if2] MBHES FHEE U o HHFE Uerdc) i BE 2Ad2 gE
Lo E ] REFHERS A WEY B hT EXEl & Zlolth W
Wel AH YL BRI HESLN EhRBRE e £ &AL 3 e L
BRATE  Fig.4(a)oll M d/h = 2.0U0) Sl O Lol e Fome U = WEH
S22 x W A x/h = 5, 10, 15, 20 (ol whetd A% Uc o] 40%, 76%, 82%,
845 UEhi: glch. & mik #igold 71 77be xh - sojA= BTN A &
rolling & o] WWO T WK 60% BE} Uolutz gloyt kol HojHoj
et O MRS @ik S0l 9L ¢ & rk
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y/h y/h
Fig. 4 (a). Distributions of mean velocity U/U. of d/h Fig. 4 (b). Distributions of mean velocity U/U. of d/h=
=2.0. 2.79. Symbols are the same as in Fig.4 (a).
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Fig. 4 (c). Distributions of mean velocity U/U. of d/h Fig. 4 (d)- Distributions of mean velocity U/U, of d/h=
=3.0. Symbols are the same as in Fig.4 (a). 4.0. Symbols are the same as in Fig.4 (a).
1.5
s QapRo : d/h=2
aapas : d/h=279 .
10 F xeess : d/h=3

cOAe0: dfh=4

Fig. 5. Distributions of max. velocity defective points
of u component along to the stream direction.
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10 ol = -3.6 < y/h <
T2 4]

E RERHC] dolihs BREHFEOZ KIHE b koA Holo] we} Az}
E RAHEE
y/h = -0.4

5 (o= -2.4 < y/h < 2.2 x/h
4.6 <y/h (3.5 2 x WHELZ HolRoj ule} iG-S

t}l. x/h
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15 oM =

°]

15 Lol M= #iE> AL —gEsic
= 10 ofiME=

3.0, x/h =
BWntb= 23 WA x/h
R#gol dojuh= MBS x/h = 5 oM yh = -0.2. x/h
x/h =15 o 4= y/h = -0.6 , x/h = 20 SN = y/h = -0.8 o|c}
ol WE BRIT} T} d/h = 279, 3.0, 4.09) A peo Aol Tl
S-S BAREREC dolvhs B 7) b Osfo] obual AREEZSE "ol
0.00
000}
ool Y
L -012f /
> (1]
> g
N f‘ga 310 R
5@ % LR V)“”L ‘V ’vﬁ;’:‘}i J’S‘;Ei’
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Fig. 8 (b). Distributions of mean velocity V/U, of d/h= o )
. Fig. 6 (a). Distributions of mean velocity \ /U of d/h=
2.79. Symbols are the same as in Fig. 4 (a) o
2.0 Symbols are the same as in Fig. 4 (a)
0.1
005}
00} j=
‘/r,‘ \ ~-0.05 +
3 ._—'1' > v
$rortey R 0N g ¢ 1.
-0.15}+
-0.2
-0.25F
L
=30 =0 7.0 35 -0.35 — = : e
y/n K] 30 1.0 T T.0 IO 0
Fig. 6 (d). Distributions of mean velocity of \'/U. of d/h
=4.0. Symbols are the same as in Fig.4 (a)

-0. o
Fig. 6 (c). Distribuions of mean velocity V/U. of d/h
3.0 Symbols are the same as in Fig. 4 (a)
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wjebd NS BhRBEES He B0 J2n &S Ushie Zelth
o|RE BAMEEHRIEO] Yolrhs MYl #H—W(uniforn flow)oll A HHEAH IR Lol
A ffeste 58"V HRSHA THEL @S Aol
= H—WHe] ASo= oy MRY ol KBHFEoRY] RAREREAS K
i kol otk RREDE HRY FRoITh  HmEIAR, RITEBCIUX]
BFi(Fig. 6(a))old BE u RA-S SO EollA ozt sojt frfold £T @
o] ol AVIAT, MMM E MEARS oS R LRET TH#&Fe] o
wBstA Uehdtis RED HNES DS il el BoAKE RBMEZ HETT A
Zo02 7| gojAtH: WA ZESITL
3 B—irhollE EMSE EHES 7ol dlolMte HiE EMEESMLE Kot
Biol N HEARS 4712 BAREGRERS] B HEV BosHs THHS
2 BBUCHE &R wsiA Ao

Fig.5 & % #&iol mE ximese] BARERAMES #BE Uehiz A
th ORolA & 4 gl ulelgol d/h = 2.0 A BF ol HKigolM B— Tt
x/h = 5 Q1 frEolMdE BAHEREMES ol #HHOM(y) kol FEITE  x/h
- 10 Lifge) fEolAE FHE Woldel ulet THELE MRS UL & T A
T} Z& d/h = 2.0 Q1 ZA9ol y = 0.421 Ln X - 0.515, d/h = 2.79 Q1 BRollE vy =
0.641 Ln X - 1.116, d/h = 3.0 &1 ZfolEt y = 0.586 Ln X - 1.009, d/h
ALol y = 0.421 Ln X - 0.712 &] FURS WEYCH whepd —Hivd BRI
2 Uep® y = K In x + C2 ®r}h. I3d @kt @mded wet 718712 9
MpnstA T &k 4.0 dul  JARERSLES THRASE REHe 71271
th] EEAT U2e U 5 Utk ol AR kol HEEBIEIECl  Mmel
BHEs7] dEolet AZHct

Fig. 6(a), (b), (c),(d)= #EH7t £4% d/h = 2.0, 2.79, 3.0, 4.0 & W] =EE
HE BRSre FHEE Vel 4AE Uehdch  V/Ucd] koo grEel 0 RErh AThe
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FHE BBl SloiN EENES B®OT MBIl olBoT MATL 98S &
RUCL  ARBMAMNE HMFOLBE HRE ol WBHEC MD  ENE
(anti-symetric)o] H3 glch. & ##k LMEANE ol olglBos = ip@T
BEUAM L oleiFold SZoz mate Mool 2A @tz Qe Fskilc o]
R Bl £ 2T B Aot o2 HRAY EAS No|w QrpEaes
BLBelA u v o) 32 sl & of AR kol 71242 u WO v &
Srol XRMMYE o 4 Atk

2.0 10.0
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8ot
8o}
o -0l
so0t -
o
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‘v,c;}%f“’
- gpocy
0.0 .
0 0953 %] 0

Fig. 7 (a). Distribuions of turbulent kinetic energy q° Fig. 7 (b). Distribuions of turbulent Kkinetic energy q
of d/h=2.0. Symbols are the same as in of d/h=2.79. Symbols are the same as in
Fig. 4 (a). Fig. 4 (a).

soj ’&

40 -

20+

L T B
0053 =40 =0 .0 30 0 iy =30 =10 T 35 S0
y/h y/h

Fig. 7 (d). Distribuions of turbulent Kinetic energy q°

Fig. 7 (c). Distribuions of turbulent kinetic energy q°
of d/h=4.0. Symbols are the same as in

of d/h=3.0. Symbols are the same as in
Fig. 4 (a). Fig. 4 (a}.
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3-2. BAEDHNXY MEED

Fig.7(a), (b), (c), (d): #EK7 &% dh = 2.0, 2.79, 3.0, 4.0
Quje] Bradshaw’} I w'= 1/2(u” + VYRS #AstY R RED
AR Z ¢° = 3/4(u® + V)RellA k3 Zelth
#EF 2091 ASo] AMERAUAE x/h = 5 dlXE 11.4 n’/s?, x/h = 10 oA &
A7 ot/st wh = 1560ME 2.7 o¥/s’, x/h = 20 olME 1.8 n'/s’ 02 THE A £
£ &3 ®mAsia sdcth
MEE 2.79 Q1 290 GAAEBAUAE wh =5 A= 8.7 n’/s?, x/h = 10 oA &
4.2 n¥/s?, x/h = 1504 2.4 0¥/s’, x/h = 20 X 1.7 /st o8 THE Z +
2 o W3 WAL USE o F Adth
SR 3.02 ZF$e EFEBIUAE xh = 5 dAMe 7.5 w’/s?, x/h = 10 olAE
3.9 ot/s?. wh = 156142 2.2 0/s%, x/h = 20 oA E 1.5 n'/s” o, &t 4.09
7Aoo FAEBAUAE x/h = 5 oldE 6.2 n'/s", x/h = 10 o= 3.9 n’/s®,  x/h
~ 150 2.1 w¥/sl, x/h = 20 olAE 1.5 n'/s" 2 LR gich
z@mes & o 3 2 JiEEIUA7 FESe ME= mEH w2 _ERARC
= WES 2 FHMl FESH TFHE Woldel wel FTHMeE o @A=L
olch. m koM JI7te HMEQSS WBIRS HEREC] AE= R Bhol| LA =]
H= Zoprh

Fig.8(a), (b), (c), (d) #EHrt &% d/h = 2.0, 2.79, 3.0, 4.0 Ak x Wl
(o] WHE BRIl 2T RMIERCIUX ) HEHFORY RS U2 BRI
¥ ke Jehdz ckh

d/h = 2.08] AL, xh =5 EINE HRFOR F yh=0 L HF2 3 2
slolAERe] ME WEBBEA, ERWMAM= y/h = 0.5 HE frfo] HAl FE
st 1 Zhe U o] 4.6%0]3, TERfllelAM= g ogold o del 2ol y/h =
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1 He friol FAol FEST 1 ke 9.8% 2 LM Huc) 2 fERE A}
E RERS HYHA2E HolWoll wet wh = 10 fr@olA ojn] Ajalx) o glen w
SN BBEREY BRET FEsIA] gt}

22| FE@olM e YIAME M kol x BHHOS HolMo ulel FTHfe s
BESEA #K Bt 2 S BN Yoz ot}

0.12 0.12
oo0s | o0.ca
3
-~ S
3 =
-
3
0.0+ oos}
5 2 A A o‘og — - - A A ED
oc X 3T . T0 36
Q X . K w/h K 9.0 .0 y/»
Fig. 8 (a). Distribuions of turbulent kinetic energy U Fig. 8 (b). Distribuions of turbulent kinetic energy U
U7 of d/h=2.0. Symbols are the same as /U of d/h=2.79. Symbols are the same
in Fig. 4 (a). as in Fig. 4 (a).
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Fig. 8 (d). Distribuions of turbulent kinetic encrgy U
U7 of d/h=4.0. Symbols are the same

Fig. 8 (¢). Distribuions of turbulent kinetic energy U
/U of d/h=3.0. Symbols are the same as

in Fig. 4 (a). as in Fig. 4 (a).
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olg ¥t WRE BH—HolAe LT HBA HREX 2t thE 2R ROITL
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Q) Wm0l RN FT d/h = 2,020 ol 37T M3t BR
Minol wheb 2.8%, 2.6%, 1.4% RES Bt 33 BiiAe ol A AL
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5 2 J\
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N -0257 =30 ] 6 ) 30
y/h E o/
Fig. 9 (a). Distribuions of turbulent kinetic energy v Fig. 8 (b). Distribuions of turbulent Kinetic energy v
YU of d/h=2.0. Symbols are the same /U2 of d/h=2.79. Symbols are the same
as in Fig. 4 (a). as in Fig. 4 (a).
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T i \
o en K TR ey R
(Taipad = e 2
000 ) ) ) 0.00 - g
AT X Y . Ba—— 1 Yo £ X0 Qs —35— =10 1 % x
g/ S e 0 35 5
Fig. 9 (e). Distribuions of turbulent kinetic energy v Fig. 9 (d). Distribuions of turbulent kinetic energy v
%UZ2 of d/h=3.0. Symbols are the same 2/UE of d/h=4.0. Symbols are the same
as in Fig. 4 (a). as in Fig. 4 (a).
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ol FWM2 AL Aol d MY W7} kol M) BES wo}, Kigo] Slrte s
5 R FFo] 0% FEBIA RIS JUrhe WS R o0
Wer o] EWTTE AMBESHE Aol Holdo) wal B3 WES U FH@o
2 71FL A& olvx SHlold & 4 Aok olRE Kiya £Po] HES HA
o Z9oh= HRY #FolT).

Fig.9(a), (b), (c), (d)= &% d/h = 2.0, 2.79, 3.0, 4.08 x EFHAEL] {ir {8 of]
wE BEFA VRS 2R LEhdch
d/h = 2.08] B9 v B4 BARMEBAUALE xh = 5 ol s HFHORLES y/h
= 0 oA 13.4%0] 23 x WHEET HolWol wlelr 1 = £4 5.6%, 3.0%, 1.9%
RES Wik B3t olch &9 HiiES #ik Bists Kol BEHAKRS S &
HEBAA = Bl 2 o 4 otk o3 HES «BHHL] & [EMe]
BARMER A E Zhe Ao f@7} W4 FTHEBOZ BHUTIS BEY —x3t
ol E V&7 fRked Jhe EEHMUSE AWM o)Rolx 1 Qom TFHE.S
= HAASS 717l RIEAAIN, £ FHMoIMRC LAl o Smsich
oL HENES] WEOT MEHFANLE LBMEAGINS UaBoisls Bgo] F
BEECH BoA dolde MHKUTL weld HWES EHEECH FE@e 2o T
HA2Z 245 Yolz|z Qlr}.

d/h =2.79, 3.0, 4.08) BLE d/h = 2,09 Z99 |53 @RS UERD Qo «

Y B} npasixz BRI Bl ol BARFEBIUA LS 11%, 7.9%,
6.2% RES Wik Wolxlz Q).

ol R JbY I WMES] M WBo) RASs MM wel thEn Mol
7V frelA Zhd 2 EEolUxE o] olUm 1 BAY Wt fsre B
T frfel olg wl JHY 2 olUAE Zirhe EES RS Holt),
wvo = dolEZMEE o et Sl FMEEIURS ARl MEES &olo}
Fig.10 (a),(b), (c),(d)= BRI} &% d/h = 2.0, 2.79, 3.0, 4. 0Quje] BUEKE
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J BAES UERATh  Fig 10(a)ol s REIFG0] 23 HEBBEMOZ dolE2y
WEHHHE LEhdch  BWESS TS HEROBOIA ot R Bl 0
o] Elm E#Q y/h > 0 ofdE A, THA y/h < OolHE Eol HI, HEFOL
g/h = 0 BEECIA T ke A7 HTh o] BMLS KRS ERTEO] HH RS
Emos NE KH7 =7 wiolth.
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=3 X1 )] > 15 L X 3. o/
Fig. 10 (a). Distribuions of turbulent kinetic energy - Fig. 10 (b). Distribuions of turbulent kinetic energy -
uv/U2 of d/h=20. Symbols are the av/UZ2 of d/h=279. Symbols are the
same as in Fig. 4 (a). same as in Fig. 4 (a).
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0.02 ¢+
001}
- ~. 0.01
3 3
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oo} 000
-0.01}
-0.03}
-0.02 |
-0.035; =v——=10 T8 b L2 ~0.03g; o 1 I ] TS s X
y/n y/n 8
Fig. 10 (¢). Distribuions of turbulent kinetic energy - Fig. 10 (d). Distribuions of turbulent kinetic energy -
uv/U2 of d/h=3.0. Symbols are the same uv/US of d/h=4.0. Symbols are the
as in Fig. 4 (a). same as in Fig. 4 (a).
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B—#te] B9 HH PORES BRE s}ol YUWEH] 37= £TF H#oln, tix
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Fig.11(a), (b), (c), (d) & #EMI} £% d/h = 2.0, 2.79, 3.0, 4.0 dufel Fifk
HERS S 3RB HAHE GE ol BN WBHE RE UCos -
T AE Uehdol. ol52 WBHH EBIUX K] MEHE BHS Bokglc}.
Fig.11(a)oll A} Bzute}t Zo] x/h = 5 oA E BE e BRI 1o LIl A
= y/h =1 oM, FHRMACME y/h = -1.4 o4 &% RLACER U 2| ) B A 2
S &+ Atk E EBMNUE FHEAINY duxEe] o An THAHOS
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T olotue B&KS LHMold EriE T#fiolM Mt 2 AUeHES ol
A goid& MWIRUTEH

& BENo| wetd mBHERS S WEBHABE it @S KBNS LISl
MBS Hoi gloul FHAINe) BAZS AR #ko2RE|2 rollingoll &3 ¥
@mos Mol Ax FYolxz Yrt. F MEY BRI 204w TEHERCE
rolling?] Mol 7b% B/t d/h = 2.797F HE u ®HS ME Zol7t soldol
whe} "al Bojd BoA =3 #Ek7F O AW WEAIA BHEC deiutA =

0.01 0.01
0.00 |
v 0.00 |
2 -
> 3
-0.01} "5
001}
-0.02}
—0.02g; =3 =10 O 30 5, —0.025; = ¥ J—— K o 35 L%
3 T e
Fig. 11 (a). Distribuions of third-order products -u’/ Fig. 11 (b). Distribuions of third-order products -u®/
U3 of d/h=2.0. Symbols are the same US of d/h=2.79. Symbols are the same
as in Fig. 4 (a). as in Fig. 4 (a).
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0.00 + 0.00 | £200ess
2 3
) )
-0.01 —0.01}
-0.028 =35 =10 190 I L -0.2sy——=37 13 o 3 X
y/b y/h
Fig. 11 (¢). Distribuions of third-order products -u¥ Fig. 11 (d). Distribuions of third-order products —u’/
U of d/h=3.0. Symbols are the same as U2 of d/h=4.0. Symbols are the same
in Fig. 4 (a). as in Fig. 4 (a).
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RUE &% 2.2%, 1.8%, 1.7% 1.4% BES ETFHctn A2},

o

Figl2(a), (b), (c), (d) & #EHI} £% d/h = 2.0, 2.79, 3.0, 40 2o =

B ERS S 3%B® S Lehdt),
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0.01
‘U
S
~0.01}
—0.035y = 3 TS I5 0
y/h

Fig. 12 (a). Distribuions of third-order products v/U.°

of d/h=20. Symbols are the same as In
Fig. 4 (a).

—0.0124% —3v 1o
y/n

Fig. 12 (¢). Distribuions of third

TS I 0

—order products v/
of d/h=3.0. Symbols are the same as in
Fig. 4 (a)
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Fig. 12 (b). Distribuions of third-order products v/U.*
of d/h=2.79. Symbols are the same as in
Fig. 4 (a).
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Fig. 12 (d). Distribujons of third-order products VAU

of d/h=4.0. Svinbols are the

Fig 4 (a).
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Fig 12(a)old Bl ol v el 3RMAME UE HORES HF2 3t 27

Fol HlFolRe o 4 glon u @yl Mstel EE@t TERMIA HEHEe =R
L Axu WELE EEoS THfdMe ol HF A Uehs Fififles ¥

o\Aej met 1 e ams AT yRHEES BA gl s o 4 alch

oldat MRS MRS Minel whel MRS MES Holrt AA=C Bobigel BT
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10}
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-20——=35— =10 o 30 5

Fig. 13 (a). Distribuions of skewness of u along the x
direction of d/h=2.0. Symbols are the
same as in Fig. 4 (a).
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-2 Cx

=35 = 15 30 T,

Fig. 13 (c). Distribuions of skewness of u along the x
direction of d/h=3.0. Symbols are the
same as in Fig. 4 (a).
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Fig. 13 (b). Distribuions of skewness of u along the x
direction of d/h=2.79. Symbols are the
same as in Fig. 4 (a).
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Fig. 18 (d). Distribuions of skewness of u along the x
direction of d/h=4.0. Symbols are the
same as in Fig. 4 {(a).
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Fig.13(a), (b), (c), (d)= BRI} &% d/h = 2.0, 2.79, 3.0, 4.0 Ywje] x Kk
7 o] WHE u B JEWME (skewness factor)HAHE LEPUT). —ggmyo s
B BABBS 71 AHF(Gaussian distribution)E Zber}g BEslL oy
ARt JERLMC LW HEshs PRI HBNB oA = R EE > T AN A
§ 3A SoluA H*®,

FHBE: BEHRIA Y BREEERS) RARES Urhis feEsy sjoa
SAe JENMES 0 olth  #H OB ESNA Sk(u) gkl 0 of 77k Z& P(u)9
St Bl BPole 4 BBOE He BRI °o|Z & EMHM Ik
HBET 0 oleh: TR —HSIY HEH OB A Bigol US& Liebdch
B LRSS ERAZ St EB@AINE yh = 1.5, TEEAME y/h = 2.0 Ksgol
A BAME7} FFEESh _EBEol N Bt F®@olae] Ztol d & o + drh. g
ALox BTRLR Wolgel el 1 BAS x/h = 5 o Ao} n)sastn] thr| G
vt Hgiste] s@pnsta Qlct.
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Fig. 14 (a). Distribuions of skewness of v along the x Fig. 14 (b). Distribuions of skewness of v along the
direction of d/h=2.0. Symbols are the direction of d/h=2.79, Symbols are the
same as in Fig. 4 (a). same as in Fig. 4 (a).
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40 30
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Fig. 14 (c). Distribuions of skewness of v along the x Fig. 14 (d). Distribuions of skewness of v along the x
direction of d/h=3.0. Symbols are the direction of d/h=4.0. Symbols are the
same as in Fig. 4 (a). same as in Fig. 4 (a).
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Fig.14(a), (b), (c), (d)= #Fi7t £#%& d/h = 2.0, 2.79, 3.0, 4.09] x#h J7[
frol o] v RSre] JERBE (skewness factor)#E Ltehdich
Sk(v)e] AS #HMPOMS ERE slol 1 k2 180° @A Z3} ¥l BhaL KIHP
Dol Sk(u)e] ZA-$st ofxztal2 0 otk Sk(v) 2 EFfilelM= IE, TER
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I glch

Fig.15(a), (b), (c), (d) #J7t £%& d/h = 2.0, 2.79, 3.0, 4.0 B x
W A Eol el u e RTHEE(flatness factor)3#iE& UEhATh RFES W
BWEHH BEY BES UEh: BEoH o257 EFES 3 olth
E EEES o] At AL KEMECIE fRiEo] & BEBo| HFES= RAERIL =
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Fig.15(a)= d/h = 2.0 B399 u 5 HERS S BEEES x & Hy #ERtol wha}
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Fig. 15 (a). Distribuions of flatness of u along the x
direction of d/h=2.0. Symbols are the

80}
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=37 = ) LK) 35 0
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same as in Fig. 4 (a).
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Fig. 15 (¢). Distribuions of flatness of u along the x
direction of d/h=3.0. Symbols are the

=315 5 b x
y/»

same as in Fig. 4 (a).
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Fig. 15 (b). Distribuions of flatness of u along the x
direction of d/h=2.79. Symbols are the
same as in Fig. 4 (a).
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Fig. 15 (d). Distribuions of flatness of u along the x
direction of d/h=4.0. Svmbols are the

same as in Fig. 4 (a).
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d/h = 2.79, 3.0, 4.08] Z$= XfEHo= Bl AL Hol3 rh

Fig.16(a), (b), (c), (d)= BRI} £%4 d/h = 2.0, 2.79, 3.0, 4.02] x B
oz o] o] WE v RS MAHE(flatness factor) Fl(u) & 54 Lebict,
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00— 35— =10 TS 1 J—] - 00g; ~Sr——=to T 3% L
™ y/n
Fig. 16 (a). Distribuions of flatness of v along the x Fig. 16 (b). Distribuions of flatness of v along the
direction of d/h=2.0. Symbols are the direction of d/h=2.79. Symbols are
same as in Fig. 4 (a). same as in Fig. 4 (a).
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Fig. 18 (c). Distribuions of flatness of v along the x Fig. 16 (d). Distribuions of flatness of v along the x
direction of d/h=3.0. Symbols are the direction of d/h=4.0. Symbols are the
same as in Fig. 4 (a). same as in Fig. 4 (a).
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