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EFFECTS OF HORIZONTALLY INCLINED WIND ON VORTEX INDUCED OSCILLATIONS OF RECTANGULAR CYLINDERS
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by Yuichi YAMAMOTO, Hidehiko UTSUNOMIYA and Fumiaki NAGAO

The effects of inclined wind in horizontal plane on the
response of vortex induced oscillations of rectangular cylinders
were discussed by the observations of flow patterns around
those sections in wind tunnel tests. As the result, the effect

of inclined wind could be represented by the apparent increase
of width/depth ratio B/D. The spanwise flow which was observed
behind a inclined circular cylinder and had a strong effect on
the response occurred also behind the sections at rest,but it
disappeared behind the oscillating sections. Accordingly, the

spanwise flow had no effect on the dynamic response of these models.
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Mz (mm)
X1 R X2 KEREBORESE
X1 BRIOEEET
Case#n|B/SD B D _ |8 f m 3 Sc¢
(mm) | (mm) Kdeg)| (Hz) Kkg-s"2/m)
:2.0 2.0 50.0125.0 0_|6.845 0.0679 |0.006 9
2.01 50.0 [25.0 30_16.392 0.0784 10.006 9
2.0 50.0_125.0 40 [6.018 0.0886_|0.006 9
L:2.5 2.5 62.5 125.0 0_16.762 0.0849 1 0.006 9
2.5 62.5 125.0 20 16.537 0.0904 10.006 9
2.5 62.5 125.0 30_16.277 0.0980 10.006 9
2.5 62.5 125.0 40 _[5.892 0.1108 |0.006 9
L:6.0 6.0 1150.0 125.0 0_16.226 0.2037 10.006 9
6.0 1150.0 125.0_| 20 |6.069 0.2168 10.006 9
6.0 1150.0 125.0 | 30 {5.848 0.2352 10.006 9
6.0 1150.0 [25.0 | 40 |5.445 0.2659_10.006 9
h:2.2 2.2 55.0 125.0 0_16.534 0.0747_10.006 9
n:2.4 2.4 60.0_125.0 0.16.2063 0.0815 10.006 9
R:2.6 2.6 65.0 125.0 0 16.082 0.0883 [0.006 9
1:2.7 2.1 67.5 125.0 0_16.515 0.0917 10.006 9
1:2.9 2.9 72.5125.0 0_16.272 0.0985 | 0.006 9
:3.3 3.3 82.5 125.0 0 |5.880 0.112110.006 9
1:7.0 7.0 1175.0 125.0 0 15.726 0.2378 1 0.006 9
(8.0 8.01200.0125.0 0.15.378 0.2718 |10.006 9
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(a) 2.05B/D<3.5 (b)6.05B/D<8.0
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asef|B/AD Jil fn Vm |V/fD An [Re
(dep) (z) | (m/s)
CASE. 1 2:5 40_[_2.98 0.54 7.29 10.168_| 900
CASE. 2 2.0 40_|__2.97 0.54 7.26_10.180 | 900
CASE.3 1.5 40 2,97 0.54 7.26 10,165 | 900
[J: ssp=2.5. s=40"
29/D
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720 CASE. LIZ B 2 RILERAZEE 1 IZRT. MEFFIEFRTIZ AU SEH U ES, WERE KN
L SHBEICH LTI TL TVWAC SR TE 24, RENEHCIIBEE A EICITRN T KIS OEH
FHRAAICHENE> TNB I e B, £, MEIEYSOHBER 2 S CICHBERZER 2 IR Y. W
EAHEILIRETIE. ARG S OHBERSEMEZL 2V LONESRICAEED) 7HEREHh. 20T
THAEZESSBEHAEMICHENTNREE2ONS, LA L. BESRKETIE. EEEL» SOEZE K
BOFE L FIBHEER L O— KL L 2 EELBBHIC L. WEEED SHEE. RSER T 2 - OEE 5
MRNLBRET 27001 PTHEELLZNC &R 5. LksS-> T, WEFIEREICEMEERICEmAE
FNBRET 20, IREIREANLBT T2 LBMARRNBFEL A 225,

CASE. 212 BN TIE bl — 2 & FREDMER %#5R L TV A48, CASE. 3TIZFRIEIREBIC B W T b EEF AR
NADBFELIZL LS BZ>TWB, THIEB,/D=4.5 BB CHEAEICRNSEMNE T 2MELT
» 21 DWERG, SHERSREL., BEMARKRNOERT) 7BHRDO5NZDTHZEEZSND,

(a)Static, Lx=25mm (b)Dynamic, Lx=25mm

BE1 MEEgOmn  (EBREM; case 1)
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(a)Static (b)Dynamic
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2-2HRBNT, BMREECHT 2RBEOFE L L TKERAIES R T OHEHB / DORRY
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0. EBRORBAETNVICBI 2HNOERBLETH S, 22 THRETT IV (CASE. 1) OMEME EOFHEN
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TX 5, COMRAITHEREES LCRIFCENTHRZBDON D, 2. HEHE LORNHH LG
FEE DT 6560 HEDEE 252 h S, WEAELORNZERAH & BB L L O
OHBITFEATNE L3, ZHEFEENEI ST 25HNOEES. EAMICEIEHE L BRI
HU LD eTHMEOHAHTLERLTNS,

B/DOELZAMD2y—2 (B/D=2.0 BLUB,/D=4.5) B 2MEMELOFENEBHEL 2
BRL, R RO TN EABOMERIZZLD,. ZORYIEBBRIZLZZIEO>NET/ NI LELITH
B, TO3DOEFNRBAMHEHMELORNARLBEHAREORTH OB LTERORNIC & 255
B /D WEID&LIIRHS. DEVAERAPSEELELIOE/DiIcHL T, BEETFIICHY
BERBOHENTIEZB/D>B ' /D &#&-TWa, LEH->T. ZOFEELSEMRIGEICHT WO
FIRHR, T 424068 EA0REIN IO LI TEIEEENS,

K3 WOOAHILER

Case® B/D B8 B/D I-a B'/D Vr Sx/Vr
(deg) (dex) VAfD)
[ASE.1 | Static 2.5 40 3.26 1 63.5 .79 7.29 0.52
Dynaaic 64.0 .18 0.55
[ASE.2 |Static 2.0 40 2.61 1 60.5 .30 7.26 0.37
Dypasic 62.0 .27 0.44
FASE.3 |Static 4.5 40 5.87 1 59.0 5.79 7.26 0.30
Dvnazic 62.0 5.48 0.44
Averaze 61.8 0.44
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DIWEZEITI, B /D>2.8 . D0 8>40° OF—FHRELTEY. B ' /D>2.8 OFEBEITH
T B =0-MODELL FBIINE BB T 20T »OORIPSLETH S, Ld. B '/ D=6.8 OFEETIE.
HBRETTFNEBHELHKETVONEERIRVRN—HEZRLTEST. SAOEEL LTESKELZZE
FOEHL TOW AT AR T O TH S, S NIIHTREMSHEMNT 2 ZHEVRIMEOMIREL. T
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i VYer=0.83 (B/D)
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2:0 2:5 310 B'/D 3..5 G.0 6.5 7.0 B'/D
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W EORONS LCHEEROBES RN T 2 AR LER, BEIEOERICLD . RAOEEIIHW
TOEANLER LB, APETEBONLERAEHNTILUTOLS> TH B,
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