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Suppression of Fluid Forces Acting on Two Square Prisms
in Tandem Arrangement by Passive Control
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*$ Kitami Institude of Technology, 165, Koen-cho, Kitami, Hokkaido, 090-8507, Japan

The aim of the present study is to suppress the fluid forces acting on two square prisms in tandem
arrangement, which is found in many cases in structures on land and in the ocean, by exerting passive
control on an approaching flow using a small flat plate. The position of the control plate and spacing
between two prisms are systematically varied, and then the reduction of the time-averaged and
fluctuating fluid forces acting on two square prisms is determined. In addition, the mechanism of the
flow control, the structure of the controlled wake, and the behavior of the controlled surroundings
flow are discussed in detail based on the surface pressure distributions, the fluid foces and the

visualized surface flow patterns.

Key Words : Passive Control, Two Rectangular Prisms, Tandem Arrangement, Fluctuating Fluid
Forces, Vortex Shedding, Critical Spacing

1. & X » &

FNDOFICH ZFERARED L 5 2T BERES I
BEL 7. o OMRMMAD RS, HETW Lo
THHObLDLHRLTELSER S, B, Y
COENTLREHRCEEL T, 2 DER & 2 228
FETCEE LMEBThbh, BERREN 3N
T3, NREZMERYECRE L THEL oM
VB H 2 2 HEORREEHAE S, EE#RENS &
VR ME—=NVEIZEL T D20 ENT
WBED~ X517, [RES® BLUEE SO 3, TH)
WA OEE 2IEET 25 2 CEER 2 B ERT
LEBFHESOMMEBEFRE bHE LI LTV S, —
7, ERENEEE T 5 2 AT 2 H5E R, ki
BToONLBERRORED—DTH 22, 2
HARTAhzw, EBICE, AESEHTEET S LY
b LB THELET 25588, EY 2 Ao
WTH, ZOHRBOEA L - T, BfAE» 511 F
HTERVWEAIORENTFEENS, ZOHFHTO

* JFEFESZAT 200041 A 31 8.

* A, ERTEKRE (B 090-8507 LR H/NEHET 165).
* e, LRTERYRER.

E-mail: MORIYA-Masaru/me@king.cc.kitami-it.ac.jp

MROEBEULTR S 25T, IRASD I, b
KiyzR—TROE R IR 2B+ 5 EY 2 AR fE
B3 2L8FEOBECET 2R E{T> T\ 3,
ZOHRTIE, A MO —NIVBOERBE TN, &
BIE ST 36 & UZEEIRAE S MY (RIRINE ) %
K, INSICEHEDWT 2 AEICIERT 2 E8%EH
DEFHZECODWTHIBEHS,IILTWS, F
7z, SOCYMROEBI TR OHIENZ, REREY D2
NALERBHEKOFKBE 2 MET 2 5 2 THO CEE
TH2D, ZhLoBET2MEBI R, 20HhT
FH OO, BMEREORTHI/INEREZRE L, 5F
FOHRNEY Y THIET 210k 5T, 13 B
WIS & R HIE L, EBA ) OBERICBE T 2
HZLDHREBTHS, LrL, EEIEOEE K
NOFFENCE T 2058, EESODHRORY Tk
o7 BR&k oz,

AL, LB L TEY 2 mREORE
71, FHCEETRAR S OHIENC B U T EBRAIRFZE 2175
72bDThHhB, BRI INE TOEES OB
HEMEL L TR TERTH 5 L% 2 5 5/NER
Z2ABEOHIEEDORIAICHEB L, 2 DME % %
Bz b 8, 2ARIERT 2 EE RS> VICEEE
TR DHE] % I TR, B AN SER SN2

— 123 —

NII-Electronic Library Service



2636 Fh o Sy & THIENC X 3 EF 2 AREOTRES OHE

INERR D EENE RS I LI b DTH S, HET
2HEBEREO 70—y — v REEIL, flffxhnizid
< HER AWIE R & N 2 AREOWRENFHMHATS 2
WME 5 L b, 2 ARBHEORNEEIET 5720
DEBERE2BIIELELDTH 2,

2. Bb RS

Co : FHEOBRITHITIRE  =D/(0.50U W)
Co, Gy : FIREOEEH B & UHESIHREK (rms H)
=VD%, VI%/(050Us W2)
Cp © FIERTE DRI /IR

=Ap/(0.50U8)
Crr . FAREREOEENE 1155 (rms {E)
=/p2/(050U%)

D : Atk ORI
Dy, Ly AREOEE B & U
b FIEFES OE
[ AEDBIES O A RS (=1.07W)
L 2 fAieRipagt
Do, Us © EROBLS & O3 E
S HIFIAR & EFEIARE & ORERE
W AEO—LDNE
Xs, Vs AREREOEIFLOME

3. EREESIUSNE

EERW Moo T, BTE0.6X0.4m, &I 4m D
BIEEET 2 BREFERRZ A/, AEE—I0mE
W Y 42 mm QOIE ST, SR EREEOE & [F—
D400 mm TH 5. AEREEOREEE L S i
EENESZ, 7 OWEICESS T 7z F R E SRR
Lo TRIE LTz, %7, BERESH 5 & VK EE
HAOHBCHEWEARR, 72754 T8z s
I I ko TR & L, # ORI IR TR AR
Tr00u—RerEERFRNEL TV S EE
B C AR BRI L BB L TH B 7), i
F 0 RO, 2 ARERTHOFLEE(Y=0) 1
INEAR (LA THEFIR & 3 2) #RET 5 &Ik >T

YA
«— w —|

Cut

U, Y:i CLT
Flow :>._._I._ Ly S e
X Co

Control plate _/ Cor
S*ﬁﬂv* k—L-+k~—-W——A

Upstream prism

Downstream prism

Fig.1 Coordinate system and definition of symbols

Totz, GEFERIZAT Y VABITHD, ZDFkiE
INETOWRTEHBEINTWLIARDOKREZSD
VI0RBEOEZ0.2mm T, E5mm Db D% H»
Fo. 7z, HIAESEAR L R I A B T B U 7 R
EEEE (HHICEL BB L TH 2O CHaREN2Z
Sz CHEELE. Bl CKERTHOIEBERZ ST
WESERLTH A,
FEERIFROEE Uy % 20m/s & —F W L, HIH
EARDOMBEZE 1 iRt £ 9 & EREAIAERTOF0
M BEL, BREE S/IW=0.5~2.25(X A1) D%
BHcetiba¥i £ 288E0MEBRLIW=
0.5~10 OEPHTE(L X 72, 2 AEERE ORI,
WBEEAWTEEIL:, &8, KERCBU S VA
I NVRAE(Re=UoWv) 3#15.52X10* TH D, T
DENEIIH 0.19% TH > 1. Fiz, HIEIBBTENICT
TLAEOHZ L, 7% Th 205, £EBETIE
WO T 2HIEIR T > TRy,

1. BEBIUEE

4-1 EERGFERGAORE X2 33, HIEW
Wiz k-T2 ARAZORAD, KIBCELT 255
DESEFEN DR LI b DTH S, LR8BIV
T AR ORI S % & BT 4040 (B
R, 2 ke b LR (Y=0) kU E TR TH
Stiz®, AEORES L UEHEIZ, L¥EI00HM%
Y. E2, ERAAEREORBTEEE S T,
MEH RO BMARDO S DL TRLTH S, LR
Bl OB O FE 11, SIEFROMEL S/W=0.5,
1.75 LN WIS, R DEAST 2, THREIRE
ORI LIW 02X, BEAEZTTwRWL, Ly
L, S/W=0.5 CHIEOENZ, L/IWIiZk>TKREL
ZLTWE, £/, M2wiES/W=1.506D b
RLThH2D, 20LED Cr DHAIE, LIW KT

Front surface Side surfice Rear surfice

10
. i - -~ Singleprism
3 | Upstreamprism $/W=0.50 S/W=1.75
os : 0 L/W=1.00 & L/W=3.00
: | 0 L/W=2.00
& L/W=3.00
0 il PN TV NPV U TN B AU Y
0 02 OAN 0.2 0.4 0.6 08 04 0.2 o
F Ys/W T Xs/W ! Ys/W
<05 - —
o
o

[
|
al |
|
|

Fig.2 Time-averaged pressure distribution along the
surface of upstream prism
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surface of downstream prism
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Fig.4 Variation of time-averaged drag coefficient Cp
with spacing ratio L/W
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Fig.5 rms pressure coefficient Crs along the surface of
upstream prism
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