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We experimentally study the tumbling, which is a rotating motion of a plate with its axis perpendicular to the falling
direction. As the plate, we consider a rectangular-cross-section prism with a depth-to-width ratio A = 0.3, an aspect
ratio AR = 10, and inertia moment ratios /" = 0.75 — 43, together with a wide range of a non-dimensional parameter C =
7.2x10" = 1.6x10%. As a result, we specify various acrodynamic characteristics like the reduced rotating rate a,C,Cp
and C,/Cp, as functions of both C and I, Moreover, the relation between the actual Reynolds number Re and the
Reynolds number Re(¥,) based on ¥, can be approximately determined, being independent of C and I, Eventually, we
successfully propose a series of empirical formulae to predict &, C,, Cpand C,/Cp, as functions of Re(V,) alone.

1. (ZL®HIC B C, B I OF—F 2B ES Rl &, ROERRC
Forid, BE, ROESHE RN DNLEQTEERR LN G~ F B NEHONTNEDRNDS, FHHOTF—XHEEITE

THD%, L BIZTD. BENRIET 2 T A8k~ 70E
Ba320, ZOBIDX I, PERBIIRE R0 IR REA
HOVERIC E Vs 52 & %, A—ba—T—La LI
S
b —F—a AUIZ TV TRT Ty RAY Y, 3
S TTR EDPLIVTD AR, ARSI, % TR & Bl
SEBETHLA TV IR0,

2. EEREE

L W ZES R ORBRIER OISR 27~ . KBV, Bl
RS Z T ) T ERMED D, RSN 2 BONA R
B — FEF A A Z(500flames/s)i 2 & > THRE ATV, EARDIE
B ENBELED.

3. & AOR

K212 C & I DFENFNOMAEI IS BT por ~D Re D
%;fi.%;ﬂ“ F-H 6(2009)@1& LA JNAEEFEOT—5 %

TR T 2T wor FTHIRITITE > TRV 1 [EEEY
7: Y OIEHRERE L E 7R,

TEMERZR LR «a'm &, AWFFTOFERITTEH 5(2009) 0k F
LEITWA, BEBIZE S &, Re S0 HEMNT 5L, FarlT06
FHEO—EEIZIRET 2 X 5 I EFREn 2.

SN Targets . .
/ ) Release point (1) Tumbling plate

(2) High-speed video camera 1

< - ,/'/ (3) High-speed video camera 2
Close-up view of plate’s end (4) PC with interface boards
ﬁ% (5) Trigger switch

Fig. 1 Experimental apparatus in air.
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Fig. 2 Reduced rotating rate O aor averaged over one rotation versus
Reynolds number Re, for 1=0.3, AR =10, C =7.2x10' —4.7x10* and I’
=0.75—-43.
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