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Numerical Analysis of Flow around a Vibrating Elastic Plate
(An Approach Considered with Interaction of Distortion)

Keiichiro TAKATO, Toshihiro TSUTSUI,
Mitsunobu AKIYAMA and Hitoshi SUGIYAMA

A flexible vibrating plate with distortion, fluid transport system of comparatively simple struc-
ture, accelerates surroundings fluid locally. However, it is not well known how the vibrating plate
with deflection drives the fluid around it in the CFD field. Therefore, a practical finite-difference
method that is able to handle such complicated phenomenon is desired strongly. In the present study
we have not used the ALE method, which is often applied these problems. All terms of NS equation
are assigned by the velocity which is observed from the grid on the moving mesh in this method. In
addition, we used the new mesh generation technique because the solver needs quick response. As the
mesh is moving with the elastic plate, we call this Elastic Mesh Generation (EMG) method. As the
results, this solver which indicated good agreement between the experiment and the calculation can
be used as a practical tool to predict the velocity field near the plate and the reacting force from the

fluid to the plate.
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HRAOTHEESE 2 ERTE 2, $LEHTERES
RN EE L 2 WIRETERR OB EHRIIRICL 5
BEEFIHR® LREIUSARAD & Uiz, 72720 ui, ua
BIREI T D2 WIREET D us), ua 27T, REIFIRED
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ROTARSERAAD, QD& VRO FER B 5, 22 x5, %, 4 AR
RIS T Cr=0.01 L2 3. W2 \W-e/\W- ?NW%MWONW% MARN
APSZ%p(uﬁ UGB H e (11) ‘ ( a) Before displacement
dm=da dn-1 —
D=Qs1— Qo1+ Lps +ererrreersersvesinasiannnnn. (12) M
N
e D \
Co= /D oL, 13 lﬁ_%m+dm
EBHY OERTENR Lo BB TOE (b) After displacement
ek 2EEEE(9), 10)DALE 28 24K T Fig.15 Grid generation (1 D Mode)

BHLUIEEHER2 CoETBYE Cr=—0.15%%, F
RRICEEEIRD EERE® 2 HHLET & Re=70 2B W T
Ch=—0.86, Re=133 128 T Cp=—0.29, —F Re .
=133 DEIERFICIZ Ch=0.03 & &%, 214 /L
REHBKE L BB DONALD S DFEEDIEME 58
AKUIRE T2 o DR LTE TV 4 ) DIDEEINE

Bzoh, 2ZTOENBEFOERZ dn=da TH 5
£33, BTFE1IBLURTE n BB ICHYS L
TBHZOEMEB RV, WE, BTREZRIITNCHL
BItE e ThH2ETHERREES.

(D CHERBIFSOEITET . o7 L [k =k 0 e e 00
Coltiiz BT 2 A ERROZ UM A LT 2 b0 & —k 2k —k || 2
£ZBND, 0 —k
da
6. # @ ) P

Vi bh Rk O SRR O MR 2 BATE T 2 T2 b, (B L A —k 2k k| dn
R BEER DA 2 5 T, SR OB 0 o —& #llo
IO 2R & U 7o R R O B B AT F i % B b
LT, ZOMBBLTO LS nfshEB. 0

(1) TebasBT oMMk UNiELBEEE
Fe T DI RRASTTRE & 7 o 7. =IE L (14)
(2) ZLOERIEZBOWTHREINTVWEH LT Y
@ L HEE O AR TS 7 p

(3) 7ebisrrETEERICIND 2REEFHTO
WS FHEITE 72,

(4) ThoDZ b bREREENIERICL H
D, DORFEEOEMSANE L TR B W
T, NS AR CERCETFRE L REREEZRAL
T TFRERAZEOZ LYWL RS NI,

DEABENFEEACL I LY, Belba®
BT 2RET b D OWMNOBEFPREF I35
BHOFEBAREE Role 2 b, 5B & 5 IHE
REEROHAEEEL H ) RAEHREN Y X 7 AMEHD

BEUCHSY T IRTFELIERTFAnBIUEMN 2 S
ZTIRTFEMROVTEZENTNOR KL, &
MMM E R 2D TIH mE nBEHEEKNT, &
) BXRD LS EREN S,

(2 —Fk -+ - 0 | d
—k 2k
dn—l
Ann1

2k —k
0 « oo =k 2k ||dn

72 DimkE #1572, -

Bz, BEISFORIRGIZ D W TERR T8 0 0

LU THIE B o b EER A KR T RS R . :
AR > CC AR LB R R T I B e (15)

. _kda
I 8

B0 15 DA F— RIEAR FETHRIC 3 1> TIREIZ 61 0 0
FeTs m DB 20m BAIE zon WHBET 2 LItk o T AN DETE2HY (AT LB, ELAORIE=< b
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