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Abstract

Unsteady Reynolds Averaged Navier Stokes (URANS) methods and moving overlap gird technique
are used to calculate the internal flow around thin plate vibrating in vessel filled with viscous fluid.
Computational grid zones are arranged overlapping each other. The gird moving is carried out by
using user define function built in commercial software. The SST k-w turbulence model, finite vo-
lume method and PISO algorithm are employed to solve URANS equations in viscous flow calcula-
tion. This paper builds numerical model for a minitype oil viscous damper with hexagon thin plat
and solves the internal flow. The results show that the energy dissipation capacity of this damper
is not only in linear relationship with the area of the plate but also proportional to the square of
the vibration amplitude. The flow visualization of the pressure evolution on surface of the oscil-
lating thin plate during a period contributes to insight of flow problem in this kind. Those results
also manifest that the present CFD simulation with overlap gird is suitable for calculating the os-
cillating flow induced by thin plate in closed container filled with viscous fluid.

Keywords

Overlap Gird, Moving Grid, Oil Viscous Damper, Evolution of Pressure, Damping Dissipation Energy

b
Pr.

EBMEERTE N Bh SRR R s TP Y
Rz F#5R

B OB, £FW, B %

PUR AR LR TR S &5 b, PO R
Email: tang0107@163.com

Weks H . 20184F3H5H; FHHEM: 20184F3H21H; KA HM: 20184F3H28H

CEEH .

SCESIH: B, EEE], WIZE ELE R BORAE /N RSV R 2 4% v SRR D). SRS 7147, 2018, 6(1):
5-14. DOI: 10.12677/ijfd.2018.61002


http://www.hanspub.org/journal/ijfd
https://doi.org/10.12677/ijfd.2018.61002
https://doi.org/10.12677/ijfd.2018.61002
http://www.hanspub.org

R A

m =

WICK A URANST7 5 AE 5 2 B A% T SRV P 43 ) IO AR iR 3 SR 190 R o M PO 4% K P PR Y A
EBMENER, MEEsiHAF BE X KB(UDF)EH, HREASRASST k-2, RAH RERE
APISORIERARURANS /T 2 o 3C Al I X IE 7N I4 77 AR B /N kG i FEL B 88 1T AR A ok . 45
REY, ZXMEBHKNFRRNSEREREALARLMERR, SHEIRENFITREEMULERR, —
AR 3 A 9 AR R T SRR RS B, A B T B RS B RAR . THESGRERY
HTEBMIKEORECFDEUERL, 7T DU IR MBS PH A 2% P IR S TR AR I U 31 1 A

KA
ERFM, WMESs), HHRE, EwL, MR

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

TR VR A 1) DAY 45 PR B TR 2 ) O T Al AR UL T L 1 ik R PEL 45 5 22 g L) B 2RI 7 TR
HAFE K TN AR, TSR, fEHE CFD BB BAUSIAR B AW 52 38 Mt HALTH R R R 8e3R
i BB AU IR PR 28 U R FRAR TR, (B RS AR BRANIE B R IT AT 98 R R 2 —[2] -

£ CFD  WAE I R AR S, SR IR B R R, B AT WA AR AR et . B RS P vy B
TRk RO ORI D0 s (B 2% T LA JRy 30 A5 P BE 055 o AR R I i JEL 2 A0 i ) L AT 3 7
71, BHBERSEZ LA A3 LB TREY . XS E S DiRett e 7 LR AU
WUERY JUARTFEEARR s K 2 B Akt 20 DS Al AT A A ), TR 20 A N\ B BB 17 2 A P AR S5 44 I A% 4
15, AR T2 TSR BE R AR 20 402K o

HEMKE BRI BB, 52 TSR S B BN FT RE o BL8 RS A S AR S R [4] [5]2 R
ZERI, KR B R R X CRAT BT B LTI T B D, RN DX A R A
FEFA R, AT IR Z AR M ER KRR, AV B EAE E & XL 5 il
B EAREBEATAR S AIILAC . i T E A MK 1 R 7 X MR B, HT R TSN S se it &l 2
JUCTRT B AR X 3K, XA AT B RS A S5 IS T TH SRS R THEAA B R G R R L R R B
REPEAS T SE R SR R, SRR A0 A S0k 5 B e 1 A PR X SR 2% J LA TR X R D3 2 5 77[6]

AL, K EE MR SRS G, AT LA e RE BB RS B b A% R AR T SR
I R i i A R B [ 7], HAA S KRR I8 IR ). HEE MK S IR si g G, #RHM
BEUERE, — BRSNS SR, — BN ER T RK TSR, TR RE s
RErF, S TSR R S ) S G 2 5 PR AN RIS AR (1 8 X0k, R MG A ST, AR LA SR
B8]

AT RASRE /N RO i ELTE #5 h HEAR A FR 3 17 RN TAE 0Tt &, A ANSY'S B 5L 8 IS 3R AT Ui 44
FEAE, THELRAT S AR B AR ARG 25 05 T IR 00 A FEXHZARE AR B E AR RERFIEREAT 204 118,
B E B A% BORLE SR i R P RS2 R BE T

DOI: 10.12677/ijfd.2018.61002 6 TRENTIPNEZ


https://doi.org/10.12677/ijfd.2018.61002
http://creativecommons.org/licenses/by/4.0/

R %

2. (NEUHRSTHRE e AR iR EY

N R BB SRR ] 1 o, B PSR PO RS RE I, 22RO BCE — BuEER, G
FF5 25 85 40 5 BEH N FELJE 1) TAEXT GUAHIE, 1200 GBI FEFT % 0118 80 7 15 45 AR b R HREN, $RBhERZ
FREHEREMER AEBE 7y, R ENHFEIRSNREE MIIEH .

T EEHE SR  EAREAR . S SRR, AR R A RERERE DRI E . KT
A5 IR BN I8, 1 8 F AR AR AT LR R TR AR AR IS RE SR A I . &% %, HAWREXT
K T RN SR B S 4 CFD HUEAIUE AR LERT 78 1) 8 G B R A 35

AT B AE R UL A TR E . AR, B A A AR IR BN T AR, HRE
9 0.3mx0.3mx0.6m. B OHHBGEBCONIENUIE, 2 5HE 7 iR 0.01 m?, 0.008 m*, 0.006 m*, 0.004
m?. 0.002 m*3£ 5 T,

3. CFD #EitHIZH
TE URANS i szl 7 2R SST k-0 i 7 FESEAl b, R S M AR ST R HT,
3.1. URANS &%l 75%2

HEBAARART, WA ESEJEEHRAR NS BRI TH -7, B3EHEE 50 NS i
(URANS), Wi ~RT7R[9]

_ _ p g oul”.
N, 2 (gg,)--LP,, T0 o, (1)
ot ox pOX  OX0X OX;
au,
RZO )
ERT

Tk i

EH 0

Figure 1. Vertical view of minitype oil viscous damper
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Figure 2. Boundary condition of computational domain and the surface grid of thin plate
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Figure 3. Slice of the overlap grid
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Figure 4. Time history of displacement and drag force
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Figure 5. Displacement-drag hysteretic curves of the vibrating
thin plate with different area when the amplitude is 0.02 m
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Figure 6. Damping dissipation energy in a period of the vibrating
thin plate when the amplitude is 0.02 m
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Figure 7. Schematic diagram of the specified moment during a
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Figure 8. Evolution of the pressure acting on upper surface of the thin plate during a period displayed by filled contour line
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Figure 9. Displacement-drag hysteretic curves of the vibrating
thin plate with different amplitude when the area is 0.01 m?
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Figure 10. Function fitting between the damping dissipation
energy and the vibration amplitude of thin plate
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