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Fig. 1. Piezoelectric cylindrical shell conveying fluid flow and imposed
electric potential field
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Fig. 2. Comparison of the dimensionless natural frequency versus dimen-
sionless flow velocity for simplified analysis of the present work and ref [26].
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Table 2. Accuracy of the results for various number of mode expansion

and DOF.
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Fig. 4. The real part of frequency versus dimensionless flow velocity for
1st to 4th Mode
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Fig. 8. Dimensionless transverse displacement versus time for various
fluid flow velocities.

Slp ol @ (0,8 olals din dn oy 15505 A JSS
Wyl (4l > S pw

Wy (2 ySgse Gwly (o =¥ -V
A o8 dag Jobo 3 2l (Sl Jeily 035 4 JS5 52
Crl 3 9o (gwyp diwgy (08ye CLILS)| diiyy (JSI sla i S
Olyedr dtwg Sl 93 sl o (oSl Joiliy (550 Ll Gaiiod
a8 Gl 0dds 158 diwg p (Jleinl (g)lubl 5 wlils)] s 5y,
Ol S8 ool 188 psbplen sl oas Lol s jlages cnl > (ogbe
Db ol Q) Jeasly ol by s BRI 58 bl
ol ol s 055 o it a8 VL o p > 3l cl oS
A Cod a3 dgrge udge (S e (LIPS e Iy
wlob ol 3,8 3 Wl o dllus cpl .conily Sllugs aiely yi)33)
el o 2 S0 & Bl (6350 sl yiel)ly bodiaslada >

VoA

o)l B+ 0593y yrol Sl qwigen )yt

0.6 T T T T
* 1=84x10°
=8. ”‘qn,.‘.
05| o =3 2 » o, il
t=3.7x10 . &~ DG dga?nmqjq]
o =9.7x10° ¢ % g
4 I. DD .- DD
04 " t=18x10 - o” CO ] 1
i i £ &
.l. uD L] o
o * [a]
03} . a 3 i
R o by =
.' a .. M
T o2y o < o8 4
- o a
n. 3 0000 5 0!
o o ORDTOOD s
- o d)cp OOCb I. a
01 o i e %, o
R - o o, ®
o i G
Oﬁm-%g .-.- - »DDDDDDDDDDDDWDDD>|>>|>ppl>l>l>»bl>pm>DDDDDWDDDDWD»I}:&
LGS PP g
OOE%W 0000000 o
% £
01} B, 5 1
e =
qﬂn:m:ﬂ“dj
02 L i L L 1 Il Il Il 1
0 0.1 02 03 0.4 05 06 0.7 08 09 1
x/L

Fig. 5. Dimensionless transverse displacement versus dimensionless
axial coordinate for various times.

SOl )3 diwg Jsb &1 (00, laals dn (9 l3ged 0 S

Qg‘ e
1 T T
3
5 X x=L/20
08F % . L )
O x=L/4
5 e x=L/2
06F o 4
5
5
%
3
0.4 \ e g
o
2
= - Someocotn,
e B o, 4
s 02rs o
. 0,
- 000000009000000000
Ofhs T Smenonmoroooo R il idi 8 E s e sIn n a g
5 .l”"'”n»""
o0zt % e i
L]
. -
04F ® : o
s
206 L I I i I
0 0.05 01 0.15 02 025 03
t (sec)

Fig. 6. Dimensionless transverse displacement versus dimensionless
axial coordinate for various fluid flow velocities.
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Fig. 10. Axial electric potential field for various fluid flow velocities.
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Fig. 9. Dimensionless transverse displacement versus time and axial coordinate.
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Fig. 14. Dimensionless transverse displacement versus time for various
temperature fields.
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Fig. 15. Dimensionless transverse displacement versus axial displace-
ment for various aspect ratios.
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Fig. 13. Dimensionless transverse displacement versus axial displace-
ment for various temperature fields.
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