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Application of the hoop type genarator to the VIM swing pillar

Terao, Yutaka
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VIM
Data Logger

Newly developed the hoop type VIM generator system is tested in the circular
tank. This is a pendulum type pillar connected in the bottom. VIM swinging motion of the pillar in the
low speed current makes circular motion of the hoop pendulum and motion generate electricitx. Small sized
model is prepared for circular channel test and also developed a data logger system. Microchip PIC18F2553
core data_logger system acquired 8 channel 20Hz 12bit A/D sampling data. From the circular water channel
test, maximum efficiency layout of the pillar is shown and electricity performance.

Analytical solution of the hoop motion is studied numerically. Newly developed the equation of the
pendulum motion, this is composed dual-pendulum system, is large amplitude under the nonlinear strong
restoring gravitational force. From numerical analysis, chaos phenomena and region is shown. Controlling
this chaos motion of the pendulum, there might be higher efficiency performance of this system.

VIM




Vortex Induced

Motion VIM
VIVACE
VIV
VIV
VIVACE
VIM
(Fig.5)
(Fig.3,4,5)

(Fig.6,7)

(Fig.1,2)

(Fig.12,13,14,15)

(Fig.16,17,18)

(Fig.10,11)

Fig.20 26
(Fig.19,23)

:No0.106

VIV
2014.12.08

Yutaka TERAO:ISFA2016;
PENDULUM WITH HOOP-TYPE FLOW
ENERGY CONVERTER
SYSTEM,2016.05.16

1)
TERAO, Yutaka



AR LANO R F—LUSBHE R Tal-ll

PCEiEHeL Al
{& Sy 7 M a E

Fig2 PC

DCE—# DI EEREME

A7 7 TR BTk

REGEOLODCE-FEET.
CD-Drive DAL |

Fig.3

APy G % ) R o - R
Hi L R AR (GRIRE: AIRER)

Fig.

MR IRBROHOAHF IR

Fig.5

055 A Bl e T FEBRAR
FHiPSHiEE 525

Fig.6

Fig.7

FIHEHR B2 (St=0.21)

—
oz a5cd o ’
1531
S
25 3
) ors] o]
0 ol ]
Faratal el e
T g
e =
o) o] om)|
T T | o =
Dm) 114
u o 5
S —
ot LT

Fig.8 VIM



2

e S
SR

e
L R i
100 0.25 0 100
80 0.3 30°
60 0.35
40
Bl

Fig.9

TL#Izhifo® flHF TLHIZh 30

FAzHLTo ALz T30°
| FE[mis]  ESEmw]  Ems] S mw]
0.25 0.92 0.25 0.93
0.3 116 0.3 1.69
0.35 1.76 0.35 2.02 l
METemm PIEE
Fig.10

PR & 38 # R IRy R 5

0.01mW/sec

SAHSRE ARG

Fig.12

HEOFMHOES R
mrg + cré + sing(mgsing + £ sinfy) = 0
R g hFdX

E= E = m_(i,(,b)? = mR,p*
BREAER AR -

R reosg
YRR

JoTHERL
mrg + crgp + msing(gsing + ré?cosg) = 0
EENRLDOF G EROES NS

Fig.13

B ) X

o+ %gp + :[m(grfnﬂ + 82cas
R ERL.

PMEHRLLTHSRLT
@ +%\a + (gsmﬁ)s(w = —8%sinpeosp
¢ +Co + Kalng = E,

m@xnsﬁ?wﬂaﬁﬁm‘ SRAELTHLE EA bt iR

THUNew-Mark (R TS,
AhTREREEATES

Fig.1

RIEEERICEHEER D EL

i

Fig.15



Fig.16

Fig.24



