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FIXED COMPLIANT SEMI-SUB FPSO TENSION-LEG SPAR
PLATFORM TOWER PLATFORM SYSTEM PLATFORM PLATFORM
PLATFORM

Figura 1: Tipos de plataformas de petréleo onde se verifica a presenca de elementos
cilindricos, como cabos e dutos, sob a acdo da corrente maritima (Assi, 2009).
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Figura 2: Exemplos de supressores de VIE. Reproduzido de Blevins (1990).
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Fluid and flow Flow field Vibration mechanism Example Corresponding section

number(s)
Single-phase | V.orte>.( induced * Resonant vibration 21 22
flow vibration (VIV) « Forced vibration e
. * Acoustic resonance 25
Acoustic resonance o
« Cavitation 5.5
— External flow [—
» Wing flutter and galloping 2.4,31,32,33,71
— Fluidelastic vibration . T
Steady flow |— * Fluidelastic vibration of tube arrays 2.3
* Vibrations induced by seals 7.3
. 5.1
— Surging « Compressor surge
-1 Internal flow [— * Pump surging 5.2
— Vibration of piping « Piping, bellows, collapsible tubes 41,42,43
) —|_Forced vibration * Vibration due to internal fluid 41,51
r Pulsating flow — oscillations 41,51
|| Acoustically induced
Unsteady flow — vibration + Combustion-induced vibration 6.1
« Buffeting 21,22,23,24,3.2,6.1
- Turbulent flow Random vibration
« Vibration of reactor internals 2.3,3.1,3.2
Sudden change . « Valve vibration 5.4
— in flow — Pressure pulsation
in » Water hammer 53
Bubble-induced vibration - Sloshing 8.2
Two-phase Thermal-hydraulic vibration with « Vibration caused by condensation 6.2
flow phase change « Instability caused by boiling 6.3

Vibration of piping by two-phase flow 22,23,41
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Vibracoes Induzidas por Vortices

UPPER
%‘109 LOWER
0.6 -
~ OOMOOO
Q
0.4
o
0.2 INITIAI ,}
U ¢
W6 )
—> ;

A

[/ fo

. 10
'/ Dfo

12

1000 2000 3000 4000 S000 6000 7000
Re

8000 9000 10000



SUPRESSORES COM MECANISMOS DE NATUREZA
BIDIMENSIONAL TRIDIMENSIONAL
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SUPRESSORES BIDIMENSIONAIS

SUPRESSORES TRIDIMENSIONAIS

6

SISTEMAS PIVOTANTES

PLACA PLANA

FAIRINGS

PLACAS INCLINADAS

PLACAS PARALELAS

B

PLACAS OBLIQUAS

_<> CILINDRINHOS DE CONTROLE

ROTATIVOS

—¢ STRAKES HELICOIDAIS

STRAKES CONVENCIONAIS

STRAKES NAO CONVENCIONAIS

_¢ MALHAS PERMEAVEIS

“VENTILATED TROUSERS”

OUTRAS MALHAS

—‘ CILINDRO ONDULADO E ELIPTICO
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2D | PIVOTANTES
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2D | PIVOTANTES
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2D | PIVOTANTES
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2D | PIVOTANTES




2D | PIVOTANTES
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2D | CILINDRINHOS ROTATIVOS




2D | CILINDRINHOS ROTATIVOS
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2D | CILINDRINHOS ROTATIVOS

BARE CYLINDER
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SUPRESSORES BIDIMENSIONAIS

SUPRESSORES TRIDIMENSIONAIS
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SISTEMAS PIVOTANTES
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FAIRINGS

PLACAS INCLINADAS

PLACAS PARALELAS

B

PLACAS OBLIQUAS

_¢ CILINDRINHOS DE CONTROLE

ROTATIVOS

—@ STRAKES HELICOIDAIS

STRAKES CONVENCIONAIS

STRAKES NAO CONVENCIONAIS

_@ MALHAS PERMEAVEIS

“VENTILATED TROUSERS”

OUTRAS MALHAS

—d} CILINDRO ONDULADO E ELIPTICO




3D
STRAKES
HELICOIDAIS




3D | STRAKES HELICOIDAIS

(a) Bare cylinder.

(b) CS continuous helical strake.




3D | STRAKES HELICOIDAIS
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3D | STRAKES HELICOIDAIS

(b) S45 serrated 45-strake. (b) 145 inverted 45-strake.




3D | STRAKES HELICOIDAIS







3D | MALHAS PERMEAVEIS




3D | MALHAS PERMEAVEIS

(a) VT mesh (b) Thick-sparse mesh (¢) Thin-sparse mesh (d) Thin-dense mesh
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3D | MALHAS PERMEAVEIS




3D | MALHAS PERMEAVEIS
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3D

CILINDRO
ONDULADO E
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3D | CILINDRO ONDULADO E ELIPTICO
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RENEWABLE OCEAN ENERGY

These devices turn the energy from moving water and wind into electricity.
Underwater power cables carry the electricity to shore, where our homes,
schools, and businesses can use it.




Equipamentos
experimentais



Canal de
Agua
Recirculante
do NDF
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Bases elasticas
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