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Interaction effects on semi-submersibles
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Interaction effects on semi-submersibles




Voith Turbo

Main Particulars

» Length Loa =208 m

» PBreadthB=32.2m

= Draft T=10.5m

» Displacement V =48209 t

ship design courtesy of Ulstein Sea of Solutions
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Voith Radial Propeller 42-55

Dp=4200mm
Ps=5500kW
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Voith Radial Propeller (VRP) Rectangular Radial Propeller (RRP)
duct-/ propeller inclination 8° duct inclination 5°
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ROO Simplified Hull Section

thrust reduction: 1.2%
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ROO Simplified Hull Section

thrust reduction: 4.2%
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Propeller configurations

Wake directions
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Propeller configurations

Wake directions
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RO2 Velocity distribution
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RO2 Velocity vectors
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RO2 Pressure distribution on the hull

Pressure
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RO2 Resulting forces

R0O2 VRP R0O2 RRP
}'T A ‘, A
l-“\; l\ l l\
Propulsor(s) -0.999 0.051 Propulsor(s) -1.000 0.006
Hull 0.038 0.022 Hull 0.082 -0.072
Sum -0.961 0.073 Sum -0.918 -0.066
wake direction
, effective thrust
2 VRP 96.1%
Y
— RRP 91.8%
X
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RO5 Velocity distribution
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RO5 Velocity vectors
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RO5 Propeller wake
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RO5 Pressure distribution on the hull
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RO5 Resulting forces

RO5 VRP R0O5 RRP
}'T A ‘, A
=i > <t >
X =\ X
l-“\; l\ l l\
Propulsor(s) -0.999 0.035 Propulsor(s) -1.000 -0.009
Hull 0.072 0.008 Hull 0.109 -0.193
Sum -0.928 0.043 Sum -0.891 -0.203
wake direction
, effective thrust
DS VRP 92.8%
Y
. RRP 89.1%
X
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RO6 Pressure distribution on the hull
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RO6 Pressure distribution on the hull

RRP Pressure [Pa]
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RO6 Velocity distribution




Voith Turbo

RO6 Velocity vectors
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RO6 Pressure distribution

Pressu
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RO6 Resulting forces

R0O6 VRP R0O6 RRP
}r A }r A
” m——
X X
Fx F'y Fx E'y
Propulsor(s) 0.996 -0.091 Propulsor(s) 0.999 -0.038
Hull -0.100 -0.018 Hull -0.161 -0.008
Sum (0.896 -0.109 Sum 0.838 -0.046

wake direction

effective thrust

VRP 89.6% 22% less thrust than 3 x RO3
RRP 83.8%
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RO8 Velocity distribution

Velocity [m/s]
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RO8 Velocity vectors
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RO8 Pressure distribution on the hull
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RO8 Pressure distribution on the hull
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RO8 Resulting forces

RO VRP RO8 RRP
w‘ y
— —
{ X X
l-“\; l\ l l\
Propulsor(s) -0.037 -0.999 Propulsor(s) 0.020 -1.000
Hull -0.026  0.231 Hull -0.097 0.393
Sum -0.063 -0.768 Sum -0.077 -0.607
wake direction
, effective thrust
2 VRP 76.8%
4
. RRP 60.7%
X
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RO9 Velocity distribution
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RO9 Velocity vectors
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RO9 Resulting forces
R0O9 VRP R0O9 RRP

Fx Fy F'x E'y
Propulsor(s) -0.034 -0.999 Propulsor(s) 0.044 -0.999
Hull -0.030 0.042 Hull -0.018 0.111
Sum -0.065 -0.958 Sum 0.026 -0.888

wake direction

, effective thrust
T 2 VRP 95.8%

: RRP 88.8%
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R12 Velocity distribution

Velocity [m/s]
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R12 Velocity vectors
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R12 Pressure distribution
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R12 Resulting forces

R12 VRP

Fx
Propulsor(s) -0.056
Hull -0.019
Sum -0.076

Fy
-0.998
0.051
-0.948

T wake direction
3
t.
l—i |
X

effective thrust
VRP 94.8%

R12 RRP

Fx
Propulsor(s) -0.004
Hull -0.015
Sum -0.019

Fy
-1.000
0.040
-0.960

9% less thrust than 2 x R09

t.

RRP 96.0% 18% less thrust than 2 x R09 1
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Available thrust for different thruster configurations
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R16 Wave pattern
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R16 Wave pattern
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R16 Stream lines at the transom
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R16 Velocity vectors
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Thanks for your attention!
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