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AVO

SLENDERFLOW

INPUTS

* Hull shape (offsets B(x) and S(x))
* Ship speed
 Channel type

* (Channel dimensions

OUTPUTS

* Squat and draft at bow, midships and stern
* Hydrodynamic pressures
* Drawdown on canal banks
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Slide 7

AV0 Logo van Perth Hydro werd toegevoegd, omdat ik hier echt over de code SlenderFlow
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SLENDERFLOW ———— Perth

—  Boundary value problem R Hydro
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SLENDERFLOW

— Pressure field calculation

fo
p(x,y) = —pUa

—  (alculation of heave force Z and trimming moment M

Z= j »(x, 0)B(x)dx

M= j p(x, 0)(x — xpce)B(x)dx

— Sinkage and trim (hydrostatic balance)
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I NTE RACTI 0 N WITH S I.E N D E RFLOW * Gourlay, T. (2009). Sinkage'and j[rim of two ships passing each other on

parallel courses. dcean £ngineering, 36(14),1119-1127
— Based on Gourlay (2009)*

— Linear superposition of the (steady) pressure fields due to each ship in open water

— Ship-bound reference systems move in time

Z = ] Pown (x, 0)B(x)dx Z = J Prar (x, 0)B(x)dx 7= f (Pown (%, 0) + Pear(x,0))B(x)dx
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**Vantorre, M., Verzhbitskaya, E., & Laforce, E. (2002). Model test based
formulations of ship-ship interaction forces. Ship Technology

TOWING TANK DATA FOR VALIDATION
Systematic towing tank tests at Flanders Hydraulics (2000)** Research, 433), 104141
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SHIP MODELS AND OFFSETS
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ELO Eerder comparison model tests vs slenderflow?
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Limitations of SlenderFlow:
* No propeller

EXPERIMENT VS NUMERICAL SETUP

! u u . . .
" * Linear hull boundary condition
* Linear free surface condition
o » Xo
pie OWN[ | _|] ( ty ) - . . .
&l T T Yoo i e " | No viscosity
(| Lo = = %BT >
5 N[
3 I i . .
— Other approximations:
1 .
o - t5(ortr) - * Far-field?
Vo V1
» (Off-centre sailing ...
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TREND LINES
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PEAK VALUES (OVERTAKING - UKC)
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PEAK VALUES (OVERTAKING - UKC)
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PEAK VALUES (ENCOUNTERING - RELATIVE VELOCITY)
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PEAK VALUES (ENCOUNTERING - RELATIVE VELOCITY)
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CONCLUSION

— Trend line shape
— Peak values

— Qualitative trend okay, in some cases
— Underestimated

— Limitations of SlenderfLow

— Superposition approach?
— Unsteady behaviour (Bernoulli)
— Interaction potential
— Ship sailing off-centreline
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