Universitat
Rostock

EMship+),

Traditio et Innovatio Advanced Design :
"~

Continental Method

. Thales Augusto Damasceno Machado

e

26.02.2018 © 2009 UNIVERSITAT ROSTOCK | FAKULTAT FUR MASCHINENBAU UND SCHIFFSTECHNIK



Universitat (( )
Rostock *

EMship+),

Traditio et Innovatio Advanced Design
s

Goal

* To develop an alternative set up to estimate self-propulsion parameters
(torque, thrust and propeller frequency) :

» Potential reduction in computational effort;
» Correct flow representation around hull and propeller.

Summary
» Ship Powering
* Experimental self-propulsion methods

 RPM Controller
« Application to study case (KVLCC2)
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Naked resistance + appendages
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Self-propulsion
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British x Continental method - Experimental

Mechanical Mechanical
Acceleration and dynamometer Acceleration and dynamometer

retardation clutch O retardation clutch C
Carriage ﬂml [ & Carriage
1 / 7
Propeller Electr. ll / Propeller Electr. _éf//‘
dynamometer ~ motor Trim dynamometer ~ motor Trim

S meter meter

Model n,_o Model n}_o

AP FP AP FP

T

Test set-up for British method [1] Test set-up for Continental method [1]

[1] - Bertram V. Practical Ship Hydrodynamics. Elsevier, 2012.
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RPM Controller - Functionality

) Fhull
Frudder
F
hub

YF < 0: Thrust should increase T

Nprop
XEF = 0: Thrust should decrease l

Nprop
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RPM Controller - Strategy

o 2 step-simulation
> Part: Steady with controller activated
» Part Il : Unsteady with controller deactivated

GetSpeed.py 4\

Part I: Steady
(2000 Iterations)

Continental.pl

Part II: Unsteady
(510 time-steps)
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Self-propulsion — CFD Setup

Ship Domain
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Controller — Parameters

Update Frequency

First Update CONTROLLER s nPROP
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Update Frequency

First UpdaAtﬁ CONTROLLER [ms) ,PROP,pdated

NPROPinit
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Sensitivity Analysis — Stopping Criteria
ON<AF <0.1N StdDevsp < 0.1
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KVLCC2 —Initial Controller’'s Parameters (Steady)

1800
1500 (< First Update
200 h Update

- Frequency

£ o0 NPROPInit

L < An

600
300
0
1 6 11 16 21 26 31 36 41 46
RUN ID

26.02.2018 © 2009 UNIVERSITAT ROSTOCK | FAKULTAT FUR MASCHINENBAU UND SCHIFFSTECHNIK



Universitat [
Rostock *

EMship+)),

Traditio et Innovatio Advanced Design L

Results — Continental Setup — KVLCC2
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Torque [N.m]

Results — Convergence (Continental) — KVLCC2
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Results — Convergence (British) — KVLCC2
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Results — Accuracy comparison (CFD x Model Basin)
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Conclusion

* Reduction of computational effort;

« StdDev criteria could be reworked to be linked to the Update Frequency;

* The propeller frequency updated (NnPROP ypdated) Should be included on the
stopping criteria;

Thank you for your attention!
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