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Hiermit wird bescheinigt, dass die einheitliche Wirkung fur das nachstehende europaische
Patent im Register fiir den einheitlichen Patentschutz eingetragen wurde.

It is hereby certified that unitary effect has been registered in the Register for unitary patent
protection for the European patent indicated below

Il est certifié que I'effet unitaire a été inscrit au Registre de |a protection unitaire conférée par
un brevet pour le brevet européen ci-dessous.

EP3847091 28.09.2023

AT BE BG DEDKEE FIFRITLT LU LV MT
NL PT SE S|

Patentinhaber | Proprietor(s) of the patent | Titulaire{s) du brevet
LR-Shipdesign AG
Neuhofsiasse 5a
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Antonio Campinos

Minchen, den | Munich, | M

(English translation)

CERTIFICATE OF PATENT
Patent Number 10-2510333
Application No, 10-2021-7009023
Filing Date March 25, 2021

Registration Date March 10, 2023

Title of the Invention
SHIP HULL HAVING A RAISED PORTION IN THE REGION OF AN
UNDERSIDE OF THE SHIP HULL

Owner of the Patent right
LR-SHIPDESIGN AG
Neuhofstrasse Sa, 6340 Baar, Switzerland

Tnventor(s) of the Patent
LINDINGER, Roland
Menenfeld 5, 3642 Muhlau, Kanton Aargau, Switzerland

This is te certifly that, in accordance with the Patent Act, a patent for the invention
has been registered at the Korean Intellectual Property Office.
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STATEMENT OF FAGT

APPROVAL IN PRINCIPLE

Subject:  LR-Shipdesign AG - ARl Body Optimization for a 76,000 DWT Bulk Carrier

Extract DNV statement reg. 2,900 TEU container vessel (above):

Conclusions

The following conclusions made by MARIN summarise the findings of the present project:

The resistance of the LRSD AFT OPT® hull form is about 2.5% lower at low speeds and about 5.5% lower at
the 19-20 knots speed range than the optimised conventional hull form.

The required power of the LRSD AFT OPT® hull form fitted with MARIN-LRSD design propeller is about 2.5%
lower at low speeds and about 6.5% lower at the 19-20 knots speed range than the optimised conventional hull
form.

With LRSD AFT OPT® hull form and MARIN-LRSD design propeller, at a draught of TF/TA =9.00/9.00 m at a
shaft power of 11,700 kW a ship speed of 19.34 knots and a propeller rotation rate of 104.5 rpm are expected
in trial conditions.

The light running margin requirement of 8% was met with the AFT OPT® hull form fitted with MARIN-LRSD
design propeller.

In the measured model-wake the cavitation is on the edge of erosive bubble cavitation, while in the full-scale
computed wake field the margins for cavitation erosion are according to common practise such that no erosion
problems are expected.

The predicted levels of full-scale hull excitation are within the commonly accepted ranges.

Qualification of the hull

Compared with MARIN'’s statistical records of propulsion test results, selecting vessels of similar type and size, the
results of the present vessel at the tested conditions can be qualified as very good on a scale of poor, fair,
satisfactory, good, and very good.

The direct comparison of the original vessel vs. AFT OPT vessel without Light Running Margins:
propulsion at 19 kts: LRSD requires minus 7.3% PD which leads to abt. 10% less fuel demand.




