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Patent granted

LY
-

THE KINGDOM OF NORWAY

Patent no.: 338137

This is to certify that the Norwegian Industrial Property Office,
in accordance with the Norwegian Patents Act No. 9 of 15
December 1967, has aranted a patent for the enclosed
invention.

patent trademark design

Norweglan Industrial
lagopvartg OFfice a

REGISTRATION

CERTIFICATE OF REGISTRATION
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NB market «dries up»
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We have changed focus to tween deck development
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Typical application of tween deck
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Design loads

1 Permanent loads (selfweight)
B ~33tons

[0 Functional loads
B 3.0 t/m?2 = 744 tons/panel (Cargo intake)
B Vibration (Excitation from engine, propeller, waves)
B Lifting of panel (Dynamic factor 1.3)

1 Environmental loads (Ship acceleration, sea
pressure, from Class Rules):
B Longitudinal Ax =0.17 g
B Transverse Ay =0.30g
m Vertical Az = 0.44 g
B Green seas when panels are stored on deck
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The Prototype project

JiP Project between

B Oshima Shipbuilding Co. Ltd
B I-Know Machinery

® DNV-GL

B CompOcean
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The objectives of the Prototype Project

[0 The prototype shall confirm the main aspects of
construction of the final panels

[0 The testing shall confirm the material properties and the
theoretical strength calculations

[0 Impact strength and repair methods shall be
demonstrated

[0 The photo/video documentation and brochure material of
the physical model of the tween deck shall create
interest and confidence to potential customers

November 2016 HEAC 13

NNNNNNNNNNNNNNNNN
NNNNNNNNNNN



1 Z 3 b | = | & 1 | 8 _‘

| [ Revha] Revisian nate [bate  [Signuturd thecked

A

E

¢

[

=, e © L Eehglly aad 100D M
o e
TR, "“@Q’:@/ Breadth ocat 2.320 m :
,ﬁ ! 1
= S Height oa 3@ ™
Ty — |
"o =
(‘Q‘_}c |Femret | auantlity | TIFle/Name, deslgnaflen, materfal, dimenslen otc Artlele Mo /Reterande
r—{—:?_/__ E:;E‘;eg.lﬁ'a““n Chetked by bpproyed by - date Filz name E:sz Feale F
_
HEAC Prototype GA
+ NG Frofotype JI | i | bt
i ? L T [ [T [ ¥

[ ] [ ] £ | T | 8 J



} 3 b | 5 | é T |

| [ Rebe] ketision note [Date [sinaturd checked

IFemre? | auantlty | TIFle/Name, deslqnation, materlal, dmensln et Arflcle He /Reterende
Lerigned by Checked by bpproved by - date Fil= name [ate Feale
Eagmar E. Hanzen TALEDE

HEAC Prototype in test jig

4 HANSEN ENGHENING ProfofypeJPrajecf bl
T T 1 [ ] I3 | T | g




Scope of testing

Composite material properties

Static strength (Composite and
steel components)

Impact strength
Vibration
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Thanks for your attention

This development work has been carried out for

Oshima Shipbuilding Co. Ltd.

Marine Engineering and Innovation Department
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