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Ice challenge for green ships
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Challenges in developing green
ice capable ships
The environmental concern of global warming
is beginning to reflect on sea transportations.
Although transport of goods by sea freight is
far more efficient than by any other means, the
global trend is to reduce emissions on all
transports. New rules such as the Energy
Efficiency Design Index, the Polar Code
and the EU Sulphur emissions directive
will regulate shipbuilding in the future.
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Arctic Passion News

IMO's Polar Code advances
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Content of the Code

The Code adresses:

�

�

�

Certification

Design

Equipment and systems
�

�

�

Operation

Environmental protection

To some extent manning and

training

In order to improve safety in
the Polar areas, IMO decided
in 2010 to start a
Correspondence Group to
develop a compulsory
regulation named the Polar
Code. Arto Uuskallio from Aker
Arctic is following the process
to prepare for the shipbuilding
requirements it will bring in the
future.
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Finnish goals
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Aker Arctic's offshore and
coastal engineering team has
sharpened its organisation and
offers broader service
packages as a response to
customers' needs. The wide
range of earlier projects gives
customers a reliable base
when proceeding with
emerging new arctic plans.

$"�� $��	
� 
�� ��	
���� 
	� �  �
��� ���
����	�� ���
����
�� �2���	� 
� � 	��� 
�
����� 	� �  �� �&�	����� ��		�� ����
�� 
�
���	
� �  �
��� ���G��	�/ (���
��
���"���� 
��� ���� �� 
��� �� 	
�	
�&�	����� ��� �  ���� � ������� ��	
��	�/
$��� ���������	
�� �  �
��� ���
����
��
�2���	
�� 
�� ���� ������ �&	 ���
�������	
�� ��	)��"� )
	
 ��	
 �
��
�

���  ���
�� �2���	� 
��� ����
��	���
�
��/
���G��	 ������� (��
 (���
��� 
�
�������
���  �� �����
��	
�� 	
� 	���/
;:� 
��� �����
��� �&������� 	�
������� ��		�� 	� �&� �&�	������ $��	
�
�  �
��� �����/ $�� �  �
���7���G��	� ���
������2 ��� ���� 	� �� 	�
�����
������
�� 	� �&�	���� ��%&
�����	�/ :�

��� 	
� �
���� 
� �����  ��� )

�
 )�
������	 	
� �&
	���� ����
��	
��  �� ���

���G��	 ������
�� 	� �������/<

��� � 	
� "�� �
�������� 
� ���	
�
�  �
��� ��� ����	�� ���
����
�� 
�
���
��
�� 	
� �	�&�	&��� B�/�/ ��
���

��0
��?�0 (6���0 )
���
���0 
����&� �
���
�	�/C �� 	
�	 	
�� ��	�
 	
� 
���
 
��
����
	
��� ��� ���	 	
� ��
��	
��%&
�����	�/ $"�� $��	
��� ����
�2���	
�� 
� �� 
�
�� ��� �
�
�
E
�� 	
�

�� ����� �� )��� �� �����
�	�� 
&��
�	�&�	&��� ���
�� B�����	�� ��� 
��
�	����	
��
��C ������
����/ �� 
�
	
�� � 
����
��� ����&��
�� ���	��� ��� 	
�
�
�����
	� �� �

�7�
��� ���&	
��� �� )���
�� )
�	��
E�	
�� ������� 	� $$����
����
���0 �&	 ��� ��������� 
��
�� 	
� 
&��
��� ��
���
�� ���
���� �� �	
�� �2���	�/
;(	�	
�� "���
�� �����
	�0 
�� �����0 
��
���������	 ��� �����	
�� )
���) ���
�� 
��� 
� 
���/ .
��� ���0 
��
���������	 
� � 	�� ����
����� �� �
���	 � 	
� ������� $��	
� �  �
���
������	/ ��������� �  ��	� 
� 
��
���������	 ���&�	 
� �� 
��������
�����	
�� )
���) ��� �������/ ?�&����
�&� �&�	����� ��� 
�	����	�� 
� "��)
��
���&	 �
  ����	 ����
�
�
	
�� ��� )
�	
)�&�� �� 	
� ��	
��� 
�� ���������	
�  ��	0< ��/ (���
��� �2���
��/

Structural design is a key issue
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Offshore references

Sakhalin platforms

Pechora
Sea.
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Ready for offshore challenges
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Shtokman

Sabetta harbour

Drillships
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Our know-how in ice loading,
ice behaviour and ice
management gives our
customers a reliable basis to
proceed with their arctic
projects.”
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Read more about the different polar
icebreaker designs developed by
AARC on the following pages.

Developing Polar icebreakers

Icebreaking capability of Polar Icebreakers at 3 knots speed
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Aker Arctic has taken a global role in the development of
advanced Arctic technologies and solutions. Significant
milestones for the Finnish icebreaker design and construction
expertise have been the recent awards of designing the
Canadian John G. Diefenbaker Polar icebreaker for the
Canadian Coast Guard, the Polar Research vessel for the Polar
Research Institute of China, the new design for FSUE
Rosmorport and the European Research Icebreaker

LK-25
Aurora Slim.

Taymyr- thefirstmodernpolar icebreaker
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For the past year Aker Arctic
has been designing the new
polar icebreaker for the
Canadian Coast Guard as part
of a team led by STX Canada
Marine, which was awarded
the design contract in October
2011. The multi-mission ship
will be used to protect
Canada's Arctic sovereignty in
the North among other tasks.
The second phase of the
design is now being completed
and the final design stage is
expected to be ready in
November this year.
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Icebreaking as

the primary mission

Aker Arctic Technology Inc.
has a long history of
cooperation with North
America. A few years ago
AARC worked with STX
Canada Marine in designing
the Arctic offshore patrol ship
AOPS, which will soon be built
in Canada. AARC have also
been involved in the design of
the Great Lakes icebreaker
and icebreaker , both for
the US Coast Guard.

Healy

;:� 
��� � �	���� 	���" ������ 
� 	
�
����������	 � 
������"���  �� � �����
� �
��
��� ��� �����0 )

�
 ��"�� &� �
���
���� ���	���  �� ��� �&�	���� )��	
��
	
� ���	 ��	
���  �� 
�� �����
�
	
�� ���
)
�	�� �����	
���0< ��/ =
�����
���
��
E��/

F
H���	
 ������� #'4/� �
1����	
 �!/- �
���	
 #�/� �
���
�� ���&�
	 #-/� �
�
���������	 ��	/ ��0,-- ��	�
� 	���
���������	 �- ���� ���) L
'- ������� ���������
�����
 
��	
��H������ ���
�	�� L#--$#
�������"��L0 ��� ����� ���0 �1(0
��B$�C0 ?�(0 ��(0 ���0 �(��0 ���0
:
�	��
��	
�� =B7��C0 $B7'-C

��2
�&� ����
�� �����F #! "��	�
�������"
�� ��� �������F � "��	� 
�
�/� � ����� 
�� )
	
 �- �� ���)

Ship Performance

Principal Particulars

DesigningtheCanadianpolar icebreaker
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Aker Arctic was last fall
selected for the conceptual
and basic design of China's
new Polar Research Vessel.
The conceptual design stage
is now finished and the next
step, the basic design process
starts later this year.
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The European Research
Icebreaker Consortium is an
EU-funded project with the
purpose to set up the
framework and design for a
new multi-disciplinary polar
research icebreaker with core
drilling capability. On the
requirements set by the
project and concept,

, a cost-effective and
technical solution was
developed, designed and
tested by AARC.

AURORA
SLIM

.
� 6&������ �������
 �������"��
������	
&� B6����8 7$1C ���G��	 )��
��� 	
� �� ���G��	� 
���	
 
�� 
� 	
� �--�
������� � 	
� 6&������ ���&� ��
�������
 �� ���	�&�	&�� B6(���C �� �
��) �������
 �� ���	�&�	&�� � ���7
6&������ 
�	����	/ �	 )�� 	
� ������	
���G��	 
� 	
� ���
������	�� ��
�����/
�&���� �� 	
� 6&������ ����
��
��  ��
� ���
�� �  �&� �����0 	
� 6����8
���G��	 ������	�� 	
� ��
��	
 
�0 �	��	��
�0
�����0  
����
�� ��� �����
��	
����
 ����)��"� ��%&
���  �� ������
�� 	
�
���
�
��7��"
�� ������� � ��	
����
���������	� 	� ����
	  
����
��
����&����  �� 	
� ����	�&�	
�� ���
�&��
�� � � 6&������ ����� �������

�������"��/

.
� 6����8 $1 
�
	
�	
�� �	��	�� 
� �--'
)
	
 � 	��
�
���  ���
�
�
	� �	&��  ����)��
�� ������	&�� ���
�� � 	
� �

�/ .
�
���
�� � 	
�

�	����	�� 	
� ������	 � 	
��� �
  ����	
�������0 � �������
 ������0 � ��
��
��
������ ��� �� 
������"�� 
�	� ���
������0 ��"
�� 
�� � ��) �	�	�7� 7	
�7��	
����� �������
 ��
��
�� ������ ������� � 
�����	
�� ����7��&�� 
� ��� �����
���
���/
.
� ���
��0 
�)����0 �������� 	� ��
���� ���	�� B��	
��	�� ���	 !-- � OC0
)

�
 ��� 6&������ ����
��
�� 	� ����
	
� ���G��	  ��� 	
� 6(��� �
�	 � 
��
��
	
E�� ���76&������ ���G��	�/
=�)����0 �� � ��	 � ���� ���&�	� 
��
���� ��

���� 
� �	
�� ���	� � 	
�
���G��	 B��
���� �
��
���0 ��7�����	
��
������0 ����� �	�&�	&��� �	�C 	
�
6����87$1 (	�"�
����� ��&��
� 
� �-##
��"�� $"�� $��	
� 	� �	&�� 	
�
����
�
�
	
��  �� � ���� ���	7�  
�
��	
����
��  �� 	
� 	��"/
=��
�� ����
��� � ���
	
�� ��������
 ��� $11  �� 	
� ����
�
�
	� 	� &�� ��#

�� ����� ���� �� ����&��
�� ���
��� 
�
	
� ������	0 $$�� ����	�� � P��
�P
����
��  �� 	
� ������ ��� ����� &� 
� �
���	 ��	
��	� &���� �-- � O0 )
	
�&	
�������
�
�� ��� � 	
� ��
��	
 
� �����/

First design too costly

��#+#� <+#&�03-

ThenewgenerationEuropeanPolarResearchIcebreaker

Main dimensions (preliminary)

H���	
 ������� #��/� �
H���	
 )�	���
�� #��/' �
1��� ������� �,/' �
1��� �)� �,/' �
���&�
	 �)� ## �
���&�
	 ��2 #� �
���	
 	� ��
� ���" #�/#� �
(
� 	 ��)�� '�/--- ":
����)�
�
	 �)� 4#-- 	
�
���������	 �)� '�#-- 	
�
���������	 ��2 ','-- 	
��� ����� ����� ����� #
�����
 
��	
�� �H0 H�

.
� �� $"�� $��	
� 
�
�����	�� �� 	
� $"�� $��	
� �$(Q
��
��
���0 
� ����� �� 	�
��� #� �: ����
��� 
�� � �
���������	 � ���� '�/---
	��� 
��	��� � 	
� ��� ��/--- 	���/
(
�
����� 	
� 
��	����� ��)�� 
�� ����
���&���  ��� #-# �: 	� �!0� �:/
$ ���&�	
�� � ����� 	� '�A 
� �����	
��
���	� )�� ��	
��	��/ .
� ��) ����
��
���� 
��������	�� 	
� ����
�
�
	� 	� �&�
	
� 
������"��  �� ��� )��" )
	
 H8�
 &��0 �	���� 
� ���	�
���� �� 	
� ���"/

.
� 6&������ �������
 
������"��
���G��	  &� 
�� ���� ���	
�� 
����	��	 ����@
	
� ������ ������ 
� �� �  
�
��	 )�� �� �
���	 ���  �� ��) 	��
�
��� 
�����	
��0
��� 	
&� ���	� 	
� ����� � �	
�� 6?
��, ������� 	����	�/ .
�

0 )
	
 	
� ��) ��� ��
��� ��� &��

� H8� �� �����  &��0 
� �� �2����� � 
�&�
 �  ��	�0 ��
��
�� �� �����	&�
	� 	�
	
� 6&������ ���
	
�� 
��&�	�� 	�

�	���&�� ��) �	�	�7� 7	
�7��	 ���&	
���0
	
&� �	����	
��
�� 	
� 6&������

��&�	�
��� �����	
	
������ ��� ����
��
���� 
� 	��
�����
��� ����������	�/


� � 	��
�
����� &�
%&�
���
��0 ����� �� $"�� $��	
�
.��
�������� �2���
���� ��� "��)�����
� 
�� ��
�� �������/ (
� 
� � ����
���
�&�	
7�
��
��
���� �������
0 ����7���
��
��
�� ��� 
���� 
������"
�� ������ ���
��� �����	� 
� ����� ����� 	� ��	�
�
��
��	�7����	�� ��	� �&�
�� ��� �������/
�� ���
	
�� 	� 
���� 
�� ����
	
���0 �
� 
�
���� 
�	�����  �� )����)
�� �����
�������
/ .� ��	� �� �	
�� �
����7�

�0
����7��&�� ����� �2���
	
�� ���	 ���
�2
�	�/ .
� ����	�&�	
�� ��
��&�� 
��
��	 ��	 ���� ���
���/

��#+#� -03�

��#+#�
-03�

��#+#� -03�

Platform for innovation

��� ���
�� 	?�
�� 
������� ��	���
 ���

�

������� �� ���	� ��� ��� 	����� ���
���� �� 
������� ��� 
��
����� �	�� �� ���
������ ���������� ��� 
������� 	�
�
����������� 
������
 ��� ���� ����� �����
��� ������� 
��������� ��� 
��
�����

������ �8��
���� 	�� 	�������
��
�	��� ���� ������� ��� ���� 
��� ��
�	�� ��� ���������
�

Ice breaking performance
in level ice

Ahead

Astern

0,0

10,0

1,5 2,5 3,0

Ice Thickness [m]

Speed [knots]



12

Arctic Passion News March 2013

AARC was responsible for
Russian icebreaker LK 25,
which was last year contracted
to OOO Baltic Shipyard.
Icebreaker LK 25 was
designed for the Russian
icebreaker and port operator
FSUE Rosmorport in 2008.

AARC was part of the design
team and was responsible for
developing the ship hull,
propulsion configuration and
ice model tests. Petrobalt was
the main design contractor
and coordinator.
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Crane for subsurface work

FirstAkerArcticmulti-screwDAS hybridpropulsionapplication®

(	/ ��	����&��7����� ��� 1��	
� ����	7
(

��&
��
�� B1��	
� (

�����C 
� ��� � 
	
� ������	 �

��&
��
�� ��	����
��� 
�
�&��
�/ .
� �

����� ����
��
E�� 
� 	
�
����	�&�	
�� � �
���� ��� �&�����7
��)���� 
������"���0 
��7����� �������0

���� �
 	 ������� ��� )���

��/ 1��	
�
����	7(

��&
��
�� H	� 
� � ����� ��	
	�
 ����� 
� �������� �-## 	� 	�"� ����
��) �&
��� ����� ���" ��� )��" ����
 ��� 1��	
� (

�����0 )

�
 )�� �	 	
�
	
��  ��
�� 
���������/

�� $&�&�	 �-#�0 1��	
� (

�����0 �
�&��
�
��� � ?�
	�� (

��&
��
��0 )��
���	
�� S#/#, ��� �����  ��� $	�� ��	 	�
�&
�� 	
�  
��	 ��) ������	
�� �&�����7
��)���� 
������"��0 	
� H37�-/ :
	
 �
�����
	� � �-�:0 	
� H37�- 
�
�2���	�� 	� �� 	
� ������	 ��� ���	
��)�� &� 
������"�� ������ ���� �&
�	 
�
	
� )����/ $$�� ����&�	�� 
�� �����
	��	� ����  �� 	

� ���G��	 
� 	
� �����
����������	 �
���/

+� +������ )!� (!)( 	� ������	� �����
�	���� �������� �	
 ���� �� ���

��
���� �� %���� ����
��� '�����
��������� ��� ��� ��� �����	���� (B
�; ���
����������� ������	���� ����� 	

%��"��� (( :!!�

First Multi-Screw DAS® Aker
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solution
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Efficient oil spill recovery

The oblique icebreaker is very
efficient in oil spill collection
because as she moves
sideways, the entire length of
the ship can be used as a
sweeping arm, “oil boom” for
oil recovery, which makes it
much more efficient than the
traditional way with oil booms
on the side of a ship
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ObliqueicebreakerforArcticuse

The oblique icebreaker
concept is an excellent
example of the innovative
thinking at Aker Arctic on
how to find completely
new solutions to a
problem.
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Many Arctic operations are
associated with ice
management activity. Pre-
planning by using simulation
and risk evaluation provide
the way to right and safe
decisions already in early
phases of the decision-
making.
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Optimal ice management

.
� ��		���� ��� �
�
��� 
�  �&�
��	����
��@ 	���
	
���� �
��&���

������"
��0 E
�E�� 
������"
��0 ��������
 ����	
��  �� �
  
�&�	 ����
	
��� ���
��&��� �
��&��� 
������"
�� ��		���/ ��
����� 	�  
�� 	
� ���	 �����	
�� ������	
 �� ���
 
�� ���������	 �
	&�	
�� )�

���  &�	
�� ��������� ��	
���	
���
������ )

�
 ��� �� &��� 	� ����&��	�
����� ����
��	
���� �����
	� ��� 	
�
��	
��� �����	
�� ��		���/ :
	
 	
� 
���
� 	
� ���&�	�0 )� ��� 	
�� ������� 	
�
���&�	 � �

��0 	
� 
������"�� 	���0
��� ������� ��� ��)�� ������ ���
�
���� 	
� ��	
��� 
������"
�� ��		���
������
�� �� 	
� 
�� ����
	
���/

:� ���� ��7�����	� )
	
 $3$� ���/ � 
������0 )

�
 
� )��"
�� )
	
 	
�
�����	
��� 	���� ��� ���� 
�� � ���	
�2���
���� � ���� ��	�  ��� 	
� �����
�����	
��� 
� 	
� 1��& ��	 (�� ���
(�"
��
� )�	���/ .
�� 
��� ����
���	
�
��	�� 
� ���
 
��	
�� � �&� 	��	
�����/
;.
� �  
�
���� � 	
� 
�� ���������	
��� �� ����&��	�� �� )��� �� 	
�
�����	
���� ���	 �� &�
�� �&� ����&��	
��
������ 0 ���� ��"� (&�G����0
�������
���  �� �W� ��� �������
�� 	
�

�� �
�&��	��/ ;����&��	
��� 
��
��	�  ��

��	���� 	
�	 &�
�� � 	���
	
���� �
��&���

������"
�� ��		��� 
� ������
�� 
��
�
��&��	����� ��%&
��� ����

������"��� 	
�� 
 &�
�� �	
�� ��		����/<

.
� ��2	 �	�� )
�� � �&�	���� )��	� 	�

����	
��	� ���� ����
���� 	
� ���&	
��
 �� 

� 
�� ���������	 �����	
�� ����

� 	� &�� �&� ���� 	
�� 
�� �
�&��	��
���	��/ .

� ���	�� 
�� G&�	 �����	��
���� ��������� 	� �&�
 � ����� 	
�	 
	
��� �� &���  �� �������� 
��
���������	 �	&�
��/ :
	
 	
� ���� 	
��
�
�&��	�� ���	�� 	
� �
���� �
�	&�� 
�

�� ���������	 ��� �� �	&�
��0

���&�
�� 	
� ����	
��� 
��&��0 
&���
�  ��	 ��� ����&�
��	
�� �����	�/ .
�
�
�&��	�� �
��&��	����� ���� 	� ��
��	���
��� ���� �� ���� 
���&�
�� 	
�

������"�� ������ ��� ���
������	��
����
	
��� �/�/ )
��0 �&����	 )�	��
���	
 ��� 
��/
;� 	
��� 
� � ���� ����
 
� ���� �� 	
�
������ ������0 )� ���������
���
 
��	
�� )
	
 ����� 	��	� 
� �&�
	��	
�� ���
�/ ��� ����� 	��	
�� 
� �
���
���� 	��� ��� )
	
 	
� ����
��	
�� � 
	
� 	��	 ���&�	� ��� �
�&��	�� ������
��
���
�&� ��	
��� ��� �� �	&�
��0< ��/
(&�G���� ���
���/

AARC's new advanced
calculation and simulation tool is
now available for planning ice
management operations.

First ice simulator is now
underway for Aboa Mare training
center in Turku, Finland.

New modelling tools
for ice management
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Verified models
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“All in all, the ice simulator is a
magnificent tool and offers
elements for various use;
planning of ice management
operations, ship design and
training.”

March 2013

Optimal operation patterns depend on
the ice conditions. Our mathematical
models can be used to calculate the
optimal pattern for each situation.
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The Finnish Transport Agency
is responsible for transport
connections and development
of the transport system in
Finland. This includes the
road, railway and water
networks. New Director-
General Antti Vehviläinen tells
about future trends in
transports and icebreaking.

��/ $�		
 *�
�
�+
��� 
� �
��� #�	 5��&���
	

� ����0 	
� ��) �
���	��7������� � 	
�
�
��
�
 .�������	 $�����/ ����
�&��� 
�
)��"�� �� ����� 
� 	
� ��
��	� ���	��0
 
��	 #- �����  �� 	
� �
��
�
 �

��
��

��&�	�� 
� ���
�&� ���
�
�	��	
��0
������
� ��� ���
�	
�� 	��"� 
� �
�����0
������� ��� (�&	
7$���
�� ��� 	
��
�� �����  �� 	
� �
��
�
  ����	 
��&�	��
�� *
�� ����
���	0 ���
�	
�� �	 6���
�&	E�
	0 )

�
 ��	�� ������ (	��� 6���/

;�&�
�� �� ������ � 
��� ����
��� �
������ �
�) � 	
� ��	
�� ���
�	
�� �
�
�0
)

�
 
� � ���&���� "��)����� 
� ��
�&����	 ���
	
��0< ��/ *�
�
�+
��� 	����/
;$� �������
��� � ���
�	
�� �	 6���
�&	E�
	 ��� (	��� 6���0 � �����	 	� "��)
��� �
��
�
 	�������	 ������	
��� �� )�
	�������	�� �&� ����� �� ����0 ��
� ���
)�	��)���/ � ���� �����	 	� "��) ���
����� � 	�������	 ��� )
�	 ��� 	
�
�����	���� ��� �
�������� 
� ���
 � 
	
��0 �� )��� �� 	
� 6&������ ���

�	����	
���� 	�������	 ��	)��"/
6����
���� ���&���� 
� 	
� ���	��	
��	)��" � )�� ���� 	� �&
�� &� �&�
��
	
��� �����0 )

�
 � ���
��� )
�� ��
&�� &� 
� �� )��" �	 	
� �
��
�

.�������	 $�����/<
;$��	
�� 
����	��	 �����	 � ��
�� 	� 	
�
.�������	 $����� 
� 	
� ���� 	� ���
	

���  ��� � �&�	���� �������	
��/
6����	

�� )� �� 
� ����&�� �&�
�&�	����� ���� 
	 ��� �&� ���� 
� 	�
��
�	�
� � 	�������	 ��	)��"  �� �&�
�&�	�����/<

.
� .�������	 $����� 
� �������
���  ��
��
�	�
�
�� ��� �������
�� 	
� 	�������	
��	)��"�/ ������
�� 	
� 
����	��	
)�	��)��� ��� ���	 ����
���0 ��/
*�
�
�+
��� ���� 	
� ���� 	� ���
�)
�2
�	
�� ����
���/

;:
	
 ��) ���&��	
��� 
� �

��
��0 �/�/
	
� �&��
&� �
���	
��0 ���
������	��
�  
�
���� ���
�� 
���2 B66��C0 8�2
���	�
�	
��� G&�	 	� ���	
�� �  �)0

Future trends

Futuretrendsin
Finnish
transportsand
icebreaking
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Oil spill accidents are always
environmental disasters, but
they may turn to catastrophes
if oil spill recovery is not
successfully prepared for. One
of the main environmental
concerns in the maritime
industry today is oil spill
recovery in fragile areas and
inventions are badly needed.

�
� ��
�� �������� 
� � ���
�&�
���
������	�� 
��&� ��� �
� ��
�� ��������

� 
�� 
� � �
�������0 )

�
 
�� ����
�
��&����  �� ������� �
��� 	
�
����&��� #4,4 �.
���&��
�� ��&��� 	
� ������	 ��&�� �
�
��
�� B�/--- 	���C 
� 	
�  ��E�� 1��	
� (��
��  ��/ $ 	�� 	
� ���� �����	 ���
�&�
���
���	 
� �&� � ��2
�� 	
��� �����
���0 �
� ��
��
�� ����
��
��� 
��� ����
���) 	� ������� ��� �� ����
��
��� ���
����	�� 
� �/�/ $���"�  �� ��
��
�� �&�
��

�� ���
���/ ��G�� �
� ������
�� 
���
��) ����
��� 	
�	 �
� ��
�� �����	 ��&��
�� � �
�) �	����� �
�
	
�� 	
�
�
����
�
�
	
�� 	� ��
�� 
� 	
� ����
	
�� �����
��� ��) �%&
����	  �� �  
�
��	 �
� ��
��
�������� �����
����  ��  ���E
�� )�	��� 
�
������ %&
�"��/

.
� �
��
�
 ���
	
�� ��&�	�� 
��
	���	
�� )
	
 	
� �
��
�
 6��
������	��
���	
	&	� (I36 ���� )��"
�� 
��� 	�  
��
���&	
��� 	� 	
��� �
��������/ .
� 1��	
�
(�� 
� ����  ���
�� )
	
 
	� �
����) )�	���
��� ��	)��" � ����� 
������ 	
�	  ���
	
� ���

������ ��� ���� 	� �� ���	��	��

� ���� � �� �
� 	��"�� ���
���	/ ��
)
�	�� 	
� ��� 
� ���� 
�� �������/ $ 	��
	
� �
� ��
��0 � )

�

���� #� ��� ���	 )�� ������	��  ��� 	
�
�
����0 �&����� �&
�	 �
� ��
�� ��������
������� ��� �%&
����	� )��� ��%&
���
�� 	
� ���������	�/ $ 	�� ����� � 
���
)��"0 �
����� 
�� ��) ������ 
� �
)���� ����
�� ���
	
�� 
� 	

� ��		��/
(
��� 	
��� ���� 	)� ��) ����� �
�
�2���	 	���
���� 
��� ���� ������ 
�
	
� 1��	
� (�� ��� #--/--- 	�) 	��"���
��
� ������ 	
� ����
	
�� 1��	
� (�� ��
��/
�&� 	� 	
��� 
�	���� 	��"�� �������� �
��	
���� 
����	���	 ��� ����������	
������� )��  ����� �  �) ����� ��� ��
	
� �
�
�	�� � 6��
������	/ �
�����
���
��� 	� 
����	 
� 	
��� 
����0 
��7
����� �
� �����	 �������/ .
� ���� )��
��	 	� ����� �� �
� ��
�� � �-/--- 	��� 
�
����
	&��/ $��� �&��
� ��� 6�	��
�
)��� ����&����� 	� ��"� 	
�
� �)�
�������� �����/
H��	 ����0 	
�  
��	 � 	
� �
��
�


������� 1�	�
��

������� 1�	�
��

Innovations in Finland

���	��	
�� ������� )�� ����� ���
��	���� 
�	� ����
��/ �8( 0����

��������	� �	�	�7� 7	
� ��	 	��
������ 
�
�������
�� 	� ���
�� �
� ��� �
��
���
��
���/ (
� 
� ���� 	� ������	 �
�  ��� 	
�
��� �&�
�� �	���� ��� ���� 
� 
��
����
	
��� )
	
 	
� �
� � �	���7��&�	��
��&�
 �"
�����/
.
� ������ ������ 
� �� H8�  &�����

������"
�� �  �
��� ��	��� ������  �� 	
�
�
��
�
 1����� �&���/ .
� ������ 
�
��
�� �&
�	 �	 ��&�� �

����� ��� )
�� ��
����� 	

� ����/ $"�� $��	
� ��� 6����	
�
����&�	�� 	
�  ���
�
�
	� ���
 
��	
�� ���
	
� ������	 ���
�� )��" 
� ���	����

�/
.
� ������ )
�� �� �� �&	� �'K,  ��
������ �� �	� ��� ����&� �����	
��� ���

� ���� 	� ������	 �
� ��
��� ���� 
� )
�	��
����
	
���/
;.
� ���
�
�� 	� �&
�� 	
� 	

�� ������

�� ���� ���� �����	�� ��� ������
��
	� ����� 
	 �
�&�� �� �����  �� &�� 
�
����� �-#�/ :� 
��� G&�	 �����	��
�&��
		�� 	
� ��������� ���"���&��
���
�� ��	��
���  �� 	
� ������ 	� 	
�
�
��
�
 .�������	 $�����0< ���� $$����
�����
�� �
���	�� �
""� 8

�
/
;�&��
� 
�� ���� �
�)�� �������
�
�
	�
��� ���
��� 	)� ����� ��� 	� 
����	 
�
�&� ��) ���
%&� $�� 7 #-- 
������"��
������	0 )

�
 
� ��) ��
�� �&
�	 
�
�&��
� ���  
���
��� 
� �
����� ��	�� 	

�
����/ .
� ������ 
� �2���	�� 	� �� &���

� 	
� ��)�� �&
�	 ?�	7H&�� 	���
��� ��
	
� ��&	
��� �
��� � �&� � �
�����/
.
� ������	 � 	
� ���
%&� 
������"�� 
�
�2���	
���� �&� 	� 
	� ������	�
� 
&��0
)

�
 ������� 
������"
�� �
��)��� ���
�  
�
��	 �
� �����	 
� 
��� )��	
��/ :�
��� ��) �����
�� 	� 
�	���&�� �� $��	
�
������	 � 	
� ������/< B���� ���� ��
���� #�C/

$"�� $��	
��� 
��� 
� 	� �  �� ��)

����	
��� 	� 	
� ���"�	 	
�	 �����

�����
��� 
��&��/ ��� �2����� 
� 	
�
��&��� $�	
�� (

�7������	0 )

�
 
��
������� ������
����� �
���� �

����	�

� ����� ����
�&��� ����
�����

�����
���/

The impossible becomes possible

;8�) )� )��	 	� �� 	
�
����  �� �
� ��
�� �����	/ �&�
�� 	)��	�
����� �

� ���
����� 
��� 	�
�� 	�  
��
�  
�
��	 ���&	
��� 	� �
� ��
�� �����	/ 8�)
����	

�� 
�� 	� 
�����/ �� �
����� )�

��� 	
� )
�	�� �
��&��	����� ��� 	
�

���	 �	��	
�� ��
�	/ $	 $$�� )� 
��� 	
�
�2���	�0 	
� �2���
���� ��� 	
� 	��	
��
 ��
�
	
��/ $�� 	

� �&	 	���	
�� ����� 	
�	
)� ���  
�� �� �  
�
��	 ���&	
�� 	� 	

�
�������/ �&� ��		� 
� 	� ������
�&�	�
����� ���&	
��� 
� 	
� $��	
� ��� )�

�	��� 	� �
�� &� 	� 
	0< ��/ 8

�

���
��
E��/
;$ 	��	
���� � �&� �	����	
 
� 	
� �
�
��� ��� ����&���� $����
�	
���� �����	
���
�
�� 	� �
���� �
��
�
 ���	����  ��
	
���  ���
�
�
	� �	&�
�� �� ���	 � 	
�
�
G�
�	 ����������	 ���G��	  �� $��	
� �
�
�����	/<

.
��� 
� �� 	��	
��  ��
�
	� 
� 	
� )����
���
�����  ��  &��7����� 	��	
�� � �
� ��
��
�������� �%&
����	 
� )
�	�� ����
	
���/
$�� 	��	� ��� ���� 
� 	
���� �� )� ���
��)
��� 
� 	
� )���� ��
�� �&	 �
� 
�
��	&�� ����  �� 	��	
�� �&������/ .
�
����  &��7����� ��	
�
	
�� ��  �� 
��� ����
�&�
�� ���
���	�/ ����������	 )��"
�������� 	
��� ��� ���)��/ .
� �
��
�

6��
������	�� ���	
	&	� (I36 
�� ����
��"��)������ 	
�	 	
��� 
� � ������  ��
�  &��7����� 	��	
��  ��
�
	� ��� 
	 ��&��
����
��� �� �&
�	 
� �
�����/ $"�� $��	
� 
�
�����	
�� 	� ����	�&�	 ��� ��2	 	� �&�
 ��
�
	
��0 )
��� 	
��� 
� �� ��� ���"
���
� �&����	�� &����&�
�� 	
�	 ��&�� ��
�&
	����/ ;���	 � =���
�"
 
�� ����
�������
�� �&	 )� ��� �	
�� )�
	
��  ��
����� �
�
	/ ��	����	
���� �
� ��G��� 
���
������� �
�)�� 
�	����	 
� G�
�
�� 	
�
���G��	0< �
""� 8

�
 	����/

Full-scale testing facility for oil
spill combat needed

Inventions for Arctic oil spill recovery
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Impact of ice loads

Arctic trimaran

Dimensioningloadsfor icebreakingtrimarans

Mr. Ville Valtonen conducted
his Master's thesis studying
the dimensioning principles of
cross-deck structures of
icebreaking trimarans. The
methods he chose for
calculating the dimensioning
loads were derived for the
conditions of the Baltic Sea for
both open water and first-year
ice.

These methods were
examined by calculating the
loads for an example ship with
the length of 75 m and a beam
of 40 m. The structural
responses from the loads were
compared with a finite element
model.

March 2013
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One of the latest innovations
in icebreaking and mechanical
oil spill combat is the use of a
trimaran concept. Model tests
have given encouraging
results and the development
work continues.
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Oil spill collection tested
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Arctic Passion News

Meet us here!
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Finnish Vikings
on the road

Last November,
AARC's employees
relaxed at the Viking
Centre in beautiful
Finnish archipelago
after a full day of
interesting company
visits.
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