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STEEL Tips
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�#$�%��&�������$'��(�$#�
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*�� ���
���� (Iron Ore) �� (����#��-�������.�#�(���/01� ���
��$�����2��.�#�3�456
�#�		7�0�� �����$����������� �'�
���
�����$�)���� 8%��
	����#&��4��)�������.�#�
���� & ��	��(
�������9$)
�������'���:����.�#�.�#�3�456�%���-
��&�7���	�0�4
�	���#:��)
0������$�����

��'���10�����.�#�
����&�����
���� (BF-BOF Route) 
�#�	
�� �'����.�#�&������-���
����	��-���(���$)'�
��(������
�7� ���:*)(���/01��� (����#�
��
*���
��#��� :*):����
������3��
&�����
����:��7
�������98$6:�)
��/�� ���	
��' (Molten
Metal) ���	�0��6����)���  3.00 - 4.50 /$���-���� &������
& .����� �'�������
�����:�����$0��6���/$�:*)���8#
&�$)'�
�� �'���� Basic Oxygen Furnace (BOF) 8%��& 9$)
������)�
���	
��' ���	�0��6����)���  0.10 - 0.30 /$���-���� ��)'�-���
���.�����7�� �'��������������
����� 
�����-�������
��
.�#�3�456�%���-
��&�7 (�7��� 1)

��'���2
0� � � � � . �# �

����&��
!D

���� (EAF
Route) �� �'�
.�#�
������)�

�����	$:�� 
�!9��
���� �'���� EAF
�����	$ /$�
�#�	&������-
!D
���� 	����	

3��:�
�����609HHJ� ���:*)9HHJ�
����������������&��������	�
����������
0	�&������'	��'������8#
&����0��6����� &�����

.�9�	)����1�8K��	*��# 8%���-:�)9$)
������)����	
��' �� �-���
���.�����7�� �'��������������
����� 
�����-�������
��.�#�3�456
�%���-
��&�7 (�7��� 2)

:�������7.�#�3�456�%���-
��&�7:��#	�4	�� 8%��	��7
����
�	��������	3�0��$�'��& :*)�� �'������$�)�� (Hot rolled)

�������
��������	�

��	��

/$��-�����

����:�
��

.� (Reheat-
ing Furnace)
: �) 
 � �� � 	�
�� 4 � 37 	#
� 	�4 1,100 P 1,250 ��!�
8�
8���
��)'�-�����$�$���$�����)���$/$�:*)	�
���6����7���$ �-:�)
���$���
�����$�� 
������7������	������$ /$�&-�'�������$
& 
�	� �	��	0'�	�)�����:�������7 (�7��� 3)

&���� �'�
���.�#�
�����)��
�)� 
����	��(
&-����)�������
.�#� (Operation
Cost) ���9$)
��

��	��'�0�� '��(�$#��-������ �'�
��� BF-BOF 	�'��(�$#����� 0�� ���
����:����D4 ����S �� 
�����)������ ���� (Flux) /$��)����'��(�$#�	���$��'�� 	�4�)��
�  55 ����)�������.�#� (Operation Coat) �4 ����� �'����
.�#� EAF 	�'��(�$#�����0�� 
!D
����:����D4 ����T 
����(��� (Pig
Iron) �� �����)������ ���� (Flux) /$��)����'��(�$#�	���$��'�
� 	�4�)���  73 ����)�������.�#� �-�����)����'��(�$#�:���'�
���/����$�)��	���$��'�� 	�4�)���  89 ����)�������.�#�

�)����������� (Energy Cost) �-������ �'���� BF-BOF
& ���7:��7��� (���/01� (����#� �� ���8#
&� 8%��0#$
��� 	�4
�)���  25 ����)�������.�#� �4 ����� �'���� EAF 	��)�
�������������� 	�4�)���  17 ��'�/����$�)��	��)���������������)��
�  4.6 ����)�������.�#� ���&�����������	��)��������S ���# �)����
'��$��#��
���� 0��&)��������� 
���)���� ��'����
����&������)����
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Fabrication feature

  ������������	
��  www.fabricarhitecture.info

ZThe remaining engineering problem was how to get the
edge gutters linking both grandstands to work, ZBrowne says.
ZOur calculations showed that the tensile membrane roof was
exerting massive asymmetric loads that neither building had
been designed to absorb.\

The solution lay with the introduction of an innovative
double hinge to each end of the 1.5 tonne gutters, with the other
end of each gutter anchored onto a floating bipod. This solution
effectively dampened the loads transferring from the tensile struc-
ture to the grandstand buildings, allowing up to 120mm of move-
ment from the tensile fabric roof anticipated for extreme weather
conditions.

One final area that needed to be engineered into the
equation was water management. With its location on the north-
west coast adjacent to the Irish Sea, Aintree (and Liverpool)
receive a generous quata of rain in any one year, in amounts
significant enough to become a serious issue when designing a
fabric roof to such a scale. Gutter dams were incorporated into
the design to direct the rainwater into two gutters, taking it off the
canopy at agreed points that would avoid drenching the horses
and the public below.

Selecting Type 3 (1,500g/m2) architectural PVC-coated
polyester with a flurotop laquer as the most appropriate architec-
tural fabric for the roof (as opposed to ETFE or even a silicone/
fiberglass solution), Fabric Architecture checked all batches of
the material extensively to ensure a perfect fit when the pieces
were cut to pattern and welded together. The lifting time P the
middle of a gloomy UK winter P was not exactly brilliant, with poten-
tial delays from inclement weather presenting a problem.

To ensure that the massive 600m2 doubly curved fabric
structure could be lifted safely under potentially poor conditions;

gets grander
A grand race

 (Part III)

a bespoke lifting sys-
tem was designed
that earned the nick-
name Zthe Christmas
trees.\ The assembly
bolted onto the top of
the three pin-mounted masts, which has previously been linked
together and stabilized through a cobweb of cables and winches.

Before the masts were erected, the fabric for the canopy
had been laid out on the fourth floor. This meant that once the
masts had been installed above, the ZChristmas tree\ could be
used to winch the material up into an intermediate position. As
the masts had been designed as a two-part telescopic system,
they could then be deployed, jacking up the fabric under tension
into its final graceful doubly curved form.

Helen Elias is Fabric Architectuture�s contributing editor
based in UK. Her piece on an outdoor classroom appeared in
the July/August issue.
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Insulation Tech.

������������	
�� http://www.radiantguard.com/

Q&A
Aluminum foil

What is the “R” value of an Alumi-
num foil?

Aluminum foil does not 6absorb7 heat like mass insulation
(fiberglass, cellulose, foam, etc).  Instead, Aluminum foil radiant
barriers, with their highly reflective surfaces, reflect 97% of the
radiant heat that hits it and therefore, have no R-value rating.

Installing a Aluminum foil between the heat source (sun)
and an existing R-Value rated insulation will improve the effec-
tiveness of the R-Value rated insulation.  Why?  Because only 3%
of the heat is now hitting the R-Value rated mass insulation giving
it more time to absorb heat before becoming saturated and pass-
ing the heat into your living spaces.

Do I have to have other insulation
in my attic for an Aluminum foil to
be effective?

No.  Aluminum foil insulation actually makes your present
insulation more effective.  Installing a Aluminum foil between the
heat source (sun) and an existing R-Value rated insulation will
improve the effectiveness of the R-Value rated insulation.  Why? 
Because only 3% of the heat is now hitting the R-Value rated
mass insulation giving it more time to absorb heat before be-
coming saturated and passing the heat into your living spaces.

I already have plenty of insulation in my
attic.  Do I really need an
Aluminum foil?

Regardless of how much insulation you have in your attic,
adding radiant barrier foil insulation will save on your heating
and cooling expense, and keep you much more comfortable. 

Energy savings for heating and cooling can vary
from 10% to 25% depending on a number of
factors, including climate, building configura-
tion, materials used, site, family size and
lifestyle. 

A1   SUMMER:  6An Aluminum foil system
can stop 97% of the thermal radiation across
an attic space.  If it is not stopped, that radiant
energy would be absorbed by the ceiling insu-
lation and eventually be transferred to the living
space below.7  7The Solar Collector,7 Quarterly
Newsletter of the Florida Solar Energy Center.

6The heat storage capacity of reflective
insulation is low.  As a result, it does not store
heat during summer days, only to pass it on
down into the rooms of the house from the attic
at night when coolness is most apt to be de-
sired from the point of view of sleeping com-
fort.7  6Progressive Architecture,7 Nov. 1949,
Page 76.

A2   WINTER:  7CONCLUSIONS: Reflec-
tive foil retrofitted to fiberglass insulated . . .
buildings is demonstrably effective in reduc-
ing heat loss . . . Installation of foil in uninsulated
buildings would show even more pronounced
reduction in heat loss.7  7Effects of Reflective
Foil On Heat Loss in Attic Floors and Metal Build-
ing Installations,7 Northeastern Illinois Univer-
sity, Prof. Charles Shabica, May 20, 1986.
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���%������'
�����-#��� ���	

��- 1 $_ ������'
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#������������
��!���� '��'��"%
�()��
��.'�
'��������
���! ��'���'���������
����
��������
�� ���'/� ������	�/�
0/.������-��1���	�'��
��	��? ��������

�"%
�()�����!�������!��	���' ��/� GPS (Global Positioning System) '�
���$
��!
��!��������
���
���������) 	�/��-����!��2���� ���!
����

����	������������������-%����1�%������-!�������$
���� 01��������'���.����-'�
��������-%���1������'/����� ���
'�-���*���
	�/��� ���
#-'��$
��	�/�
���-��!�

%3��"����"%
�() GPS '�
��	���'43�
)*�����-'�	
��������'�
'��	*�� �����"�	���-4�)	��� �����!�5������!������-!�!��� -%
����6�����...
�����
����� 	���	���"%
�()���8��!	
����� �����-!������! ����
'��������"(�'�������
������	�� ���	
�	����'����'��� 	�������-!�	�/���	���	��� 
��
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����$%!�������������
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!��� �������������.
#�$!��
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'��-��
��� �'���-'�-!��*�
#��'...

��������������
��	�/�
0/.��"%
�() GPS ������������!��
#/� ��	�/�
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�����#���0� ��!$�'�{�� �'�
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�j������

������'����0�j 0-��� �������
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 951 +������ *�
�
 1.5 ��

��� �$3
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