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Energy Savings Initiatives
The Ti mken Company

Outline of Topics to be Discussed

A Overview of Energy Savings at Timken over the Years

A Heat Treat Furnace Energy Savings Projects
1. Reducing the number of burners
2. Installing high velocity burners

A Rotary Furnace Energy Savings Projects
1. Tuning on-line billet temperature model and level 2 control system
Optimizing on-line billet temperature model and level 2 control system

3. Replacing conventional burners in the high fired zones with
regenerative ones

4. Redesigning recuperator by adding more surface area
5. Increasing oxygen enrichment
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Energy Savings Initiatives
The Ti mken Companyos Steel B
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1980s ~ 40% improvement 1990s ~ 17% improvement 2000s ~ 45% improvement (excl. 2009)
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) Heat Treat Furnace Energy Savings Projects
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Heat Treat
Roller Hearth Furnaces
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A Historically the furnaces were designed for production & quality

A Energy efficiency was not the primary driver

A
O
i
v
Y
ae
O
=
>_
O
0
Ll
Z

A Team of Manufacturing, Process Improvement, Combustion, & Met
QA was formed
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Heat Treat

Roller Hearth Furnaces
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An idea was generated that we may be able to reduce the number
of burners

Numerous trials were run monitoring temperature profiles of the
product and the furnace

Product samples were cut and examined to assure no impact to
the product properties
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Heat Treat Furnace Energy Savings Projects

Heat Treat
Roller Hearth Furnaces

Trials supported reducing burners in the soak zones

Results:
No impact to product quality

Significant fuel savings
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Heat Treat Furnace Energy Savings Projects
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Reducing the number of burners

[Control Chart ]
[ Individual Measurement of 7RMCF/ton ]
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This control chart shows the Results

Net reduction of 25%
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Heat Treat Furnace Energy Savings Projects

‘otz ~" el TV TS T W o aa _wmee
Heat Treat
Car Furnaces /
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One of our car furnaces had lower velocity 1950 vintage burners
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Another car had a higher mix 1979 vintage burner
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Heat Treat Furnace Energy Savings Projects
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Car Furnaces /
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These two car furnaces at GSP were rebuilt with high velocity
burners to improve throughput in addition to energy
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Heat Treat Furnace Energy Savings Projects

Installing high velocity burners

T ——

Before

3.50 T~
3.25

4 Car MCF/ton

ﬁ

| changes

3.00

2.75
2.50

2.25

2.00
1.75

1.50

1.25

1.00 4

0.75
0.50

0.25

N A ———
[\ AL S A _pa [\ A,
d V y oo 1= V 4 '\\
\ A .
\\ //\\//\ g
A
After
changes
\_

0.00

As high as 33% savings for some heat treat cycles
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Heat Treat Furnace Energy Savings Projects

- ot TS PRSI T L mm—
MCF /Ton

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

2000 a]i]‘l 2002 2003 2004 2003 2006 2007 2008

1 TIMKEN

Where You Turn




Energy Savings Initiatives

T he

Ti mken Companyos Steel

Outline of Topics to be Discussed

A Rotary Furnace Energy Savings Projects

akwbhPE

Tuning on-line billet temperature model and level 2 control system
Optimizing on-line billet temperature model and level 2 control system
Replace conventional burners in the high fired zones with regenerative ones
Redesign recuperator by adding more surface area

Increase oxygen enrichment
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Rotary Furnace Energy Savings Projects
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Key factors for success:

A Projects needed dedicated resources

A Finite element analysis knowledge was essential

A DOE (Design of Experiment) expertise was required
A

Commitment from operations for the trials was needed
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A Trials were designed to run within standard operating ranges
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Energy Savings Initiatives
The Ti mken Companyo6s Steel B
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Outline of Topics to be Discussed

A Rotary Furnace Energy Savings Projects
1. Tuning on-line billet temperature model and level 2 control system
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Rotary Furnace Energy Savings Projects
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Tuning on-line billet temperature model and level 2 control system
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A True knowledge of billet temperatures allows optimum pre-heat conditions
to be set

J

A Scale layer minimized so mill yields increase

A Areas of non-uniform heating that cause eccentricity of tubing identified

A Vital information for verification of mathematical furnace models
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Rotary Furnace Energy Savings Projects
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% Tuning on-line billet temperature model and level 2 control system
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N Making Thermod billet temperature calculation closer to actual temperature.
NE Attaching a logger to the billet with thermocouples recording temperatures
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Rotary Furnace Energy Savings Projects
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Tuning on-line billet temperature model and level 2 control system
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Rotary Furnace Energy Savings Projects
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Tuning on-line billet temperature model and level 2 control system
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Rotary Furnace Energy Savings Projects
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Tuning on-line billet temperature model and level 2 control system
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TC #8155
TC #7 15
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TC #1 ,#3, #4, AND #0 ARE LOCATED 1/4" INSIDE THE SURFACE
LOCATED 1/4" OUTSIDE THE SURFACE
LOCATED 2/4” INSIDE THE SURFACE
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TIMKEMN

THERMOCOUPLE LOCATIONS
DRAWING IS TO SCALE

BY MATHAN ABBOUD &/ 14/02
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Rotary Furnace Energy Savings Projects
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Tuning on-line billet temperature model and level 2 control system
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Rotary Furnace Energy Savings Projects
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Tuning on-line billet temperature model and level 2 control system

-
.

21 TIMKEN

Where You Turn

®
=
)
:a
QA
)
1
o8
N
ne-
O
=
=
9
x
LL
z
B
E
<
&



