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The Timken Companyôs Steel Business
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Energy Savings Initiatives
The Timken Companyôs Steel Business

Å Overview of Energy Savings at Timken over the Years

Å Heat Treat Furnace Energy Savings Projects

1. Reducing the number of burners

2. Installing high velocity burners

Å Rotary Furnace Energy Savings Projects

1. Tuning on-line billet temperature model and level 2 control system

2. 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

Outline of Topics to be Discussed
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Alloy Steel - US

MCF per Shipped Ton
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1990s ~ 17% improvement1980s ~ 40% improvement

Faircrest Steel Plant

HSP Continuous Caster

HSP Continuous Mill

CI

2000s ~ 45% improvement (excl. 2009)

Energy Savings Initiatives
The Timken Companyôs Steel Business
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Heat Treat Furnace Energy Savings Projects

Å Historically the furnaces were designed for production & quality

Å Energy efficiency was not the primary driver

Å Team of Manufacturing, Process Improvement, Combustion, & Met 

QA was formed

Heat Treat

Roller Hearth Furnaces
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Heat Treat Furnace Energy Savings Projects

Heat Treat

Roller Hearth Furnaces

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

Heat Treat

Roller Hearth Furnaces
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Heat Treat Furnace Energy Savings Projects
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Control Chart

This control chart shows the Results

Net reduction of 25%

Reducing the number of burners
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Heat Treat Furnace Energy Savings Projects

One of our car furnaces had lower velocity 1950 vintage burners

Another car had a higher mix 1979 vintage burner

Heat Treat

Car Furnaces
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Heat Treat Furnace Energy Savings Projects

Heat Treat

Car Furnaces

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

4 Car MCF/ton
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As high as 33% savings for some heat treat cycles

Before 

changes

After 

changes



F
I
A

|
T

E
C

H
E

N
E

R
G

Y
 

W
O

R
K

S
H

O
P

 2
0

1
0

11

Heat Treat Furnace Energy Savings Projects

MCF /Ton

Other projects:

Reduced Cycle Times

Improved Furnace Pressure 

Control

Shut down Zones

Added Insulation

Better Control of Air/Fuel

é
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Energy Savings Initiatives
The Timken Companyôs Steel Business

Å Overview of Energy Savings at Timken over the Years

Å Heat Treat Furnace Energy Savings Projects
1. Reducing the number of burners

2. Installing high velocity burners

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

2. Optimizing on-line billet temperature model and level 2 control system

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

4. Redesign recuperator by adding more surface area

5. Increase oxygen enrichment

Outline of Topics to be Discussed
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Å Projects needed dedicated resources

Å Finite element analysis knowledge was essential

Å DOE (Design of Experiment) expertise was required

Å Commitment from operations for the trials was needed

Å Trials were designed to run within standard operating ranges

Rotary Furnace Energy Savings Projects

Key factors for success:
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Energy Savings Initiatives
The Timken Companyôs Steel Business

Å Overview of Energy Savings at Timken over the Years

Å Heat Treat Furnace Energy Savings Projects
1. Reducing the number of burners

2. Installing high velocity burners

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

2. Optimizing on-line billet temperature model and level 2 control system

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

4. Redesign recuperator by adding more surface area

5. Increase oxygen enrichment

Outline of Topics to be Discussed
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ÅTrue knowledge of billet temperatures allows optimum pre-heat conditions 

to be set 

ÅScale layer minimized so mill yields increase 

ÅAreas of non-uniform heating that cause eccentricity of tubing identified

ÅVital information for verification of mathematical furnace models

Rotary Furnace Energy Savings Projects

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

Making Thermod billet temperature calculation closer to actual temperature.

Attaching a logger to the billet with thermocouples recording temperatures

every 5 seconds.  

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

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

Tuning on-line billet temperature model and level 2 control system
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Tuning on-line billet temperature model and level 2 control system

Rotary Furnace Energy Savings Projects
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Rotary Furnace Energy Savings Projects

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

Tuning on-line billet temperature model and level 2 control system


