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Summary of Seminar & Visit to German Companies

o Lecture of Prof. Pfeifer , RWTH Aachen University

= Principles of energy efficiency in RHF & EAF and new technology development

o Endress+ Hauser
= Instruments Manufacture and energy efficiency services

o WS — Warmeprozesstechnik
= Combustion and energy efficiency technology supplier

o Thyssen — Krupp

= Energy efficiency management system

o Otto Junker

* Induction and energy efficiency technology suppler

o SMS Siemag & Elotherm

= [ron & Steel industry equipment and technology supplier

o ABP Induction

» Induction furnace manufacturer

o Kuttner GmbH & Co

= Energy efficiency technology, metallic waste recycling technology supplier

o LOI ltalimpianti (TENOVA)

= Industrial furnaces supplier




Process Temperature
in Various Industries
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Energy consumption and process temperatures for industrial sectors in Germany



Relevant Matters to Thai Steel Industry

o Reheating Furnace ( Industrial Furnace )

Q Electric Arc Furnace



RHF Mass Flows of Combustion
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Typical RHF heat recovery from off- gas
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RHE Improvement
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Air preheating for industrial furnaces
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Systematic Air Preheating for Industrial Furnaces



Combustion efficiency
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1 ignition electrode 2 UV-flame monitor 3 gas 4 burner head 5 gas lance 6 air
7 recuperator 8 ceramic combustion chamber 9 furnace wall 10 process chamber
11 waste gas

Recuperative burner



Regenerative Burner
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Relevant Matters to Thai Steel Industry

o Reheating Furnace ( Industrial Furnace )

Q Electric Arc Furnace



Influence Factors for EAF Energy Efficiency

Furnace

Metallurgy
- Steel grade
- Secondary
Metallurgy

Dedusting

Refractories

| system
- C onsumption ffulume flow
- Water c ooled rates of air

s and off-gas

Influence of EAF process parameters to electric energy demand



EAF Mass Balance

scrap/alloys
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EAF Energy Balance
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EAF Energy Balance
& Efficiency Evaluation
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EAF Energy Model Prediction vs Actual Consumption
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EAF Energy Consumption Improvement Trend
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Waste Heat Recovery from EAF Off-Gas : Waste Heat Boiler

Steam Outtake /\te\am Drum iRecovery Waste Heat Boiler

iRecovery Waste Gas Duct
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Trends of Energy, work safety
& Environment Matters

Energy Costs will increase

CSikwh>

Today Future

Efficiency will improve

Today Future

Emissions will go down

H

Safety will get more attention
CLTIFR

| I

Today Future

* Lost Time Injury Frequency Rate

Future Challenges for Steelmakers



Thank you

for
your kind attention



