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DANIELI CENTRO METALLICS
DANIELI CORUS IJMUIDEN
DANIELI LINZ
DANIELI CENTRO RECYCLING
DANIELI CENTRO MET
DANIELI DAVY DISTINGTON
DANIELI OLIVOTTO FERRÈ
DANIELI KOHLER
DANIELI WEAN UNITED
DANIELI CENTRO MASKIN
DANIELI ROTELEC
DANIELI CENTRO COMBUSTION
DANIELI MORGÅRDSHAMMAR
DANIELI BREDA
DANIELI FRÖHLING
DANIELI FATA HUNTER
INNOVAL TECHNOLOGY LTD
DANIELI PLANT ENGINEERING
DANIELI HYDRAULICS
DANIELI CENTRO CRANES
DANIELI ENVIRONMENT SYSTEMS
DANIELI CONSTRUCTION
FATA GROUP
DANIELI AUTOMATION & DIGI&MET
DANIELI TELEROBOT
DANIELI SERVICE
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Partial process decarbonization

Total process decarbonization

Fuel switching 
to carbon-free 
energy carriers

hydrogen or 
ammonia

Fuel switching to 
biofuels

Carbon capture 
sequestration and 

utilization CCSU

Electric heating 
and/or induction 

heating from green 
electricity

Gas-based solutions Electrical solutions

High temperature air preheating
high-performance heat recuperators

High temperature air preheating
regenerative burners

High temperature air preheating
self-recuperative burners

Hot charging

Oxygen enrichment, oxygen lancing, 
oxy-fuel combustion

Construction techniques
heat losses reduction

Control techniques
L1 and L2

Removing cooling
DRY Plus Furnace

Downstream heat recovery
Boilers, absorbers, ORC

………………………………

Energy Saving Technologies
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Gas Network
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Biomass

Animal waste
Agricultural waste
Dedicated agricultural crops
Organic fraction municipal solid waste

Biogas Plant

High quality 
agricultural 

fertilizer

Upgrading
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Reheating Furnace

Combustion
Air

Combustion Air

Heat
Exchanger

Hot
Exhaust Exhaust to stack

CO2 absorption unit

Heat
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• Energy output to the charge is fixed according to the process temperature.
• The target is to minimize energy input considering that part of the energy is lost and cannot be 

recovered.
• A part of energy cannot be recovered and can oly be minimized

Part of the energy input can be recovered  and conveyed back to the furnace (recycling)
Part of the energy input can be recovered  and potentially used for other facilities outside the furnace 
(reuse) on example by means of a boiler or of ORC systems.
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Minimizing energy input:
• Hot charging
• Control techniques (Level 1 / Level 2)
• Combustion technology (Air enrichment by O2 

Oxygen lancing and Oxy-fuel)

Maximizing Recoverable Energy: Recycled
• High efficiency heat recuperators (up to 650°C)
• Combustion technology (Regenerative burners)

Minimizing Not-Recoverable Energy
• Construction techniques and material choice
• Combustion technology (Regenerative 

burners)
• Control techniques (Level 1 / Level 2)

Part of the energy input can be recovered  
downstream (at lower enthalpy) and potentially 
reused in other facilities outside the furnace
• Steam production by means of a boiler from 

the pressurized cooling water
• Steam production by means of a boiler from 

the waste gases
• Electric energy produce by means of 

turbogenerators with ORC
• Hot water production
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• Regenerative burners for air preheating (>1100°C) and/or gas preheating
• Recuperators for air preheating (up to 650°C)
• Recuperators for gas preheating (up to 400°C according to the calorific value)
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A part of the energy leaving the furnace can potentially  be reused for other processes operated 
progressively at lower temperature or for other plants nearby the furnace. If, for many reasons, it is not 
"convenient" to reuse such energy it will definitively be lost.
• Steam generators from cooling water
• Steam generators from waste gases
• Electric power generation through ORC (Organic Rankine Cycle) from cooling water and/or from waste 

gases
• Hot water production

ORC
Turbogenerator
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Reheating furnaces evolution

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Production & discharging temperature

Energy saving

Product quality

Environmental care

Production flexibility

Fuel flexibility

Decarbonization through H2 ready solutions

• Hydrogen combustion
• Oxy-hydrogen combustion
• Hybrid heating
• Electric and induction heating
• Integration with chemical plants 
• CCS / CCUS
• Fuel reforming
• Integration with the environment
• …………………………

Each decade (from the '60s of the past century) was characterized by trends and targets and a correspondent development and
application of new technologies, solutions, materials with a progressive attention to the environmental issues and to the concept of
sustainability. Automation, process control and level 2, digitalization of the thermal processes and the application of Industry 4.0
technologies (artificial intelligence, robotics, additive manufacturing, augmented reality…) are supporting this progressive evolution.

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Today

(*) CO2 reduction is referred to the average value of 1990 emissions according to the EU Green Deal Initiative.

Today Carbon neutrality (*)- 55% CO2 (*)






