ENERGY SAVING OPTIONS FOR
INDUSTRIAL FURNACES — THE EXAMPLE

OF THE GLASS INDUSTRY

Clemens Frassine, Clemens Rohde, Simon Hirzel

\

Z Fraunhofer

ISI



Improvement potential for furnaces and
ovens used in different sectors

Sector Improvement potential of energy
consumption

Large steel reheating ca. 10 %

Glass melting and processing 10 t0 20 %

Ceramics - large size 10 to 20 %

Metal melting / foundries /scrap refining 20to 40 %

Medium sized ovens and furnaces — electric ca. 10 %

Medium sized furnaces and ovens - gas/oil 20t040 %

(Goodman et al. 2012)
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The glass industry
Four major products

= Container glass for beverages and other liquids
= Flat glass for windows or windscreens

= Continuous filament glass fibre

= Glass used in other forms
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Glass is everywhere
Glass manufacturing sites in Europe

B United Kingdom; 21 B Czech Republic; 18
M Belgium; 13

B Hungary; 10

H Poland; 27 Bulgaria; 2
ulgaria;

B Netherlands; 9 " Sweden: 3
B Austria; 8
M Portugal;

Luxembourg; 2

M Spain; 32

Slovenia; 2
Less then five installations
B Romania; 3
M France; 42
M Greece; 4
. Finland; 3
[Number of installations B Germany; 65
M |taly; 50
_——
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As time goes by...
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The process...

Raw Material»| Batch. +—> Melting Fm.u'lg/. » Casting Stress » Packing —Product—
Preparation Conditioning release
—External Cullet— Mixing |« Internal Cullet
—

~Z Fraunhofer

ISI



and the improvements

pre-heating of cullet and the raw material
Up to 10-20 % Energy savings

Waste heat boilers
< 1% Energy savings

Use of cullets
2,5-3% per 10% of cullets

Fluxing agents and preliminary treatment
5-10% (fluxing agents)

Process Control System
2-8%

Furnace Insulation
2-3%
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The model

e Production [t/a]
Consumption [GJ/a]
e Emission [t/a]

® Der sector

L ] .
per country Macro level data

Projection of production [t/a]
Utilisation of capacities [%]
e List of individual furnaces e Impact and diffusion of efficiency
e Types of furnace technologies
e Capacity in [t/a] for each furnace e Lifetimes of furnace types [a]
e Age of individual furnaces e Specific consumption of furnaces
(dependent on type and product)
[GJ/1]
Plant statistics Techno-economical parameters
=

~Z Fraunhofer

ISI



Capacity distribution
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The specific Energy demand (GJ/Mg)

(based on IPPC 2013a and Worrel et al. 2008).

Glass Sector | Container Glass | Flat Glass Glass Fibre Other Glass

Furnace type

Regenerative End Fired 5.4 7 12,5 6.1
Regenerative Side Fired 5.2 7.7 12.5 10.5
Recuperative 7.1 - 8.2 9.7

All Oxygen Fired 5.3 6.3 8.7 6.5

Electric Melting 3.7 - 6.5 6.5
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Results

Impact of EE measures
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Results
Development of Energy demand over time
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Results
Energy demand over time
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Conlusions

The energy demand of furnaces can be reduced by Energy efficiency measures!
Modelling result: reduction of ~12% until 2030

Impacts on Energy demand:

= Ageing of furnaces

= QOperation and load cycles
= Use of cullet

= Energy efficiency measures
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Thank you for your attention
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