Technology « Melting

Multi-glass furnace

A furnace with two melting tanks and a common combustion chamber offers glass
manufacturers the ability to melt two different glasses simultaneously. Marian Klisch
and Piotr Knast discuss the benefits of production flexibility, performance and
environmental advantages of installing or converting to the new Multi-glass Furnace,
designed and patented by Forglass.

The current market of container glass is characterised

by ever smaller order volumes for specific assortments

of bottles and jars, with ever shorter order lead times.
Glass manufacturers all over the world are struggling with
technology that does not allow them sufficient flexibility i i

fo L T

to efficiently produce what their clients order. Traditionally,
producing two types of glass requires two furnaces or, in
the case of a single furnace, time-consuming on-the-fly
changes of composition that cause production losses. It is
difficult — often impossible — to quickly implement changes
in a production schedule involving different types of glasses
whilst maintaining the highest possible melting efficiency in
one furnace for as long as required.

Forglass engineers have come up with a solution ) )

T . . X An example of the Multi-glass Furnace dedicated to
that satisfies these challenging expectations. The Multi- the simultaneous melting of amber and green glass.
glass Furnace is a brand-new patented furnace that can
simultaneously produce smaller volumes of two or even
several glasses with energy consumption comparable to
melting only one glass in a standard, single-tank furnace
pulling the same volume as the sum of glass extraction
from the Multi-glass Furnace.

Two-tank multi-tasking

A furnace with two melting tanks and a common
combustion chamber (one firing system), allows the
manufacturer to melt two different glasses — varying in
colour, chemical composition or using a different batch

— simultaneously. For example, cheaper glass with less
demanding performance parameters can be melted as the
same time as a more expensive glass with better optical,
chemical or mechanical properties.

Lower energy consumption per ton of glass reduces Batch concentration [=]
the emission of environmentally harmful compounds (CO,, 002 004 006 0~]08 010 012 014 016 0-118 0-|20 0.22 0.25
NOx, SOx), and eliminates ‘reject glass' that is unsellable
due to its undesired properties or quality, but has to be Distribution of the batch blanket shape and size on the glass surface in adjacent tanks (left: amber; right:

produced when changing the glass composition in the emerald greer).

furnace ‘on-the-fly’. »

| Variation 1

Amber tank EG tank
Mominal pull {\pd} 216 2016
Tank dimensions (L x W x D) [m] 12x6x 120bx%

1.35/1.7 1.3511.7
Culiet fraciion [%] 50 80
Main boost powiar [KiW] 650 850
Barrier hoost power kW) 600 600
Heat refeased with combustion (kW) 12,676
Heat flow to giass kW] 8,349
Sensible heat inceease malt [KW] 7,825
Hot spot PC] 1,588
Throat inlet glass temparature [°C) 1,349 1,367
M resitence time [hrs) 243 283
Parcentage of 0.¥mm grain sand
relicts in distributor [%) 0.00 0.00
Percentage bubbies al gass oulgl Temperature [°C]
from 0.5mm sand grains (%] 0.98 0.00 1200 1250 1300 1350 1400 1450 1500 1650 1580
Fumace efficiancy (%] 51.5 .
Energy eonsumplion at 50% cullst (Mgl 3 Temperature distribution and flow patterns of the glass over the furnace length. during the simultaneous
Mutti-glass Furnace characteristics and operating parameters melting of amber and green glasses.
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The Multi-glass Furnace
designed by Forglass can help
glass manufacturers meet the 'zero
emissions’ criterion by expanding the
possibility of using more recycled cullet
instead of raw materials that contain
carbonates (soda, limestone, dolomite,
barium carbonate) — a significant
source of CO, emissions. The Multi-
glass Furnace can, for example,
simultaneously melt extra white flint
glass (for which external cullet cannot
be used) in one tank and ecofiint glass
{(which by definition contains a very
high proportion of recycled cullet) in the
other. In this way, part of the ‘carbon
footprint” of the extra white flint glass
can be 'diluted’ by the ecoflint glass.

Flexible installation
Forglass designed the Multi-glass
Furnace not only for greenfield
investments, but what is even more
important to glass producers — for
modernisations in restricted spaces.
In the latter situation, two basic
variants are possible: conversion of
two furnaces into one Multi-glass
Furnace, or conversion of a single-
tank furnace into the Multi-glass
Furnace along with simultaneous
enlargement. For many glass factories
located in urban areas, this opens up
new opportunities for expansion or
restructuring of production capacities.
Through extensive mathematical
modelling of its Multi-glass Furnace,
Forglass proved that it is possible to
depart from the conventions regarding
the geometry of both U-flame and
cross-flame furnaces, especially
with regard to rules defining the
recommended length-to-width ratio
of the tank. The Multi-glass Furnace

With its Multi-glass Furnace, Forglass breaks conventions
regarding the geometry of both U-flame and cross-flame

furnaces, especially with regard to rules defining the
recommended length-to-width ratio of the tank

also makes it possible to use a double
U-flame system.

Conversion of a single-tank
furnace into the Multi-glass Furnace
can be carried out by Forglass in any
glass plant by expanding the furnace
{(adding a second tank) only in its
width, not length. It is generally the
only space available in the production
hall and, crucially, the expansion of
a U-fired furnace does not involve
radical rebuilding of the regenerator,
which makes the modification
inexpensive and fast. The possibility
of expanding the furnace without
extending its length (which is normally
necessary to maintain the geometry
when simply enlarging a single-tank
furnace) eliminates the costly and
time-consuming reconstruction of the
furnace hall and neighbouring buildings
when further extension of length is no
longer possible due to the location
limitations found in many glassworks.

Cooling the inter-tank wall

Forglass has also solved the most important challenge of
the Multi-glass Furnace — the structure and the method for
cooling the inter-tank wall. Mathematical simulations proved
that using electric boosting and bubbling systems, the glass
melting process can be symmetrised in adjacent tanks when
there are differences in the pull, different cullet proportions
in the batch or different properties of batches and glasses,
such as different melting energies, thermal conductivity
coefficients or characteristics of viscosity changes as a
function of temperature. ®
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Further information:

Forglass Sp. z 0.0., Krakéw, Poland
tel: +48 12352 4222

email:  office@forglass.eu

web:  www.forglass.eu
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@ virtuaimarketplace.

of the latest innovations from
glassmakers & their suppliers!
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