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The   name of  reverberatory  
furnaces is derived from 
the traditional use of 
reverberation, i.e. heat-
ing an arc at a very high 
temperature which then 
radiates heat to the el-
ement to be heated, to 
smelt aluminium and its 
alloys.

These furnaces have 
a rectangular internal 
section which tradition-
ally holds the burners 
on one of the lower 
parts of the chamber, 
with venting on a front 
wall. 

The aim was to achieve 
long flames and have 
gases running through 
the chamber from one 
side to another. When 
furnaces were high ca-
pacity, burners had to 
be installed on the long 
walls.

However, the develop-
ment of new burners 
has brought about sig-
nificant changes in this 
type of furnace which, 
while keeping the same 
name, now rely on the 
efficiency of smelting 
bulk aluminium scraps 
in contact with the hot 
gases resulting from 
the combustion with 
the load, rather than 
the reverberation as 
such.

Reverberatory furnaces 
can be fixed or tilting 
and within each of these 
types they can have in-
tegrated feeding bins, 
conventional doors or 
doors covering an entire 
open wall with no but-
tresses separating them.

It must be remembered 
that there are also many 
elements such as elec-
tromagnetic, mechani-
cal and vacuum pumps, 
which make the bath 
temperature uniform 
and increase the furnace 
smelting capacity.

Although furnaces come 
with different features 
based on the services 
required, some of their 
common features, es-
sential for their opera-
tion, are noted below.

METAL 
STRUCTURE

Furnaces must be very 
solid as otherwise any 
deformity could af-
fect the refractory lin-
ing, which could lead 
to metal leaks and a 
shorter life span.

LINING

Design criteria have 
been modified over time 
based on the materials 
available. Bricks were 
initially used which, af-
ter installation, were 
impregnated with seal-
ing elements to protect 
them against the corro-
sion of the metal. 

Currently the market 
offers several aluminium 
materials which allow 
long-lasting, low-main-
tenance linings.

The bath design must 

80 TM capacity 
open wall smelting 
furnace with 
loading machineprovide high mechanical 

stability and a specific 
profile for thermal gra-
dients, and the insula-
tion of the chamber 
must have mechanical 
resistance that allows 
for cleaning and suf-
ficient insulation to re-
duce heat loss to the 
maximum.

DOORS

The location of doors is 
increasingly important 
as the quality of the 
product often depends 
highly on the degree 
of cleanliness of the 

inside of the furnace. 

To that end, the tools 
used must be able to 
be easily taken into 
the furnace chamber 
and able to access 
the entire bath sur-
face area as well as 
the walls and bottom.

The system providing 
the greatest facilities 

Open wall reverberatory tilting 
furnace, that feeds a continous 

casting machine



Tilting smelting furnace in a plant 
for manufacturing aluminium 
billets.
It feeds a holding furnace and a 
casting machine

Holding tilting furnace in an 
aluminium billet 
manufacturing plant

in this area is the open 
wall system, with one 
or several doors that 
can be individually or 
simultaneously acti-
vated to allow access 
for cleaning elements. 

This layout also of-
fers  the advantage 
of faci l itating load-
ing throughout the 
length and width of 
the furnace floor as 
well as the insertion 
of large sized pieces.
 



COMBUSTION 
EQUIPMENT

To burn liquid and gase-
ous fuels, manufacturers 
have developed burners 
where combustion oc-
curs, producing high-
speed gas flows.

This implies that the fur-
nace design must con-
sider this characteristic, 
as hot, high-speed ga-
ses must run the longest 
route possible inside the 
furnace chamber before 
exiting. Thus, most of 
the heat is passed to the 
load and they further-
more provide currents 
in the furnace so that 
the chamber gas mass is 
moving, thereby improv-
ing heat transmission to 
the solid load and to the 
bath.

To improve the thermal 
yield of the installations, 
the heat contained in the 
gases is used to preheat 
the combustion air up 
to a temperature usually 
below 500ºC.

The installation of ex-
changers has usually 
been used for this. Their 
metal parts, despite be-
ing constructed with re-
fractory steels, are given 
to break down which 
leads to problems in fur-
nace operation. Recently 
regenerative burners 
have begun to be ap-
plied with great success. 
Each one has a ceramic 
exchange bed and, by 
extracting furnace cham-
ber gases through them 
and using alternative 
on/off sequences per 
burner pair, combustion 
air temperatures of over 
1,000ºC are reached with 
furnace temperatures of 
1,150ºC, achieving ther-
mal efficiencies of 80%.

When preheated air sys-
tems are used, the higher 
production of nitrous 
oxides must be kept in 
mind. These elements 
are highly aggressive 
pollutants. In regenera-
tive burners, there are 
systems that allow NOX 
contents far below the 
strictest environmental 
protection regulations 
applied in Europe.

 

 Flame from a 
regenerative burner in a 

smelting furnace 

Plant with 45 mT 
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open wall tilting 
furnaces for smelting 
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Regenerative 
burners, that allow 
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protection regulations 



The location of the ac-
tivating cylinders varies 
depending on the fur-
nace application and 
its location. In f ixed 
furnaces, emptying is 
via tapholes that are 
traditionally handled 
with bars which have 
relatively rudimentary 

covers on the end.

GHI has developed se-
veral  remote unloa-
ding systems that allow 
transfer from a smelting 
furnace to a mainte-
nance furnace or the 
metal flow to be dosed 
when feeding loading 
machines.

Plant for manufacturing 
aluminium ingots from scrap 
recycling. The goal is to 
make best use of different 
types of aluminium waste 

Tilting holding furnace 
with high  speed 

burners and porous plugs 

UNLOADING 
ELEMENTS

Tilting furnaces rotate 
around an axle that 
passes through the nose 
so that it is not displaced 
while the furnace is emp-
tied, allowing smelted 
metal to be dumped on 
fixed sow channels.



REGULATION

There are two basic pa-
rameters that must be 
regulated in an auto-
matic and safe manner 
if satisfactory results 
are to be achieved in 
furnace operation. These 
are chamber and bath 
temperature and pres-
sure inside the furnace.

The system must as-
sure that furnace tem-
perature is maintained at 
the preset value based 
on the rate of smelting 
desired, at which time 
the bath temperature 
sensors must control 
the power regulators to 

maintain the tempera-
ture desired.

Thermocouples do not 
usually remain in the 
bath for the entire pro-
cess as smelted alumini-
um is very aggressive on 
its protection.

Furthermore, a bath 
thermocouple is often 
located next to the tap-
hole on tilting furnaces 
so that the temperature 
of the metal exiting the 
furnace is controlled 
with maximum precision.

To control pressure in-
side the furnace there 
are many systems com-

prised of a type of sluice 
or obstacle installed in 
the furnace outlet area, 
dosing the chimney ef-
fect.

Pressure inside the fur-
nace chamber must as-
sure that no air comes in 
and thereby reduce load 
oxygenation. It must 
further assure that hot 
gases are not leaked 
from the furnace to the 
outside through door 
cracks, tapholes etc.

Flow control systems 
can be installed to regu-
late the level of metal 
on the outlet sow chan-
nel or at points such 

as troughs, filters, etc. 
where a constant level 
is desired to allow for 
better operation of the 
loading devices.

GHI has different metal 
level detection proce-
dures that act on the til-
ting hydraulic system of 
the furnaces or position 
the metal control rams 
on the tapholes.

There are also weighing 
devices that allow the 
amount of metal con-
tained in the furnace to 
be determined as well 
as devices measuring 
the a mount extracted 
through-out the load.

Control room of a plant for 
aluminium

 smelting and maintenance

 
Below, smelting and 

maintenance furnaces 
control system screens



COMPUTERIZATION

There are two levels of 
computerization for re-
verberatory furnaces:

When considering one or 
several furnaces opera-
ting independently, satis-
factory computerization 
can be achieved with 
relatively simple equip-
ment and programs.

However, when the fur-
nace or furnaces form 
part of a hierarchical unit 
with loading systems 
using degassed, filtered, 

etc. elements, it is highly 
recommended to study a 
more complex computer 
system that can provide 
big advantages in terms 
of equipment use and 
product quality and the 
integration of this system 
in controlling computer  
systems.

A control  computer 
provides the following 
functions: 

n INSTALLATION 
MONITORING

The most important va-

riables, element status, 
control loops, etc.

n MANAGEMENT 
AND CONTROL

Screen displaying the 
alarm statuses and their 
different phases (initial, 
detection, deactivation). 
These alarms can be prin-
ted or saved on hard disk.

n GENERATION OF 
HISTORY FILES

The evolution of the 
most important system 
variables is saved on 

the computer hard disk. 
Each variable can be 
recovered at will.

n REPORTS

Reports are genera-
ted automatically for 
each load, recording the 
most significant data.

GHI also has process 
control programs that 
allow the different fur-
nace operation phases 
to be predicted based 
on the data introduced 
such as: scraps, desired 
smelting rate, etc.

We apply Industry 
4.0 to the planning, 
design, calculation 

and dimensioning of 
equipment, through 

finite element calcu-
lation, 3D design and 

simulation. 

Our range of after-sales 
services is based on 

technology 4.0, which enables 
failures to be 

accurately pinpointed and 
helps our technicians to make 

a diagnosis before visiting 
customer premises, and 

prepare a solution based on 
reliable historic data.
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Reverberatory static 
furnace with vortex 
for melting aluminium 
chips.
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