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There are two challenges for every 
casthouse operation to remain 
competitive: The changing economics 
of energy production, availability and 
efficiency, and stricter guidelines for 
its production, use and environmental 
impact.

New standards relating to aluminium 
production and recycling (emissions), 
EU policies regarding recycling, which 
demands all vehicles must be 95% 
recyclable by 2015 and National 
Restrictions on the production of 
Greenhouse gasses and carbon footprint 
are a few examples.

To have a clear picture of the possibility 
for improving the efficiency in producing 
in aluminium, an approach could be 
looking at the gap between the current 
industry values for producing ingots 
and comparing them to the minimum 
theoretical values.

Production of primary aluminium ingot 
from bauxite requires approximately 23.8 
kWh/kg. Recovering aluminium from post 
consumer feedstock to produce secondary 
aluminium ingot consumes about 6% of 
the energy required to produce primary 
aluminium (1.428 kWh/kg). These figures 
are “current practice values” (CPV – 
Average of the actual measurements of 
existing processes). This considerable 
difference drives the emphasis on 
secondary aluminium production. 
Although we are “only” using 6% of the 
energy compared to the primary route, 
there are still possibilities for improving 
efficiency and savings.

The process theoretical minimum 
(PTM) – Theoretical minimum energy 
requirement for chemically transforming 
a material through chemical reaction 
– for aluminium at 775°C is 0.33 kWh/
kg.  PTM is very simplistic and assumes 
thermodynamically “ideal” conditions. 
Energy required to produce secondary 
aluminium at 775°C is 0.33 kWh/kg. 

GARMCO project
In order to bridge this gap between 
the CPV and PTM in current aluminium 
production processes, and to face the 
increasing environmental and energy 
needs that today’s casthouses are facing, 

Fives Group is building a “Sustainable 
Casthouse”, with its latest project, the 
GARMCO Re-melt expansion at GARMCO, 
Bahrain. 

One of the goals is to produce cast 
slabs in a sustainable way and to achieve 
it, three objectives had to be met: The 
casthouse had to have competitive metal 
recovery rates, be energy efficient and 
environmental compliant. 

The project, which started in October 
2015, is a Lump Sum Turnkey EPC project 
and Fives Group is responsible for all 
engineering, project management and 
construction services.

Metal recovery is possible thanks to a 
twin chamber furnace, capable of melting 
post-consumer feed stock from external 
and internal sources. 

The twin chamber furnace has two 
definitive chambers; a pyrolysis chamber 
which is dedicated to accepting 
contaminated metal (oil, paint, plastic, 
etc.) and a clean chamber where a portion 
of clean metal can be melted. 

The profile of the furnace opening 
matches the profile of a purpose built 
charging machine charging machine, so 
that when the door opens, there is a low 
amount of oxygen that enters the furnace.

The chamber dedicated to process the 
contaminated metal is also atmospherically 
controlled: Depleted oxygen levels 
prevent metal loss from oxidation, due to 
formation of dross. This is achieved by a 
small burner, running gas rich to maintain 
the desired oxygen levels.

Once the door has closed, the pyrolysis 
process will start, at Low levels of oxygen 
and lower temperatures (600°C) which 
are ideal conditions for the recovery of 
aluminium. 

At this temperature, the volatile organic 
compounds (VOCs) are released from the 
contaminant, without the risk of burning 
metal. 

Also, during the de-coating stage, the 
metal is effectively preheated before being 
submerged into the molten metal.

After a predefined time, a second charge 
of metal is pushed onto the slope. This in 
turn pushes the previous charge (now de-
coated) into the melt.

This combination means that higher 
recovery rates can be achieved than in a 
conventional reverberatory furnace.

Pyrolysis gasses released from the 
contaminant are collected and diverted 
to an afterburner they then improve 

energy efficiency in the clean chamber by 
enhancing combustion. 

A dedicated proprietary APC has been 
designed to match the requirements 
for the fumes coming from the TCF, 
specifically hydrogen chloride and 
dioxins. In order to comply with the local 
regulations, such fumes are conveyed 
to a Venturi reactor where pollutants 
are neutralised by injecting hydrated 
lime (Ca(OH)2 for the HCl) and activated 
carbon (for dioxins).

This design provides an optimised 
contact between pollutants and reagent, 
while minimising at best pressure drop. 
Then, dust and the by-product are 
separated from the fumes by TGT® filter 
bags. This technology allows a large fumes 
flow rate (more than 200,000m3/h), in a 
compact footprint.

The GARMCO project also involved Fives 
best practises in energy efficient design: a 
good example is resorting to “power on 
demand” technology, by using variable 
speed drives on components like fans, 
pumps, etc., to supply power only when 
their working cycle demands for it.

Further than good design practises, 
operations and maintenance are two key 
aspects to make sure the casthouse runs 
efficiently. There are numerous ways to 
ensure cost efficient operations within a 
furnace, the two main complementary 
approaches include: Maximising available 
heat and minimising controllable losses.

Making sure the burners work with 
the right air ratio is key to maximising 
efficiency, as well as reducing fuel 
consumption and carbon monoxide 
production: Monitoring exhaust gas 
emissions gives an indication of burner 
efficiency and furnace Oxygen content. 
Having high air preheat with the use of 
regenerative burners is another example 
of the first approach.

Minimising controllable losses, on the 
other hand, will help to make the most 
out of the available heat. 

Losses can be: Infiltration through 
openings, radiation from openings and 
through refractory walls. Having a reliable 
pressure control by adjusting the flue 
damper or tuning door and spouts cycle 
times are good ways to tackles these 
possible problems. 

Last but not least, it is worth mentioning 
the importance of good maintenance 
(i.e. seals, thermocouples and other 
components) which ensure the efficient 
functionality of the furnace. �
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