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ENERGY CONSERVATION IN ALUMINIUM FOUNDRIES
- ANNEALING FURNACES

CASE OF TIBA COMPANY FOR ALUMINIUM, MIT GHAMR, EGYPT

Introduction

Cleaner production measures were introduced to the annealing
process at Tiba Company for Aluminium, Mit Ghamr to reduce
heat losses, material wastage and workers’ injuries in the
working area of the annealing oven. Total investment was
LE90,000 and resulted in annual savings of LE80,250.

The Factory

Tiba is located in Mit Ghamr and produces annealed discs for
further external forming, cooking ware (commercial-grade) for
local market and for export. The raw material consists of high
quality scrap and pure Aluminium ingots (99.5% & 99.7% Al
purity). Fuel used is LPG bottles and/or solar (diesel). Solar
is used for the annealing furnace, power generation and
sometimes for smelting in case of shortage of LPG bottles.

Cleaner Production Opportunities

A rapid Cleaner Production Opportunity Assessment (CPOA)
was conducted at Tiba Foundry, which identified a number of
opportunities for improvement:

> Non-homogeneous temperature distribution and control
at the annealing furnace resulting in problem of excessive
energy consumption.

P Excessive heat loss due to improper insulation.

P Inadequate annealing caused uneven hardness in sheets
which resulted in reprocessing and injuries to workers when
rolling and forming.

Cleaner Production Implementation

Annealing is one of the key operations in the aluminium forming
process. If annealing is done poorly, then the subsequent
operations viz. rolling and forming are affected. Cleaner
Production intervention at Tiba therefore consisted of replacing
the annealing furnace.

A new annealing furnace was locally designed, manufactured,
and installed at the factory. The new design had 25% higher
capacity than the old furnace to allow extending of the
annealing time from 1.25 hours to 1.75 hours. This led to better
control and distribution of heat.

The furnace consisted of two burners, control unit, carriage
and the main furnace body. The burner consisted of: two
high pressure 2 horsepower fuel pumps, 0.75 inch gas filter
(250 mesh size), 0.75 safety valve 10 bar pressure, 0.75 inch
solenoid valve, two 4 HP 60 cm blowers, 4 gallons per hour
diesel fuel atomizers, and air-fuel mixing chamber. A control
unit with on/off signals to fuel pumps was provided to maintain
the temperature at optimum point. The main body of the
furnace was well insulated with light bricks, ceramic fibres, and
clay hollow bricks.

The oven door as well as the carriage was heat insulated to
reduce the amount of the heat loss.

The annealing was designed, tested and constructed by Tiba
Foundry with technical and financial assistance from SEAM.

Cleaner Production Pays

The total capital cost of implementing and installing the new
annealing furnace and the chimney was LE90,000.

Annual savings of LE80,250 were achieved as follows:

P Heat losses from the furnace were reduced by 80%. This
reduction coupled with better temperature control, led to a
drop in fuel consumption with a total savings of LE24,000/
year. In this process, the electricity consumption however
increased by LE2,000 as a result of using fuel pump for fuel
atomization and better combustion performance

P The material wastage or rejects after the rolling process
were reduced from 4% to 3% of the production, as a result of
homogeneous temperature distribution within the aluminium
sheets. This led to a total savings of LE40,000/year as more
material was now available to sell.

P Again, due to the homogeneous temperature distribution
within the annealed discs; the trimming losses of the forming
process in the products were reduced by 20% with a total
saving of LE16,000/year.

P For the old furnace, maintenance was required once a
month. The new furnace required maintenance only once
every four months. The maintenance costs of the annealing
furnace therefore decreased leading to a total savings of
LE2,250/year.

The investment made was thus paid back is 14 months.

Further, since the capacity of the furnace was increased by
25%, Tiba could increase their production by 25% and this
could lead to a potential benefit of another LE50,000/year.
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Other benefits include:

P Increased lifetime of the annealing furnace. It is expected
that the lifetime of the new annealing furnace would be
double that of the old furnace.

P Because of the homogenous distribution of hardness in the
annealing process, the instances of disintegration of metal
reduced by 50% that prevented injury to the workers in the
rolling and forming areas.

P Heatand air emissions in the work-space and neighbourhood
were considerably reduced due to improved operation of the
annealing process and because of the stack provided for
better pollutant dispersal. The temperature at the immediate
work-space was reduced from 36°C to 27°C and the air
pollutants were maintained within the regulatory limits.

It is not surprising therefore that two other factories in Mit
Ghamr developed their annealing oven with technical and
financial assistance from SEAM based on the experience of
this demonstration.

Old annealing furnace

More information

Further information can be obtained from the Egyptian
Environmental Affairs Agency. Additional cleaner production
information can be downloaded from the SEAM website
http.//www.seamegypt.org.

SEAM Programme

Egyptian Environmental Affairs Agency

30 Misr Helwan Agriculture Road, Maadi, Cairo.
Tel: (+202) 5259648, Fax: (+202) 5246162

Eng Gamal Hassan EI Ayedy

Kafr El Naeem, Meit Ghamr Road

Meit Ghamr, Dakahleya

Tel (050) 907405; (050) 896775; (050) 896480

August 2004

New annealing furnace

SEAM Programme

Support for Environmental Assessment and Management (SEAM) is a multi-
disciplinary environmental programme funded by the UK Department for
International Development and implemented in Egypt by the Ministry of State for
Environmental Affairs, Egyptian Environmental Affairs Agency, Entec UK Limited
and ERM.

SEAM: Cleaner Production
Small to Medium Size Enterprises (SMEs): SEAM has undertaken over 100
rapid Cleaner Production Opportunity Assessments (CPOA) in SMEs and
implemented 30 demonstration projects.
Medium to Large firms: SEAM has carried out industrial audits in 32 factories in
the textiles, food and oil and soap sectors and implemented 23 demonstration
projects.
Guidelines for conducting CPOASs, case studies, guidance manuals and sector
assessments are available from the SEAM website.

Benefits of Cleaner Production
Cleaner production assessments systematically review the factory's
operations and processes, focusing on reducing wastage, improving efficiency
and reducing pollution.
It can REDUCE: production costs, losses of valuable raw materials, on site
treatment costs, energy and water costs, the volume of solid and liquid waste
generated, and the risk of spills and accidents.
....and IMPROVE: productivity, income from financial savings and reuse of
waste, employee safety, legislative compliance and company image.

New stack for improved pollutant dispersal

T



