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Abstract

Nowadays, most of the Albanian economy target in the industry sector is concentrated on metallurgy
industry. All the largest metallurgical industries have been focused on the production of the metals
respectively the production of steel, aluminium, copper, and chromium. The materials and energy
needed for the production of materials and their transformation into products are extracted from
natural sources like ores, minerals and fossil hydrocarbons. Due to global energy crises and sustainable
development, our research work will be focused on the process’s identification overview of energy
consumption in the “Everest Itd” company for aluminium production that operate in Albania.
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INTRODUCTION

During the last two decades, metallurgical industry in Europe is a vital component of the
region's industrial landscape, encompassing various subsectors and playing a significant role
in the European economy [1]. The metallurgical industries in Europe is diverse and includes
several subsectors by producing ferrous and non-ferrous metals such as steels, aluminium,
copper, chromium, and zinc [2-5]. Each these manufactured products have its own unique
characteristics and market dynamics. The European steel industry is one of the largest in the
world which is focused on the production of various steel products for different engineering
applications like construction, automotive manufacturing, and other related industries.
Furthermore, Europe is a significant producer of non-ferrous metals where aluminium is
widely produced and used in essential sectors like automotive, aerospace, and construction.
Recently, the European metallurgical sector faces several challenges, including global
competition, and environmental concerns [3-5]. The sector is actively working to reduce
carbon emissions, improve energy efficiency, and minimize environmental impacts.

In the aspect of metallurgical sector, Albania has several metallurgical plants and
processing facilities for producing ferrous and non-ferrous metals such as steel, chromium,
aluminium and copper. Albania as a developing country that want to join European Union
needs also to fulfil regulations and policies significantly impact the metallurgical sector,
particularly in terms of environmental standards, safety regulations, and trade agreements.
The Albanian metallurgical sector has faced challenges, including issues related to
environmental concerns and the need for modernization. Based on it, the government has
made efforts to attract local and foreign investments to the sector to improve its
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competitiveness. The main metallurgical companies in Albania has been focused on the steel,
aluminium and chromium.

In our research work we have selected one of the leading metallurgical company for
producing aluminium profiles in Albania called “Everest” 1td with annual capacity production
correspond to 10000 tonnes [6]. The materials and energy needed for the production of
materials and their transformation into products are extracted from natural sources like ores,
minerals and fossil hydrocarbons. Due to global energy crises and sustainable development
we will be focused on the process’s identification overview of energy consumption in the
“Everest 1td” company of aluminium productions that operate in Albania.

MANUFACTURING SECTORS

The production of aluminium is energy-intensive, and different important energy
consumption sectors contribute to the overall energy usage in the aluminium production
process [6-10]. The technological scheme for the manufactured process of different
aluminium profiles are shown in Figure 1.
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Figure 1. Technological scheme of the manufactured process of different
aluminium profiles [6]

Based on this metallurgical scheme we have investigated all the energy consumptions
sectors for productions of the different aluminium profiles. The main energy consumption
sectors are as follows:

e Foundry

e Homogenization

e Extrusion

e Aging

e Painting

e Mechanical department
e Cooling process

Primary metal production like aluminium is generally a large consumer of energy This
process is typically carried out in foundry by using the Hall-Héroult process. The energy is
consumed by the electrical resistance heating required to reach the higher temperatures
more than 950°C which is necessary for the reduction.
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Homogenisation is another energy consumption process that can depend on different
factors by including the type of equipment used, the size and volume of the material being
processed, the specific aluminium alloy, and the process parameters.

Furthermore, extrusion process is energy consumption that varied from the type of
extrusion process, the size and complexity of the extrusion profile, the equipment used, and
the efficiency of the operation. In the Everest 1td company are two extruder equipment’s that
has been used for creating the desired shape of the aluminium profiles. One is related to hot
extrusion and the other for cold extrusion process where both of them have significantly
impacts energy consumption.

The aging process in aluminium production is focused on the primary source of energy
consumption called heat treatment of aluminium alloys which is used to improve their
mechanical properties. Energy consumption during the heat treatment process can vary on
the type of alloy, the size and quantity of the material being treated, and the specific heat
treatment parameters.

Another energy consumption process is the painting process of aluminium production
such as painting of different aluminium profiles or sheets. Most of the factors that can
influence in energy consumption depends on several factors like he size of the products being
painted, the painting technology and equipment used, and the specific process parameters.

The energy consumption in the mechanical department of aluminium production that
includes various mechanical processes and machinery will be based from several factors
which are as follows:

e Type of mechanical operations,
e The size and scale of the production facility
e Efficiency of the equipment used

The last energy consumption process of aluminium production is cooling process. The
cooling process varied from specific cooling methods used, the size and scale of the
production facility, the type of aluminium products being produced, and the environmental
conditions in the area.

ENERGY CONSUMPTION ANALYSIS

The distribution results of the energy consumption for the main sectors are shown in the
Figure 2.
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Figure 2. Energy consumption distribution for aluminium production process

The energy consumption analysis is based on the main sectors of aluminium production
mentioned in the previous section. The annual energy consumption in one year correspond
to 3 GWh/year. Analysis of the energy consumptions will be focused on the main contributors’
sectors such as foundry, extrusion, mechanical department, homogenization and aging.
Afterward it will be recommended the implementation of improvement of the whole
producing process and possibility implementation of the renewable’s energy supply in this
this metallurgical industry.

Foundry is the largest energy consumption during the aluminium production process
which correspond to 30% of the overall energy consumption. One of the reasons is that most
of the energy is going for primary production such as conversion of bauxite into alumina. For
reducing the energy consumption, it is recommended to use the energy for reproduction from
scrap materials which can spend generally less than 50% of the energy for primary
production. Fortunately, through recycling process metals have very high technical recovery
rates that varies from 60% to over 90%. The use of scrap for the production of aluminium
alloys has a direct positive on environmental impact and sustainable development.
Furthermore, aluminium recycling reduces environmental impact by up to 95% compared to
aluminium production from bauxite. In the production of aluminium from bauxite, every 1
ton of bauxite produces about 1.5 tons of COz and 0.5 tons of SOz, while in aluminium recycling
these emissions are much lower.

Extrusion process is the second largest energy consumption in the aluminium profiles
production which correspond to 27% of the annual energy consumption. In hot extrusion,
the aluminium ingots have been heated at high temperature and then forced through a die to
create the desired shape. The heating stage consumes a significant amount of energy.
Furthermore, in extrusion press is also required energy due to exerts pressure to force the
aluminium through the die. In case of cold extrusion, we have a more energy-efficient process
compared to hot extrusion because it doesn't involve heating the aluminium to high
temperatures. Generally, only a few energies are needed to be used for simpler shapes and
smaller profiles. For reduction the energy consumption in extrusion sector, it is
recommended to focused on investment in energy-efficient extrusion presses and heating
equipment, lubrification technique to reduce friction in die design and optimizing the
extrusion speed to balance energy consumption and production rates.
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Mechanical department is another energy consumption sector which correspond to 12%
of the annual energy consumption. There are several equipment’s that can be used for
production of different aluminium profiles. The main energy consumptions equipment’s are
as follows:

e Cutting, machining, and milling
e Welding

e Grinding and Polishing

e Material Handling

e Recycling

e Maintenance and Lubrification
e Equipment Efficiency

For reduction the energy consumption in mechanical department sector, it is
recommended to focused on investment in energy-efficient machinery and equipment,
maintenance practices to keep equipment operating efficiently and to optimize process
parameters to reduce waste and improve energy efficiency.

Aging and homogenizations process are two others main energy consumptions sectors for
aluminium production which respectively corresponds to 20% for both sectors of annual
energy consumptions. One of the primary energy inputs in the homogenization process is the
energy required to heat the aluminium material to the desired temperature. The specific
energy consumption for heating can depend on the initial temperature of the material and the
target temperature for homogenization. The higher the initial temperature and the larger the
volume of material, the more energy is needed to heat it. The primary source of energy
consumption in the aging process is the heat treatment equipment used, such as aging ovens
or furnaces. These ovens or furnaces are designed to heat the aluminium material to the
specified temperature and maintain it at that temperature for a set period. In case to minimize
the energy consumption for aging and homogenisation process we can recommend company
to be focused on:

o Using energy-efficient aging ovens or furnaces

e Implementing advanced control systems for precise temperature control and energy
management

e Employing proper insulation and heat recovery systems

e Optimizing process parameters to reduce heating and holding times while maintaining
product quality

The main energy demand used in metallurgical sector for production of aluminium comes
from hydroelectric power. Due to global energy crises and for green energy it has been seen
the needs for implementation of the renewable’s energies [11-15]. One is realized by adding
of photovoltaic panels and the second is to find possibility for implementing of wind energy
farm. Figure 3 depict the photovoltaic panels that is added on the terrace of the metallurgical
sector. The annual energy production consists on 0.5 GWh/year.
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Figure 3. Photovoltaic panels on the terrace of the metallurgical sector, “Everest” 1td
company [16]

This energy demand is not enough to cover all the request of the energy that is needed for
aluminium production. The future research work would reveal if it is possibility in any energy
crises to implement a wind energy farm for supporting the energy demand that is requested
in aluminium production.

CONCLUSION

In this research work we have briefly analysed the overview of energy consumption
processes in the metallurgical sector called “Everest 1td” for aluminium production. It has
been analysed the main energy consumption sectors and recommendations for minimizing
energy consumption. The annual energy consumption in one year were 3 GWh/year. Most of
the energy consumptions sectors were foundry, extrusion, aging, homogenisation and
mechanical department where each sector respectively corresponds to 30%, 27%, 10%, 10%
and 12% of the annual energy consumptions. It has been recommended for using aluminium
recycling process for reducing environmental impact by up to 95% compared to aluminium
production from bauxite. Renewable energy has been implemented by adding photovoltaic
panels with capacity of 0.5 GWh/year annual energy production. The future research work
would reveal if it is possibility in any energy crises to implement a wind energy farm for
supporting the energy demand that is requested in aluminium production.

ACKNOWLEDGMENT

This work was supported by the Albanian National Agency for Scientific Research,
Technology and Innovation, Faculty of Mechanical Engineering of the Polytechnic University
of Tirana and Everest I1td manufacturing company.

CONFLICT OF INTERESTS

The authors confirm that there is no conflict of interests associated with this publication.



Energy Consumption Processes Overview in Metallurgical Sector for Aluminium Production: The Case
of Albania

REFERENCES

[1] DiMaria A.; Merchan M.; Marchand M.; Eguizabal D.; De Cortazar M.G.; Van Acker K. Evaluating
energy and resource efficiency for recovery of metallurgical residues using environmental and
economic analysis. Journal of Cleaner Production, 2022; 356;131790

[2] Rokicki T.; Jadczak, R.; Kucharski, A,; Bérawski, P.; Betdycka-Borawska, A.; Szeberényi, A.;
Perkowska, A. Changes in Energy Consumption and Energy Intensity in EU Countries as a
Result of the COVID-19 Pandemic by Sector and Area Economy. Energies, 2022, 15, 6243.

[3] European Commission. Metal Industry. Available from https://single-market-
economy.ec.europa.eu/sectors/raw-materials/related-industries /metal-industries en
Accessed on 12 July 2023

[4] European Commission. Non-ferrous Metals. Available from https://single-market-
economy.ec.europa.eu/sectors/raw-materials/related-industries/metal-industries/non-
ferrous-metals en Accessed on 12 July 2023

[5] Saniuk A, Jasiulewicz-Kaczmarek M. Samolejova A, Saniuk S. Lenort R. Environmental
favourable foundries through maintenance activities, Metalurgija, 2015; 54( 4); 725-728.

[6] Dhoska K., Markja I, Bebi E., Sulejmani A., Koga 0., Sita E., Pramono A. Manufacturing Process
of the Aluminum Alloy AA6063 for Engineering Applications, Journal of Integrated Engineering
and Applied Sciences. 2023; 1(1); 1-13.

[7] Dhoska K.; Pramono A.; Spaho E. Characterization of metal matrix composite by increasing
magnesium content. 17th International Symposium “Topical Problems in the field of electrical
and power engineering” and “Doctoral School of Energy and Geotechnology III, January 15-20
,2018, Kuressaare, Estonia, pp. 14-15.

[8] Pramono A.; Dhoska K.; Markja [.; Kommel L. Impact pressure on mechanical properties of
aluminum based composite by ECAP-parallel channel. Pollack Periodica, 2019; 14(1); 67-74.

[9] Pramono A,; Dhoska K.; Alhamidi A,; Trenggono A.; Milandia A. Investigation of mechanical
properties on composite materials by several of severe plastic deformation (SPD) methods.
IOP Conference Series: Materials Science and Engineering, 2019; 673(1); 012120.

[10] Koga O.; Sulejmani A.; Dhoska K. Pressure distribution on rolling-slide contact problem. Pollack
Periodica, 2021; 16(1); 71-76.

[11] Bebi, E., Stermasi, A., Alcani, M., & Cenameri, M. Assessment of Wind Potential: The Case of
Puka Region in Albania. International Journal of Innovative Technology and Interdisciplinary
Sciences, 2023; 6(1); 1112-1120.

[12] Gebremedhin, A, & Zhuri, M. Power system analysis: The case of Albania. International Journal
of Innovative Technology and Interdisciplinary Sciences, 2020; 3(4); 501-512.

[13] Soares N.; Martins A.G.; Carvalho A.L; Caldeira C; Du C.; Castanheira E; Garcia R. The
challenging paradigm of interrelated energy systems towards a more sustainable future.
Renew. Sustain. Energy Rev., 2018; 95; 171-193.

[14] Baballéku M., Verzivolli A., Luka R., & Zgjanolli R. Fundamental Basic Wind Speed in Albania:
An Adoption in Accordance with Eurocodes. Journal of Transactions in Systems Engineering,
2023; 1(2); 56-72.

[15] Aubell J.P.; & Gebremedhin A. Framed- or Frameless Photovoltaic in Snow Experiencing
Climates. International Journal of Innovative Technology and Interdisciplinary Sciences, 2021;
4(3); 742-753.

[16] Everest Itd Manufacturing Company. Available from https://www.everest.al. Accessed on 12
April 2023.



https://single-market-economy.ec.europa.eu/sectors/raw-materials/related-industries/metal-industries_en
https://single-market-economy.ec.europa.eu/sectors/raw-materials/related-industries/metal-industries_en
https://single-market-economy.ec.europa.eu/sectors/raw-materials/related-industries/metal-industries/non-ferrous-metals_en
https://single-market-economy.ec.europa.eu/sectors/raw-materials/related-industries/metal-industries/non-ferrous-metals_en
https://single-market-economy.ec.europa.eu/sectors/raw-materials/related-industries/metal-industries/non-ferrous-metals_en
https://www.everest.al/

