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CLOSED FURNACE TO IMPROVE SMELTING OF ALUMINIUM
SCRAP METAL AND INGOTS

Introduction
Cleaner production measures were introduced to the smelting
process at the Technical Foundry for Melting and Rolling
Aluminium to reduce slag generation, increase production and
improve the working environment in the vicinity of the smelter.
Total investment was LE32,000 and resulted in annual savings
of LE141,000.

The Factory

The Technical Foundry for Melting and Rolling Aluminium
(Technical Foundry) employs 30 workers and was established in
1982 to produce aluminium discs that are sold to other factories
for making cookware. Product quality for cooking utensils
must be at least 99.7% aluminium.

Typical of many foundries in Mit Ghamr, smelting was done
using open furnaces, which are stacked high with aluminium
scrap and ingots to be melted.  The crucible is fired directly using
gas burners with flames engulfing the furnace causing slagging
and molten particulates to be emitted to the work environment.
Workers are paid on a production basis so insufficient attention
was given to the quality of the smelting process.

Cleaner Production Opportunities
A rapid Cleaner Production Opportunity Assessment (CPOA)
was conducted at Technical Foundry, which identified a number
of opportunities as follows:
1) Excess generation of slag caused by the formation of

aluminium oxides during opening flaming.

2) Melt particulates emitted causing burns to workers.
3) High temperature work environment and gaseous emissions 

causing worker discomfort.
4) Frequent maintenance and replacement of the smelter crucible.
5) Excess consumption of energy at the smelting operations.

Cleaner Production Implementation
Technical Foundry operated four open direct flamed
smelters, which posed many problems: 1) poor heat distribu-
tion; 2) high heat losses; 3) dangerous gaseous and particu-
late emissions; and 4) excessive slag developed from the
direct burning of metal at the surface of the crucible.  

A new closed indirect flamed smelter was designed with the
same capacity (2 tons) and able to handle all types of scrap.
The burner was located in the tangential position to the
combustion chamber in order to allow the flame to enter with
a swirling motion away from the crucible. This facilitated better
combustion and heating process as well as less damage to the
crucible and less maintenance of the smelter.
The combustion chamber was located between the crucible
and outer casing. At the end of the combustion chamber, all
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exhaust gases were vented through a chimney designed to
allow air entrainment through four rectangular slots at the
entrance to dilute and control the exhaust gases before going
to the atmosphere. The crucible was covered with an insulat-
ed cover, to decrease the heat loss and the material’s emis-
sions (particulate matter). In addition, the smelter was covered
with a hood to collect any other emissions and exhaust gasses 
emitted to the working environment.

The smelter was designed, tested and constructed by the Technical
Foundry with technical and financial assistance from SEAM.

Cleaner Production Pays
The total capital cost of installing the new smelter with chimney
was LE32,000. All equipment installed was manufactured locally.

Annual savings of LE141,000 were achieved as follows:

Indirect burning prevented metal oxidation and decreased
the slag by 3%  thereby increasing productivity by 3%.
This resulted in annual savings of LE108,000 per year.
Because of the improved material specifications and design,
frequency of maintenance was extended from 15 to 45 days.  
Savings in maintenance, repairs and replacement parts resulted
in total savings of LE8,000 per year. 
The working life of the crucible of the new smelting furnace is 50% 
longer thus saving LE25,000 per year on replacement crucibles.

The investment made was thus paid back in less than 3 months.

The closed smelter also allows the use of degassing chemicals,
which would result in a further reduction of slag and air bubbles.

Other benefits included: 

Reduced risk to workers as in the open smelter there were frequent 
incidences of flying molten ash.
Reduction in emissions of total suspended particulates in the 
workplace from 15,000ug/m3 to less than 10ug/m3, which is
now within permissible limits in both the working and surrounding
environments.

It is not surprising therefore that the owner of Technical Foundry
replaced the three remaining open smelters with closed designs
based on the experience of this demonstration.  

More Information
Further information can be obtained from the Egyptian
Environmental Affairs Agency. Additional cleaner production

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 CPOAs, 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.

¤EG É¡LhôN πÑb É¡«a ºµëàdGh äGRÉ¨dG ΩOÉY IóM ∞«Øîàd πNóŸG ‘ á∏«£à°ùe äÉëàa

ƒ÷G . …QGô◊G óbÉØdG π«∏≤àd á≤JƒÑ∏d ∫RÉY AÉ£Z º«ª°üàdÉH óMƒjOGƒŸG) äÉKÉ©ÑfE’Gh

πª©dG áÄ«H Ú°ù– πLCG øe (á≤dÉ©dG .¿ôØdG »∏YCG Iƒ°ùæ∏b ™°V h ” ∂dP ¤EG áaÉ°VE’ÉH

πª©dG áÄ«Ñd å©ÑæJ âfÉc »àdG ájRÉ¨dG äÉKÉ©Ñf’Gh IôjÉ£àŸG OGƒŸG ™«ªéàd.

á«æØdG IóYÉ°ùŸÉH »æØdG ∂Ñ°ùŸG á£°SGƒH ójó÷G ¿ôØdG ™«æ°üJ h QÉÑàNG h º«ª°üJ ” ó≤d

¢ùª«``°SR á«Ä«ÑdG IQGOE’Gh º««≤àdG ºYO èeÉfôH øe á«dÉŸGh.

äGQÉªãà°SEG∞``¶``fC’G êÉàfE’G
”h , …ô°üe ¬«æL 32^000 áæNóŸGh ójó÷G ô¡°üdG ¿ôa Ö«côJ áØ∏µJ ‹ÉªLEG â¨∏H

kÉ«∏fi ¿ôØdG ™«æ°üJ.
‹ÉàdG ¤EG áé«àf …ô°üe ¬«æL 141^000 …ƒæ°ùdG ôaƒdG ‘É°U π°Uh:

 ¤EG …OCG É‡ %3 áÑ°ùæH åÑÿG π«∏≤Jh ¿ó©ŸG Ió°ùcCG ™æe ¤EG ô°TÉÑŸG Ò¨dG ¥ô◊G iOCG

 %3 áÑ°ùæH á«LÉàfE’G ‘ IOÉjR . √QGó≤e Éjƒæ°S Gôah  ≥«≤– »∏Y ∂dP óYÉ°S óbh

…ô°üe ¬«æL 108^000.
  ¤EG ójó÷G º«ª°üàdGh ô¡°üdG ¿ôa ™«æ°üJ ‘ áeóîà°ùŸG OGƒŸG äÉØ°UGƒe Ú°ù– iOCG

Ωƒj 15 øe k’óH 45 ¤EG áfÉ«°ü∏d ¿ôØdG êÉàëj »àdG IÎØdG IOÉjR . ¤EG ∂dP iOCG óbh

 ¬àª«b kGôah ‹ÉªLEÉH ìÓ°UEÓd ∫óÑà°ùJ »àdG AGõLC’Gh áfÉ«°üdG äGôe OóY ‘ ôah

kÉjƒæ°S …ô°üe ¬«æL 8^000.
IOÉjR kGôah ‹ÉªLEG ¤EG ∂dP iOCG óbh 50 áÑ°ùæH ójó÷G ¿ôØdG á≤JƒÑd »°VGÎa’G ôª©dG

kÉjƒæ°S …ô°üe ¬«æL 25^000 ¬àª«b.
ô¡°TCG áKÓK øY π≤J Ióe ‘ áØ∏µàdG IOÉ©à°SG ºàj Gò¡Hh.

»àdG äGRÉ¨∏d á©fÉŸG á«FÉ«ª«µdG OGƒŸG áaÉ°VEG á«fÉµeEG ¤G ójó÷G ¿ôØdG ΩGóîà°SG iOCG Éªc

áîÑîÑdG äGRÉZh ódƒàŸG åÑÿG ¢†ØN ¤EG …ODƒJ.

»JC’G πª°ûJh iôNCG óFGƒa ¢†©H â≤≤– Éªc:
¢VÉØîfG ¿ôa øe ôjÉ£àŸG Qƒ¡°üŸG OÉeQ ¤EG ¿ƒ°Vô©àj GƒfÉc å«M ∫Éª©∏d ôWÉıG

ìƒàØŸG ô¡°üdG.
¢VÉØîfG ΩGôLhôµ«e 15^000 øe πª©dG áÄ«H ‘ á«∏µdG á≤dÉ©dG OGƒŸG äÉKÉ©ÑfG á«ªc

 øe πc ≈a á«fƒfÉ≤dG ÒjÉ©ŸG ™e â≤aGƒJ å«ëH  3Ω πµd ΩGôLhôµ«e 10 ¤G  3Ω πµd

á£«ÙG á≤£æŸG h πª©dG áÄ«H.
á≤∏¨e IójóL ¿GôaCÉH ájód iôNC’G áMƒàØŸG ¿GôaCG áKÓãdG Ò¨àH ™æ°üŸG ÖMÉ°U ΩÉb óbh

.ájOÉ°TQE’G áHôéàdG øe Ióªà°ùŸG IÈÿGh áŒÉædG óFGƒØdÉH ¬YÉæàbG ≈∏Y kGAÉæH

äÉeƒ∏©ª∏d á«aÉ°VEG QOÉ°üe
øY äÉeƒ∏©ŸG øe ójõe óLƒj .áÄ«ÑdG ¿ƒÄ°T RÉ¡éH ∫É°üJ’G ≈Lôj äÉeƒ∏©ŸG øe ójõŸ

øe ∞˘¶˘fC’G êÉ˘à˘fE’Gzº˘«`̀ °S{ á˘«˘Ä˘«˘Ñ˘dG IQGOE’Gh º˘̆«˘̆«˘̆≤˘̆à˘̆dG º˘̆YO è`̀ `eÉ˘̆fÈH ¢UÉÿG ™˘̆bƒŸG ∫Ó˘̆N

http://www.seamegypt.org

º«```°S èeÉ``fô`H

ádÉcƒdG É«dÉe ¬ªYój ±GógC’G Oó©àe »Ä«H èeÉfôH (º«`̀ °S) á«Ä«ÑdG IQGOE’Gh º««≤àdG ºYO èeÉfôH
¿ƒÄ°ûd ádhódG IQGRh ∫ÓN øe á«Hô©dG ô°üe ájQƒ¡ªL ‘ ¬≤«Ñ£J ºàjh á«dhódG á«ªæà∏d á«fÉ£jÈdG
 .á«Ä«ÑdG çÉëHC’G IQGOEG  ácô°Th á«fÉ£jÈdG ∂àfEG ácô°T ™e ∑GÎ°T’ÉH áÄ«ÑdG ¿ƒÄ°T RÉ¡Lh áÄ«ÑdG

∞¶fC’G êÉàfE’G :º«``°S

� á£°SƒàŸGh IÒ¨°üdG äBÉ°ûæŸG(SMEs)º««≤J á°SGQO áFÉe øe ÌcG AGôLEÉH º«°S èeÉfôH ΩÉb :
 ∞¶fC’G êÉàfE’G ¢UôØd ™jô°S(CPOA)” óbh á£°SƒàŸGh IÒ¨°üdG äÉYÉæ°üdG ´É£≤d

.…OÉ°TQEG ´hô°ûe 30 ‹GƒM ≥«Ñ£J
�‘ ™æ°üe 32 ‹Gƒ◊ á«YÉæ°U äÉ©LGôe AGôLEÉH º«`°S èeÉfôH ΩÉ`̀ b :IÒÑµdGh á£°SƒàŸG äBÉ°ûæŸG

.…OÉ°TQEG ´hô°ûe 23 ≥«Ñ£J ” Éªc .¿ƒHÉ°üdGh äƒjõdGh ájòZC’Gh è«°ùædG äÉYÉ£b
�º««≤J AGôLE’ …OÉ°TQEG π«dO :»JCÓd º«°S èeÉfÈd ÊhÎµdE’G ™bƒŸG øe π«ªëàdGh ́ ÓWE’G øµÁ

. á«YÉæ°üdG äÉYÉ£≤dG ôjQÉ≤Jh ,ájOÉ°TQEG ádOCG ,ádÉ◊G äÉ°SGQO ,∞¶fC’G êÉàfE’G ¢UôØd ™jô°S

∞¶fC’G êÉàfE’G øe ó``FGƒa

�äÉ«∏ª©dG á©LGôeh ≈∏Y ô¶ædG á«eÉ¶f IQƒ°üH Ωƒ≤J ∞¶fC’G êÉàfE’G ¢Uôa º««≤J á°SGQO ¿CG

.çƒ∏àdG ¢†ØNh π«¨°ûàdG IAÉØc IOÉjRh óbGƒØdG ¢†ØN ¢Uôa ≈∏Y õ«cÎdG ™e á«YÉæ°üdG

�,áeÉ¡dG ΩÉÿG OGƒŸG ‘ óbÉØdG ,êÉàfE’G äÉ≤Øf :π«∏≤J  ¤EG iODƒJ ∞¶fC’G êÉàfE’G É«LƒdƒæµJ

á∏FÉ°ùdGh áÑ∏°üdG äÉØ∏ıG ºéM ,ábÉ£dGh √É«ŸG ∑Ó¡à°SG ∞«dÉµJ, ™bƒŸG ‘ êÉàfE’G ∞«dÉµJ

.çOGƒ◊Gh äÉHÉµ°ùf’G ôWÉfl  ,IódƒàŸG

�IOÉYEGh ‹ÉŸG ÒaƒàdG áé«àf πNódG ,á«LÉàfE’G  :ø`«`°ù`– ¤EG iODƒJ ∞¶fC’G êÉàfE’G É«LƒdƒæµJ

.äBÉ°ûæŸG IQƒ°U ,ÚfGƒ≤dG ™e ≥aGƒàdG ,∫Éª©dG áeÓ°S  ,äÉØ∏ıG ΩGóîà°SG

SEAM Programme

information can be downloaded from the SEAM website
http://www.seamegypt.org.

SEAM Programme
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É¡à∏aQód kGó«¡“ äÉWÓH IQƒ°U ≈a Ωƒ«æeƒdC’G Qƒ¡°üe Ö°U
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