
within the law and excess air within 40%, (air/fuel) was 17-18, then no
tuning was needed. If these conditions were not met then air to fuel
ratio was adjusted followed by another gas analysis. The process was
repeated until the required measurement values were attained. 

Assessment of the boiler after tune up included evaluation of
combustion efficiency, recording of fuel consumption and analysis
of emissions from stacks. The boiler engineers/ operators at the
four factories were provided with hands-on training on how to do
boiler tune up by themselves. Typically, assessment, tune up
operations and hands-on training were performed over a day.

Installation of Automatic Burner System

Many MSMEs operate boilers with burners that do not have control
mechanisms to maintain optimum air to fuel ratio. This leads to excessive
consumption of fuel and can pose significant safety related risks. An
automatic burner system helps to maintain the optimum air to fuel ratio. 

However, installation of this system requires the use of solar as fuel.
Under the BEIP, an automatic burner system was installed at a
MSME which had to switch from using mazoot to solar to allow
installation and use of this system.  Figure(2) is an overall view of
the boiler/burner system.

SEAM Programme 

BOILER EFFICIENCY IMPROVEMENT PAYS

Introduction
Generally, Micro, Small, Medium Enterprises (MSMEs) in Egypt use
boilers with capacities ranging between 1 to 15 tons/hour. Most
MSMEs do not have experience in operating and maintaining
boilers at optimum efficiency. Consequently, fuel consumption at
the boilers is high, efficiencies of steam generation are low and air
emissions to the environment are high. In addition, improper
operation of the boilers can be a safety risk to the workers.

In order to demonstrate economic and environmental benefits of
boiler tune up, a Boiler Efficiency Improvement Programme (BEIP)
was launched. Under the BEIP, several measures were
implemented across 5 factories, ranging from boiler tune up to
burner replacement, pipe insulation and pre-heating of the boiler
water via condensate recovery. These measures showed that
paybacks to the investments ranged between 10 to 30 months and
there was a reduction in the emissions to the environment. 

Factories participating in BEIP 
The MSMEs participating in the BEIP belonged to Qeft of Qena
Governorate and El-Kawther industrial estates and at El-Dayabat area
in Sohag Governorate. The MSMEs represented a wide cross-section
of manufacturing sectors, such as juice and jam production, paper
board, poultry, meat and animal feed manufacturing. The boiler
capacities ranged from 0.5 tons/hr up to 4 tons/hr of saturated
steam production.  In most cases the steam produced was used for
indirect heating, sterilization, dehumidification or humidification. 

Cleaner Production Opportunities 
Cleaner production interventions considered a variety of options,
ranging from no investment (e.g. tune up) to moderate investments
(e.g. replacements and add-ons). The options included boiler tune
up, burner replacement, pipe insulation and pre-heating of the boiler
water via condensate recovery.

Cleaner Production Implementation 
Boiler Tune up

Boiler tune up was carried out at five MSMEs (see Table 1). As a
first step, baseline assessment of boilers was carried out that
included evaluation of the existing combustion efficiency, recording
of fuel consumption and analysis of emissions from stacks.
Emissions were analyzed for key parameters such as sulphur
dioxide (SO2, ) carbon monoxide (CO), carbon dioxide (CO2) and
nitrogen oxides (NOx) using LANCOM 6500A gas analyzer. Figure
1 depicts a typical boiler.

Tune up consisted of adjusting air to fuel ratio and cleaning of the
burners. Figure (1) represents schematic figure for a boiler. The tuning
process started with measuring stack gas analysis. If the reading was

Ministry of State for Environmental Affairs
Egyptian Environmental Affairs Agency

Entec UK Ltd, ERM
UK Department for International Development (DFID)

18-17 OƒbƒdG ¤EG AGƒ¡dG áÑ°ùf ¿CGh %40 OhóM ≈a óFGõdG AGƒ¡dG áÑ°ùf ¿CGh áª¶æŸG

AGƒ¡dG áÑ°ùf §Ñ°V ºàj •hô°ûdG √òg ôaGƒJ ΩóY ádÉM ≈a .§Ñ°V ¤EG ájÓ¨dG êÉà– Óa

ºàj ≈àM á«∏ª©dG IOÉYG  ºàjh .iôNCG Iôe áæNóŸG π«dÉ– AGôLEG ºàj ºK OƒbƒdG ¤EG

 .áHƒ∏£ŸG èFÉàædG ≈∏Y ∫ƒ°ü◊G

∫ó©e π«é°ùJ ,¥GÎM’G IAÉØc º««≤J ≥jôW øY §Ñ°†dG ó©H ájÓ¨dG AGOCG º««≤J ºàjh

πc ÖjQóJ ” óbh .øNGóŸÉH ¥GÎM’G øe áŒÉædG äGRÉ¨dG π«∏–h OƒbƒdG ∑Ó¡à°SG

AGôLEG á«Ø«c ≈∏Y ¢ùªÿG äBÉ°ûæŸÉH äÉjÓ¨dG π«¨°ûJ ≈∏Y Ú∏eÉ©dG h Ú°Sóæ¡ŸG øe

ºàJ ÖjQóàdGh ájÓ¨dG §Ñ°V ¬«∏ªY âfÉc óbh .πãeC’G É¡FGOCG á«Ø«ch äÉjÓ¨dG §Ñ°V

 .πeÉc πªY Ωƒj ≈a IOÉY

á«µ«JÉeƒJG ¥GÎMG áY’h Ö«côJ

 `d ≈ªàæJ ≈àdG äCÉ°ûæŸG äÉjÓZ øe ÒãµdG πª©JMSMEô≤àØJ É«∏fi á©æ°üe äÉY’ƒH

¤ÉY ∑Ó¡à°SG ¤EG ∂dP iODƒjh.OƒbƒdG ¤EG AGƒ¡∏d ≈∏ãŸG áÑ°ùædG ≈a ºµëà∏d πFÉ°Sh iG ¤EG

Ö«côJ ¿CG óLh óbh .áë°üdG h ¿ÉeC’G ≈∏Y IQƒ£N øe ∂dP ¬∏ãÁ Ée ¤EG áaÉ°VE’ÉH Oƒbƒ∏d

.≈∏ãŸG áÑ°ùædG ¿ƒµàd OƒbƒdG ¤EG AGƒ¡dG áÑ°ùf §Ñ°V ≈∏Y óYÉ°ùj á«µ«JÉeƒJCG áY’ƒd ΩÉ¶f

¿CÉH Éª∏Y Oƒbƒc Q’ƒ°ùdG ΩGóîà°SG ¤EG ∫ƒëàdG á«µ«JÉeƒJCG áY’ƒd ΩÉ¶f Ö«côJ Ö∏£J óbh

Ö«côJ ” óbh .É¡d ΩÉ¶ædG Gòg πãe Ö«côJ ™Øæj ’ Oƒbƒc ähRÉŸG Ωóîà°ùJ ≈àdG äCÉ°ûæŸG

¤EG OƒbƒdG á«Yƒf ICÉ°ûæŸG äÒZ ¿CG ∂dP iOCG óbh äCÉ°ûæŸG óMCG ≈a á«µ«JÉeƒJCG áY’ƒd ΩÉ¶f

.¬Ñ«côJ ó©H á«µ«JÉeƒJhC’G áY’ƒdG ΩÉ¶f (2) πµ°T πãÁh .ähRÉŸG øe ’óH Q’ƒ°ùdG ΩGóîà°SG

áeó≤ŸG
äÉjÓZ ô°üe ≈a áeÉY á£°SƒàŸGh IÒ¨°üdGh á≤«bódG á«YÉæ°üdG äCÉ°ûæŸG Ωóîà°ùJ

IÈÿG ¤EG äCÉ°ûæŸG √òg º¶©e ô≤àØJh .áYÉ°S/QÉîH øW 15 - 1 øe ìhGÎJ á©°S äGP

π©Œ ≈àdG áª«∏°ùdG á≤jô£dÉH áfÉ«°üdG AGOCG á«Ø«c h äÉjÓ¨dG √òg π«¨°ûàd á«aÉµdG

™e É©ØJôe OƒbƒdG ∑Ó¡à°SG ¿ƒµj ¤ÉàdÉHh  .≈∏ãŸG IAÉØµdG óæY πª©J äÉjÓ¨dG

áaÉ°VE’ÉH .§«ÙG AGƒ¡∏d ájRÉ¨dG äÉKÉ©Ñf’G ´ÉØJQG ™e QÉîÑdG êÉàfEG IAÉØc ¢VÉØîfG

.á«YÉæ°üdG äBÉ°ûæŸÉH Ú∏eÉ©dG ≈∏Y áª«∏°S ÒZ IQƒ°üH äÉjÓ¨dG π«¨°ûJ ô£N ¤EG

Ú°ùëàd É›ÉfôH AGôLCGh AóH ” äÉjÓ¨dG §Ñ°†d á«Ä«ÑdGh á«dÉŸG óFGƒØdG ióe äÉÑKE’h

øe 5 Oó©d äÉ°SQÉªŸG øe OóY ≥«Ñ£J ” èeÉfÈdG Gòg QÉWEG ≈ah .äÉjÓ¨dG IAÉØc

Ò°SGƒe ∫õY ,¥GÎM’G áY’h Ò«¨J ,äÉjÓ¨∏d §Ñ°V ÚH âMhGôJ á«YÉæ°üdG äCÉ°ûæŸG

óbh .™LÎ°ùŸG ∞ãµàŸG QÉîÑdG ≥jôW øY ájÓ¨dG √É«Ÿ ≈FóÑŸG Úî°ùàdG ™e QÉîÑdG

™e kGô¡°T30 - 10 øe ìhGÎJ ∫ÉŸG ¢SCGQ ´ÉLÎ°SG IÎa ¿CG äÉ°SQÉªŸG √òg äô¡XCG

.á£«ÙG áÄ«ÑdG ¤EG äÉKÉ©Ñf’G ≈a ®ƒë∏ŸG ¢†ØÿG

äÉjÓ¨dG √AÉØc Ú°ù– èeÉfôH ≈a ácQÉ°ûŸG äCÉ°ûæŸG
 äBÉ°ûæŸG ≈ªàæJ(MSME)á«YÉæ°üdG §≤a áæjóe ¤EG èeÉfÈdG ≈a âcQÉ°T ≈àdG

πã“h .êÉgƒ°S á¶aÉëÃ äÉHÉjódG á≤£æeh á«YÉæ°üdG ôKƒµdG á≤£æeh Éæb á¶aÉëÃ

¥Qh ,äÉHôŸGh ôFÉ°ü©dG áYÉæ°U øe ìhGÎJ áØ∏àfl á«YÉæ°U äÉWÉ°ûf äCÉ°ûæŸG √òg

äÉjÓ¨dG á«LÉàfEG á©°S ìhGÎJh .≈fGƒ«◊G ∞∏©dG êÉàfEGh Ωƒë∏dGh êÉLódG ,¿ƒJôµdG

¬fCG óLh óbh .áYÉ°ùdG ≈a ™Ñ°ûe QÉîH øW 4 ¤G 0^5 ÚH äCÉ°ûæŸG Iòg ≈a áeóîà°ùŸG

º«≤©àdGh ô°TÉÑe Ò¨dG Úî°ùàdG äÉ«∏ªY ≈a œÉædG QÉîÑdG Ωóîà°ùj ä’É◊G º¶©e ≈a

.áHƒWôdG ádGREG ÉfÉ«MCGh Ö«WÎdG äÉ«∏ªY ≈ah

∞¶fC’G êÉàfE’G ¢Uôa
âMhGôJ ¢UôØdG øe ójó©dG ∞¶fC’G êÉàfE’G äÉ«LƒdƒæµàH á°UÉÿG äÓNGóàdG âæª°†J

äGQÉªãà°SG äGP ¢Uôa ¤G äÉjÓ¨dÉH ¥GÎM’G §Ñ°V πãe äGQÉªãà°SG ¿hóH ¢Uôa øe

áY’h Ò«¨J ,¥GÎM’G §Ñ°V ∂dP øª°†J óbh .áaÉ°VE’G hCG ∫ÓME’G äÉ«∏ªY πãe ádóà©e

ΩGóîà°SÉH ájÓ¨dG ájò¨J √É«Ÿ ≈FóÑŸG Úî°ùàdGh QÉîÑdG Ò°SGƒe ∫õY ,¥GÎM’G

 .™LÎ°ùŸG ∞ãµàŸG QÉîÑdG

∞¶fC’G êÉàfE’G ¢Uôa äÉ≤«Ñ£J
äÉjÓ¨dG §Ñ°V

¤hG Iƒ£îc .(1) ∫hóL ≈a í°Vƒe ƒg Éªc äBÉ°ûæe á°ùªN OóY ≈a äÉjÓ¨dG §Ñ°V ”

π«é°ùJ ™e á«dÉ◊G ¥GÎM’G IAÉØc º««≤J ≥jôW øY äÉjÓ¨∏d ≈FóÑe º««≤J AGôLCGEG ”

πãe øNGóŸÉH áŒÉædG äGRÉ¨∏d  á«°SÉ°SC’G äÉfƒµŸG π«∏–h OƒbƒdG ∑Ó¡à°SG ∫ó©e

RÉ¡L ΩGóîà°SÉH ÚLhÎædG ó«°SÉcGh ¿ƒHôµdG ó«°ùcCG ≈fÉKh ∫hCGh âjÈµdG ó«°SÉcG

 .6500 Ωƒµf’ äGRÉ¨dG π«∏–

.äÉY’ƒdG ∞«¶æJ ™e OƒbƒdG ¤EG AGƒ¡dG áÑ°ùf §Ñ°Vh πjó©J øe  §Ñ°†dG á«∏ªY ¿ƒµàJh

¢SÉ«≤H ájÓ¨dG §Ñ°V á«∏ªY CGóÑJh .QÉîH ájÓ¨d É«£«£îJ Éª°SQ (1) πµ°T πãÁh

ÚfGƒ≤dG ™e ≈°TÉªàJ É¡fCÉH π«dÉëàdG äOÉaCG GPCÉa øNGóŸÉH ¥GÎM’G äGRÉZ π«∏–h

''óFÉY ¬d QÉîÑdG äÉjÓZ IAÉØc Ú°ù–''
á«Hô©dG ô°üe ájQƒ¡ªL ,Éæbh êÉgƒ°S ≈à¶aÉëÃ äCÉ°ûæŸG øe Oó©d ádÉM á°SGQO

á`````Ä«ÑdG ¿ƒ````Ä°ûd á```dhódG IQGRh
áÄ«ÑdG ¿ƒÄ°T RÉ¡L

IóëàŸG áµ∏ªŸÉH ΩEG .QCG .iEG h IOhóÙG ∂àfEG ácô°T
á``«fÉ£jÈdG á``«dhódG á``«ªæàdG IQGOEG

THE CASE OF FACTORIES IN QENA AND SOHAG GOVERNORATES, EGYPT

º``«```°S è```eÉ``fô`H

Figure 2 - Overall view of the boiler/burner system
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Figure (1) Schematic presentation of a boiler/burner system
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SEAM Programme

Installation of Condensate Return System 

Steam, when distributed through the pipes, condenses as heat gets
transferred. The condensate is basically distilled water at high
temperature and if collected and returned to the boiler it can
increase the feed water temperature. This can lead to substantial
reductions in the consumption of boiler fuel. Such a system was
implemented in a period of 3 days at one of the MSMEs, complete
with pipe work and valves, condensate storage tank, pump and
glass wool insulation. 

Cleaner Production Pays 
Table 1 provides a summary of results of boiler tune up operations
carried out at the five factories. Tune up resulted in an average of
2% improvement in the combustion efficiency, leading to an
average of 0.4% decrease in the consumption of fuel. The cost of
providing tune up services was LE10,300; total benefits of
LE12,000/year were achieved due to reduced consumption of fuel,
leading to an average payback of 10 months.

In addition, tune up led to reduction in emissions to the order of
Law 4 for 1994. Table 2 shows results of CP interventions at two
of the MSMEs that required minor to moderate investments.
Payback periods in this case ranged between 15 to 30 months. 

More Information
Further information can be obtained from the Egyptian Environmental
Affairs Agency. Additional Community Environmental Project
information can be downloaded from the SEAM website
http://www.seamegypt.org.

∞ãµàŸG QÉîÑdG ´ÉLÎ°SG ΩÉ¶f Ö«côJ

iQGô◊G ∫É≤à˘f’G á˘é˘«˘à˘f ∞˘ã˘µ˘à˘j QÉ˘î˘Ñ˘dG Ò°SGƒ˘e ∫Ó˘N ø˘e QÉ˘î˘Ñ˘dG Qhô˘e º˘à˘j É˘eó˘æ˘Y

Éªc ∞ãµàŸG QÉîÑdG πãÁh .iôNCG Iôe É¡æe IOÉØà°S’G øµÁ áæNÉ°S √É«e ¤EG ∫ƒëàjh

¿GõN ‹EG É¡JOÉYGh É¡©ªL ” Ée GPEG á©ØJôe IQGôM áLQO äGP Iô£≤e √É«e ÓÑb ôcP

»≤«≤M ¢†ØN ¤EG ∂dP iODƒjh .ájò¨àdG AÉe IQGôM áLQO øe ójõj √É«ŸÉH ájÓ¨dG …ò¨J

´ÉLÎ°S’ ÓeÉµàe ÉeÉ¶f Ö«côJ ” óbh .ájÓ¨dG ≈a Ωóîà°ùŸG OƒbƒdG ∑Ó¡à°SG ≈a

á£°SƒàŸGh IÒ¨°üdG äÉYÉæ°üdG ´É˘£˘≤˘d ≈˘ª˘à˘æ˘J ≈˘à˘dG äCÉ˘°ûæŸG ó˘MÉ˘H ∞˘ã˘µ˘àŸG QÉ˘î˘Ñ˘dG

QÉîÑdG ™«ªŒ ¿GõNh ¢ùHÉÙG ∂dòch ÉjQGôM É¡dõY ™e áeRÓdG Ò°SGƒŸG øe ¿ƒµàj

” óbh .≈LÉLõdG ±ƒ°üdG ΩGóîà°SÉH ∫õ©dG ™e ∞ãµàŸG QÉîÑdG ï°V áÑª∏Wh ∞ãµàŸG

 .§≤a ΩÉjCG áKÓK ≈a ΩÉ¶ædG Gòg Ö«côJ RÉ‚EG

∞¶fC’G êÉàfE’G äGQÉªãà°SG
√òg åjóM ¢ùªÿG äBÉ°ûæŸÉH ” iòdG äÉjÓ¨dG §Ñ°V èFÉàæd É°üî∏e (1) ∫hó÷G πãÁ

§°SƒàÃ ¥GÎM’G IAÉØc ≈a ø°ù– É¡æY èàf äÉjÓ¨dG §Ñ°V á«∏ªY ¿CG ßMÓjh .á°SGQódG

§Ñ°V á«∏ªY ∞«dÉµJ âfÉc óbh .%0^4 §°SƒàÃ OƒbƒdG ∑Ó¡à°SG ¢†ØN ≈a ÖÑ°ùJ É‡ %2

É¡«æL 12^000 ÉgQGó≤e á«dÉe IóFÉa ∂dP øY èàfh ¬«æL 10^300 ¤GƒM äÉjÓ¨dG

10 ÉgQGó≤e ∫ÉŸG ¢SCGôd OGOÎ°SG IÎa ≈£©j É‡ OƒbƒdG ∑Ó¡à°SG ≈a ôaƒdG áé«àf Éjƒæ°S

ΩÉ©d 4 ¿ƒfÉ≤dG ™e ≥aGƒàj ÉÃ ájRÉ¨dG äÉKÉ©Ñf’G ≈a ¢†ØÿG ¤EG áaÉ°VE’ÉH Gòg .ô¡°T

OóY ≈a iôNC’G äÓNGóàdG áé«àf É¡«∏Y π°üëàŸG èFÉàædG (2) ∫hó÷G πãÁh .1994

OGOÎ°S’G IÎa ¿CG ßMÓjh .ádóà©e ¤EG áØ«ØW äGQÉªãà°SG ∂dP Ö∏£J ≈àdGh ICÉ°ûæe ÚæKG

.ô¡°T 30-15 ÚH âMhGôJ äGQÉªãà°S’G √ò¡d

äÉeƒ∏©ª∏d á«aÉ°VEG QOÉ°üe
äÉeƒ∏©e ≈∏Y ∫ƒ°ü◊G øµÁh .áÄ«ÑdG ¿ƒÄ°T RÉ¡L øe äÉeƒ∏©ŸG øe ójõe »∏Y ∫ƒ°ü◊G øµÁ
zº«`̀ °S{  è`̀ `eÉfÈH ¢UÉÿG ™bƒŸG øe ™ªàÛG ácQÉ°ûÃ á«Ä«ÑdG äÉYhô°ûŸG ∫ƒM á«aÉ°VEG

http://www.seamegypt.org
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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.

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

 .ΩCG .QBG .iEGh 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°ûæŸGSMEs(:á°SGQO áFÉe øe ÌcG AGôLEÉH º«°S èeÉfôH ΩÉb

) ∞¶fC’G êÉàfE’G ¢UôØd ™jô°S º««≤JCPOA(á£°SƒàŸGh IÒ¨°üdG äÉYÉæ°üdG ´É£≤d

.…OÉ°TQEG ´hô°ûe 30 ¤GƒM ≥«Ñ£J ” óbh

äBÉ°ûæŸG32 ¤Gƒ◊ á«YÉæ°U äÉ©LGôe AGôLCÉH º«`°S èeÉfôH ΩÉ``b :IÒÑµdGh á£°SƒàŸG

.iOÉ°TQEG ´hô°ûe 23 ≥«Ñ£J ” Éªc .¿ƒHÉ°üdGh äƒjõdGh ájòZC’Gh è«°ùædG äÉYÉ£b ≈a ™æ°üe

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
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Table 1 - Results of boiler tune ups at four MSMEs (no investments)

MSME

Boiler
Capacity
(tons/hr)

/
Number

of
Boilers

Excess air*
%

Combustion
Efficiency

%

SO2

(mg/m3)
CO

(mg/m3)
CO2

**

%
NOx

(mg/m3)

Fuel
Consumption

(tons/year)

Before
Tune
Up

After
Tune
Up

Before
Tune
Up

After
Tune
Up

Before
Tune
Up

After
Tune
Up

Before
Tune
Up

After
Tune
Up

Before
Tune
Up

After
Tune
Up

Before
Tune
Up

After
Tune
Up

Before
Tune
Up

After
Tune
Up

E n v i r o n m e n t a l
Limit (Law 4) --- --- 3,400 250 --- 300 ---

Hathor for  Juice
and Jams
Production

1.1/
(one) 25 40 86 89.3 900 750 Over

2000 85 6.5 10.92 45 160 56.3 54.2

Alarabiya for
Paperboard and
Paper Mills

2/ (one) 26.3 28.4 86.6 87.4 1,085 963 90 54 12.18 11.97 146 142 435 430.7

Poultry
(Slaughter-house)
at Alahaywa

4/ (one) 41 41.3 87.8 89.6 742 696 170 91 10.86 10.83 101 94 70 68.6

The Project for
Meat and Dairy
Products

0.5/
(two) 119.7 46.2 86.1 88.5 1,148 699 75 58 6.85 10.45 71 95 42 40.9

El-Watania
Company for
animal Feed

0.5/
(one) 168 151 88 90 592 566 166 111 5.9 6.3 80 83 72 70

Average change +2.0 -78% -0.4%

Table 2 - Results of boiler tune ups at Four MSMEs (Minor to moderate investments)

MSME CP Intervention Implemen-tation
Cost (LE) Efficiency related gains Financial benefits

LE/ year Environmental Benefits
Pay Back

Period
Hathor for Juice
and Jams
Production

Installation of
condensate return
system for pre-heating
of boiler water

19,000 Solar consumption before was 126
tons/day. After the condensate recovery
system, the consumption of solar reduced
to 114.5 tons/year

15,000 Water and energy conservation. 15

El-Watania
Company for
animal Feed

Installation of
automatic burner
system and Insulation
of boiler body

43,000 Efficiency of the boiler improved from 70% to
85%. Earlier the heat value of the fuel
(mazoot) over a year was 14 GJ. With the
change in fuel, automatic burner system and
boiler body insulation, the heat input
requirements reduced to 12.6 GJ/year.

17,000 Reduction in air pollution (switch from
Fuel#6 to Fuel#2). CO emissions
reduced by 81%, SO2  by 70%, and
NOx  emission dropped by 75%.
Also, health and safety condition for
the workers was improved.

30*

* The payback period for automatic burner installation was not impressive, due to an increase in the price of solar by around 50%. 

 ´É£b √BÉ°ûæe ÚæKG Oó©d äÉjÓ¨dG ¥GÎMG §Ñ°V èFÉàf (2) ∫hóLMSME(ádóà©e ¤EG áØ«ØW äGQÉªãà°SG)

OGOÎ°SG √Îa
(Gô¡°T) ∫ÉŸG ¢SCGQ ≈Ä«ÑdG óFÉ©dG iOÉŸG óFÉ©dG

(Éjƒæ°S/á«æL) IAÉØµdÉH á°UÉÿG óFGƒ©dG äGQÉªãà°S’G
¬«æL ∞¶fC’G êÉàfE’G äÉ°SQÉ‡ MSME

15 OƒbƒdG h √É«ŸG ∑Ó¡à°SG ≈a ôaƒdG 15^000 114^5 ¤EG 126 øe Q’ƒ°ùdG Oƒbh ∑Ó¡à°SG ¢†ØN ”
QÉîÑdG ´ÉLÎ°SG ΩÉ¶f Ö«côJ ó©H Éjƒæ°S øW

19^000 ´É˘˘˘LÎ°SG ΩÉ˘˘˘˘¶˘˘˘˘f Ö«˘˘˘˘cô˘˘˘˘J
Úî˘°ùà˘∏˘d ∞˘ã˘µ˘àŸG QÉ˘î˘Ñ˘˘dG
ájÓ¨dG ¬jò¨J √É«Ÿ ≈FóÑŸG

êÉàf’ QƒëàM
≈HôŸGh  ôFÉ°ü©dG

30* .(Q’ƒ°S ¤EG ähRÉe øe ∫ƒëàdG) ≈FGƒ¡dG çƒ∏àdG ¢†ØN
 äÉKÉ©ÑfG ¢†ØNCO ,%81 ¬Ñ°ùæHSO2%70 ¬Ñ°ùæH

 äÉ˘KÉ˘©˘Ñ˘fG â°†Ø˘î˘˘fG É˘˘ª˘˘cNOxÉ˘ª˘c .%75 ¬˘Ñ˘˘°ùæ˘˘H
.Ú∏eÉ©∏d á«æ¡ŸG áë°üdG h áeÓ°ùdG ±hôX âæ°ù–

17^000 Ö«côJ áé«àf .%85 ¤EG %70 øe ¥GÎM’G √AÉØc Ú°ù– ”
IQGô◊G âfÉc ájÓ¨dG ¿óH ∫õY ™e ¬«µ«JÉeƒJG ¬Y’h ΩÉ¶f
≈a ∫ƒL Éé«L 14 ähRÉŸG ΩGóîà°SÉH ájÓ¨∏d IOhõŸG
 Q’ƒ°ùdG ΩGóîà°SG ™e ∫ƒL Éé«L 12^6 ¤EG â°†ØîfG ΩÉ©dG

43^000 ¬˘˘˘˘˘˘Y’h ΩÉ˘˘˘˘˘˘¶˘˘˘˘˘˘f Ö«˘˘˘˘˘˘cô˘˘˘˘˘˘J
¿ó˘H ∫õ˘Y ™˘e ¬˘«˘µ˘˘«˘˘JÉ˘˘eƒ˘˘JG

ájÓ¨dG

êÉàf’ á«æWƒdG
≈fGƒ«◊G ∞∏©dG

 á«µ«JÉeƒJC’G áY’ƒdG ΩÉ¶f ádÉM ≈a ∫ÉŸG ¢SCGQ OGOÎ°SG √Îa ¿CG ßMÓŸG øe    * .≥«Ñ£àdG âbh %50 ¬Ñ°ùæH Q’ƒ°ùdG ô©°S ´ÉØJQEG áé«àf ∂dP h Gô¡Ñe ¢ù«d

*   Optimum Air/Fuel ratio is 17 to 18%
**  In general CO2 percentage increases because of more conversion of CO to CO2 due to improved combustion efficiency.

 ´É£b äBÉ°ûæŸ äÉjÓ¨dG ¥GÎMG §Ñ°V èFÉàf (1) ∫hóLMSME(äGQÉªãà°SG ’)

OƒbƒdG ∑Ó¡à°SG
(ΩÉY/øW)

 ÚLhÎædG ó«°SÉcCG
 (3Ω/º¨e)

ó«°ùcCG ≈fÉK
(% ) **¿ƒHôµdG

¿ƒHôµdG ó«°ùcCG ∫hCG
(3Ω/º¨e)

âjÈµdG ó«°ùcG ≈fÉK
(3Ω/º¨e)

(%) ¥GÎM’G √AÉØc (%) *óFGõdG AGƒ¡dG
¬jÓ¨dG á©°S
(¬YÉ°S/øW)

OóY/
äÉjÓ¨dG MSME

ó©H
§Ñ°†dG

πÑb
§Ñ°†dG

ó©H
§Ñ°†dG

πÑb
§Ñ°†dG

ó©H
§Ñ°†dG

πÑb
§Ñ°†dG

ó©H
§Ñ°†dG

πÑb
§Ñ°†dG

ó©H
§Ñ°†dG

πÑb
§Ñ°†dG

ó©H
§Ñ°†dG

πÑb
§Ñ°†dG

ó©H
§Ñ°†dG

πÑb
§Ñ°†dG

----- 300 ------ 250 3400 ----- ----- (4 ¿ƒfÉ≤dG) á«Ä«ÑdG Ohó◊G

54^2 56^3 160 45 10^92 6^5 85
¥ƒa

2000
750 900 89^3 86 40 25

/1^1
(óMGh)

êÉàf’ QƒëàM
≈HôŸG h ôFÉ°ü©dG

430^7 435 142 146 11^97 12^18 54 90 963 1085 87^4 86^6 28^4 26^3 (óMGh) /2
¥Qƒd á«Hô©dG

¿ƒJôµdG

68^6 70 94 101 10^83 10^86 91 170 696 742 89^6 87^8 41^3 41 (óMGh) /4
‹B’G QõÛG

äÉHÉjódÉH

40^9 42 95 71 10^45 6^85 58 75 699 1148 88^5 86^1 46^2 119^7
/0^5
(ÚæKG)

ºë∏dG ´hô°ûe
äÉÑjódÉH ¿ÉÑdC’Gh

70 72 83 80 6^3 5^9 111 166 566 592 90 88 151 168
/0^5
(óMGh)

êÉàf’ á«æWƒdG
≈fGƒ«◊G ∞∏©dG

%0^4- %78 - 2+ Ò«¨àdG §°Sƒàe

.%18-17 ≈g ≈∏ãŸG (OƒbƒdG/AGƒ¡dG) ¬Ñ°ùf    *
.¥GÎM’G √AÉØc Ú°ù– ™e ¿ƒHôµdG ó«°ùcCG ≈fÉK ¤EG ¿ƒHôµdG ó«°ùcCG ∫hCG ∫ƒ– áé«àf ójõJ ¿ƒHôµdG ó«°ùcCG ≈fÉK áÑ°ùf ¬eÉY áØ°üH **
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