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 انًسخخهص

 

٣ٜذف ٛزا اُجحش ك٢ رُي الإؽبس إ٠ُ سطذ رِٞس اُٜٞاء ك٠  ثؼذ أٗحبء ٓظش ، أُظبحت ُلأٗشطخ اُظ٘بػ٤خ ٝأعجبة 

حذٝصٚ ،أعب٤ُت ٌٓبكحزٚ ػٖ ؽش٣ن اعزخذاّ ثؼغ الأعٜضح أُظٔٔخ ُِحلبظ ػ٠ِ اُغٞدح اُج٤ئ٤خ، ٝكوب ُِٔؼب٤٣ش اُو٤بع٤خ 

،الاعزلبدح ٖٓ ؿبصاد اُؼٞادّ اُخبسعخ ك٢ ًض٤ش ٖٓ الأؿشاع اُظ٘بػ٤خ ًزغخ٤ٖ اُٜٞاء ،أُبء اُجبسد ،ػ٤ِٔبد اُزغل٤ق 

. ،اُطلاء ،ك٠ أُحشًبد

: ٝرشَٔ اُذساعخ  ػ٠ِ ٓب ٠ِ٣

: هغْ رح٠ِ٤ِ

 ٓشاعؼخ دساعخ ٓب رْ ٗششٙ ك٢ أُؤرٔشاد ٝاُذٝس٣بد اُؼ٤ِٔخ أُزخظظخ ك٢ ٓٞػٞع اُجحش .

 ٣زؼشع لأحزشام الأٗٞاع أُخزِلخ ٖٓ اُٞهٞد ٝاُ٘ٞارظ أُغججخ ُزِٞس اُٜٞاء ٝأُ٘بؽن الأًضش رِٞصب ك٢ ٓظش 

.  ػٖ  ؽش٣ن  ًجبئٖ ه٤بعبد الأسطبد اُغ٣ٞخ

 ٕٝالأعزلبدح ٖٓ ؿبصاد اُؼبدّ ك٠ رظ٤ْٔ عٜبص ٓجبدٍ حشاس١ حِض( Swirling Recuperator Cylinder)  

   إعز٘زبط أكؼَ رظ٤ْٔ ٖٓ اُ٘ٔبرط اُغبثوخ ُؼَٔ عٜبصCyclone Scrubber))  ُِحذ ٖٓ أُِٞصبد ٝاُ٘لب٣بد

 .اُؼبسح ثبُج٤ئخ ٝأُشرجطخ ثؼ٤ِٔبد الأحزشام أُخزِلخ

 

 :هغْ ٓؼ٠ِٔ  

           (Swirling Recuperator Cylinder)        رظ٤٘غ ٝاخزجبس عٜبص ٓجبدٍ حشاس١ حِض٠ٗٝ: أٝلا

. ٣ؼزٔذ ػ٠ِ اُج٤بٗبد ٝالأثؼبد ٝرض٣ٝذٙ ثأعٜضح اُو٤بط أُخزِلخ ُو٤بط دسعبد اُحشاسح ٝٓؼذلاد اُزذكن  

. ٣زْ ك٤ٚ اعزخذاّ ؿبصاد اُؼٞادّ ك٢ رغخ٤ٖ أُبء ٝاُٜٞاء اُجبسد ٝاعزخذآٚ ك٢ ٓخزِق الأؿشاع اُظ٘بػ٤خ

 

 رظ٤٘غ ٝاخزجبس عٜبص ٖٓ ؿبصاد اُؼٞادّ ٝإٗزبط (Cyclone Scrubber) ٣زْ ك٤ٚ اُحذ ٖٓ أُِٞصبد اُز٢ ر٘زظ: صب٤ٗب

ػٞادّ عذ٣ذح رٌٕٞ طذ٣وخ ُِج٤ئخ ٝػَٔ رحغ٤٘بد ُِٞهٞد أُغزخذّ ٝٗظْ الإحزشام ٝسكغ ًلبءح اُزشـ٤َ ٖٓ أعَ 

. أُحبكظخ ػ٠ِ اُغٞدح أُطِٞثخ ُِٜٞاء أُح٤ؾ ث٘ب

 

٠ٌُٝ ٗظَ ا٢ُ ث٤ئخ طبُحخ ُِٜٞاء أُح٤ؾ ث٘ب ٣غت إٔ ٣زْ رح٤َِ اُ٘زبئظ أُؼ٤ِٔخ ٝٓ٘بهشخ ٓب رْ اٗغبصٙ ٝ ػَٔ 

.  الأػبكبد اُلاصٓخ اُٞاعت رٞاكشٛب ك٠ أُغزوجَ ُِٞطٍٞ ا٠ُ أػ٠ِ  ًلبءح ٌٓٔ٘خ

 

 .ٝهذ ٗٞهشذ اُ٘زبئظ ٝهذٓذ ٓوزشحبد ُجحٞس ٓغزوجِخ ك٢ ٛزا أُٞػٞع

 

 



 يهخص انرسبنت

 

 

انعبدو  غبزاث انحرارة يٍحصًيى و حصُيع و اخخببر جهبز لأسخرجبع 
 وحقهيم حهىد انهىاء

Design, Manufacture and Test of an Instrument  

for Heat Recovery from Exhaust Gas  

and Reduce Air Pollution  
 

:  ححخىي انرسبنت عهً سبعت فصىل

  (Introduction) ديتيقال و يخضًٍ- انفصم الأول

 اُزِٞس ٝ ًزُي ٓظبدس اُزِٞس ٝ ٗغجخ اُزِٞس  ٖٓ احزشام أُخِلبد اُظِجخ اُز٠ ر٘زظ ٕرحز١ٞ ػ٢ِ ٗظشح ػبٓخ ع

ٖٓ اعٔب٠ُ أُِٞصبد ًٝزُي اٗجؼبصبد أُظبٗغ ٝحشم  % 26ٖٓ اعٔب٠ُ أُِٞصبد ٝرحزٟٞ ؿبصاد اُؼبدّ ػ٠ِ 36%

ٖٓ اعٔب٠ُ أُِٞصبد ٝطٞلاٴ إ٢ُ ٓشٌِخ اُجحش ٝٛذف اُجحش ٜٝٓ٘غ٤زٚ  % 38أُخِلبد اُضساػ٤خ ك٠ اُٜٞاء اُز٠ رجِؾ 

 .ُزخل٤غ اُزِٞس اُحشاسٟ  ٝ اُحذ ٓ٘خ ٝ أُحبكظخ ػ٠ِ اُظحخ اُؼبٓخ ٝ اُج٤ئخ 

 

     (General Literature review)يراجعت انُشراث وانًجلاث انعهًيت انسببقت- انفصم انثبَي

أُجبدلاد اُحشاس٣خ ٝ اٗٞاػٜب - ٣حزٟٞ ػ٠ِ ٓب هذّ ٖٓ أػٔبٍ عبثوخ ٌَُ ٖٓ أ

رِٞس اُٜٞاء ثٔب ٣حز٣ٞخ ٖٓ ؿبصاد عبٓخ -   ة                                                   

 .اُغ٤ٌِٕٞ ٝ الأعٌشثش ٝ أٗٞاػخ -  ط                                                    

 

 (Monitoring Air Pollution )ادو ع رصذ غب زاث الوييضًٍ- انفصم انثبنذ

 ٝ رشَٔ سطذ ؿبصاد اُؼبدّ ك٠ ثؼغ دٍٝ اُؼبُْ ٝ ًزُي ٓظش ػٖ ؽش٣ن ٓحطبد اُشطذ أُ٘زششح ك٠ اٗحبء ٓظش  

-صب٠ٗ أًغ٤ذ اٌُجش٣ذ )ٝ ٓظبدس اُزِٞس أُخزِلخ ٝ رأص٤ش ٛزا اُزِٞس ػ٠ِ اُج٤ئخ ٝ اُظحخ ٝ سطذ ٗغت اُـبصاد اُغبٓخ 

ك٠ ع٤ٔغ أح٤بء ٓظشٝأُحبكظبد ٝ ٓوبسٗزٜب ػٖ اُؼبّ اُغبثن ُِشطذ ٝ هذ رْ  (اُغض٣ئبد اُذه٤وخ-أًبع٤ذ ا٤ُ٘زشٝع٤ٖ

 ( .2005-2004  )دساعخ ٝ ٓوبسٗخ سطذ اُـبصاد ٖٓ ٓحطخ اُؼجبع٤خ ٝ ٓحطبد اخشٟ ع٘خ

 

 

 



  Test apparatus ))ة وإخخببر الأجهسة  اسخرجبع انحرارو يخضًٍ- انفصم انرابع 

ٝ رشَٔ رظ٤ْٔ ٝ رظ٤٘غ ٝ اخزجبس عٜبص ٓجبدٍ حشاسٟ  حِض٠ٗٝ ٣زْ ك٤خ اعزشعبع اُحشاسح ػٖ ؽش٣ن اعزخذاّ  

 .ؿبصاد اُؼبدّ ك٠ ػ٤ِٔبد اُزغخ٤ٖ ٝ اُزـ٤ِق ٝ اُزغل٤ق ٝ ششػ ؽش٣وخ أدائخ ٝ ٤ٔٓضارخ ٝ اعزخذآخ ك٠ اُظ٘بػخ 

 

  (Experimental result of recuperator )و يخضًٍ- انفصم انخبيس

اعزخذاّ اُ٘زبئظ اُ٘ظش٣خ ُغٜبص اعزشعبع اُحشاسح اُحِض٤ٗٝخ ك٠ رطج٤وٜب ػ٠ِ اُ٘زبئظ أُؼ٤ِٔخ ٝ ٓوبسٗخ أُجبدٍ اُحشاسٟ 

 ٖٓ أُجبدٍ اُحشاسٟ %1.8 ة ءحد إ أُجبدٍ اُحشاسٟ اُحِض٠ٗٝ أًضش ًلباصتااُؼبدٟ ثبُٔجبدٍ اُحشاسٟ اُحِض٠ٗٝ ٝ 

. اُؼبدٟ 

 

  (              السيكلون سكربر ) جهازو يتضمن-  الفصل السادس
(Cyclone Scrubber And Reduction Of Air Pollution From ExhaustGases)  

 

  ٝ ًزُي ؽش٣وخ ػِٔخ ٝ ٤ًل٤خ ٓؼبُغخ ؿبصاد اُؼٞادّ داخِخ ػٖ -اُغ٤ٌِٕٞ )ٝ رشَٔ رظ٤ْٔ ٝ رظ٤٘غ ٝ اخزجبس عٜبص

 أٟ سٝاعت  ثح٤ش لا ٣زجو٠ ٜٓ٘ب ُِِٔٞصبد أُغٔٞػ ثٜبؽش٣ن اعزخذاّ ٓٞاد طذ٣وخ ُِج٤ئخ ُِٞطٍٞ ا٠ُ اُحذٝد اُؼب٤ُٔخ

 . اٝ أٟ ٓخِلبد رؼش ثبُج٤ئخ اٝ ٓٞاد رزلبػَ ٓغ عغْ اُغٜبص

 

   انُخبئج و انخىصيبثو يخضًٍ- انفصم انسببع
(Conclusion and recommendation for future work) 

 

  (Conclusion)انُخبئج

  ٣ضداد اُزبص٤ش اُحشاسٟ أُحغٖ ٓغ اصد٣بد دسعبد اُحشاسح

  رذكن اُذٝٓبد ٣غبػذ ػ٠ِ رو٤َِ عٔي ؽجوخ اُحذٝد ٝ ص٣بدح كزشح ثوبء اُٜٞاء اُغبخٖ ك٠ الأعطٞاٗخ اُذاخ٤ِخ ًٝزُي

 .سهْ اُ٘غِذ ٝاُش٣ُ٘ٞذ ٗٔجش ٝ ٓؼبَٓ الأحزٌبى ٝ ٣ؼط٠ عشػبد ٝٓؼذٍ رذكن اػ٠ِ 

 ٝعذ إ رش٤ًض ٗغجخ خلغ دسعخ  أُِٞصبد اُغبٓخ ك٠ اُـبصاد ٖٓ  ( عٌشثش-اُغ٤ٌِٕٞ )ٖٓ اُغذاٍٝ اُخبطخ ثغٜبص

 :ر٠ الأأُشحِخ اُلأ٠ُٝ ا٠ُ أُشحِخ اُشاثؼخ ى

 32 %ٕٞصب٠ٗ اًغ٤ذ اٌُشث 

 83 %صب٠ٗ اًغ٤ذ اٌُجش٣ذ 

 36 %ٖأًبع٤ذ اُ٘زشٝع٤ 

  ٖرض٣ذ ٗغجخ أًبع٤ذ اُ٘زشٝع٤ٖ ٝ صب٠ٗ اًغ٤ذ اٌُشثٕٞ   (ة أس اٟ )2ػ٘ذٓب رض٣ذ ٤ًٔخ اُٜٞاء ػ .

 

 



 

   (Recommendation)انخىصيبث

  اعزخذاّ اٌُٜشثبء ٝ اُـبص اُطج٤ؼ٠ ُزشـ٤َ اُغ٤بساد ٝ أُظبٗغ ٝ أُ٘بصٍ ٝ اُجؼذ ػٖ اُٞهٞد اُلأ٣لٞسٟ ػشٝسح. 

  سطذ اُـبصاد أُِٞصخ ثبعزٔشاس ٝ ػَٔ دساعبد هجَ ٝ ثؼذ ثذء أُشبس٣غ ك٠ أُ٘بؽن اُظ٘بػ٤خ ُِٞهٞف ػ٠ِ ٗغجخ

 .أُِٞصبد 

  اعزخذاّ ؽبهخ اُش٣بػ ٝ اُطبهخ اُشٔغجخ ٝ ًزُي أُحطبد ا٣ُٝٞ٘خ ك٠ ر٤ُٞذ اٌُٜشثبء ثذلا ٖٓ ٓحطبد ر٤ُٞذ اٌُٜشثبء

 .اُز٠ رؼَٔ ثبُٞهٞد

 

  رش٤ًت أعٜضح ٝ كلارش لأٓزظبص اُـبصاد اُغبٓخ ٝ اُحذ ٜٓ٘ب ػ٠ِ ٓذاخٖ أُظبٗغ ٝ ًزُي رش٤ًت عٜبص اٌُزب٤ُذ

 .ػ٠ِ ٓخبسط اُؼٞادّ ُِغ٤بساد 

 

                                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Summary 

 

Design, Manufacture and Test of an Instrument  

for Heat Recovery from Exhaust Gas  

and Reduce Air Pollution  
 

 
This master contains seven chapters:  

Chapter I - Introduction : 

Contains an overview of pollution as well as sources of air pollution from the combustion 

of solid waste, which produces 36% of the total pollutants and contain the exhaust gases  

26% of the total pollutants, as well as emissions from factories and burning of agricultural 

residues in the air that 38% of the total pollutants. This research aims and methodology to 

reduce pollution emissions, reduce and maintain public health and the environment.  

 

Chapter II - (General Literature review)  

Contains the presentations of each  A- and different types of heat exchangers  

                                                         B - air pollution as it contains toxic gases  

                                                         C - types cyclones and scrubbers.  

 

Chapter III - (Monitoring Air Pollution)  

 Includes the monitoring of exhaust gases in some countries in the world, and Egypt as well 

as by monitoring stations scattered across Egypt. And discover the sources of air pollution 

and the impact of this pollution on the environment, health and monitoring rates of toxic 

gases (sulfur dioxide - nitrogen oxides - fine particles) in all Egypt and compare them from 

the previous year of monitoring, has been studied [Abbaseyia stations years (2004-2005)].  

 

 Chapter IV - Includes heat recovery and test devices (Test apparatus)  

and also include the design and manufacture and test (Swirling recuperator heat recovery) 

is faithful through the use of exhaust gases in the heating processes and packaging, drying 

and explain how the performance and the advantages and used in industry.  



Chapter V -  Includes (Experimental result of recuperator)  

Use the theoretical results for your swirling recuperator heat recovery in its application to 

laboratory results and compare between the thermal heat exchanger plain and swirling 

recuperator and prove that the swirling recuperator more efficient to 1.8% of the heat 

exchanger plain . 

 

 Chapter VI - (Cyclone Scrubber And Reduction Of Air Pollution From Exhaust Gases)  

Include the design and manufacture and test a device (cyclone ) as well as the way it works 

and how to handle the exhaust gases are included through the use of environmentally 

friendly materials to get to the border allowed global pollutants so that there is any public 

deposits or materials interact with the body of the device or any residual damage the 

environment.  

 

Chapter VII - (Conclusion and recommendation)  

(Conclusion) : 

 The swirling recuperator cylinder heat recovery systems are capable of operating at 

700°C  with 60% to 80% heat recovery capability.  

 It is notice that QSWERLING  is equal 1.8   QPLAIN  . 

  Experimental investigation of enhanced effectiveness , heat transfer coefficient and 

friction  factor  characteristics of cylinder fitted with twisted ring inserts  

        of different twist ratios  has been studied.  

  It is observed that the swirl flow helps to decrease the boundary layer thickness of the 

cold air  flow and increase residence time of hot air in the inner cylinder.  

 The enhanced effectiveness, Nuselt number and friction factor increase with the 

decreasing  of the twist ratio.  

  The partitioning and blockage of the cylinder flow cross-section by the ring, resulted in 

higher  flow  velocities.  

 .Secondary fluid (air) motion is generated by the ring twist,  and the  twist mixing 

improves the convection heat & Reynolds number and decrease pressure drop.  

 It is found that the concentration of the poisonous gases decreases by increasing the 

amount of pressurized air. 



 
(Recommendation) : 
                                            
 The use of special filter to absorb motor and car exhaust and noxious gases. 

 The  use  of electricity or natural gases to move the different types of motors 

and cars  instead of petroleum. 

 To use safe and healthy ovens and heaters at homes  operating  by electricity or  

natural  gases instead of kerosene or burning of fossil fuels. 

 To use protective measures against toxic oxides e.g. SO2 and periodic 

measurements in the place of its generation  e.g. petroleum refining, paper and  

battery manufacturing. 

 Avoid the use of food stuff preserved with SO2 and other sulfite salts.  

 Inhibit the use of sulfur and carbon particles in the feast playing toys e.g.  fire 

crasher because it is very dangerous on respiratory. 

 Vehicle Emissions Abatement  by using  Electric Vehicles and Biodiesel  (used 

vegetable oils and animal fat). 
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