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Abstract Of Thesis:   

 الكلية : الهندسة 

 القسم : الميكانيك

 التخصص : ميكانيك

 اسم الطالب: رائد سعد عودة

 جلال محمد جليل د.أ.  الرئيسي: اسم المشرف 

 اسم المشرف الثانوي: أ. د. صالح اسماعيل نجم 

 الشهادة: دكتوراه 

 دراست عدديت وتجريبيت للمجمع الشمسي مع الشمع كمادة متغيرة الطورعنوان الاطروحت : 

ٔ لذ اخز صٍغرٍٍ انعًم ذدشٌثً ٔانعًم انعذدي نهًدًع انشًسً يع انشًع كًادج يرغٍشج  نهًدًع انشًسً يع انشًع كًادج يرغٍشج انطٕس دساسح عذدٌح ٔذدشٌثٍحفً ْزا انثحث ذى اخشاء       

ح انى حأٌاخ نشًع انثشافٍٍ ٔانرً ذًثم انسطح انطٕس. اٌ اسرخذاو انثشيٕسٍفٌٕ لذ ذًد دساسرّ يع ًَٕرج انًدًع انشًسً ذٕع الاَثٕب انضخاخً انًفشغ يع اسرخذاو خضاٌ نخضٌ انًاء اضاف

ِ انحشاسج  نهحصٕل عهى ياء تذسخاخ حشاسج نخضاٌ انًاء ٔانزي ٌكٌٕ يرلايسا يع سطح انحأٌاخ. اٌ انًادج انًرغٍشج انطٕس تً سً او ًٌكٍ اٌ ٌسرفاد يُٓا نخضٌ انحشاسج ٔاسرخذو ْز انذاخهً

او ٔتذَّٔ, يع الاحًال ٔتذَّٔ, حٍث اٌ الاحًال ًْ  عانٍح حرى فً ألاخ غٍاب يصذس انحشاج أ اثُاء انهٍم. انذساسح كاَد يع حالاخ يرُٕعح : يع تً سً

انداَة انعذدي  ٌرضًٍ ثلاثح اخضاء  نًحاكاج انثشيٕسٍفٌٕ لإٌداد  ذٕصٌع دسخاخ انحشاسج نّ ٔخضاٌ انًاء  ٔ لإٌداد ذٕصٌع دسخاخ  ل/ط. 0.15,0.27,0.353,0.36,0.39,0.6,0.8,0.866

, 90ذشاٌ ع دسخاخ انحشاج نهًادج انًرغٍشج انطٕس. ْٔزا الايش ذى ذُفٍزِ يٍ خلال اسرخذاو ذمٍُح دٌُايٍكٍح حساب انًٕائع ٔاَشاء تشايح تهغح فٕسانحشاسج نّ اضافح  انى يخطظ سشعح انًاء ٔذٕصٌ

م انًعادلاخ انُفٍش اسرٕن تطشٌمح انحدٕو انًحذدج ْٔزِ انثشايح  ذرضًٍ تشَايح فشعً نهثشيٕسٍفٌٕ ٔانزي يٍ خلانّ حهد يعادنح انطالح ,ٔانثشَايح انشئٍسً انزي ٌرعهك تًاء انخضاٌ  ٔح

انضٔخح تٕاسطح فً ثلاثح اذداْاخ لإٌداد انرٕصٌعاخ اعلاِ, ٔتشَايح فشعً نهشًع داخم انحأٌاخ انزي ٌحم يعادنح انطالح فً ثلاثح  اذداْاخ تذٌٔ ذشرد  SIMPLEتالاعرًاد عهى خٕاسصيٍح 

ًثم انًدًع ح انى انداَة انعًهً  فمذ اَشى ًَٕرخا نرُفٍز انرداسب انعًهٍح فً ْزِ انذساسح. آٌ ْزا انًُٕرج ٌركٌٕ يٍ :اَثٕب صخاخً يفشغ ٔانزي ٌانحدى انًسٍطش نهفشٔق انًحذٔد. ايا تانُسث

يهى يكٌٕ يٍ  16ٍ اَثٕب َحاسً رٔ لطشا يمذاسِ يهى. ايا اندضء انثاًَ ْٕ انثشيٕسٍفٌٕ ْٕٔ ٔسٍهح اسرخذيد نُمم انحشاسج ْٕٔ عثاسج ع 36يهى ٔلطش داخهً  46انشًسً يع لطش خاسخً 

يٍ انًُٕرج. ٔلذ اظٓشخ انُرائح  اٌ صٌادج انفٍض يمطعٍٍ: يمطع انًثخش ٔانزي لذ ادخم فً الاَثٕب انضخاخً انًفشغ ٔ انًكثف ٔانزي ادخم فً خضاٌ انًاء  ْٔزا انخضاٌ ًٌثم اندضء انثانث 

%.يع احًال يخرهفح ٔخذ تاٌ 25و تانُسثح نهًاء تانخضاٌ, َٔمصاٌ ٔلد اَصٓاس انشًع تُسثح °6و , °10اخ حشاسج انثشيٕسٍفٌٕ  تًعذل % ٌؤدي انى صٌادج فً دسخ33.3انحشاسي تُسثح 

ٔاخ/و 750ل/ط ٔفٍض حشاي  0.36افضم اداء  كاٌ يع انحًم 
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اٌ ْزِ انذسخاخ يع ال تً .ٔخذ اٌضا اَّ يع أ تذٌٔ حًم ذكٌٕ دسخاخ انحشاج نهًاء اعهى يع ٔخٕد ال تً سً او ,حٍث 

ل/ط عهى طٕل انهٍم. اٌ الاحًال انًرضاٌذج انًخرهفح ذؤدي انى َمص فً صيٍ اَدًاد انشًع يٍ  0.15و يع حًم ° 40.5و .ٔاعهى يٍ ° 35ل/ط  نٍسد تالم يٍ  0.866سً او ٔحًم عانً

 %.14% انى 3ضح, يع فاسق ْٕٔ ظٓش ُْان ذٕافك خٍذ تشكم ٔا%.يٍ انُرائح انعًهٍح ٔانعذدٌح 29.16% انى  20.8
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Experimental and Numerical Investigation of Solar Collector with Wax as PCM 

 The present dissertation involves two division: the numerical work and the experimental work for a solar collector with wax as phase change 

material PCM, the use of the thermosyphon was studied with solar collector type evacuated tube glass, with a tank for storing water, and containers 

of paraffin wax which represent the internal surface of the tank as water is in contact with the surface of the containers. The PCM can be benefitted   

for heat storage and using this heat to obtain water with high temperatures even during the absence of the heat source or during the night. The study 

was with different cases: with and without PCM, and with and without loads, as loads are 015, 0.27, 0.353, 0.36, 0.39, 0.6, 0.8, and 0.866 L/H. The 

numerical work comprises three parts to simulate the thermosyphon to find out its distribution of temperatures, the water tank to find out its 

distribution of temperatures in addition to velocity contours of water, and temperatures distribution of the PCM. this has been performed through 

using CFD technique and the construction of programs in Fortran 90 language, these programs comprise   subroutine program of the thermosyphon 

through which the energy equation has been solved, the main program is concerned with the water of the tank and solving the Navier stokes 

equations in 3D by finite volume method and  SIMPLE algorithm to find out the distributions, and subroutine for PCM containers which solves the 

energy equation in 3D without viscous dissipation by control volume finite difference approach.As for the experimental work, a rig has been 

constructed to perform the experiments in this study. The rig consists of the first part which is an evacuated glass tube representing solar collector 

with external diameter 46mm and internal diameter 36mm; the second part is a thermosyphon which is used to transfer the heat, it is a copper tube 

with a diameter of 16 mm consisting of two sections: the evaporator, which is inserted into the evacuated glass tube, and the condenser, which is 

inserted into the tank of water which is the third part. The results show that, the increase of heat flux with a rate of 33.3% leads to an increase of 

temperatures for the thermosyphon with an average of 10°C, 6°C for the water in the tank, and the time of PCM melting decreases into an average 

of 25%. With different loads, it was found that the best performance was with load 0.36 L/H and heat flux 750 W/m
2
.it was also found that with or 

without load, the temperatures of water are higher with PCM, so these temperatures with PCM and high load 0.866 L/H are no less than 35 °C, and 

higher than 40.5 °C with load 0.15 L/H all night long. Different increasing load conditions results in a decrease of the time for PCM solidifying 

with 20.8% to 29.16 %.From the experimental and numerical results there appeared clearly a good agreement, with a difference of 3% to 14%. 

 


