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 ملخص الرسالة او الاطروحة:
ٔيسةخطٛهت  ٚخعًٍ انعًم انحانٙ دساست حأثٛش انًجال انًغُاغٛسٙ انخاسجٙ عهٗ اَخقال انحشاسة بانحًم انطبٛعٙ داخم فجٕحٍٛ يخغٛشة انشكم )يشبعةت 

ٍٚ لا بطشٚقت َظشٚت ٔداخم فجٕة يسخطٛهت بطشٚقت عًهٛت . انخصائص انٓٛذ ٔدُٚايٛكٛت ٔخصائص اَخقال انحشاسة حًج دساسخٓا نجشٚاٌ غباقٙ ر٘ بعذ

نًقطةع  الاسحفةا  جًٛع انفجٕاث انًسخخذيت فٙ انذساست نٓا َفس انحجى ٔنكُٓا حخخهف فٙ شكم ا ٔفٙ حانت اسخقشاس. اَعغاغٙ ٔخصائص ثابخت نهًائع

 )ٚكةٌٕ يخغٛةش  َسةبت الاسحفةا  انةٗ انطةٕل   Lٚكةٌٕ ثابةج  بًُٛةا انطةٕل   H انًًٛض نٓةا
 

 
  ٔنهفجةٕة انًسةخطٛهت ٚسةأ٘ 1نهفجةٕة انًشبعةت ٚسةأ٘ )  ( 

  انخجٕٚف ٚكةٌٕ    Nس ٔنّ عذد نفاث بًقذا  C   يصذس كثافت انفٛط انًغُاغٛسٙ انخاسجٙ ْٕ انًغُاغٛس  انًغُاغٛس ٚكٌٕ عهٗ شكم حشف 1/2)

انعهٕ٘ يحصٕسا بٍٛ قطبٙ انًغُاغٛس. انجذاس الاسفم نهفجٕحٍٛ يعشض نفٛط حشاس٘ ثابج  بًُٛا انجذاس انجاَبٛت الاخشٖ حكٌٕ يعضٔنت  ايا انجذاس 

سةت انعًهٛةت. انبةاسٔيخشاث انشئٛسةٛت بانُسبت نهذساست انُظشٚت ٔيعشظت نذسجت حةشاسة انًحةٛػ بانُسةبت نهذسا   (  )يثبج عُذ دسجت حشاسة ثابخت حسأ٘

    =Raٔنهجشٚةةاٌ انًعةةطش  )  .         Ra)   ٔسقةةى ساٚهةةٙ نهجشٚةةاٌ انطبةةاقٙ ) Pr=0.71-5.77نٓةةزِ انذساسةةت ْةةٙ سقةةى بشاَخةةم )

 . يعادلاث انضخى ٔيعادنت الاسخًشاسٚت ٔيعادنت انطاقت حهج باسخخذاو بطشٚقت انعُاصش انًحةذدة يةع انحقٛبةت   Ha= 0  - 100) ٌ   ٔسقى ْاسحًا   

   Nu  ٔيعةذل سقةى َسةهج)  isotherms  ٔخطةٕغ ثابخةت دساجةت انحةشاسة ) streamlines.حةى حًثٛةم انُخةائخ بخطةٕغ انجشٚةاٌ ) FlexPDEانبشيجٛت

سةٙ عهةٗ عًهٛةت اَخقةال انحةشاسة حةى حًثٛةم خطةٕغ انجشٚةاٌ ٔخطةٕغ انخحةاسس ٔيعةذل سقةى َسةهج ألا بةذٌٔ يجةال ٔنفٓى افعم نخأثٛش انًجال انًغُاغٛ

اظٓشث انُخةائخ انخةٙ حًثهةج بخةٕغ انجشٚةاٌ ٔخطةٕغ انخحةاسس بةأٌ يعةذل سقةى َسةهج ٚخُةاقص يةع صٚةادة سقةى  يغُاغٛسٙ ٔيٍ ثى يع يجال يغُاغٛسٙ.

دة ٔيعذل الاسحفا  انٗ انطٕل  يعذل اَخقال انحشاسة ٚخُاقص يع شةذة حةأثٛش انًجةال انًغُاغٛسةٙ ٔٚةضداد يةع ْاسحًاٌ ٔٚضداد يع صٚادة عذد ساٚهٙ ٔصٚا

ائخ انخةٙ صٚادة سقى ساٚهٙ ٔيعذل الاسحفا  انٗ انطٕل. اجشٚج يقاسَت بٍٛ انُخائخ انُظشٚت نخطٕغ انجشٚاٌ ٔخطٕغ انخحاسس ٔيعذل سقى َسةهج يةع انُخة

َخائخ يعذل سقى َسهج انعًهٛت )عُذ انجشٚةاٌ انًعةطش    نهخجٕٚةف يسةخطٛم انشةكم  عُةذ .   ٔأظٓشث حقاس  جٛذ76)حى انحصٕل عهٛٓا يٍ انًصذس

 يةع انُخةائخ انُظشٚةت اظٓةشث حقةاس  جٛةذ           )ٔسقةى ساٚهةٙ   Ha=(0.0693,0.1835,and 0.2044)قٛى يخخهفةّ يةٍ عةذد ْاسحًةاٌ 
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Abstract of Thesis: 
         In this study the effect of the external magnetic field on  the natural convection heat transfer inside three 

different shapes of cavities (square  and rectangular) is studied theoretically and inside rectangular cavity is studied 

experimentally. Hydrodynamics and heat transfer characteristics for steady state, two dimensional. incompressible 

flow and constant fluid properties are considered. All these cavities different in shape of the section and volume, 

and for all cavities the Characteristic height (H) is constant while the length (L) is differ. The aspect ratios ( 
 

 
 ) for 

square and rectangular cavity are equal to (1 and 0.5). The magnetic field density is the source of the magnet, the 

magnet is composed of a C-type core and a winding with N turns. The cavity cornered between the poles of a 

magnet, The boundary condition of the cavity bottom wall is a constant heat flux and the four side walls of cavity 

is isolated while the upper  horizontal wall of cavity for theoretical analysis are kept at constant temperature equal 

to (  )and for experimental pan at ambient temperature. The main parameters for this study are : Prandtl number 

(Pr=0.71-5.77). Rayleigh number (Ra         for laminar flow, Ra=        for turbulent flow ). And the 

Hartman number (Ha= 0  - 100  ). The momentum equations and energy equation are solved by using the finite 

element method with FIexPDF software package. The flow structure is visualized through the streamlines, and the 

heat transfer process is visualized using the isotherms lines. The overall thermal performance of the cavity is 

analyzed through the mean Nusselt number. 

For a better understanding of the effect of magnetic field on the heat transfer process the streamlines and isotherms 

are applied firstly without magnetic field and then with magnetic field. The obtained results showed that the 

average Nusselt number decreases with an increase of the Hartmann number and increases with increase of the 

Rayleigh number and aspect ratio . found that The heat transfer rate decreases on increasing the strength of the 

magnetic field and The heat transfer rate increases on increasing the Rayleigh number and aspect ratio. The results 

of streamlines, isotherms and average the average Nusselt number are compared with available results of 

(Mehrabian (2009)[67]), an excellent agreement has been achieved. 

The experimental results for average Nusselt number (at turbulent flow of experimental) of the rectagular cavity 

with various values of the Hartmann number Ha=(0.0693,0.1835,and 0.2044) for Rayleigh number (          
is compared with the present theoretical analysis the results showed a good agreement. 



 
 

 
 
 
 
 
 
 

 


