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 دساعح ٔظشَح وػٍُّح ٌرحغُٓ أرماي اٌحشاسج ِٓ أىاع ِخرٍفح لاعطىأح ِغخٕح تاعرخذاَ ِىٌذ اٌذواِاخعىىان الرسالت او الاطروحت : 

 رسالت او الاطروحت: ملخص ال

حىي اعطىأح شاترح  فٍ اٌطثالٍ والاظطشاتٍ اٌعشَاْ ٌحاٌرٍ الاتؼادوأرماي اٌحشاسج اٌصلاشٍ ٌذساعح خصائص اٌعشَاْ وأداج ؤظشَح ػٍُّح وعائػ تٕاء ذُ        

ٌٍحشاسج تاتؼاد  اٌّماوَ اٌثُشعثُىظ ِادج ِٓ ِعشي ِٓ اعاعُح تصىسج اٌؼٍٍّ الاخرثاس ِمطغ َرىىْ اٌذواِاخ. اعرخذاَ ظُٕح ِغرطًُ وّىٌذاخ ذُ حُس  ودواسج

( ٌزٌه فاْ اسذفاع اٌحُض L/D = 12.5ِرش ) 5.20ِرش وغىٌها  2.1( ِرش ٌٍطىي والاسذفاع واٌؼشض ػًٍ اٌرىاٌٍ. اْ لطش الاعطىأح  هى 0.15×1.2×1.2)

لاعطىأح اٌذائشَح اٌصاترح واٌّرحشوح تٕغثح دوساْ شاترح (. ذّد دساعح اٌحًّ اٌمغشٌ ٌٍحشاسج حىي اH/D=100)ٔغثح اسذفاع اٌّمطغ اًٌ لطش الاعطىأحهى 

(. ذُ وظغ ِىٌذ اٌذواِاخ 265و 051215.ذّد اٌغُطشج ػًٍ اٌعشَاْ تىاعطح صّاَ ٌرحمُك شلاز لُُ ِٓ ػذد سَٕىٌذ ) 5.0وٌؼذد تشأذذً  6و 5ذشاوحد تُٓ 

( ٍُِ ٌرحمُك ٔغثح اٌمطش اًٌ اٌفشاؽ تُٓ 05102101عّىا ػًٍ اٌرىاٌٍ ِغ اسذفاع)(ٍُِ غىلا و1.2×205فٍ ػذج اِاوٓ فىق الاعطىأحصأْ اتؼاد اٌعُٕح هٍ )

اٌغٍه اٌغاخٓ ِمُاط شذج اٌشَح ٌمُاط اٌفشوق اٌعغػ و عشػاخ اٌهىاء. اعرخذِد و ترىخ -. ذُ اعرخذاَ أٔثىب شاتد  216121ٌرىىْ  (D/S)اٌعُٕح والاعطىأح 

ذصىَش اٌرذفك و اٌٍُضس دوتٍش وأعٍىب لُاط عشػح دساعح ذأشُش ِىٌذاخ اٌذواِح ػًٍ ّٔػ ذذفك و ذذفك شذج  ِىٌذ اٌعثاب ِغ واُِشا ػاٌُح اٌغشػح ورمُٕح

ِغعً تُأاخ اٌؼاٌٍّ و الاظطشاب. ذُ اعرخذاَ اٌىاُِشا ػاٌُح اٌغشػح ٌّراتؼح حشوح اٌعغُّاخ ِٓ اٌهىاء حىي الاعطىأح. وزٌه ذُ اعرخذاَ اٌىاُِشا اٌحشاسَح, 

فٍ تؼذَٓ وشلاشح اتؼاد  ANSYS CFX 15اْ اٌرحمُك اٌؼذدٌ اٌزٌ لاَ ته  ج اٌشلٍّ ٌٍحصىي ػًٍ دسظح اٌحشاسج و ٔمً اٌحشاسج اٌرىصَؼاخ اٌّىأُح.ُِضاْ اٌحشاس

ؼادلاخ اٌطالح تاعرخذاَ عرىن واٌّ-اعرخذَ ٌحً ِؼادلاخ حفظ اٌىرٍح , واٌضخُ واٌطالح و ِؼذي ظُاػها تاعرخذاَ ذمُٕح اٌحعىَ اٌّحذدج. ولذ ذُ حً ِؼادلاخ ُٔفش

ذ تمىج اٌّعطشب .ذُ دساعح ِعّىػح واعؼح ِٓ اٌّؼاِلاخ ٌرىىَٕاخ و ذشذُثاخ ِخرٍفح. ووظذ اْ آٌُاخ ذحغُٓ أرماي اٌحشاسج و أخفاض اٌعغػ ذؼرّ  k-εّٔىرض 

 اٌمُُ ِٓ اٌّغرحصٍح وإٌظشَح إٌرائط اٌؼٍُّح ِغ ظُذج تصىسج ِرطاتمح تأٔها وظذ اٌحشاسج واٌعغػ ودسظح اٌغشػح ٌّعاٌٍ اٌحاٌُح إٌرائط اْ ػًٍ شىٍها اٌهٕذعٍ.

ِّا َذي ػًٍ اْ اٌعُٕح واْ ٌه ذأشُش وثُش ػًٍ ذىصَغ اٌحشاسج تغثة اسذفاع ذذفك اٌضخُ حُس َرُ خٍػ اٌرذفك تشىً  .اٌرعاسب وإٌرائط اٌحاٌُح ِٓ عاتماً إٌّشىسج

سذُة ِغ صَادج سلُ سَٕىٌذص فٍ حاٌح عشػح دوساْ شاترح. وتاٌراٌٍ فإْ دسظح حشاسج عطح الاعطىأح ذٕخفط  اْ ػذد ٔغٍد َضداد تشىً ػاٌٍ ِٓ لثً ِىٌذ دواِح .

ػذد ٔغٍد فٍ وً حلاخ سلُ سَٕىٌذ. اْ ِرىعػ  1.210, فاْ لُّح ػذد ٔغٍد َثٍؾ لُّح شاترح ذمشَثا α=6ِغ صَادج سلُ سَٕىٌذص . تُّٕا ػٕذ أػًٍ عشػح دوساْ

َظهش اٌحغاب اٌؼذدٌ أْ أػًٍ  ػٓ سلُ سَٕىٌذص تغثة اْ اٌعشَاْ لشب الاعطىأح َراششتاٌذوساْ تاٌّماسٔح ِغ ذذفك اٌهىاء اٌىاسد.عىف َصثح ِغرملا 

. اْ  D/S=12 0.65هى تؼاًِ  ػٕذِا َىىْ   (Nu/Nus)ذحغُٓ لأرماي اٌحشاسج َرُ اٌحصىي ػٍُها ػٓ غشَك اٌعُٕح اٌؼّىدٌ حُس ذحغُٓ أرماي اٌحشاسج 

 هٍ α<4>0و  Re<160>80ػذد ٔغٍد ِغ سلُ سَٕىٌذص واٌرٍ ذٕطثك ػًٍ الاعطىأح فمػ فٍ ؼلالح اٌرعشَثُح اٌرٍ ذُ اٌحصىي ػٍُها ػٓ ِرىعػ اٌ
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Abstract  of Thesis: 

      An experimental facility and computational prediction have been adapted to study three-dimensional flow and heat 

transfer characteristics for laminar and turbulent flows around stationary and rotating cylinder where rectangular winglet type 

of vortex generators are used. The test section constructed from Perspex material with dimension of (1.2×1.2×0.15)m length, 

height and width respectively. The diameter of the cylinder is 1.2mm and the length is 0.15m (L/D = 12.5) so the domain 

height (duct height to cylinder diameter ratio H/D=100). Forced convection heat transfer across stationary and rotating 

circular cylinder was studied with a constant rotation rate varying from 0 to 6 and a Prandtl number of 0.7.  Flow can control 

by valve to establish three Reynolds numbers (80,120 and 160). Vortex generators used in the experimental work in many 

positions above the circular cylinder. The dimensions of the winglet are (150×2.4)mm length and thickness respectively, with 

height (50,51,52)mm to provide a diameter to gap between the winglet and the cylinder ratio (D/S) is 4,6,12 respectively. 

Static-pitot tube and hot-wire anemometer are used to measure pressure differences and air velocities. Fog generator with 

High Speed Camera as flow visualization technique and Laser Doppler Velocimetry as a velocity measurement technique 

were used study the effect of vortex generators on flow pattern and flow turbulence intensity.  High Speed Camera used to 

follow the motion of the particles of the air around the cylinder. Also the thermal Camera, Universal Data Logger and Digital 

Thermometer used to obtain spatial temperature and heat transfer distributions. Numerical investigation done by ANSYS 

CFX 15 in two and three-dimension used to solve the conservation of mass, momentum, energy and its dissipation rate using 

finite volume technique. Navier–Strokes and energy equations are solved using k-ε turbulent model.A wide range of 

parameters of different configurations and arrangements are studied. The mechanisms of vortex enhancement to heat transfer 

and pressure drop found to be strongly dependent on geometries.  The present computation results of velocity, pressure and 

temperature distributions found to be in good agreement with the experimental and numerical results obtained from 

published data and the present experimental results, which shows that the winglet had a significant effect on the heat 

distribution due to higher momentum flow where the flow are highly mixed by the vortex generator. Nusselt number 

increases monotonously with increasing Reynolds number at a constant rotational speed. Thus, the temperature of the 

cylinder's surface decreases with increasing Reynolds number. While at the highest rotational velocity of α=6, Nu reaches 

almost constant value around 2.425 for all Re, i.e., Average Nusselt number will becomes independent of Reynolds number 

as the flow generated near the cylinder subject by the effect of rotation as compared to the incoming airflow. The numerical 

computation shows that surfaces of highest heat transfer enhancement were obtained by vertical winglet where the heat 

transfer enhancement (Nu/Nus) is by a factor of 5.63 at D/S=12. The empirical correlation obtained for average Nusselt 

number with Reynolds number and applicable for cylinder only at 80<Re<160 and 0<α<4 is: 
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