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 Ansys CFXدساسح عذدَح ىرعضَض اّرقاه اىحشاسج ىجشَاُ شلاشٍ الاتعاد داخو اّاتُة ٍضعْفح تاسرعَاه تشّاٍج : عٌىاى الرسالت او الاطروحت 

 مو ذأشُش ىثُاُ اىذاخو ٍِ أّثىتا ٍضعْفا وشلاشىُ ىسرح اىطىس أحادٌ ٍائع جشَاُ سيىك ىثُاُ عذدَح دساسح اجشاء ذٌ اىثحس هزا فٍ :هلخص البحث 

 ,β ≤70° ≥°30 ىقٌُ β اىذاخيُح ىيضعاّف اىحيىصَح اىضاوَح   , p/e ≤ 6.345 ≥ 0.8ىقٌُ p/e اىذاخيُح اىضعْفح اسذفاع اىً اىَحىسَح اىخطىج ّسثح ٍِ

 di 14 mm داخيٍ اّثىب قطش , 0.6mm≤e≤1.0mm ىقٌُ e اىذاخيُح اىضعْفح اسذفاع , α ≤53.13° ≥°0 ىقٌُ α اىذاخيُح اىضعْفح قَح صاوَح ,

 اىرَصُو تشّاٍج تاسرخذاً الاحرناك ٍعاٍو وعيً ذخفُض تاىحَو اىقسشٌ اىحشاسج اّرقاه ذحسُِ عيً Re ≤50000 ≥10000 ىقٌُ Re سَْىىذص وىعذد

  ٍع SST الاضطشاتٍ اىجشَاُ ٍىدَو وتاسرخذاً أتعاد ىصلاشح سرىمس ّاَفُُش اىثشّاٍج ٍعادىح هزا َحو  . CFX  Ansys الاتعاد شلاشٍ اىشَاضٍ

 تأُ اىعذدَح اىْرائج اىَائع أظهشخ حشاسج وىذسجح ىيسشعح تاىْسثح اىرطىس ٍنرَو اىَائع جشَاُ تأُ ٍشرشط اىعذدٌ  اىرحيُو.اىَعاٍو اىسطح ذحسُِ

 . β اىذاخيُح ىيضعاّف اىحيضوُّح اىضاوَح تضَادج ذضداد اىشعاعُح اىسشعح  ٍقذاس.وأخشي صعْفح تُِ داخيُُِ جشَاُِّ ذىىذ داخيُا اىَضعْفح الاّاتُة

 ٍِ مَُح  أمثش.اىحيضوُّح اىضاوَح تضَادج عذدا وذضداد اىصغُشج اىحيضوُّح اىضاوَح عْذ اىذاخيُح اىضعْفح حافح عيً أو ذرنىُ ذْشأ اىذوسُّح اىذواٍاخ

 عْذ قىَح دوساُّح دواٍاخ ذحاصش أخشي ّاحُح ٍِ . p/e = 0.8 اىذاخيُح اىضعْفح اسذفاع اىً اىَحىسَح اىخطىج ّسثح اقو عْذ حذز اىحشاسٌ اىرحسُِ

ىْسثح  ٍرغُشج ىقٌُ احرناك ٍعاٍو أظهشخ اىعذدَح فاىْرائج رىل اىً تالاضافح .اىحشاسج اّرقاه ذحسُِ ذؤدٌ اىً اىذاخيُح اىضعاّف تُِ اىصغُشج اىَسافاخ

 حشاسٌ ذحسُِ اىعذدَح اىْرائج أظهشخ رىل عيً  علاوج.اىصغُشج اىحيضوُّح اىضواَا اىً تاىْسثح اىقَُح عاىٍ p/e اىضعْفح اسذفاع اىً اىَحىسَح اىخطىج

 p/e اىضعْفح اسذفاع اىً اىَحىسَح اىخطىج ىْسثح قَُح أصغش عْذ اىَضعْفح غُش الاّاتُة ضعف 5.33 اىً  8.2 ٍِ تَقذاس داخيُا اىَضعْفح ىلاّاتُة

 .اىساتقُِ ىيثاحصُِ اىعلاقاخ اىرجشَثُح ٍع جُذا اذفاقا أعطُد اىثحس ىهزا اىعَيُح اىْرائج . α=10 degree اىذاخيُح اىضعْفح قَح  وىضاوَح 0.8 =
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Abstract: In this study, a numerical investigation has been carried out for single phase flow behavior for thirty six 

internally finned tubes to demonstrate the effect of axial pitch to fin height ratio(p/e) for 0.8≤p/e≤6.345, helix 

angle of internally fins β for 30°≤β≤70°, apex angle of internally fins α for 0°≤α≤53.13°, internally fin height e for 

0.6mm≤e≤1.0mm, internal tube diameter di with 14 mm and Reynolds number Re of single phase flow for 

10000≤Re≤50000 on enhancement of forced convection heat transfer and reduction of friction factor by using 

CFX Ansys. It solves the three-dimensional Navier-Stokes equations for sst turbulent model with enhance wall 

treatment. The numerical analysis provided for fully developed velocity and temperature. Numerical results 

showed that internally finned tubes generated two recirculation flows inside it. Magnitude of radial velocity is 

increased with increase of helix angle β. The recirculation eddies are growth or created at fin corner at lower helix 

angle β and increased in number with increased helix angle β. The higher amount of forced convection heat 

transfer occurs at a lower axial pitch to fin height ratio p/e =0.8. Otherwise, for closely spaced fins, intensive 

recirculation eddies are trapped between internally fins and enhanced forced convection heat transfer. Also, 

numerical showed that the friction factor for various axial pitch to fin height ratio is higher for smallest helix 

angleβ. Moreover, the smallest axial pitch to fin height ratio p/e =0.8 and with apex angle α=10 degree provided 

enhancement of heat transfer of 2.8 to 3.55 times higher than of smooth tube. Finally, present numerical results are 

seen to be in excellent agreement with literature correlations. 

 

 

 


