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Abstract 

This research presents the results of numerical study of heat transfer and 

pressure drop behavior in a compact heat exchanger (CHE) designed with drop-

shaped pin fins. The heat exchanger used for thisresearch consists of a 

rectangular duct fitted with different drop-shaped pin fins dimensions with the 

same heat transfer wetted surface area.A three dimensional finite volume based 

numerical model using ANSYS FLUENT 14.5 has been conducted to select the 

optimum pin fin dimension considering maximum heattransfer and minimum 

pressure drop across the heat exchanger. The total four cases that tested having 

pin tails length to drop diameter L/D of 1.75, 1.5, 1.25 and 1. 

          The numerical results indicated that the case which had the ratio L/D of 

1.75 achieved the best performance of pressure drop for the same heat transfer 

coefficient. 
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 التجريدة

يىضح هذا انبحث َخائح يحاكاة لاَخقال انحزارة وفقىداث انضغط في يبادل حزاري يذيح صًى بشعاَف 

انًبادل انحزاري انًسخخذو نهذا انبحث يخكىٌ يٍ قُاة يسخطيهت انشكم يثبخه . يسًاريت عهي شكم قطزة

حى اخزاء انًحاكاة في . فيه سعاَف يسًاريت يخخهفت يٍ َاحيت الابعاد ونكٍ نها َفس يساحت اَخقال انحزارة

لاخخيار الابعاد انًثانيت انخي حعطي اعهي ANSYS Fluent 14.5ًَىسج ثلاثي الابعاد باسخخذاو بزَايح 

أخزيج  انذراست عهي اربع ًَاسج نها َسبت . اَخقال حزارة واقم فقىداث ضغط  نهًبادل انحزاري

L/D=1.7, 1.5, 1.25,1 . 

 حقق افضم اداء بانُسبت نفقىداث انضغط L/D=1.75َخائح انًحاكاة اثبخج اٌ انًُىسج انذي نه َسبت 

 .نُفس يعايم اَخقال انحزارة يقارَت يع انًُاسج الاخزي
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Nomenclature 

𝐴𝑤𝑓      Flow wetted surface area (𝑚𝑚2). 

𝐴𝑤      Heat transfer wetted surface area (𝑚𝑚2). 

𝑉𝑜𝑝       Total fluid volume inside the heat exchanger (𝑚𝑚3). 

𝐷Hydraulic Diameter (mm). 

𝐴𝑎𝑣𝑒The average flow area (𝑚𝑚2). 

D         Pin diameter (mm). 

H         Pin height (mm). 

L         Total test section length, Pin tail length (mm). 

𝑄          Heat transfer rate (W). 

Nu       Nusselt number. 

Re        Reynold number. 

           Average heat transfer coefficient (
𝑊

𝑚2𝐾
). 

f          Friction coefficient. 

𝑇𝑖𝑛       Air inlet temperature (K) 

𝑇𝑜𝑢𝑡     Air outlet temperature (K). 

𝑇𝑤𝑎𝑙𝑙    Wall temperature (K). 

∆𝑇𝑙𝑚The log mean difference temperature (K). 

∆𝑃𝑎𝑣𝑒The average pressure difference (Pa). 
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KThermal conductivity (
𝑊

𝑚  𝐾
). 

kTurbulent kinetic energy. 

𝑙Turbulent length scale. 

𝐼𝑖Conductive and diffusing flux. 

Greek 

𝜇Dynamic viscosity (
𝐾𝑔

𝑚 .𝑠
). 

𝜇𝑡Eddy viscosity or turbulent viscosity (
𝐾𝑔

𝑚 .𝑠
). 

𝜃       Pin fin angle. 

𝜌       Density (
𝐾𝑔

𝑚3
). 

𝜀Turbulence dissipation rate (
𝑚2

𝑠3
).  

Subscripts 

eEast face of control volume. 

wWest face ofcontrol volume. 

EEast node ofcontrol volume. 

WWest node ofcontrol volume. 

PNode of control volume. 

EEEast of the east node ofcontrol volume. 

WW  West of the west node of control volume. 
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