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Flows around the circular cylinder have been the subject of studies for many years and 
have been studied extensively. On the other hand, studies on flow on elliptical cylinders 
are limited, especially at low Reynolds numbers. Intending to bridge the gap in the 
literature, the aspect ratio (GO) is between 0. e ratio is 

 in different scenarios depending on the hydraulic diameter Re 
= 40, for uncompressed, laminar, continuous and two-dimensional flow The effect of 
blockage and aspect ratio on flow structure has been investigated. In the case of restricted 
flow, the cylinders are placed symmetrically between parallel walls. Under the specified 
boundary conditions, Navier-Stokes and energy equations were solved with Ansys-CFX 
16.0 software. As a result of the analysis made over different scenarios, static pressure, 
surface shear stresses, Nusselt numbers, separation angles, pressure coefficients, friction 
coefficients, dimensionless velocity and dimensionless temperature values calculated. 
Besides, the effect of blockage and aspect ratio on hydrodynamic and thermal parameters 
was investigated. In scenarios where the aspect ratio is fixed and the blockage rate 
increases, it has been observed that the vortex size decreases with the increase of the 
blockage rate and in some cases does not occur. Depending on the blockage rate, the 
appearance ratio at which the vortex begins to appear differs, but for GO = 0.46 and 
GO=0,33 for all blockage rates, vortex formation was not observed. This result showed 
that there is a critical value in the range of 0.46 <GO <0.6 for vortex formation. 
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characterictic, thermal characteristic 
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Dairesel silindi  

silindirler   

 .  

etkili olan parametre  

Nuss
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2.  I 
 
2.1  
 
Shair ve ark. (1963), b  deneysel olarak sabit 

 kar  

   girdap 

  in kritik Reynolds 

   45 yerine Re = 135'te

yr   

  

 
Grove ve ark. (1964), Re = 40'ta 0,05 

  durma 

oldu A  dairesel bir silindirin 

 

Coutanceau ve Bouard (1977) taraf = 20, 30 ve 40 

Reynolds s  0,024, 0,07 ve 0,12) etkilerini 

 

girdap boyutunu   n silindirin arka durgunluk 

 hareket etti . Bununla  

nin, daha 

  

dan .  bir 

celemek . Bunun 

 silindirin merkez imetriyi zorlayarak silindir yapay 

 bir gird  

  0,05, 0,15 ve 0.25 olan dairesel 

silindirlerde   

 

n

    



 

3 
 

Barber ve Emerson (2002), mikro-Elektro- ,

ay  

ti B  

erimli hale getirilebilecektir. 

 

 

dinamik kuvvetler ve blokaj 

durumunun daires    etkilerini 

 

i  

, 

 ve Re'yi 

 D

 

 

Kumar ve Mittal (2006), b

ritik Reynolds 

 

 

Rehimi ve ark. (2009), s 0,333

 

 

Sen ve ark. (2008), b ,  0-0,80 

 ve Re=6- in 
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ne etkilerini 

 

 

2.2 E  

 

 Bununla bi  

 

tik  

bahsedilmektedir. 

 

Tietjens (1930), dai  olan 

eliptik silindir ve  

 , silindirlerin ve 

  GO=

0,25 ve Re = 80 olan bir eliptik silind  ola

 

 

Ness (1975), Re=  , 0, 0,3, 0,6, 

,

n U

a (2a) n

  silindirin ar

 

 

Countanceau ve Bouard (1977), b

bunu
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Taneda  5 

 

fonksiy  . 

 

Williamson (1988), 

 

  

 

Johnson ve ark. (2001,2004), 

Re=30-2  

, 

. GO=0,01 iken girdap 

- -50 

  

 dairesel ve eliptik 

si, 

, 

ise . 

 

Khan ve ark. (2005), i

,
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Faruquee ve ark. (2007), eliptik bir sil

   

yaparken FLUENT'in , 

 

 0

. 

 gibi 

 boyutu 

, 

   ikinci 

dereceden korelasyon  

gibidir. 

Taamneh (2011)

 

-

 

 

Del ve ark. (2013),  
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.  ise

 

 

eliptik silindi  

 

Sooraj ve ark. (2018), eliptik silindirler - , 

si ile 

. Elde edilen g
o) ,  

 

 

 mevcuttur. Bu 

, girda

, 

 

 

 Re  40) son de

 a

 Blokaj 
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3.  MATERYAL ve  
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 Denklem  

 

 
  (3.1)

 

 

 
3.1  

 

 

 

 BO=  veya  (3.2)
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3.2.  

 

3.1  

 

 dan 

3.  

 

 numara ile g  

 

i , 

 

    



 

11 
 

 

 

 numara 

Zdravkovich

 

 

 

 

3.3. (Zdravkovich 1997) 

 
Karar  durum  genellikle Lw 

Bu Lw), gird  

 esafe olarak 

 G  s ,

g

xc  ile  mesafe bw   
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3.4. Girdap karakteristikleri (Zdravkovich 1997) 
 

 

 durma 

  

gerisine,  

 , 

 

 

 

 

                                        

 
3.5.  
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3.2  

 
Reynolds say

ede etkilidir. 

 

 

 Re=  (3.3)

 

   

ik 

  

 

 Lk=Dh=  (3.4)

 

Bu 

 .

Silindirin uzun in 

 

 

a. Dairesel n 
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belirlenen blokaj 

 

ilgili yeni b  

 

tik uzunluk 

 ifade 

  

 

 
 (3.5)

 

H da 

 Denklem 3.6 

  

 

 
 (3.6)

 

 
 (3.7)

 

 i  n hareket 

ediyorsa  bir ha

etkisine  Bu F kuvveti, silindire etki eden 

kayma ve ba . 

Kuvvetin D olarak bilinir ve 

olarak bilinen FL'dir. 

 k

nme, Re = 
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40'd

 riktir (Lienhard 1966).  kuvveti, sil

ve kayma gerilmesinden Denklem 3.8  

 

 

  

 

 

  (3.8) 

 

Bu denklemlerde; 

 

  

 

r. 

 

 

 

dairesel silindir ve eliptik silindi

gibi hesaplanabilir. 

 

                                                                             (3.9)

                                                                                                         (3.10)
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S

D 

edilir. 

ki gibi ifade edilir: 

 

 Cp=(ps-p 2) (3.11) 

 

Burada ps  

 silindir 

 

 

Groove ve ark. (1964), 

ki gibi bir korelasy . 

 

 CDP=0,62+12,6/Re (3.12) 

 

  

 

  (3.13) 

 

Denklem 3.14 : 

 

 CDF=1,83Re0,5+9,95Re-1 (3.14) 
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3.3.  

 
 kadar 

olan

 

hisseder hissetmez azalmaya  azalmaya devam eder,  durma 

  

 h 1997) 

 

 

mesafe) 

. (Grove ve ark. 

 

 

,  

unluk 

  

n 

 e sahiptir; 

bununla birlikte,  

 % 

10'u kadar ve konumu dairesel silindirin me .

(Countanceau ve Bouard 1977) 
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3.4  

 

  durma 

nokt n itibaren  ar. 

evam eder. Bunun nedeni, 

  

 

nda 

 

 

3.5   

 
, sabit bir silindirin  ve silindir 

  

ir 

, 

silindir i 

 vins, 1984). 

 bir sonucu olarak, 

yerde denklemi

Blevins (1984)  belirtilen Denklem 3.15   

 

 
 (3.15) 
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 da, silindi eki 

 ) mak
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gecikme  

 da silindir de kayma 

gerilmesinin , kayma gerilmesi 

olabilir ve bu durum  

'da 
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olan Cf

 

 

 
 (3.16)

 

   Cf   

360  eder.  

360  durgunluk . 

 

3.6  

 

  

, 

denebilir
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3.7  

 

 

 

etkisindeki dairese

dairesel bi   eliptik bir silindirin 

3 

 

 

 

1. A ndeki  

 0,86, 0,73, 0,6, 0,46 ve 0,33 olan dairesel ve eliptik silindirler 

 

 

 

 gerekir. 

sistemi ise Navier - 
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-

 ile birlikte, herhangi bir noktada 

x ve y bile . 

denklemler Denklem 3.17, 3.18, 3.19 

 

 

 

 
 (3.17) 

 

 

 
 (3.18) 

   

 

 

 
 (3.19) 

 

Enerji denklemi: 

 

 
 (3.20) 

 

 

denklemlerin r. Navier-
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mesafelerinin konumu da . 
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kartezyen koordinatlardaki 
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3.9 Etkisi 
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 mesh 
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-  C -mesh normal mesh 
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Ak Default Domain 
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Location olarak Inlet 
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TOP 

 

 

 

BACK eklenir. Her ikisinde de Boundary Type olarak Symmetry, Location olarak 

 

 

Heat Transfer > Option > Temperature > Fixed Temperature 293 K olarak girilir. Bu 
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Turbulence > Option> k and 

onayl  

 



 

40 
 

-

 sekmesine 

 

 

 

 

 

-Post 

 

 

3.13 Analiz   

 
CFD- ir. Burada 

Plane 

 Boundary List 



 

41 
 

 

 

 

 

 

 

geometrisind

us, silindir veya eli

s ir.  olan mesafeleri 

 

p), duvardaki kayma gerilmesi ( ), 
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 (a), 4.34 (a), 4.35 (a), 4.36 (a), 4.37 (a) ve 4.38 (a)  

 

de . H  o), xus1=0 

. Bu noktadan sonra s

rak artar. K

 

ne kadar devam eder ve bir yerde maksimum olur. 

 

rafiklerinden, xus=5x10-3 

U/U  

 

 Buradan 

bloka  

 . 

 us=5x10-3 

0,333  1, 0,86, 0,73, 0,6, 0,46 =0,34, 

0,41, 0,51, 0,63, 0,79, 0,97 m/s  0,86, 0,73, 0,6, 0,46 ve 

=0,43, 0,52, 0,63, 0,77, 0,93, 1,17 m/s 

6, 0,73, 0,6, 0,46 

U/U =
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Ek
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us1=0 m 

 

verilecek olu us5  xus1  

 1,62 m/s, 1,57 1,92 m/s, 1,37 2,05 

bahsedil

 

silindi

 

yters= 0,013 m ve U/U  ters 0,011 U/U

ters= 0,010 ve U/U

ters 

. Ozalp ve Dincer (2010), dairesel silindir 

yters U/U = m/s yters  

U/U m/s yters U/U m/s  

 

 

 Girdap ya

=-

0,051 -0,117 m/s, GO= -0,051 - 0,571 

=-0,041 -

=-
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(2010) de dairesel silindir 

U = - =-

= -

Blokaj 
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=0,0021 =0,0029 0,0036, 

=0,0033 =0,0039

=0,0049 =0,0072

-4

 

 

ds=0-5x10-3

 

 

dar bir 

olu 0,8 blokaj 

ds=2x10-4 

=0,007 =0,007 0,004 

 =0,008 =0,01 0,002 

=0,0126

=0,016 us=0 m) 
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=0,00054 =0,00068
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 656,299 ,

90,64 19,38 

daha keskin olmakla birlikte 

 

 

sonucunu akla getirir. Cp-min
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