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The present study was done to evaluate the effect of parameters like trip strip installation, free stream 
velocity, geometry of model nose (SUBBOF nose and DRDC nose) and putting up model in pitch and 
yaw angle, on drag coefficient. Also, the effect of stand geometry of an axially symmetric model in 
wind tunnel on wake flow structure and drag coefficient in zero and ten degree angles of attack was 
investigated. Choosing the best distance behind the model for data acquisition in order to calculate drag 
coefficient under consideration of turbulence effects in one dimension is the other item investigated in 
present study. All experiments have been done in an open circuit wind tunnel at university of Yazd and 
data acquisitions has been done with a one dimensional hot wire. According to calculations, installation 
of trip strip enhanced drag coefficient in all cases. Also, drag coefficient decreased with increasing free 
stream velocity. Putting up the model in pitch and yaw angle of attack increased drag coefficient. 
Between two nose shapes that were tested, the SUBBOF nose shape was chosen as suitable nose.  A 
stand with NACA0012-64 geometry and Rod stand were selected as the most appropriate stands for 
zero and 10 degree angles of attack.    
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Fig. 2 view of open circuit wind tunnel 
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1 SUBBOF 
2 DRDC 
 

  
Fig. 1 schematic of SUBOFF axially symmetric model 
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Fig. 3 schematic of model, probe and data acquisition sections positions 
(up view) 
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Fig. 4 model mounted on Plate type support in channel section 
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Table 1 The uncertainty of flow parameters 
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3×105  
Table 2 Drag coefficient repeatability of SUBOFF model with trip strip 
at Re= 3×105 

CD  CD    

0.11046  
0.1104 1  
0.1110 2 
0.1100  3 
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3 3×105  
Table  3 Drag coefficient quantity at different distances behind 
SUBOFF model at Re= 3×105 

0.1 0.4 0.8 1  

0.1378  0.1189 0.1136  0.1105  CDm  
0.0037 0.0031  0.0032 0.0030 CDr  
0.1341 0.1158  0.1104 0.1075 CD  
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Fig.  5 Dimensionless velocity distribution of SUBBOF model in Y 
direction and at Z=0, at various distances of X directions, Re= 3×105 
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Fig. 6 Distribution of turbulence term of velocity of SUBBOF model 
in Y direction and Z=0, at various distances of X directions Re= 
3×105 
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Fig.  7 Dimensionless average velocity distribution of SUBBOF 
model in r direction and at Z=0, at various distances of X directions, 
Re= 1.1×106 [9] 

7 r Z=0 
X  1.1×106]9[  
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Table 4 geometrical characteristics of Model stands at zero degree 
angle of attack 
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(mm) 

  

   -  6  50  NACA 0012-64 

   -  10.5  50 NACA 66-021  

   -  2  50    

  5   -   -    

  
Fig.  8 velocity ratio distribution of SUBBOF model ( ), =0.8, 
NACA0012-64 support model, zero degrees angle of attack 

8 ) ( =0.8  
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Fig.  9 turbulence term of velocity ratio distribution (

´
) , SUBBOF 

model, =0.8, for NACA0012-64 stand model, zero degrees angle of 
attack 
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Fig.10 velocity ratio distribution of SUBBOF model ( ), =0.8, 
NACA66-021support model, zero degrees angle of attack 

10 ) (=0.8  
NACA66-021   

  

  
Fig. 11 velocity ratio distribution of SUBBOF model ( ), =0.8, Flat 
plate support model, zero degrees angle of attack 

11 (=0.8  
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Fig. 12 velocity ratio distribution of SUBBOF model ( ), =0.8, Rod 
support model, zero degrees angle of attack 

12 ) (=0.8  
    

5   
3×105  

Table  5  Drag coefficient changes of SUBBOF model because of 
changing support type, Re=3×105, zero degrees angle of attack 

     

0.1104 NACA 0012-64  

0.1150  NACA 66-021 

0.1132     

0.1123    

  
Fig. 13 velocity distribution in Z (horizontal) & Y direction (vertical), 
=0.8, SUBBOF model, NACA 0012-64 support 
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Table  6 geometrical characteristics of SUBBOF model's stands at 10 
degree angle of attack 

  
 (mm)  

  
 (mm)  

 
  

 (mm)  

 

  ---  ---  650  

  5  22  105    

 ---  --- 105     

  
Fig. 14 A view of wiry support in wind tunnel 

14     
  

  
Fig. 15 velocity ratio distribution of SUBBOF model ( ), =0.8, 
wiry support model, 10 degrees angle of attack 

15 ) (=0.8  
  

  
Fig. 16 velocity ratio distribution of SUBBOF model ( ), =0.8, 
airfoil support model, 10 degrees angle of attack 
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Fig. 17 velocity ratio distribution of SUBBOF model ( ), =0.8, rod 
support model, 10 degrees angle of attack 
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Table 7 effects of Reynolds number and trip strip on drag coefficient of 
axisymmetric model (SUBBOF nose) 

CD CDr  
  

0.1697 0.0110   1.04×105  
0.1572  0.0104   1.48×105  
0.1215 0.0068  2.22×105 
0.1045  0.0041   3×105 
0.2277 0.0135  1.04×105  
0.1970 0.0110  1.48×105  
0.1777 0.0074   2.22×105 
0.1104 0.0032   3×105  

8 
 ( )  

Table 8 effects of Reynolds number and trip strip on drag coefficient of 
axisymmetric model ( DRDC nose) 

CD  CDr     

0.1620 0.0105   1.04×105  
0.1452  0.0093    1.48×105  

 ---  ---  2.22×105 
 ---   ---   3×105 

0.2440 0.0137  1.04×105  
0.2100 0.0123  1.48×105  
0.1842 0.0066    2.22×105 
0.1273 0.0034   3×105  

9  
Re = 2.22×105   

Table  9 effects 10 degree  pitch and yaw angles of attack, nose shape 
and mounting trip strip on drag coefficient, Re = 2.22×105 

CD CDr   

0.2420  0.0080    

0.2170 0.0070   

0.2310 0.0080   

0.2090  0.0070    
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