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Experimental study on the drag coefficient and flow structure of an axially
symmetric model and factors affecting it, in wind tunnel
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The present study was done to evaluate the effect of parameters like trip strip installation, free stream
Received 14 May 2016 velocity, geometry of model nose (SUBBOF nose and DRDC nose) and putting up model in pitch and
Accepted 11 June 2016 yaw angle, on drag coefficient. Also, the effect of stand geometry of an axially symmetric model in

Available Online 13 July 2016 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

;fé‘ﬁsrf;ﬁ]memc model coefficient under consideration of turbulence effects in one dimension is the other item investigated in
wake present study. All experiments have been done in an open circuit wind tunnel at university of Yazd and
wind tunnel data acquisitions has been done with a one dimensional hot wire. According to calculations, installation
hot wire of trip strip enhanced drag coefficient in all cases. Also, drag coefficient decreased with increasing free

drag coefficient 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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Table 1 The uncertainty of flow parameters
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U(prag) =10.4%
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o Drag

Yoo — 4 24

(M/S) ofjT oo o s

(M/S) et poo =) = 5206

P A e Sale Jue sl oo e mls 62385 2 Jgua

3x10° 5usy,
Table 2 Drag coefficient repeatability of SUBOFF model with trip strip
at Re= 3x10°

inlejl o )lets Co Co (nSilee e
1 0.1104
2 0.1110 0.11046
3 0.1100
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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= 3x10°
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Table 3 Drag coefficient quantity at different distances behind
SUBOFF model at Re= 3x10°
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Fig. 9 turbulence term of velocity ratio distribution (Uu—) , SUBBOF
0

model, )L—(=0.8, for NACA0012-64 stand model, zero degrees angle of
attack
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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=1.1x10°[9]
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Table 4 geometrical characteristics of Model stands at zero degree
angle of attack
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Fig. 8 velocity ratio distribution of SUBBOF model (Uu:), %=0.8,
NACA0012-64 support model, zero degrees angle of attack
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Fig. 12 velocity ratio distribution of SUBBOF model (Ui), f=0.8, Rod
support model, zero degrees angle of attack
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Table 5 Drag coefficient changes of SUBBOF model because of

changing support type, Re=3x10°, zero degrees angle of attack
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Fig. 13 velocity distribution in Z (horizontal) & Y direction (vertical),
f=0.8, SUBBOF model, NACA 0012-64 support
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Fig.10 velocity ratio distribution of SUBBOF model (i), %:0.8,
NACAG66-021support model, zero degrees angle of attack
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Fig. 11 velocity ratio distribution of SUBBOF model (i), )L—(=0.8, Flat

plate support model, zero degrees angle of attack

3 Jae 0505 T=0.8 (Z) 5k Jotn iy e a5 11 S
0

a0 ya0 dlex Sagly S (gaho £o

Sl g gl Alis p Joe 0w IS awsis JI (ow)y -3-3

4253 0 alos digly 50 Joo gl cawlio 0y lagSS
aly g Joe dlss i J5Ias s @ ks ales aysly slls Jow (235
Slow) eSS slaaly 5l Wl io alex aly Sl 4 a0l
i G Gl 53 I Joe allss (55, S 5l a5 5 eslin
S50 Bt o)l aly 58w (55, p Sale Gpsme Oyl Joe
2GR el Joe dlis i sl 6l 285 ey

78



OUHed 9 o 3daml dumw

Sy Ji95 03 0T 22 Hige Joloe 9 5970 ke e 3 0l ra HLELL 9 Ly o3 6 (275 Saxloe

Fig. 14 A view of wiry support in wind tunnel
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Fig. 15 velocity ratio distribution of SUBBOF model (), )L—(=0.8,

U

wiry support model, 10 degrees angle of attack
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Fig. 16 velocity ratio distribution of SUBBOF model (Ui), %=0.8,
airfoil support model, 10 degrees angle of attack
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Table 6 geometrical characteristics of SUBBOF model's stands at 10
degree angle of attack
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Table 8 effects of Reynolds number and trip strip on drag coefficient of
axisymmetric model ( DRDC nose)
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Table 9 effects 10 degree pitch and yaw angles of attack, nose shape
and mounting trip strip on drag coefficient, Re = 2.22x10°
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Fig. 17 velocity ratio distribution of SUBBOF model (i), §=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)

O S

BRUSTRRYS N Cor Co
J
1.04x10° s pae 0.0110 0.1697
1.48x10° eas pac 0.0104 0.1572
2.22x10° i pae 0.0068 0.1215
3x10° i pac 0.0041 0.1045
1.04x10° s 0.0135 0.2277
1.48x10° s 0.0110 0.1970
2.22x10° s 0.0074 0.1777
3x10° ol 0.0032 0.1104
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