[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1395.16.7.9.4 ]

82-71 PP 7 0 louis 16 0951395 0 (ORI S (Wi Alxo

=
4 . -Eh i
OV 0 S0  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

9 yeo olgs 9 Sremme Oslite Jo & by sl 9 b o po (2 28 (Al

db bgi 38 o

5 Alaa suge « Yol fradhi (Ao i3 BolEan sl Ao 2 s Sl A e onidul waniw

SIS sl olRusily (Sl quwiigs (658> (gozmitily =1

S ol (SOl wige )l sl -2

Sp oy ol (SUlSe wige luiil -3

AL LB oSl (Sl s dige ol =4

Ol (sl o8ty (Sl v digs (535> (goomiiily =5
sheikhz@kashanu.ac.ir. 8731753153 _iwy ssii0 (L8 ™*

saSs Al YL

4loy g Byl 4lod) Jio saélod dwsin ol by copw Gl o) cunt dile plaga)l S wyp Bua b ol iagh Jol (sings dlie

Jao 50152085 sl Awsin 3] (pizpad ool 485 Sy Ly s Joio (535 25t 3 g s 53 Jo B 5 5 (oybuted

1395 cutgms) 25 1cdlys
1395 55 22 1 s

sl )5 L8 ey 90 420 10 g jho dles (sbly; 2 Ly s g Jbo gl i e 3k B )0 yge (ol 1395 523 icyle s 4
yols Limgs 53 oS Canl (6350 1503 5l an G po (Ssasl @l gl (48,5 a5 15 b iy g pd deslie (sl calio ()b 03l (salold ol 4l
Glas ol 48,5 & 90 55 olKiily 5L g5 )3 9 gn o ED a2 G Aoy & lagglo 03> Casl B )13 oy 2 390 Eogme oo e
by g ST oy s Sal331 L o 00,5 Ly oy G381 sl g (ool 3 Sl stancs 5 s 485 &y900 Slslons s
wiglite (sladwdin b wyp 3j90 48Ld ¢35 Jlo 5 o035 Lay oy il el gb g o dlos (sblgs 5> Jho (53,5 )5 .cdl ialS . ok g
oyl 4l () cwlie i 4 NACA 0012-64 ¢4 oyl ab 35 bl cuslio (ga2les olgie 4 SUBBOF aélod &b e g ol

10 alas aysl; 50 Jdo cuas gl 005,105 Al (g leie 4 (slalo g5 005055 Wl g 4 Hao dles aygly 2 Jde ol sy

A5 bl as

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

Saeed Esfandeh’, Ali Khorasani Saffar?, Aliakbar Dehghan?, Ghanbarali Sheikhzadeh'", Mahdi

Jamalit

1- Department of Mechanical Engineering, University of Kashan, Kashan, Iran
2- Department of Mechanical Engineering, University of Yazd, Yazd, Iran
*P.0.B. 8731753153, Kashan, Iran, sheikhz@kashanu.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 14 May 2016
Accepted 11 June 2016
Available Online 13 July 2016

Keywords:

axially symmetric model
wake

wind tunnel

hot wire

drag coefficient

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. 1 schematic of SUBOFF axially symmetric model
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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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Fig. 9 turbulence term of velocity ratio distribution (Uu—) , SUBBOF
[~

model, f=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 (;:)’ %=0.8,
NACAO0012-64 support model, zero degrees angle of attack
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Fig. 12 velocity ratio distribution of SUBBOF model (), 2=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.10 velocity ratio distribution of SUBBOF model (in), 2208,
NACA66-021support model, zero degrees angle of attack
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Fig. 11 velocity ratio distribution of SUBBOF model (i), %:O.S, Flat

plate support model, zero degrees angle of attack
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Fig. 14 A view of wiry support in wind tunnel
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Fig. 15 velocity ratio distribution of SUBBOF model ( Y ), i—(=0.8,
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wiry support model, 10 degrees angle of attack
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Fig. 16 velocity ratio distribution of SUBBOF model (Ui), i—(=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)

g, due S G s ) Cor Co
1.04x10° i pas 0.0105 0.1620
1.48x10° i pas 0.0093 0.1452
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3x10° i pas
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1.48x10° vy 0.0123 0.2100
2.22x10° s 0.0066 0.1842
3x10° o 0.0034 0.1273
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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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Table 7 effects of Reynolds number and trip strip on drag coefficient of
axisymmetric model (SUBBOF nose)
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