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Flow Characteristics around a NACA0012 Airfoil by PIV
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NACAOQ012 airfoil was investigated in rectangular water

circulating channel. The flow patterns around an airfoil at various angles of attack between 0° and
30" at Re = 191x104 were visualized and measured with 2-D PIV system and laser sheet illu-
mination. Flow behaviors such as velocity distribution, kinetic energy and flow separation etc.

around an airfoil were obtained by means of 2-

D PIV system. The behaviors show the difference of

flow pattern clearly and separation phenomena become more active with increasing angle of attack.

LM &

HE7IA deddes Astd o8 714 357
o] o]go] ALHT Jed JFE A= ¢
Hejuo] Rotwe gt E X9 slnlHol A A=
Aste] ozt ol W 9 dwdslE gvkstA st
o 2% £t PeE dAsn Yok
3], 4= °“JE1LH Q] &4 ¢ “Z}(angle of
attack) rE
Al g FEgg F
T 2 Afo] 9f }:‘?"3‘3‘3——
%BH" —“”LBP&?

, 4% 5% WAL 2%
ek webA uanml@%@@%ghwa%%
Aol S5 wre Aol Vol et ATt Qe o

AN Fasd EAolic otuel £5EY T
B FAAMe o AEsL F2 Petolq fo
W2 g @A SEFAEe
e Aol olAe AR FEF) T4
el

RO E R

o

By 1998 2¢ 26¢
HOA, =g B¥fdoistn 7| ggshy
ol9E  FmaFaista A - WE - AFAFER

71 HE#Ho|Y AMKEA
Hlolet @A o] a3l r] wEolr},

B AT AE HErAY d"de dAdA F
23 9 FH FEILE nHE] Y5t AY
A7 o 2AM HAN FF5Fd st EAtHA
o2 &£5AZo] %% PIV¥(Particle Image
Velocimetry) & * 83l o J(NACAO0I2) 59
5o dsted AxE AYTe Psta, gzt
o me 9 FHe AAFIY, 5dd, FE5d
o, Wy AFAd P4, g7, dtEp
Wl 59 F5EANS HE stuxg s

Sl o% dAZ

2. 4 #

21 AEEX

Fig. 212 & A7 Ade AFFA9 74

o

EF Holx U A¥FIHFFE AFPRE Ao
1300mm, #300mm, %°]300mm¢) AFztelc). &=
Z Qe Ztmx "ol 7153 NACAQ012 oS Zo)

1000mm, % °]190mm, #103mm¢l otz gy A}
olo MX|atx AFRe| o] o3 do| FA
4& 7l sl H4RE 3 A 2] 3}
THE AT fred=E
< BFTE o FEd =HPZ A
ZRste spAEA T, Ao A 3 A
300rpm °)t}, Fig 22 e =z
Ho F1 3t 2 Ui 588 F2A

I

T:TTE]?

SERRE 5

1N
o o
ot
3
f
il

P

i%>ﬁ>i03rﬁt

i rir tly dp

!
]
O

I



PIVe] 2% NACAQ012 o FHeol §5E4

$&o2 529 HF5FY & 103mmeolth of2
Y Hy ¢F ol hEEFE Ao 9 4 W
32 #3tgch Table 12 NACA0012¢ +3&
JeliE F#EE Bolx Yt}

22 PIVAE4AE

Table 2& A% 4Y2Ae vhehdich 2 29
AME 7S R PIVEl JRRES Astel F4
HEHA HF100m HF2] PVCAAMIF1L02)E A
g3tanh gzl A7 oJstel depe
AL BANY Asted AAE 2% A olF
sqstglon, AFRA LEE 235~285T A
F Aol AA YL gk 1 A% %e ex
(2B5T)NA PYCAAS 27 B3} 7HA8 3

Circulating Water Equipment

=] Hi-8mm
) Camcorder
i o
Disk Drive
Monitor  Hi-8mm or VTR Host Comput Computer Printer

Fig. 2.1 Schematic arrangement of PIV system
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Fig. 2.2 Dimension of flow generator

Table 1 Contour coardinates of NACAQ012 ( a=(°)

(Unit: mm)
HE x FE Ty #H
1 0.0000 0.0000
2 1.0322 1.5655

3 1.7000 2.5758

4 1.8750 2.8410
5 3.7500 3.9225
6 5.0000 4.3925
7 7.5000 5.3325
8 11.2500 6.3000
9 15.0000 7.0245
10 22.5000 8.0175
11 30.0000 8.6055
12 37.5000 89115
13 45,0000 9.0030
14 60.0000 8.7045
15 75.0000 7.9410
16 90.0000 6.8445
17 105.0000 5.4960
18 120.0000 3.9960
19 135.0000 2.1720
20 142.5000 1.2105
21 150.0000 0.0000
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Table 2 Experimental condition

Articles Item Specification
DT3155(640 X 480pixel,
Image board B/W)
Vlsughzamon Light source |300mW Argon-lon laser
equipment
. . Cylindrnical
Sheet light lens{width:2mm)
Working fluid Water (235 )
Pump motor 300rpm(10Hz)
Inlet velocity U =0.178 m/ sec
Measuring Re 1.91x10*
condition PVC(specific
Particle gravityl.02,
diameter: 100m)
Time 60pps
Resolution (Camcorder)
Pentium
HOStt ) PC(CPU speed:
compute 200MHz)
Calgu lation 3 Minute/frame
time
hnage Hi-8mm
recording
Number of
Imag§ time- 30 Frames
processing | mean data
Two-frame grey-level
Cross
Identification | correlation algorithm
Calculation
Gnid:30x 30
) under 1% /frame
Ratio of error average :
. :
vector(%) about 0.4%
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Boundary Layer

Fig. 23 Velocity profiles in the boundary layer
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Fig. 24 Flow chart of PIV Processing
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Table 3 Processing data( @ =0" )

Articles Re=191x 10
CAS 42
SAR 10
Time interval 1/60
P 342
Dist. measured stream
by image(pixel) down
342
stream
Dist. me?sured 150
by real object(mm)
Speed unit(m/sec) 05
Vel. vector scale 55.0
Vel. arrow scale 04
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Photo. 1 Visualization of flow field
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Fig. 3.1 Time-mean velocity distribution
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Fig. 3.3 Time-mean velocity distribution
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