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_ Experimental Investigation of the Periodic Fluctuating Flow
around NACA0008 and NACA0015 Blades in Uniform Inflow.

by

Hidechito HAYASHI*, Yoshio KODAMA*,
Masahiro IKEDA**

The mechanism of the fluctuating phenomena in the wake was investigated to NACA0008 and
NACAO0015 blades with experimentally. It's found that when the attack angle @ is small, the periodic
fluctuating phenomenon emerges in the wake for both type blades. This phenomenon is the Karman
vortex street which generates from the separation of a laminar boundary layer upstream of the trailing
edge and from the formation of a dead air region. At NACA0008 blade the frequency of the Karman
vortex formation falls with the attack angle increasing, because the separation of the laminar
boundary layer occurs mainly on the suction surface and the dead air region becomes large as a attack
angle increases. At NACA0015 blade, the frequency of the Karman vortex formation increases with
the attack angle inicreasing, because the separation occurs mainly on the pressure surface and the dead
air region becomes small-as the attack angle increases. When the attack angle more increases, the
Karman vortex street disappers for both blades because of the boundary layer on both surface of the
blade attached before the trailing edge and no dead air region formed. When the attack angle is very
large, the flow of suction side separates near the leading edge and the large dead air region forms so

the Karman vortex street emerges and it’s frequersy is very low.
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Table 1 Dimensions of each model

NACA0008 | NACA0015
Max. Thickness 4.8 (mm) 9.0 (mm)
Cord Length C 60 (mm) 60 (mm)
Span Length 230 (mm) 230 (mm)
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Fig.2 Spectral density distribution of velocity fluctuation



4 MHETA - BELFHE - HEW

5, 8RBV TIIK2@DARY b VEESHIC
F—rhnRonlza=0254 ORNCBNT, T
ZAB0 BLUT OBEDIRIE - AWHEIO TR E
W EDORED20%AD o kBl Tw3, iz
A2 o 4 TR, EEEANIEESE THEL T
%H 00, EEEHETIIERLED20%EEDORED S
BLEELTWE, ZDkDIZ, RIZHIBRE LI K
BEBIIKEREDIERENTWDE I EXbh B,
B4 13158 iz DWW TRERHETRA O e R L7z b
DTH5. M@z a=0 ThHsh, 08EDELA &AL
i, BRSO BIRERESFELSH L D DR
HRDI%DME» TN IZIEHL D (KhA
HD & CHEL 2 PRNEEE T 5 2 &k Bl Lt
WTHBD, BB CIRERAL  ICHEVL M RN
Tw3 (Fhokiks» > BEIOAE~MT) ., KO o
= 1" QIEFEHEHORNTH 5. ZOHEH K@) L Rk
12, Bk & D LR D2T%FRE OALE D & FAL i { #E
L (MOF AR, FAET 5 2 Er{BEAFWTWY
5. Do, BEIETIIRWHETRSEC TV S (K
FBHED . KO ¢ = 2° OIEEFHITH 5., 08I B 1>
TRIEFHEH ORI EE THEL TWw 525, 158D

(b) Pressure surface at @ = 1°

G, @ = 0" OBE L FERRICHTE L DR D31% DAL
E»SMAILIZIESBEL T2 (AR, K@ o (f)
X e = 3~6" DIEEHEFIOFTRNTH %5, I
BFRBOTCHEABLETHEAIZZEELTWS (KFA
HD. 72, ELBEONMER (@ =3 TIF23%, 4 Tk
32%, 6° TIX37%) & WHZANKEL XD EET
BHCBEHLTVS, M2 ANKES a=8 gk
3 LHEO LS IEEEHORNZEE CHELTL
¥5, —F, AFEREAOHEAIZMOIC ¢ =1° DHEZ
AT, ZOEBEITIE, Bk S DFNIEZED23%
OfE (AR »o—bid BT 528, BT
(M BEIE CEIOHR) THAEBET 2. ZDOOHE
WLk < El (MhA2»5BoR) BNERSh, B
&R I3 E TRLRBEAEIFREL Tvw b, KO
a=2 DRRTHL, ZOHHCH, a=1" OHE
[EIRR I BTE B 1 < BT S L, 2 O ICIEEL
FEREN GG E THREL TV, S5 IHZABK
Z2WVLEA L FEROBNSIRN TV B S, HMG)D o=
8 DIER»S b S L 513 ERRORKME (M
AEI5 BOM) 1, MZAOEME & bICHTANE
LTS, SHIGHZAPKEL RS EHKD a =

{

>

>
S
>
s
o
ol
=

(c) Pressure surface at o = 2°

(d) Suction surface at @ =1° (e) Suction surface at @ = 2° (f) Suction surface at @ = 3° (&) Suction surface at @ = 4°

Fig. 3 Surface oil flow visualization on the NACA0008 blade surface
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