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Wall Pressure Fluctuations of the Boundary Layer Flow at the Nose of an
Axisymmetric Body
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ABSTRACT

When an axisymmetric body moves through air the boundary layer near the stagnation region remains
laminar and subsequently it goes through transition to turbulent. The experimental investigation described

in this paper concerns the characteristics of wall pressure fluctuations at the initial stafge of boundary
layer flow including transition. Flush-mounted microphones are used to measure the wall pressure
fluctuations at the transition and turbulent boundary layer region of a blunt axisymmetric body in the low
noise wind tunnel. It is found from this study that the wall pressure fluctuations in the transition region is

higher than that in the turbulent region.

Az AFo] o =AY H
pressure fluctuations)-> EA 7 &A4A4Y 3
A 4 glE £8% 771 2 5 glo
5 Al FH KA HEAA 2BE A

A WEE shse Welw AnEl 7tk olg ol

R -k ) - o BT R N

o odetreinst 7] A A A %
wRE B9 SR7|AATY

ok EH2 7] A A2

602/t SXSSEX/A 10 A A 4 5, 2000

of ofsl WS Avs FA SE(flow noise) ol
F A7}
A

o
lo

L rie 9 offt
fu
i}
Y
2
H)
-z
k-3
d
B
v
H
r
L)
M
rlo
Borlr B 2 oy huorf 2w

o
T rio
)
[83
ir
B
i
1o
Olﬂ :\o
offt
2
R
o, Fll’ UlO
T o

o &

o
B

A
w
fr £ 0
2
iy I~

82
o
£
g\_x‘

)

M
Mo
1]

1 OIN
N
—
=
oy orx
£

B

=

2
|o
% ond

(4 B oo 3
n B~ tlo i ofw
ox ¢
2 g 2y
o ug w2
w2 g W rlr o
o ’

i
;)
e e
[AURE
o
X
1o
ol Ho
B g ot o
SO

22 gy Aol
oy o
wlo
N4
)

b
X
+
~

o Tlo




S BA ddA 2AsE AAZ W U e B3 dp

IR e R A ke Lul( gp/ded0)
7R 99s ge 2 on dAYE wE A
Tollmien-Schlichting wave(T-S #) 2tz E& =0
SHE 4FE 1 7‘1201 7kt ¢ v
(turbulent bursting) &
FELE YA Hoh Hol 75741%
5 @¥> T-S #9 F43 %}‘.‘é_‘i

rr

do e mu A

oft rlo
L

o
(nonlinearities) & =
T-S #te] Faj4 Ef‘ﬂ 0}‘43} a —’F-‘?‘l° FHFEE A
g S ZHEh o] BAL 1R Hol AAZE &
9 HE HE g dig &% $F(sound pressure
level)o] F&Hojunt df AAZd) Hlsted o 10~25dB
AE Erhe Hol AP e @ae) giafe] 1 gk
AAZ oM B WE e st 1956
Willmarth' 7} 98] a7} 9l gwbe) 283 wgg o
7 AAZAA HE HE S 249 o]F B
Aol e 4F 2 A At Bugy gJou
o) A o] FHIAA wHEE GF AAZE &
2 Ao Yok Jeiy B A7ea g zsis
g =49 AdiAe AAZ 5 duiyon ¢4F
T A X e &4 Fulol Ut d1RE gFE
HE A A48 g 72 B ohle) 52 ve o
59 74 YFoR EH J& & FOE i
o= 2E B3 EAL Holx gtk
Aol o] JAoA Wi e A%
of o}z a3 o] o]FolH YA gow

A7+ ARE 33 Aotk ® iy ZH) Mun
5o F28 AN F suE fEY g Axy A4
ojth, olgt HHatY Arakeri’ = FEo|AN9 AY Az
FEH 97 g AdRs 27 v @48 sy
AR g BlolM Wy WE e Ao Z2HFA:
Alms) = F AAZ #59 AR o 100 A =
o By gtk o BT Hw WE g N
g FF A AHAQ JFL wH F gormz #3
=18 ]

kel P23ttt Perraud?'=
0 BA Fake] AdRolAe ¥H WE s 233
AL AgReA B etE Mol AAE F9dlMY ti &
T A B8 £59 9 5%AEHT BRI 9o
A

@i F9 K59 vt dAde F 1Fo] o]Rolx 9

Ve $E9 e @xo] waE
A BE AGE A olgsta) Bk ’“fﬁ(buoyantly—
propelled vehicle test)oll 93 ZAZU Had WHE 9189
&4 AFZHE 1 kHz oA 24" T-S 2 9lsly
Hol AAS 5 HH WE ¢EHe 2HUFREA (mms)

H AR AAZY A9ET o 18dB AR 28 W
TRV BAAE SEelA A4S o 2R Gz
g ASHoR §AT £+ Adesk) F gFo) A/ 5
Atk o] Aol diste] 19879 Gad-el-Hak"' e Au|@ o

P4

zke] Wskyb vl g (unsteady) &7 vhal 84S S
TE glon o2 lte Hol AAZE &
el S7Hte

olgh ol FUhY BA HuelNel fEo) vy @re
AAZ W WE el AHe 9% 0d £ 9o
n2 $5 gy @yel wAEA 9t TR ol o)

B
sol 7ol HoE 0% AT 3 3
o 49H 977 ¥e 7
44 Mol 50l el daol WA g WY g
CEBE SRS
AESECEREE
WE Y

it
b
il
b1
e
fru
ol
£
"
i
=]
)

==

=
T
T

ofj I,
> du ox
)
°
e
= i
o
X,
ofj
Jo
frt
lo

E:3

o -Il)l
o
ol
kd

B ol\ 1%
Ho
off
2,
R
R [
M

of
)
oXx o
My
2
e
I
M
A
Rl

e
Y

s
oﬁlg

o iR ox rg
o e (E
offt it

=
X,
1o,
rg
23
offt
o
iy
Log B

F=71AATFA(KIMM) ol AX 5ol 9= A
FEAOH Fig. 1914 Holx nieh 7o
AR o]RoA ok FEL ALY B
< 400 mm X400 mme AAF}E ©HE 7}

JloH A §42 56m/sec otk EFY UEF AT
19,7 M7 A% AALHE 9ty LEg
TEE A% A7 AR AT FHE o] Q)

Ho] F&olAM &9 FF0] <k 60dB[ ref. 20 «Pa 19 HH

S
o3
o ol
5 ol
=2
R
09, _{}
fe XN, me O

H Ho

Fig. 1 Axisymmetric body and test section in the
wind tunnel(KIMM)

SRS TSSEIX/A 10 A A 4 F, 20004 /603




Fig. 2 Configuration of the model and sensor position
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Table 1 Sensor position numbers and distance of the

measurements.

AA HE s [mm] s/ Ry
1 0 0.0
2 10 0.14
3 23 . 029
4 36 044
5 53 0.66
6 70 0.88
7 95 118
8 119 1.49
9 143 1.79
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©©'_

OODO. # @O K-H 3100 filter

PCB valtage amp. 483A1[1

mm
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Fig.3 Measurement system of wall pressure fluctua-
tions
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