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Flow Characteristics of a Turbulent Pulsating Flow in
a Straight Duct Connected to a Curved Duct by using an LDV
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ABSTRACT: In the present study, the flow characteristics of developing turbulent flows are
investigated at the exit region of a square cross—sectional 180° curved duct with dimensions
of 40 mm X 40 mm X 4000 mm (height X width X length). Smoke particles produced from mosquito
coils were used as seed particles for the LDV measurement. Experiments were carried out to
measure axial velocity profiles, shear stress distributions and entrance lengths by using an
LDV system and Rotating Machinery Resolver RMR with PHASE software. Experimental re—
sults clearly show that the time-averaged Reynolds number does not affect oscillatory flow
characteristics because the turbulent components tend to balance the oscillatory components in
the fully developed flow region. Also, the velocity profiles are in good agreement with 1/7
power law such as the results of steady turbulent flows. The turbulent intensity linearly
increases along the walls and is slightly higher, especially in the period of deceleration. On
the other hand, the LDV measurements show that shear stress values in slightly higher in
the period of deceleration due to the flow characteristics in the exit region. The entrance
length where flows become stable appears at the point that is 40 times the length of hy-
draulic diameter.
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 3 Coordinate system and velocity com-
ponents in a straight duct.
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Table 1 Experimental conditions of turbulent
pulsating flow
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Fig. 4 Cross-sectional velocity distribution of
the time-averaged for developing tur—
bulent pulsating flow at Re,=16600,

t=18, A, =12
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Fig. 5 Cross-sectional velocity distribution of
the time-averaged for developing tur—
bulent pulsating flow at Re,=33200,

0t =18 A,=06.

o2 Algdth, E3 dRFHFFEANE &
= ZEuo] FA el B4 54 Hil(x/D,,
40R Holl A o]FRH g4 wgd IHFALSH
o /7% WA dEE AYstnes vy %12]
32 S S & F A3 HAHNAMY EdXE &
TEdd AAd 7EY F713A ZHY I
I olgey HAYPYE Wy HAPo=R AT #
o AgEo 4oz woat®
Fig. 63 Fig. 79+ #2kd 98 9% &
o et 9E FH £EEXE \«}E}L}lﬁiv_—tﬂ
AFHZE 1292 B9 7hEFEed dHA
A4 £EE Yl e ZAAdHFFAA9
vmA YR EHAI FEFIAAN S
Aatol i E wt/(x/6)=10~020
AAFEAAY FF5EEt d2A
EltEd ole A4RED AFHTY A4 9
g FEAAY 33 2 At AgEe] $Ee
2 AAZ 4y AddLde] v Aoz ¢
dHY, £ JEHJF 069 A A A A
H Fx g 9 20" FHo A overshoot
Aol yEelhton, ojue 94 FLHG
XA L 79 Ae BxA A overshoot &
o

of no A vEen 74 L A%

ot o

N A X I o
i H1
lo &
T3

I'I

2
X
=

Agoz,mﬁrm



182 +£43-
30 X/ (re/6’
Symbol:Experimental §>™
] o 0
- [ 1
.4 8 s ° [ 'y 2
° ° o] 3
° ° 3 8
w Foe oftard
! © © © ol s
© of[o] 6
E . [y 7
13 " 4 s . s A N B B
3 M v viso
1= vooroor B CIRD
1.0 | o n
oo o o o o o
L = [ ] s . . .
0 -
g s a ) 3 I3 t
- o o E i E = g
T o
-1.0 I L L 1 L L
0 10 20 30 40 50 60
x/Da

Fig. 6 Velocity distribution at the center of a
duct over dimensionless axial position,
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