2003

180°

T. Fk

Measurements of Turbulent Flows in the 180° Curved Duct by
Hot-wire Anemometer

WonKap, Kim, SeongHo, Han and YoungDon, Choi

Key Words: Hotwire anemometer(

Duct( ), Reynolds number(

), yaw angle(

), pitch angle( ), Curved
), Hydraulic diameter( )

Abstract

This paper reports the characteristics of the three dimensional turbulent flow in the rectangular
-sectioned 180 degree bends by Hot-wire anemometer. Grande and Kool proposed a cooling law for the
measurements of the flow through the narrow passage. The authors noticed that the calibration
coefficients of origina method are not constant and fairly sensitive to the flow approaching angle.
Measured voltages are converted to three velocity and six Reynolds stress components using the
modified method in which the coefficients are treated as a function of approaching angle.

Dy - (Hydraulic diameter)

U, : (effective cooling velocity)

E-mail : wkkim@sejong.ac.kr
TEL : (02)3408-3896 FAX : (02)3408-3895

**

0 :
1.
mEA el e s S fay 2l
24 H e H2 HH e
2
el gt Fa m il S arE 2EE RS

HEFT| HE A e o|H o -:_-: ,:.!;.,| ol a7t B
Bfch, HAH WA 2| YAG SYES Oi§ dATF

ol F@slo ofss HE542 P& o

s7h e Ao,



2003

King Jorgensen™”

Jorgensen

Jorgensen

grande  Kool®
Jorgensen

Jorgensen  Grande

Grande
2.
21
King
EF= A+ B-I"= h-{I (1)
i)
Grande

¥,

\- Ma iy pac

Fig. 1 Experimental setup.

Fig 2 Coordinate of wire

. Fig1

siny = cos oy cosapcosap+ sinagsina, (2)

Grande ,
cosine

R

a7 ) + Aytan o sinag

siny = A,'cosa, cos (

©)

i,

7 = Qoo g (4)



2003

7| .77I; T- , i 7LTL7 .
uv,w . 2 & T 4 .ii‘-',.iihn]
{ B At
[I A iE TGS TEE ](7)
Q2:U2+ V2+ W2 (5)
(4) Ii-'Il':'. .': ||_'.I'
h i (3-21)
U@Q — Al U2 + AQ V2 + A3 W2 + A4 Uv (6) K EE i
+ A VWA A UW : covariance
4
i EE =T |':'[ r,!l.:.: - "'-'.':':] B (8)
A =1— A% cosQ(Ai) (6a)
1 - -
Ay =1— ABtan’a, (6b) TEE E, E
Ay =1— A%sm?(Ai ) (6¢)
1
0 e =g ool ) cos a )
A, =—2A%tano, cos(T ) (6d)
1
Ay =—2A%t¢ in (-0 (6€) @
s =—2A4% amaosm(f1 ) »  King
Can 20 08 :
Ag=—2A%sin( 1, ) (6f) ' Grande 0
A, 1,
. Grande 1 A, — — — _
| e’ = %)Wu%mzw + AL
(10)
' + 2ff A guv + 2% A A pow + 2ff A, puw)
1.| .-"1.: o
f= cosy
221 21
Fig. 111
KONOMAX
Ganjua Dvorak Syred(1972), o 10m/s
King(1978)
5m/s . 5m/s
15° -30”
30°

731



2003

Temperature

. " Auto-traversing
‘ Probe ‘ ‘ Hot-wire probe ‘ Pitot tube ‘ ‘ Mocharet ‘
L] ] i
Temperature —
Compensation C.T.A Digital
Unit #1010 Manometer
v FC012 Step motor
Control circuit
‘ Linearizer #1013 ‘ A
" Low pass filter
‘ Oscilloscope ‘ #1015

4

A/D Converter PCL-812 }47

_
| ==

PC for DAS

Fig.3 Automatic data acquisition system

(yaw angle)
6m/s
(flow
angle)
60° 120° 15°
stepping motor
A/D sampling rate
B5kHz Figure 3
160mm
160mm 12
80mm 180°
344mm
254mm
g=n" 45°, 90°,
135°, 180° 15mm
10°
19 1mm
Fig. 2 ;

732

4.0 T T T T T T T T T T

el
o
Il

g
o
1

Ind
o
1

g
=)
1

Voltage(V)

oA P>AO

0.5

0.0 .
-90

T
-30 0

probe angle(deg.)

90

Fig. 4 Cdibration curves of anemometer output as
a function of ap for different values of Q.
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