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Velocity Measurement Technique in a Narrow Passage by Hot-wire Anemometer
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ABSTRACT: It was noted by the several researchers that the voltage outputs in response to
a single yawed hot-wire sensor in a flow perpendicular to the axis deviate from the theoreti-
cal voltage output by King's law and Jorgensen’s relation. This study noticed that the cali-
bration coefficients of original Grande’s method are not constant and fairly sensitive to the
radial angle (@¢g). For more accuracy, this study interpolated the parameters of the Grande re-
lation as a function of radial angle and compared velocity components with ones by Jorgensen
and original Grande relation in the calibration jet flow. Finally, as a test case, 3-dimensional
turbulent flows of the inlet plane of 180 degree bend are measured and compared the velocity
components by above three methods and showed the characteristics of the flows.

Key words: Hot-wire anemometer(dd%4 7)), Calibration(:4), Probe angle(8412}), Radial
angle(}A}2}), Curved duct(3HE)
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Anemometry), PIV(Particle Image Velocimetry)
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Fig. 1 Coordinate of wire.
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Fig. 2 Schematic of calibration jet apparatus.
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Fig. 4 Schematic view of the 180 degree bend.
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Fig. 5 Calculated voltage output by Jorgensen
relation for the calibration jet flow.
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Fig. 16 Distribution of normalized U velocity
components at the bend inlet (8 =0°).
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Fig. 17 3-dimensional normalized U velocity
components distribution at the bend
inlet (8 =0°).



200 AUz - $45 - Q€

inner wall M=1: —> Outer wall
1

—_——— - .

\
1
|
1

0.75

—_——— -

v|||(|‘|1

Qo5

LXK
zh
\ \
N
\&
b
10—
0
0

0.25

EOIE{—_—_.%#OJ_%’-:/—Q

0.25 0.5 0.75 1
y/D,

"

<ﬂ
o\
\6

8
T—r0

S

Fig. 18 Secondary velocity vectors and con-
tours of normalized U velocity com-
ponent on the inlet plane (§=0°).
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