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Study on Fluid Flow in Rectangular Duct past 90° Mitered Elbow
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Abstract

Fluid flow in a rectangular duct with 90° mitered elbow is measured by 5W laser doppler velocity
meter. The fluid flow is also computed by commercial software of STAR-CD for comparison
between measured and computed velocity profiles in the duct. Reynolds numbers for the
comparison are 1,608 and 11,751 based on mean velocity and hydraulic diameter of the duct. First,
the fluid flow of Reynolds number equal to 1,608 is predicted by assumptions of both laminar and
turbulent models. But, even though the Reynolds number is less than 2,300 ~ 3,000, the
computation by turbulent model is closed to the experimental data than that by laminar model.
Second, the computation for Reynolds number of 11,751 by turbulent model also predicted the

experimental data satisfactorily.
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Fig. 7 Comparison of X-direction velocity between experimental data and 3-D computation data
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—e— Experimental data
—— Numerical computation by Turbulent model

5 5 S
4 4 4
3 3 - 3
H \ : M z /WD\
1 1 1 kS
o 0 / 04 ~
a 2 L] 6 0 2 4 6 1] 2 4 6
Y axis (cm) (at 7 = &cm) ¥ axis (ctm) {at Z = 6cm) ¥ axis cm) (at Z = 6cm)
5 £ S 5
-4 o4 =4
Sa 33 N $3
=2z =2 sz
27 \ s} :%{ &\ 23 /::»—W"\\
0 0 & [
1] 2 4 6 0 2 4 6 0 2 3 [
Y axiz (em) (at Z = 1 0cm) Y axis (cm) (at Z = 10cm) Y axig (em) (2t Z = 10cm)
5 S S
a 4 4
3 3 3
2 2 2
1 1 \ 1 )
0 IJ 0+
0 2 4 B 0 2 4 6
Y axis (cm) fat Z = f6cm) Ya.us {cm) (aI‘ZA I6cm) Y axis fem) (a2 Z = T6em)

(a) Inlet (b} 1Yem downstream (¢} 38em downstream

Fig. 9 Comparison of z-direction velocity between experimental data and 3-D computation data
(Re =11,751)
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Fig.10 Comparison of z-direction velocity between experimental data and 3-D computation data
(Re =11,751)
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Fig. 11 Distribution of turbulent kinetic energy K ( Re = 1,608 )
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Fig. 12 Distribution of turbulent kinetic energy K ( Re = 11,751)
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