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Kinetic energy of Laminar Steady flows in the Exit Reguon Connected to
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Abstract

In the present study, kinetic energy of laminar steady flow in the exit region connected to the square-sectional 180°curved

duct was investigated experimentally.

The experimental study for air flows was conducted to measure kinetic energy distributions by using the Particle Image
Velocimetry(PIV) system with the data acquisition and processing system of Cactus 2000 software.

The results obtained from experimental studies are summarized as follows :

(1) The critical Reynolds number for a change from laminar steady flow to transitional steadt flow was about 1910, in the 50
region of dimensionless axial position (x/Dh) which was considered as a fully developed flow region.

(2) Maximum kinetic energy of laminar steady flow was gradually increased as the Reynolds number increased.
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Fig.2 Coordinate system and velocity

component in a straight duct
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Tablel Experimental Condition of flow visualization

Item Specification
DT3152
Image Board 640x480 pixel
Visualization
Equipment Light Sorce ™w ?ﬁgﬁ Ton
Sheet Light LLS probe
Working Fluid Air
. Temperature 26 T %1
Measuring =
Condition ; =71
Particle (0.1~0.3m)
Time Resolution 1/ 60 sec
Host PentiumIll PC
( CPU 450Mf
Computer RAMI28M )
Calcglatlon 30 frames/sec
Time
Image Cactus'2000(grey
Processing -
Idenification level cross
correlation
algorithm)
Number of data
for 135frames
time-mean
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Fig.3 Schematic diagram of PIV system
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Fig.4 Flow chart of PIV processing
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Fig. 5 Kinetic Energy of Developing Laminar Steady

Flow at the x/D, = 0~5
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Fig. 6 Kinetic Energy of Developing Laminar Steady

Flow at the x/Dh =50
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Fig. 7 Kinetic Energy of Developing Laminar Steady
Flow at the x/D, = 60
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