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New Circulating Water Channel in Kagoshima University,
Its Design Concept, Special Features and Performances
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Abstract

This report represents a general description of the new circulating water channel which was
situated in the site of Faculty of Fisheries, Kagoshima University in March 1986.

To arrange the basic design for the water channel, a committee was organized and the
principal items were determined.

According to the specification, water capacity in the system : 80 tons, size of the measuring
section : 6.0 m in length, 2.0 m in width, 1.0 m in depth, maximum water velocity at the
measuring section : 2.0 m/s.

Moreover, demands were presented in connection with the capability of velocity profile,
turbulent intensity, stationary waves and water surface gradient.

The results of the running examinations were almost satisfactory except on velocity profile.

Among the difficulties concernig velocity profile, the setting of revolution for two
accelerators is considered a subject in a future study.
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Fig. 1. Characteristic curves of stationary wave quoted from circulating

water channels in Japan.

Table 1. Specified Item of Circulating Water Channel

Type 2 Impellers Driving Vertical Type

Length : 6 m (Effective Length : 5.2m)
Water Depth : 1m, Width:2 m
Rectangular Cross

Speed Range : 0.025~2.0m/s

Test Section

Unken—Type, Number of Blades : 4
Impeller Number of Impellers : 2, Diameter : 796 mm
Boss Ratio : 0.25, Material : ALBC 3

D. C Variable Speed Motor
Thyristor Leonard Control System
Power : DC 22 KW

Motor Rotational Frequency : 0~ 1750 rpm
Setting Accuracy : + 0.5% F.S
Source : AC 200V, 60 Hz, 3 Phase
Number of Motors : 2

Water Channel Length : 14.8 m, Width:2 m
Dimension Water Depth : 5.9 m
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Fig. 2. General View of the Circulating Water Channel.
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Table 2. Design of Three—Dimensional Traversing Apparatus
X’axis Y’axis Z’axis
P (kg) 18.9 13.2 2.0
@ (kg / mm) 0.51X102 1.4X10~2 0.51X10~2
L (mm) 572 2000 1180
b (mm) 40 40 40
h (mm) 16 106 16
t (mm) 16 16 16
Ea (kg / mn?) —_— 7400 —_—
Es (kg / mm?) 21100 21100 21100
I (mm*) 2.70X104 2.00X%106 2.70X104
oa (kg / mm?) 5.29X10~2
os (kg / mn?) 3.21X102 0. 220 E—
o max (mm) 5.10X10—2 0.120 —_—

P :load, @ : uniform load, L : length of the shaft
b : width of the rail, h : height of the beam

t : thickness of

the rail

Ea : modulus of longitudinal elasticity in aluminium alloy
Es : modulus of longitudinal elasticity in steel

I: geometrical

moment of inertia

o a: max. tensile stress in aluminium alloy
g's: max. compressive stress in steel

& max : max. d
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Fig. 13. Velocity Profile at N=290rpm
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Fig. 20. Turbulent Intensity at N=80rpm  (X=1000mm, U=0.48m/s)
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Fig. 21. Turbulent Intensity at N=170rpm

Fig. 22. Five other examples of Turbulent Intensity reported in Japan.
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Fig. 23. Stationaly Wave, Surging and Water Surface Inclination.
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Fig. 24. Sound Level out side of the Laboratory.
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Fig. 25. Sound Level inside of the Laboratory.
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