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Experiments on Single-Disk Pumps for the Transportation of
Micro-scale Water Life
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ABSTRACT

). Shear force(ZH5), Turbulence(t+7), Bullhead(& 7)), Zooplankton(&&E% &% E)

A boundary-layer pump with a single disk has been experimented to obtain its characteristic curve by changing the
impeller of a centrifugal pump to a single disk. The primary objective to use of these types of pumps is to avoid hurting
water life during transportation unnecessarily. The change of impeller should degrade the performance of pump, so we used
the method to increase the roughness on the disk with sandpaper and mesh. The enhancement of shear force from the
rotation of disk to the internal flow brought an augmentation of momentum transport, and the characteristics were far

improved from the original single-disk pump without decreasing the survival rate of water life in the case of Pseudobagrus

fulvidraco (bullhead fish). However, in the case of Artemia cyst (zooplankton), the survival rate was very degraded due to

the micro scale smaller than turbulent eddy size. The result of this study could be used for the design of transportation

and bio—filtering of water lying on a specific bandwidth of its scale of size.
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W A (viscosity coefficient)

p A FA ME(fluid density)

¢ F EHAxHpower factor)

7  A-$H(shear stress)

QO 3" 2 &% (rotational speed)
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Table 1 Performance of a commercial pump with impellers (Hanil

PSS 120-096, Stainless steel pump)

ltem Value

2x10"3m?/s, at 20 m head
Head 15~28m

220 V— 60 Hz, AC Single phase
1,550 T (rated)

Volume flow rate

Electrics

(b) Single disk model (left: planform, right: side view)

Outlet Rotating axis

(d;=32 mm) 111 Electric
Rotating d|sk)' od ... motor

(impeller blades)

Impeller  Disk

(c) Schematic of a centrifugal pump

Fig. 1 Shape of blade and schematic of a centrifugal pump used
in this experiment
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(a) Schematic diagram for apparatus

(b) Changeable pipes

Fig. 2 Experimental apparatus for pump characteristics
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Fig. 3 Interpolation of the effective head

(b) Mesh screen

(a) Sandpaper

Fig. 4 Examples of attached materials to enhance
surface roughness
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Fig. 9 Characteristic curves, n vs. C,
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