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ABSTRACT

In the current study the effects on pump performances of a conventional centrifugal pump for Newtonian
and non-Newtonian fluid were experimentally studied. The study aimed to compare the pump characteristics
for Newtonian and non-Newtonian fluid The working fluids are water, aqueous sugar solution, glycerin
solution, muddy solution and pulp solution. The pump characteristics with high viscosity fluds were
different. The operating efficiency for the sugar and glycerin solutions were decreased to 81% and 12.9%
than that of water. The head reductions of the muddy solution for different concentration ratios were
decreased to 7.97%, 15.11% and 24.87% than that of water. And the head reductions of the pulp solution for
different concentration ratios were decreased to 11.87%, 19.79% and 36.81% than that of water.
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Fig. 1 Fluid classification for Newtonian and
non-Newtonian fluids
Table 1 Fluids for industrial applications
Classification Fluid
Newtonian Water, Oil, Hydrocarbon solution, Drug
fluid solution
Bingham fluid Muddy solution, Asphalt, Paint
Pseudoplastic Polymer solution, Starch, Fiber, Ester.,
fluid Glass fiber solution
. . Starch solution, Solution with mica,
Dilatant fluid Mixture solution with sand and water
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Table 2 Fluid properties of the working fluids
Properties .
igi}c;ic Viscosity Remarks
'Working flul e
0,
Sugar J0W%6 | 009 | 193 cp
solution
0,
Sugar 20W% | g3 | 171 cP
solution Newtonian
; 9 fluid
Glycerm. 10w% 103 156 P
solution
3 0,
Glycenn. 20w% 1048 282 P
solution
Muddy
10w%solution 1.038
Muddy
20w%solution 1.067
0,
Muddy ‘30W/> 1135 .
solution non- Newtonian
o fluid
Pulp w26 ) e o
solution
0,
Pulo 2w9%6 1 014
solution
0,
Pulp 3w96 |
solution

Table 3 Specification of the applied pump and motor

Specification Value
Capacity 0.12 m’/min
Head 115 m
pump
Inlet diameter 40 mm
Impeller diameter 169 mm
Power 075 kW
Voltage ROV 3P
Motor
Pole 4
Frequency 60 Hz
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Fig. 2 Schematic diagram of the experimental apparatus
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Fig.. 3 H-Q curves for the muddy solution with different
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Table 4 Viscosity and head reduction ratios for the muddy

solutions
Viscosity(cP) | Head ratio(%)
Water 10 cP 1000 %
muddy 10w% solution 00033 ~016% 92.03%
muddy 20w% solution 00042y 84.89%
muddy- 30w% solution 0.03314 0372 75.13%

Table 5 Viscosity and head reduction ratios for the pulp

solutions
Viscosity(cP) | Head ratio(%)
Water 10 cP 1000 %
pulp 1.0w% solution 04707088 88.13%
pulp 2.0w% solution 0.8249-y ~0.900% 8021%
pulp 3.0w% solution 2.061-y 190556 63.19%
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