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Figure 2 Experimental set-up. The closed loop pipe system was a modification of the GIW 
Hydraulic Laboratory 0.075 m in diameter test loop with a 0.15 m head loss section added. 
Only the out-and ingoing part of the loop can be seen to the right 

The centrifugal pump was used as the main test pump after the system was loaded, primed and bled of air, 
and the slurry diluted to a maximum solids concentration by volume of about 49%. The pump was an all 
metal pump with a semi-volute shell, 0.1 m diameter suction inlet, 0.075 m discharge and a 0.3 m diameter 
three-vane impeller. 

During testing the discharge from the centrifugal pump proceeded through the vertical inverted U-loop for 
slurry density measurement and the magnetic flowmeter seen to the right in Figure 2. The downstream head 
loss section in the loop, about 10 m long, 0.15 m in diameter and the returning 0.075 m in diameter head loss 
section to the tank are not seen in Figure 2. In order to provide better mixing and release of entrained air, a 
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Figure 3 Slump results for the two products versus the solids concentration by mass 

It follows from Figure 3 how the coarser A-tailings had a smaller slump than the finer B for a constant solids 
content and that the slump varied linearly with the concentration by mass. No further reference will be made 
to the slump data in this paper. 

4.1 Effects of solids on centrifugal pump head and efficiency 
The effect on the head and efficiency for the finer B-tailings with the closed and open impellers is shown in 
Figures 4 and 5 respectively, for C from 35 to about 40%. Result for the open impeller for the coarser A-
product at 47% is shown in Figure 6. Figure 7 contains the open impeller data for C of 47 and 49% for the 
finer B- product while Figure 8 shows the same for the closed impeller. 

 

Figure 4 Pump solids effect for the finer B-product at 35 < C < 40% with closed impeller. Full and 
dashed lines represent clean water head and efficiency respectively 





Transport 

Paste 2011, Perth, Australia 411 

 

Figure 7 Pump solids effect for the finer B-product at C values of 47 and 49% with open impeller 

 

Figure 8 Pump solids effect for the finer B-product with closed impeller; C = 47 and 49% 

It follows from Figures 4 and 5 for both impellers and the finer B-tailings at C-values from 35 up to about 
40% that the reductions in head and efficiency were small and about 4 and 7% respectively, following the 












