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ABSTRACT

The positive displacement pump and the regenerative pump are widely used in the range of low specific speed, n, < 100[rpm,

m3/min, m]. The positive displacement pump is not suitable for miniaturization and operation in high rotational speed. The

regenerative pump has a problem with large leakage flow and low efficiency. While the centrifugal pump has advantages of

high efficiency, miniaturization and high rotational speed, efficiency drops sharply with decrease in specific speed. Therefore

the purpose of this study is to design a new type of centrifugal pump that has advantages of centrifugal pumps in operation

in low specific speed. The name of this new type of pump was called ‘Pipe type centrifugal pump’, since the flow path through

the impeller is simple circular pipe. Due to the simple shape of impeller, the manufacturing process is simple and cost is low.

There is strong jet flow at the outlet of the impeller. This jet induces flow path loss, meridional dynamic pressure loss and

mixing loss. Large disk friction makes the efficiency be limitted in the range of low specific speed. Even though the loss and

the low efficiency, ‘Pipe type centrifugal pump’ represents stable performance, affordable pressure ratio and efficiency better

than that of other low specific speed pumps.
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(c) Model C (d) Model D

Fig. 1 Drawing of test impeller for (a) model A, (b) model B,
(c) model C, (d) model D
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Table 1 Dimensions of test impellers
Impeller diameter, D[mm] 160
Impeller inlet radius, R;[mm] 219
Pipe diameter, d[mm] 4.7
Thickness, h[mm] 7.8
Inlet blade angle, 3, [deg] 60
model A 512
model B 512&26.2
Outlet blade angle, 3,[deg]
model C 60
model D 60
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Fig. 2 Configuration of the pump system
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Fig. 4 Head curve for each model
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Fig. 5 Station number inside pump
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Table 2 Loss coefficient at each station

Station Loss coefficient note

Ky 0.031 -

K 0.433 -

Ky 0.777 -

X L in case model B

# D, diverging loss added
K, 1 meridional loss
Coa” -
Ky K, K X [1 sz) mixing loss
Ky 0.608 -
Ky 0513 -

Table 3 Slip factor and mixing loss factor

A B C D
Slip factor o 0.98 0.98 0.93 0.89
Mixing loss factor & 0.79 0.79 0.7 0.68
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Fig. 9 Classification of torque and efficiency for model B
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Fig. 10 Ratio of disk friction for model B
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