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Abstract; To prevent sludge deposition in sewage treatment pool, the influences of impeller diam-
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eter on the hydraulic characteristics of submersible propellers were investigated. Submersible propellers
with different impeller diameter were simulated in annular test pool and square pool using STAR-CCM +
simulation software. The simulations used polyhedral mesh and constant parameters. The average flow
rates in the two pools were analyzed. The results showed that the impeller diameter had a substantial im-
pact on the hydraulic characteristics of the submersible propellers. In the annular test pool, the larger im-
peller diameter, the better the pushing flow effect from submersible propellers. In the square pool, with
the increase of impeller diameter, the pushing flow effect from the submersible propellers increased ini-
tially and then decreased ; when the diameter of the impeller was 3.7 m, the pushing flow effect from the
submersible propeller was the best. Based on the momentum theorem, the efficiency formula of the sub-

mersible propellers was deduced, and the mechanism of the different pushing flow effect in different types
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of pools was analyzed.
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Fig.1 Plane layout of annular test pool and square pool
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Fig.3 Polyhedral mesh in computing region
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Tab.1 Power of submersible propeller with different impeller
diameters in annular test pool
d/m n/(r-min") | M/(N - m) P/kW
1.1 135 178.15 2.517
1.5 78.5 306.34 2.517
1.9 52 463.04 2.520
2.3 37.23 645.60 2.516
2.7 28 857.51 2.513
3.1 22.28 1 079.36 2.517
3.7 17.38 1381.4 2.513
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Tab.2  Power of submersible propeller with different

impeller diameters in square pool

d/m n/(r-min™") | M/(N - m) P/kW
1.1 135 172.76 2.441
1.9 53.2 438.53 2.442
2.5 33.2 700. 4 2.434
3.1 23 1011.41 2.435
3.7 17.11 1 365. 46 2.446
4.3 13.19 1764.22 2.436
4.9 10.6 2207.9 2.45
5.5 8.7 2 676.49 2.438
6.1 7.32 3190.9 2.445
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Fig.4 Average flow velocity in two kinds of pools with
different impeller diameters
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Fig.5 Working principle of submersible propeller
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Fig. 6  Velocity vector graph of cross section of square pool
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