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Abstract; In order to study the effect of radial straight blade and leaned blade on the performance of
inverse umbrella aerator and obtain the flow characteristic of an oxidation ditch driven by two inverse
umbrella aerators with different kinds of blade shape, a lab scale oxidation ditch according with geo-
metric similarity, kinematic similarity and dynamic similarity was taken as the research object. The
volume of fluid ( VOF) model was adopted and the standard & — & turbulence model was applied to
close the governing equations. Through changing the blade shape of inverse umbrella aerator, three-di-
mensional numerical simulations were conducted. The results show that the power assumption of these

two kinds of inverse umbrella aerators is much the same, the blade shape has a significant impact on

Wi HER: 2016 -05 -09; f&EI HHEA: 2016 —-09 - 13; MK HRREFE : 2018 - 01 - 09

P 48 tH Attt 3k http . //kns. enki. net/kems/detail /32. 1814. TH. 20180109. 1105. 006. html

EEUR: EXBARAEGRIIHH (51309119) 5 #iiLa ® AR L miH K Tl 5 H (2014C01004 - 1) 5 o fide & 546l LRI 4
P A T S TR A B B H (GK201403 ) 5 VLA = 2 WERTIE MR 5 DF 58 0 H (BY2016072 - 01) 5 VL5 i AL 2R
A TR B H

F—EEE N PN (1988—) , 5 bt a N WL AR GRIGVER ,747091492@ qq. com) , S FARHU A BRI ZE.

EZIEEE N #HoE(1981—) 5, BIRTLFFFFM /R, BIRESE 51 (dongliang@ ujs. edu. en) , BN FHELOL A CED PRI 5r 2 N T 70

WF5E.



BnE,%

MR RS B g SAL I BE Y 2 0

oxygenation capacity and plug-flow capacity on the inverse umbrella aerator. Under the drive of inverse

umbrella aerator with radial straight blade, the gas volume fraction of the section crossing the driving

shaft in the oxidation ditch is 0. 66% higher than that in the oxidation ditch driven by the inverse um-

brella aerator with leaned blade. While the inverse umbrella aerator with radial straight blade has a

stronger ability to promote the fluid near the surface, the inverse umbrella aerator with leaned blade

does better on driving fluid at the bottom of the ditch, with the dead water zone 0. 70% less than that

in the ditch driven by the inverse umbrella aerator with radial straight blade. The fluid stirred by the

inverse umbrella aerator with leaned blade flows to the wall at a higher speed. The flow distribution of

the oxidation ditch driven by two inverse umbrella aerators is symmetrical. The downstream inverse um-

brella aerator has an ability to lift and accelerate the incoming flow.

Key words: inverse umbrella aerator;oxidation ditch ;blade shape; VOF ; numerical simulation
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Fig.1 Computational model
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Fig.2 Inverse umbrella aerators with different blade shapes
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Fig.4 Monitoring location of the oxidation ditch
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