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Characteristics of nanometer magnesia particulate fouling of
delta wing vortex generator

XU Zhiming', YANG Suwu', ZHU Xinlong', ZHANG Yilong’, LIU Zuodong®
(lEnergy and Power Engineering Institute, Northeast Dianli University, Jilin 132012, Jilin, China;
North China Electric Power University, Beijing 102206, China)

Abstract: In order to explore the characteristics of nanometer magnesia particle fouling in delta wing vortex
generator, colloidal solutions made of magnesia particles of 50 nm were used in the experiments. The fouling
characteristics of the delta wing vortex generator under different conditions were investigated, including water
bath temperature, particle concentration, flow velocity, spacing and arrangement of delta wings. The results show
that the delta wing vortex generator can inhibit the fouling. The longitudinal vortex and stagnation zone produced
by delta wing vortex generator and the characteristics of magnesia colloidal solution have a great influence on the
fouling characteristics. Higher water bath temperature, lower magnesia solution concentration, and higher flow
velocity can reduce the fouling rate. The fouling characteristics also depend on the arrangement of delta wings,
which results in different longitudinal vortexes. With the uniform layout of delta wings, 40 mm spacing is the best
for inhibition of dirt. With the same number of columns, 80 mm spacing is the best.
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Fig.1 Schematic diagram of experimental system
1—high level cistern; 2—thermal resistance; 3—acquisition module;
4—differential pressure gauge; 5—microcomputer; 6—electromagnetic
flowmeter; 7—refrigerator; 8—circulating water pump; 9—Ilow level cistern;
10—radiator; 11—fan; 12—overflow plate; 13—flow control valve;

14—experimental section; 15—constant temperature water tank
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Fig.2 Schematic diagram of vortex generator
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Fig.3 Vortex generator layout
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Fig.5 Influence of concentration on fouling resistance
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Fig.6 Influence of velocity on fouling resistance
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