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Investigations of Flow Guide Vanes Structure Parameters on Per-

formance of Four-duct-annular Advanced Vortex Combustor
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Abstract: The four—duct-annular advanced vortex combustor (AVC) has small duct area near the combustor axis
of cooling burn wall and middle two—duct, which can be served as duty fire duct under poor oil burning. The numer-
ical simulation is carried out by considering the ratio of the distance between the flow guide vanes to the upper end
face of the front bluff body and the height of the inlet passage a/E, the ratio of the length of the flow guide vanes ex-
tending into the cavity and the height of the front bluff body #/H, and the ratio of the distance between the flow
guide vanes and the rear end face of the front bluff body and the length of the cavity ¢/L as the research object, The
effects of different structure parameters a/E .b/H .¢/L of the flow guide vanes on flow fields, structure of vortices,
the total pressure loss, and combustion efficiency are analyzed. The results show that, with the increasing value of
a/E, the combustion efficiency is increased significantly, and the total pressure loss coefficient also increases simul-
taneously. The structure parameters of 6/H and ¢/L are of low influence on AVC performance. When a/E=0.3,
b/H=0.4, ¢/L.=0.2, the combustor can achieve the best performance. The stable dual vortices structure is formed
in the cavity after k dtroducing the flow guide vanes, the stability of flame and the mixing of gas in the cavity are en-
hanced, the acceptable pressure loss is lesser and the combustion efficiency is greatly increased.
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Fig. 1 Geometry and parameters of a four-duct AVC
with flow guide vanes
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Fig.3 Total pressure distribution along the radial
direction at the outlet
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Table 1  Structure parameters of {low guide vanes
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a/E 0.1.0.2.0.3.0.4.0.5.0.6.,0.7.0.8.0.9
b/H 0.1,0.2.,0.3,0.4.0.5.0.6

c/L 0.1.0.2.0.3.0.4.0.5
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Fig. 13 Effect of different ¢/L on combustion efficiency
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