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Effect of Rotating Direction on Flow and Temperature Field of
Concentric Staged Combustor

LI Le, SUO Jianqin, ZHENG Longxi

(School of Power and Energy, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; The characteristic of cold/reaction flow and temperature field were investigated by using the numerical
simulation for concentric staged multi-point direct injection combustor. The interaction mechanism between the flow
field and the temperature field was revealed, and the effect rules of the swirlers rotating direction on the flow and
temperature field were obtained. The results indicated that the central recirculation zone with divergence angle of 17
degrees is formed under cold condition by using the co-rotating swirlers and counter-rotating swirlers, and the cen-
tral recirculation zone size of co-rotating swirlers is larger than that of counter-rotating swirlers. Heat release of the
flame causes the similar central recirculation zone shape is formed by using the different rotating direction swirlers,
and the divergence angle increased to 45 degrees. Tangential velocity contour of different aixal sections are underg-

one the '

"circular shape" , " diamond shape" , " elliptical shape" and "upper-lower symmetrical" structures, which
represent the formation of the central recirculation zone, initial development, full development and gradual disap-
pearance respectively. With the decreasing of tangential velocity of the swirling air in the combustor, the axial ve-
locity at center of near outlet and the hot spot temperature at the outlet of combustor increase. Therefore, the co-ro-

tating swirlers combustor has a better outlet temperature distribution factor (OTDF).

Keywords: combustor; rotating direction; flow field; recirculation zone; temperature field

© 2020 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





