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Numerical study on the flowand-heat trander
characteristics of coupled synthetic jets

TAN-Xiao-ming, ZHAN GJing-zhou

(College of “Energy and-Power Engineering,
Nanjing-University of Aeronautics and-A stronautics;"Nanjing 210016 , China)

Abstract,: Numerical study on theflow and-heat trander characteristics of coupled syn-
thetic jets was carried out. The-results.show that: Near the dot exit, three synthetic jets
couple to one jet and ‘'move downstream. Two synthetic jets on both sdes are limited and
rolled by the middle synthetic jet until they merge together into one centrosymmetric syn-
thetic jet. _The synthetic jet spreads rapidly along the minor axis direction of the orifice with
bigger spread~- angle; while along the major axis direction, the synthetic jet contractsfirstly
and then spreads dowly. At the target surface impinged by the synthetic jet , the tempera
turefield is symmetric with the lowest filed in center. The heat trander coefficients al o take
on the same trends with centrosymmetric waves, which meansthat the best cooled areaisthe
stagnation. The distribution of heat transer coefficients along different directions of the tar-

get surface is bascally uniform.

Key words: aerospace propulson system; coupled synthetic jets, flow characteristics,

heat transer characteristics; numerical S mulation
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Fg.2 Grids configuration of the geometrical model

2

2.1
1 1
Fg.1 Schematic of synthetic jet actuator _
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Fg.4 Potsof velocity vectorsof synthetic jet on
x -zcentrisymmetrical section
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Fig.5 Potsof temperature contour of heated plate
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Fig.6 Heat trander coeficient profiles
along different directions
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