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Field Synergy Between Flow Field and Temperature Field
in Concave Wall Impingement Cooling Structure
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Abstract: In order to study the physical mechanism of convective heat transfer in the process of energy
transfer in the impingement cooling structure of concave wall in reverse flow combustor, based on the field syner-
gy theory, the influences of the coupling effects of the impingement hole diameter d;, the impingement hole flow
spacing S, the impingement hole spanwise spacing P and the impingement hole inclination ¢, on the heat transfer
characteristics of the impingement cooling structure of concave wall were analyzed, and the results of the field
synergy analysis were verified by experiments. The results show that the regions with small synergy angle are
mainly distributed in the flow stagnation zone, wall jet zone and stagnation point in the impingement chamber,
and the heat transfer effect is good. With the increase of S/P, the average synergy angle in the impingement cham-
ber decreases first and then increases, and the heat transfer effect is the best when S/P is 0.8. With the increase
of S/d; and P/d;, the average synergy angle in the impingement chamber increases, and the heat transfer effect
weakens.With the increase of o, the average synergy angle increases first and then decreases, and the heat trans-
fer effect is the best when the impingement hole is perpendicular to the wall.
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Fig.3 Impingement cooling structure parameter of

concave wall (K is right side view)
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Fig. 4 Schematic of experiment system
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