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Abstract: An integrated cooling configuration was proposed by using array air—jets and fuel-cooled ribs to
meet the thermal protection requirement in the high—heat—flux combustor wall. Numerical simulations were per-
formed to characterize its heat transfer performance under a certain jet Reynolds number range (1X10*<Re;<3x
10*) and fuel inlet velocity range (2.33m/s<v,<5.23m/s). Based on the equivalent convective heat transfer coeffi-
cient on the heated side of target plate, the overall heat transfer enhancement by using baseline ribs and fuel-
cooled ribs is illustrated. With respect to the no-rib situation, the presence of ribs in array—jet impingement
makes the area—averaged equivalent convective heat transfer coefficient 1.6 times of the former. At the same
time, the pressure loss coefficient otherwise increased about 25% relatively. By using the fuel-cooled ribs, the
overall heat transfer capacity is further promoted. When compared to the baseline—rib situation, the heat transfer

enhancement ratio in the viewing of area—averaged convective heat transfer coefficient is up to 1.5 under Re=1x
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10*. Even under Re;=3x10*, the heat transfer enhancement ratio for the fuel-cooled ribs is 1.2 at least. Totally,

the temperature rise of the fuel at outlet with respect to the inlet temperature increased about 20~50K. This tem-

perature rise is reduced with the increase of jet Reynolds number and fuel inlet velocity.

Key words: Array air jets; Fuel-cooled ribs; Integrated cooling structure; Overall heat transfer perfor-

mance; Numerical simulation
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(a) x-z plane

(¢) Local grids in fuel channel

(d) Local grids in jet hole

(e) Local grids in fuel channel

Fig.2 Schematic of local grids
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Fig. 3 Grid independence study results (Re=2x10%)
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Fig. 4 Schematic diagram of experimental setup
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