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A prediction model of filnr cooling adiabatic effectiveness based
on cohence nomn isothermal jet theory

ZHANGChi, TIN Yu zhen, XU Quarrhong

(National Key Laboratory on Aero Engines, School of Jet Propulsion,
Beijing U niversity, of Aeronautics.and Astrenautics, Beijing 100083, China)

Abstract: To predict the slot film—eooing adiabatic effectiveness, a mathematic model
was developed based on'cohence notrisothermal jet theory. T he core temperature distribution
of mixing layer in 2D wall jet was deduced through reasonable assumptions, and the tem pera-
ture was regarded as'the adiabatic wall temperature. In addition, this influence of slot geome-
try parameter and film blowing ratio on the cooling effectiveness was also considered, so the
adiabatic effectiveness equation was obtained. The empirical coefficients in this prediction
model should be fitted to the experimental data, showing that the present prediction model
has an accuracy of within 8% to all previous experimental data. T he feasibility and poten-
tial application of this model have been demonstrated, and more experimental data are re-

quired for future verification and improvement.

Key words: aerospace propulsion system; aircraft engine; combustor;

slot film cooling; adiabatic effectiveness; cohence nomrisothermal jet
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Fig.3 Calculated film cooling adiabatic effectiveness

Fig.5 Precision of equation (14) to experimental data

by equation 14 against experimental data
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