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Thermodynamic parameters calculating method of gas and
its application in convective heat transfer

over turbine cascade

XUE Yu, LIU Jingyuan

(Jiangxi Key Laboratory of Micro Aeroengine, Aircraft Engineering College,
Nanchang Hangkong University, Nanchang 330063, China)

Abstract: To investigate the influence of thermodynamic parameters of combustion gas
on convective heat transfer, a method of calculating thermodynamic parameters of multicom-
ponent combustion gas was proposed for hydrocarbon-air combustion system in aero-engine
system. The certain thermodynamic parameters derived by the method were then applied to
simulate the convective heat transfer over flat plates and turbine cascades under different in-
let temperatures and compare with the numerical results with air as working substance. Re-
sults showed that local convective heat transfer coefficients of the gas as the working sub-
stance were greater than the coefficients of the air for the flat plate and turbine cascade re-
spectively, and with the rise of inlet temperature, the differences of the local Nusselt number

of air and gas increased gradually under the same input conditions except different working
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substances for the flat plate and turbine cascade respectively. Within given inlet temperature

range, the local Nusselt number of the flat plate rose from 2. 8% to 3. 0%, and the turbine

cascade increased from 7.25% to 9. 69%.
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Table 1 Quadratic term algorithm parameters for c,; of each component
iy a b ¢/10°" d/10°* e/107 1
0O, 960. 7523 0.1594126 —0.3270885 0.4612765 —0.2952832
N, 868.6229 0.4416295 —1.6872300 2.9967870 —2.0043860
CO, 841.3764 0.5932393 —2.4151680 4.5227280 —3.1531300
H,O 1233.2340 1.4105230 —4.0291410 5.5427720 —2.9498240
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