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WALL TEMPERATURE CALCULATION

OF A NEW MAT-WALL COMBUSTOR STRUCTURE
Hei Liming
(Air Force Engineering College, Xian 710089)

Li Zhanglin
(7th Dept., Northwestern Polytechnical University, Xi @n 710072)
ABSTRACT A seven-heatflow model for calculating of the wall temperature of mat—

wall has been established, in which internal axial heat conduction of flame tube wall is considered.
A numerical method for solving the model is provided, which takes into account the effect of tem—
perature on physical parameters. Therefore, the accuracy of the wall temperature calculation is en—
hanced. In order to provide required parameters for calculating the wall temperature, the calculation
of axial distribution of mass flow and other flow parameters in the mat-wall structure have also
been done. After that, the axial temperature distributions on the mat-wall of ‘a single flame tube
have been calculated at design and experimental conditions,and are-comparedw ith|those of the pro—
totype with air film cooling and its ex perimental data. It is demonstrated that the/calculated results
are principally consistent with experimental data and-the mat-w all strueture-is possessed of excel—
lent cooling performance. In comparison with the prototype,—thre-cooling ‘air mass is decreased by
20% , the wall temperature is obviously lowered. Furthermore, the axial wall temperature distribu-
tion is more uniform. T herefore,~this structure will prolong the life of the flame tube or raise the

gas temperature before the turbine.

Key words Flame tube Wall temperature Models  Calculation

A METHEMATICAL MODEL OF IMPINGING JETS ATOMIZATION

AT LOW WEBER NUMBER
Shi Shaoping and Zhuang Fengchen
(1st Dept. , National University of Def ense Technology, Changsha 410078)

ABSTRACT The characteristics of the spray produced by impinging jets atomization
is theoretically analyzed. Depending on Weber number, tw o breakup regimes of sheet are considered
with transition occurring at Weber numbers betw een 500 and 2000. In the low Weber number
regime ( We=2000), the sheet breakup is due to Taylor cardioidal waves. While in the high Weber
number regimes, the sheet disintegration is caused by growth of Kelvin— Helmholtz instability
waves. The model uses an analogy with the oblique impact of aliquid jet on a wall. At Weber num-
ber less than 2000, mathematical expressions to predict the sheet thickness and shape during for—
mation of nonviscous liquid sheet are derived from mass conservation and momentum conservation
equations by reference to theoretical results and empirical correlations reported in the literature.
The numerical results are in good agreement with experimental data available in the literature. Pre—
dictions of the spray droplet size and distribution formed by the disintegration of the viscous liquid
sheets are also obtained by use of the mathematical formulation developed for fan-spray injectors.
This model can be used to estimate the size range and distribution of droplets formed by impinging

jets atomization in quasi-static surroundings.

Key words Liquid drop Impinging jets atomization Mathematical models



