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Abstract: To solve the initial value dependence occurred in the current aero—engine air system steady—
state algorithm, a new calculation method Monte Carlo—Fluid Network (MC—FN), which combined Monte Carlo
(MC) method and fluid network method, was applied to solve 1D network calculation of compressible fluid in air
system. The air system was simplified as a fluid network comprised of nodes and elements. The pressure distribu-
tion of each node was calculated by the MC method, and then the mass flow rate and temperature were calculated
based on the flow resistance characteristics and heat transfer characteristics of each element in the air system. An
accurate convergence solution can be quickly obtained by using the calculation results of the MC method with rel-
atively few walking times as the initial value of the node pressure and temperature of the flow residual method.

Compared with the flow residual method, the calculation accuracy of the MC—FN method is not improved, but the
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convergence speed increases by 66.5%. Compared with the linear solution method, the calculation accuracy of

the MC—FN method is improved by 25.2%, and the convergence speed increases by 43.8%.

Key words: Air system; Compressible; Steady state calculation; Monte Carlo method; Fluid network
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Fig. 1 Secondary air system of turbine components
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Fig.2 Fluid network of the computational model
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Table 1 Known conditions of boundary nodes
Node pi/kPa T /K py/kPa T, /K
1 1987.7 758.58 921.5 671.68
7 982.0 - 472.2 -
11 848.5 - 408.9 -
12 1279.1 654.17 614.5 623.0
13 870.1 - 4235 -
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Fig. 3 Schematic diagram of MC-FN
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Calculation time/s 905.17 1.79 1.17 0.93
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Table 3 Relative error of two methods for Ap, ,,

Linear solution MC-FN Exp
Ap,y_,/kPa 15.02 10.95 10.28
Relative error/% 46.11 6.52 -
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