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A Prediction of Gas Flow in a Pipe and Orifice System Using
The Finite Difference Method and The Method of Characteristics
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Abstract : Because of the advancement of digital computers and software technologies, simulation
methods have been used to reduce time and costs.

A lot of simulation methods have been developed for the improvement of charging efficiency on
the intake and exhaust system of engines. In this study, as a basic step for the development of
the gas flow simulation program for the intake and exhaust system, the gas flow in a pipe-orifice
system was calculated with three algorithms (Method of Characteristics, MacCormack Method for
conservation, and MacCoramck Method for nonconservation). The calculated results using three
numerical algorithms were compared with measured result to verify the calculation accuracy.
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Fig. 1 General boundary conditions at pipe end,
illustrating characteristic and pathline at boundary
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 5 Comparison of calculated and measured
pressure-time histories at 1.5 bar

1.504 —3ms
125 i
140 e
1354

130

5

8 1254

O

% 120

© 115

& K
110
105 - saniares
100 P
095 T v T T T T T T T v 1

15 12 09 06 03 00

Fig. 6 Pressure-distance histories by using Mac-
Cormack nonconservation at 1.5 bar
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Fig. 7 Comparison of calculated velocity-time
histories by using MOC and MacCormack
schemes at 2.5 bar, point A

o]
304
— 20
4
E
% 10+
b3
04
-10-1
T v T T T T T L
0 10 2 30 40 5 60
Time (ms)

Fig. 8 Comparison of calculated velocity-time
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