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Finite volume model for.quasi-one-dimensional compressible
transient pipe flow
(. ) tFinite volume mode of flowfied

CHEN Yang, GAO Fang, ZHAN G Zhen-peng, CAI| Guo-biao

(Sehool of Astronautics,
Beijing University of-Aeronautics and Astronautics ,Beijing 100083 ,China)

Abstract” Gven the fact that thereislack of a uniform deduction processin theory and
an all-embracing base equation group for existing one-dimensonal dynamic models of flow
system, the integral and differential conservative equations of quas one-dimensiona conr
pressble transgent flow in pipe with variable section were derived by rational modeling based
on integral conservative equationsin Eulerian type of specification suitablefor control volume
of continuousfluid media. The expanson work resulted from variation of control volume was
taken into account by reserving the variable volume term in energy equation. With two kinds
of finite volume grids which are interlaced in discrete space, afinite volume model was estab-
lished to describe quas one-dimensional compressible transgent pipe flow field. Actions de-
rived from variable volume, variable fluid properties, axial heat conductivity and gravity
were consdered in the model. This reinforces and clarifies the theoretical foundation for the
numerical system of finite element state-variable model , and al so improves the scope of appli-
cation. On the other hand, the model can be further developed to establish flow field models
of common componentsin pipe system in collaboration with throttling model of valve core.
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