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CONSERVATIVE FINITE VOLUME METHOD ON BOUNDARY TREATMENTS
FOR FLOW NETWORK SYSTEM ANALYSES

S.W. Hong1 and C. Kim”

From numerical point of view on flow network system analyses, stagnation properties are not preserved along
streamlines across geometric discontinuities. Hence, GJM and DTM using ghost cell and thermodynamic relations
are developed to preserve the stagnation enthalpy for the boundaries, such as the interfaces between junction and
branches and the interface between two pipes of different cross-sections in serial pipelines. Additionally, the
resolving power and efficiencies of the 2nd order Godunov type FV schemes are investigated and estimated by the
tracing of the total mechanical energy during calculating rapid transients. Among the approximate Riemann solvers,
RoeM is more suitable with the proposed boundary treatments especially for junction than Roe’s FDS because of its
conservativeness of stagnation enthalpy across geometric discontinuities.
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2. GHOST JUNCTION METHOD

2.1 GOVERNING EQUATION
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3. BOUNDARY TREATMENTS
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4. ENERGY TRACE

4.1 TOTAL MECHANICAL ENERGY IN SYSTEM
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