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Hodograph Method of Flow on Two-Dimensional Manifold

LI Kai-tai, SHI Feng
( College of Science, Xi'an Jiaotong University, Xi'an 710049, P. R. China,)

Abstract: For some special flow, especially the potential flow in the plane, there are obvious
advantages using the tool of hodograph method. For the realistic flow, there exists stream sur-
face, namely, two-dimensional manifold, on which the velocity vector of the flow lies its tan-
gent space. By introducing the stream function and potential function, the hodograph method
for potential flow on a surface was established with the help of tensor analysis, which provided
a kind of analysis method. For the derived hodograph equation, the characteristic equation and
its characteristic roots were also derived, from which the type of the hodograph equation of the

second order can be classified. Moreover, some examples for special surfaces were given.

Key words: hodograph method; potential flow; stream surface; stream function; potential

function



