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APPLICATION OF NON-ORTHOGONAL CURVILINEAR
COORDINATES TO CALCULATE THE FLOW
IN TURBOMACHINES

Chen Nuai-xing

(Marine System Engineering Research Institute)

In the first part of the paper, the formulas of calculating gradients of a scalar,
divergents and vorticities of a vector in non-orthogonal curvilinear coordinates are pre-
sented by vector amalysis. With aid of these relations we then obtained basic aero-
thermodynamie equations governing relative steady flow of a nonviseous fluid in a tur-
bomachine. General non-orthogonal coordinates are suggested for solving -equation
of three-dimensional turbomachine flow. The potential equation for three-dimensional
flow caleulation is obtained.

W-equations (Wu’s equations), expressed in term of general non-orthogonal coordi-
nates, of two kinds of stream surfaces are discussed in the third part.

In the last part of this paper, three forms of velocity gradient formulas are pre-
sented.



