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II. Governing Equations (B. Miiller)

Exercise 1

Objective

To get familiar with the Navier-Stokes equations and train nondimensionalization.

a) The 2D compressible Navier-Stokes-Equations read in differential conservative form:
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Nondimensionalize the equations either for external flow over an airfoil with chord length L using uniform
flow reference conditions or for internal flow over a turbine blade with chord length L using stagnation
conditions as reference conditions.

Hint:
Insert © = Lz*, u = uou™, p = poop™, etc., cf. II., 1.7, pp. 20-21, and simplify.

b) Nondimensionalize the equations of state for perfect gas
p = pRT (5)
and
e=c¢T (6)

with the same reference conditions as in a).

Hint:
c? = YyRT , where c is the speed of sound and R = ¢p — ¢, the specific gas constant.



