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(a) Derive the general energy equation for 3-dimensional incompressible flow.
(25 Marks)

(b) For 3-dimensinal incompressible flow develop the continuity
equations in Cartesian coordinates in its general forms.

and Navier-Stokes
(25 Marks)

Allowed Tables and Charts: None

(a) Explain how to develop the turbLrlent Reynolds-stresses tensor
dimensional turbulent flow.

matrix in three-
(20 Marks)

(b) To close the system of Reynolds-averaged Navier-Stokes equations (RANS) given i1
question (?-a), we mr-rst find enough equations to solve for our unknowns. Describe
how to develop a sirnple linear turbulence rnodel for solving the RANS equations (ft-e
turbulence ilodel). Define all terms in the developed equations. (30 Marks)
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