A NUMERICAL MODEL FOR TURBULENT CHANNEL FLOW

UNDER THE INFLUENCE OF ROTATION

A DISSERTATION SUBMITTED TO THE GRADUATE DIVISION OF THE
UNIVERSITY OF HAWAII IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
IN OCEANOGRAPHY

DECEMBER 1985

By

Jerry L. Fuqua

Dissertation Committee:

Brent S. Gallagher, Chairman
Lorenz Magaard
Peter Muller
Edward D. Stroup
Joel Schulman



iv

ABSTRACT

A mathematical model for turbulence, which includes turbulent
velocity/pressure-gradient effects and accounts for rotational
influences, 1is presented. An important finding of the analytical
development is that the rotational contribution to the
velocity/pressure-gradient mechanism is identically zero. This leaves
only an explicit term to represent rotational influences in the
Reynolds stress equation. In a preliminary step the model is wused to
simulate a non-rotational turbulent wind tunnel flow. Results of this
simulation indicate good agreement between observed and computed
Reynolds stress components, In a more advanced step the model is used to
simulate the internal 907 of a rotational turbulent channel flow. Final
simulations for both the mean flow profile and the Reynolds shear stress
indicate good to excellent agreement between observed and computed

results,



