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Basic study on unsteady-state thermal-fluid topology optimization to design temperature
rise suppression structures
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This paper deals with density-based topology optimization for unsteady-state thermal-fluid interaction prob-
lems. Governing equations are incompressible Navier-Stokes and energy equation, discretized with stabi-
lized finite element method and Crank-Nicolson method. Sensitivity analysis is conducted based on the
discrete adjoint method which yields exact sensitivities for discrete optimization problem. Numerical ex-
amples address the minimum thermal compliance problems for both natural and forced convection. The
features of the topologies obtained for different heating times and their performances are investigated.
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