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This paper is on the development of the unsteady continuous adjoint method associated
with a flow solver based on the cut-cell method to be used for the optimization of a
diaphragm pump. A key feature of this pump is the oscillating diaphragm which can
properly be handled by the cut-cell method on a stationary Cartesian grid, dynamically
adapted to the moving diaphragm. In both the flow and adjoint solvers, emphasis is laid
on the proper treatment of cells that appear in or disappear from the fluid domain, due to
the motion of the diaphragm. The continuous adjoint method is implemented to compute
the derivatives of an integral measuring the backflow along the outlet with respect to
parameters controlling the shape of the stationary part of the pump.

In the second part of this paper, the developed adjoint method is used for the shape op-
timization of the same pump under uncertainties. For the quantification of uncertainties,
the non-intrusive Polynomial Chaos Expansion (PCE) method is used. The new objective
function includes the mean value and the standard deviation of the quantity of interest
used as objective function in the previous optimization without uncertainties. The adjoint
solver for the case without uncertainties is also used for the gradient computation at the
Gauss quadrature nodes, in the presence of uncertainties.

REFERENCES

[1] K. Samouchos, S. Katsanoulis and K.C. Giannakoglou, Unsteady adjoint to the cut-
cell method using mesh adaptation on GPUs. ECCOMAS Congress, Crete Island,
Greece, June 5-10 2016.

[2] D.I. Papadimitriou, K.C. Giannakoglou, Aerodynamic shape optimization using first
and second order adjoint and direct approaches. Arch. Comput. Methods Eng., 15:
447-488, 2008.

[3] S. Poles and V. Desai, A polynomial chaos approach to robust multiobjective opti-
mization. Hybrid and Robust Approaches to Multiobjective Optimization, Dagstuhl
Seminar Proceedings, 2009.



