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We consider the numerical solution of the multivariate aggregation popula-
tion balance equation on a uniform tensor grid. This class of equations is
numerically challenging to solve - the computational complexity of “straight-
forward” algorithms grows exponentially with respect to the number of in-
ternal coordinates describing particle properties.
Here, we develop algorithms which reduce the storage and computational
complexity to almost linear order, O(dn) and O(dn log(n)), respectively, whe-
re d denotes the number of internal coordinates and n the number of pivots
per internal coordinate. In particular, we develop fast algorithms in tensor
train format to evaluate the multidimensional aggregation integral exploiting
fast Fourier transformation for the underlying convolution. A further signifi-
cant result lies in the conservation of the first 2d moments for our proposed
method. Numerical tests confirm the favorable theoretical results concerning
computational complexity and conservation of moments.
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