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Supplementary data

First-order velocity field

Appendix A. Series representation of the velocity field

The first-order velocity field u(!) can be calculated according to the method by Brenner
(1964). However, as pointed out by Dérr & Hardt (2015), corrections to Brenner’s method
are necessary. Here, we provide all of the expressions required to explicitly compute the
velocity field u(?), which is of the form (Brenner 1964)

u® = Z u,(fl). (A1)

To facilitate the explicit evaluation of the velocity field and to simultaneously ensure a
high degree of accuracy, we truncate the series after 20 summation terms and arrive at
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The velocity fields u](;) can be expressed by
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(Brenner 1964). Through accommodating the velocity field (A 3) to the boundary condition
at the particle surface, the functions er(Ll), kYrgl) and kZT(ll) can be specified. One has
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In equations (A 7)—(A9), the P{™ are associated Legendre polynomials. Expression (A 8),
developed by Dorr & Hardt (2015), differs from the corresponding result by Brenner
(1964), while equations (A 7) and (A 9) have been adopted from Brenner (1964) without
modification. The expansion coefficients cg,, and Nk, are given by
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respectively. Equation (A 11) contains information about the particle geometry via the
term sin 6 |cos |, which is equal to the first-order term ¢(!) in the expansion of the particle
shape (equation (2.5) in the paper). The velocity field u(!) according to equation (A1) is
thus fully determined. For the sake of convenience, we explicitly display the coefficients ¢y,
for k£ < 20 in appendix B. Due to the symmetry of the particle shape with respect to the
plane z = 0, coefficients with m < 0 and/or m odd vanish.

Appendix B. Coefficients cg,
k=0: m=0
T
k=2: m=0,2
_V5m 15z
8 8

k=4: m=0,2,4
3vm \brw 35T

64 7 327 64

k=6: m=0,2,4,6

1024 > 1024 > 1024 > 1024

k=8: m=0,2,4,6,8

_35V/I7r 3V BT 3413007 Vo5 34/12156x
16384 > 4096 8192 » ~ 4006 16384

k=10: m=0,2,...,10

_ 147V2Tx  49V38Bx _ 7/5005x 21y/20Pr  7,/8508r  7,/5258%5w
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k=12: m=0,2,...,12
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33554432 7 67108864 33554432 0 67108364 33554432 67108864
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k=16: m=0,2,...,16
306735337 204490357 15734/ 3233T 3003 /16189x

1073741824 ° 268435456 ° 268435456 268435456 °
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k=18: m=0,2,...,18
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k=20: m=0,2,...,20
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68719476736
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