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2 Slender body
3 Stokeslets
4 Dipole
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7 Boundary element method
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Total Internal Reflective Fluorescence (TIRF)
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Table 1. Geometric and wave parameters of a spermatozoa

RN oles ailje b 5o oles ailgo ob
6 [pum] 4 (ESTas) aals ¥ [um] a o s Jl s
Y- [pm] A zse Job 6 [um] b 7 shm pyd ke
¥ [s] T ogli5 0,90 Y [um] c o g po b
(o aw)
0+ [pm] L p> Jsb \ [um] d po sk
Sl Class ¥ Y e OS] B 5 Cgo 2 85 S 1l ged 5

Al o g e gagldl 4 gamgd Al Sl db
Ol > sl 05 GilodinS (a2g)lha slaplll 4 ganan
b o1 &6l e 05 o3litl gl e cglapledl 5 Ui olise 5 oo
il bg) b o 00 a5 Jgmuals S9amma ladl J58le 5 51 o3lizs
TSl ity ot Il eSS KeS oS JE Slase
B s Wl gl wnnS gln TSl LS
oMl (13S3l pod aye datly 15 Gloj ) gty sl D eolis]
b ol a8 Slidg Suo 3 53 00 dbu) zge llwgs 0y9d &y gy b o
SlibgSo (S Sjud 50 Oyt plod saaline (gl g 4l < /Y
s e Y lae s e b 0303 5 4l /o) |l lo 8
dbgiye SVobee Jo gl ppis (S (55 i) by (s
ol 2lSen ly (s Gl omen (8515 ealiul 3)90
coues plo (gdmdw s jd ol S5 BB s ool H1,8 VT el )b
eSSl Cogo 53 5 ol Jlb 8 eanaSed oladas gl
b e bl b aSd /)l e 47 lall cuas

Galerkin least square

Crosswind diffusion

Streamline diffusion

Parallel Direct Linear Solver (PARDISO)
Automatic remeshing

Minimum element quality
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Fig. 1. Computational domain in 2D (rectangle) (regenerated from [21]), and 3D (cube)
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Table 2. Grid independence for 2D case
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Fig. 2. Grid independence for four domain element sizes for the 2D case
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Table 3. Grid independence for 3D case
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Fig. 3. Grid independence for four domain element sizes for the 3D case
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Table 4. Relative error for 2D and 3D cases
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Fig. 5. Validation of the present model against Katz [8] and Qin et al. [23] results
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Fig. 6. Changes in the magnitude of the dimensionless swimming velocity inside microchannels with differ-
ent widths, based on the amplitude of the wave created inside swimmer's tail. Right: 2D, Left: 3D
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Fig. 7. Changes in the magnitude of the dimensionless swimming velocity inside microchannels with differ-

ent widths, based on the wave length created inside the swimmer's tail. Right: 2D, Left: 3D
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Fig. 8. Pressure distribution within a microchannel with the width of 2h=25[um] in 2D
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Fig. 9. Dimensionless swimming velocity for side-by-side and single swimming configurations in 2D (right),
Pressure distribution within domain for side-by-side swimmers in 2D (left)
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Fig. 10. Dimensionless swimming velocity for side-by-side and single swimming configurations in 3D
(right), Pressure distribution within domain for side-by-side swimmers in 3D (left)
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Fig. 11. Dimensionless swimming velocity for top-bottom and single swimming configurations in 3D (right),
Pressure distribution within the domain for top-bottom swimmers in 3D (left)
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Fig. 12. Pressure dipoles caused due to the microswimmers' tail motion for side-by-side and top-bottom
configurations and their influence on each other
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