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Numerical analysis of liquid flow characteristics according to the design parameters

of a bubble jet microactuator
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Abstract: A numerical analysis was performed on the effect of the design parameters of a bubble jet type microactuator on its
liquid flow characteristics. The numerical models included the ink flow from the reservoir, bubble formation and growth, ejec-
tion through the nozzle, and dynamics of the refilling process. Because the bubble behavior is a very important parameter for
the overall actuator performance, the bubble growth and collapse phenomena in an open pool were simulated in the present
study. The drop ejection and refill process were numerically predicted for various geometries of the nozzle, chamber, and re-
strictor of the bubble jet microactuator. The numerical results from varying the design parameters can help with predicting the
performance and optimizing the design of a microactuator.
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Figure 1: The structure of micro actuator
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Figure 3: Geometry of micro actuator
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Table 1: Basic micro actuator dimension (unit: xm)

Case |[ND |[NA | NT |[HW x HD|CH [CW x CD| RL |[RW

Basic| 15 | 10 | 12 | 24 x 24 | 13 | 28 x 28 | 26 | 16
Table 2: Calculation dimension of nozzle (unit: £m)
Case ND NA NT
NDI12 12 10 12
ND18 18 10 12
ND21 21 10 12
NA20 15 20 12
NA30 15 30 12
NT6 15 10 6
NT9 15 10 9
NTI5 15 10 15
Table 3: Calculation dimension of chamber (unit: gm)

Case CH CW x CD
CHI10 10 28 x 28
CHI15 15 28 x 28
CHI18 18 28 x 28
CS32 13 32 x 32
CS36 13 36 x 36
CS40 13 40 x 40
Table 4: Calculation dimension of restrictor (unit: zm)
Case RL RW
RL31 31 16
RL36 36 16
RLA46 46 16
RW18 26 18
RW20 26 20
RW24 26 24
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Table 5: Calculation boundary condition

Surface | Boundary cond. | Surface | Boundary cond.
Left Solid wall Right Pressure
Front Symmetry Back Solid wall

Bottom Solid wall Top Continuity

P.H!E ;

Figure 4: Grid generation of micro actuator
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Table 6: Calculation result of nozzle dimension
c ND | NA | NT velocity | volume | Freq.
ase ;
(mfs) | @b | (Hp 18 e velocity L g
NDI2 | 12 | 10 | 12 154 4.28 31.3 — 17 b A— volume
Basic | 15 [ 10 [ 12 | 158 | 575 | 222 2 705
NDI8 | 18 | 10 | 12 15.7 7.60 133 5 6] e——*+— 608
ND21 | 21 [ 10 | 12 15.8 9.76 8.3 S 15 | e : E
NA20 | 15 20 12 18.4 5.90 20.0 I3 50°%
NA30 | 15 | 30 | 12 20.6 5.77 18.9 14 ’
NT6 | 15 [ 10 | 6 21.8 5.62 15.4 13 40
NT9 15 10 9 18.3 5.76 20.0 o5 30 35 40 45
NTI5 | 15 | 10 | 15 13.6 5.59 27.0 chamber size (um)
droplet velocity and volume
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