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Abstract

The performance of micro-actuators utilizing radiometric forces are studied numerically. The Knudsen
number based on gas density and characteristic dimension is varied from near-continuum to highly
rarefied conditions. Direct simulation Monte Carlo(DSMC) calculations have been performed to estimate
the performance of the micro-actuators. In the present DSMC method, the variable hard sphere
molecular model and no time counter technique are used to simulate the molecular collision kinetics.
For simulation of diatomic gas flows, the Borgnakke-Larsen phenomenological model is adopted to
redistribute the translational and internal energies.
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Table 1 Simulated cases and conditions

Quantity | Case 1|Case 2|Case 3 | Case 4 | Case §

H(pm) 2.0 1.0 0.5 0.1 0.05
Kpm) 2.0 1.0 0.5 0.1 0.05

&(deg) 45

p(kPa) 101.5

TAK) 300

Kn 0.027 | 0.054 | 0.108 [ 0.54 | 1.08
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Table 2 Effect of the number of molecules on the

axial force f, for H=1 ym

Number of molecules S
10000 0.02212
18000 0.02451
31000 0.02643
49000 0.02702
65000 0.02713
83000 0.02709
100000 0.02711

Table 3 Comparison of the present axial force f,

with the previous ones

H=0.1 ym | H=1 pm | H=10 um
Wa;;x;g & 0.068 0.027 0.006
Present | 0.06821 | 0.02702 | 0.00596
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Fig. 8 Velocity vectors: (a) An=0.027( H=2 ym); (b) Kn=0.054( H=1 pm); (c) Kn=0.108( H=0.5 x m); (d)
Kn=0.54( H=0.1 g m); (¢) Kn=1.08( H=0.05 1z m)
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