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Fig. 1. Schematic of studied geometry ( A ) 3D simulated geometry with real scale, (B ) Fluid chamber
and diaphragm in XZ plane which are scaled ten times in the X-direction
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Table 1. Physical properties of materials [1, 18]
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Fig. 2. Flowchart of the simulation steps for two-way coupling
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Fig. 3. Mass flow rate as a function of time for different grid numbers in the fluid domain
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Fig. 4. Employed grid in the pump
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Fig. 5. Comparisons of the delivered mass flow rate obtained from the present simulation and ex-
perimental data for different diaphragm displacement amplitudes
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Fig. 7. Pressure contours in the fluid domain for the base case (A) from 0 s to 0.5s (B) from 0.5sto 1s
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Fig. 8. Stress contours in the solid domain for the base case (A) from 0 s to 0.5s (B) from 0.5sto1s
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Fig. 9. Mass flow rate as a function of time for the base case (diaphragm displacement amplitude of 0.2 mm

and time period of 1 s)
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Fig. 10. Velocity contours in the fluid domain for the diaphragm displacement amplitude of 0.2, 0.5 and 0.8
mm at t=0.5 s (time period=1 s)
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Fig. 11. Comparisons of the delivered mass flow rate as a function of time for the diaphragm displacement
amplitude of 0.2, 0.5 and 0.8 mm
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Table 2. Maximum amount of stress for the time period of 1 s at different diaphragm
displacement amplitudes
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Fig. 12. Stress contours in the solid domain for the diaphragm displacement amplitude of 0.2, 0.5 and 0.8 mm
at t=0.5 s (time period=1 s)
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Fig. 13. Velocity contours in the fluid domain for the time period of 0.5, 1 and 2s at £ =7 /2 s (diaphragm
displacement amplitude = 0.8 mm)
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Fig. 14. Comparisons of the delivered mass flow rate as a function of time for the time period of 0.5, 1 and 2 s
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Table 3. Maximum amount of stress for the diaphragm displacement amplitude of 0.8
mm at different time periods
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Fig. 15. RMS value of mass flow rate and maximum amount of stress as a function of frequency for the dia-

phragm displacement amplitude of 0.2, 0.5 and 0.8 mm at t=7/2 s
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