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Numerical simulation of flows in micropump by vorticity-stream function method

O0000,0000 000,0606-8800000000000000 ,E-mail:aatfuzy@hotmail.com
O00,0000), E-mail:tokunaga@ipc.kit.ac.jp

Akihisa Fujiwara and Hiroshi Tokunaga,
Dept. of Mech. & System Eng., KIT,Matsugasaki, Sakyo-ku, Kyoto,606-8585

The flow in micropump is simulated by vorticity-stream function method and Stokes approximation.The
specification of the stream function is difficult on boundaries due to multiply-connected domain, so that
the pressure single-valuedness and pressure gradient condition are used.As results, it is found that present
method is effective on numerical simulation of flow in micropump.
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Fig. 1: computational grid in micropump
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Fig. 2: object in the flow
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Fig. 3: computational grid

Fig. 4: schematic view of
around rotor

micropump
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Table. 1: boundary condition of stream function

| 00 || Fieldl || Field2 || Field3 |
‘ rotor 0 1 0
‘ bottom casing 0 0 1
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Fig. 5: vorticity contours(e =0.7,p=0.0)

Fig. 7: velocity vectors(e =0.7,p=0.0)
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Fig. 8: pressure coefficient along rotor(e =0.7,p=0.0)



al Fig. 13: streamlines(e =0.7,p=1.0)
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Fig. 9: error of pressure single-valuedness(¢ =0.7,p=0.0)

, Fig. 14: velocity vectors(e =0.7,p=1.0)
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Fig. 12: vorticity contours(e =0.7,p=1.0)

Fig. 16: error of pressure single-valuedness(e =0.7,p=1.0)
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Fig. 17: error of pressure gradient(e =0.7,p=1.0)
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Fig. 18: radial load(e =0.7,p=1.0)
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Fig. 19: vorticity contours(e =0.8,p=0.0)

Fig. 21: velocity vectors(e =0.8,p=0.0)
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Fig. 22: pressure coefficient along rotor(e =0.8,p=0.0)

Fig. 23: error Qf pressure single-valuedness(e =0.8,p=0.0)
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Fig. 24: error of pressure gradient(e =0.8,p=0.0)
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Fig. 25: radial load(s =0.8,p=0.0)
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Fig. 26: vorticity contours(e =0.8,p=1.0)
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Fig. 27: streamlines(e =0.8,p=1.0)

Fig. 28: velocity vectors(e =0.8,p=1.0)
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Fig. 29: pressure coefficient along rotor(e =0.8,p=1.0)
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Fig. 30: error of pressure single-valuedness(e =0.8,p=1.0)
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Fig. 31: error of pressure condition(e =0.8,p=1.0)
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Fig. 32: radial load(e =0.8,p=1.0)
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Fig. 33: vorticity contours(e =0.9,p=0.0)

Fig. 35: velocity vectors(e =0.9,p=0.0)
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Fig. 36: pressure coefficient along rotor(e =0.9,p=0.0)



Fig. 37: error Qf pressure single-valuedness(e =0.9,p=0.0)
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Fig. 38: error of pressure gradient(e =0.9,p=0.0)
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Fig. 39: radial load(s =0.9,p=0.0)
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Fig. 40: vorticity contours(e =0.9,p=1.0)

Fig. 42: velocity vectors(e =0.9,p=1.0)
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Fig. 43: pressure coefficient along rotor(e =0.9,p=1.0)
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Fig. 44: error of pressure single-valuedness(¢ =0.9,p=1.0)

Fig. 45: error of pressure gradient condition(e =0.9,p=1.0)
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Fig. 46: radial load(e =0.9,p=1.0)
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Table. 2: dimensionless bulk velocity
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Table. 3: dimensionless radial load
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Fig. 47: three dimensional micropump
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