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Fig.1 Schematic diagram of the streamlined flow tube valve-

less piezoelectric pump
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Fig.2 Schematic diagram of the streamlined flow tube
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Fig.3 The meshing of the streamlined flow tube valveless

piezoelectric pump
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Tab.2 Parameters of flow tubes

Tab.l1 Dimensional parameters of the valveless
piezoelectric pump for simulation
24 g
HEHRZ/ mm 35
ZEJFE =5 B /mm 1
WERM/C) 10,15,20,25
% &t B R /mm 0.2

B/() a/(°) D/mm L./mm L,/mm
10 4 2.5 30.00 14.00
15 4 2.5 32.57 11.43
20 4 2.5 34.40 9.60
25 4 2.5 35.40 8.60
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Fig.4 The speed clouds in suction stroke
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Fig.5 Streamline diagram in suction stroke
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Fig.6 The speed clouds in compression stroke
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Fig.7 Streamline diagram in compression stroke
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Tab.3 Relationship between f and flow field stability
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Fig.8 Speed clouds of the streamlined flow tube and cone-

shaped flow tube
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Tab.4 The parameters of conical flow tube

B BE
A /mm 44
HEI /() 8
/N /mm 2.5
KA%/mm 8
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Fig.9 Four groups of streamlined flow tube valveless piezo-

electric pumps for experiment
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Tab.5 The dimensional parameters of piezoelectric

vibrator
JE HL YR T MME /mm 41
YT HE/mm 35
JE HA B 28 R /mm 0.2340.01
A 5L R /mm 0.25+0.01
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Fig.10 Experimental principle of flow-rate measurement
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Fig.11 Experimental setup of flow-rate measurement
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Fig.12 Relationship between flow and frequency among four
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Fig.13 The experimental and simulated flow-rate results
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Fig.14 Relationship between the relative errors and the an-

gles
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