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Design of initial volume of parallel double-chamber
of piezoelectric pump

Sun Xiaofeng' , Yang Zhigang® , Jiang Delong', He Lihong', Jiang Bin®
(1. Department of Machinery and Electricity Engineering, Jilin Institute of Chemical Technology, Jilin, Jilin 132022, China; 2. Mecha-
nical Science and Engineering College of Jilin University, Changchun, Jilin 130025, China; 3. Development College of Agriculture Uni-
versity, Changchun, Jilin 130025, China)

Abstract; In order to explore influence of initial volume of the pumping chamber on performance of a
piezoelectric pump, several piezoelectric pumps with parallel double-chamber and a check-valve were
manufactured, in which six different initial volumes were designed. The performance of those pumps
was measured under different compression ratios ( the ratio of stroke volume over the initial volume )
when they were driven by a bimorph actuator at the 110 V driving voltage and frequency of less than
400 Hz, in the cases that water and air were handled, respectively. The results showed that a pump
has the best output flow rate when its compression ratio was 1/18 for water, and the highest flow rate as
high as 1 330 mL/min. A larger compression ratio could result into a higher output pressure and a bet-
ter self-priming capability. The maximum output pressure and the highest self-priming water column
height were 58.5 kPa and 69 cm, respectively. For air, however, the larger the compression ratio, the
better the pump output performance. The maximum output flow rate and the highest output pressure

were 850 mL/min and 6.5 kPa, respectively. When the compression ratio was less than 1/32, the
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pump performance would be breakdown.
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Fig. 1  Structural principle of piezoelectric pump with
double-chamber in parallel
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Fig.2 Relationship between flow rate and driving
frequency when pumping water

M3 4 1 I i 2 mb & B, il it s g 2 R
PRIUG A AR A 1S, T 40 L B9800, it RE g Ok

70
60
o 0 — JF#E50.1 mm,e=1/13
& 40 — JE0.3 mm,e=1/18
B — JI¥#60.6 mm,e=1/25
0 - ,
2 o T —— JBER§0.9 mm,e=1/32
JEE 1.5 mm,e=1/46
10 — JE 5.0 mm,e=1/129

0 100 200 300 400 300
fHz
B3 2k A i T T B AT R A8 Tl 2

Fig.3 Relationship between output pressure and
driving frequency when pumping water
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