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Abstract: An array piezoelectric plate harvester excited by pneumatic compressed air was proposed to
implement gas energy conversion and to satisfy the demand of energy supplying for low-power wireless

sensors. By converting the alternate high air pressure energy in a pneumatic system into the electric
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energy with piezoelectric plates, the structure of a prototype for the array piezoelectric plate harvester
system was designed. Then, based on the normal working states of the presented harvester, its
working principles were introduced and corresponding experiments were performed. The theoretical
analysis results show that the array piezoelectric plate has high output voltage capacities and collects
the compressed gas energy effectively. An experimental prototype was fabricated by combing a
piezoelectric single chip with a diameter of 12 mm and a thickness of 0. 2 mm and an air cylinder with
a diameter of 63 mm and a travel of 150 mm. A test system was built to research the performance of
array piezoelectric plate harvester in simulated gas conditions. In the test, the pressures, cycles and
flows were adjusted, respectively. Experimental results at the alternate high air excitation show that
the proposed harvester collects the load gas energy of alternate high pressure air, and its optimal load
resistance is 600 kQ) and instantaneous power is 1 052 pW, which meets the demands of low power
sensors for energy applying.

Key words: piezoelectric plate harvester; pneumatic compressed air; array piezoelectric plate; pressure

fluctuation; energy transmition
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Fig. 1 Principle and structure of array piezoelectric

plate harvester
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Fig. 2 Array of piezoelectric plates

Bt BEMLEE B B 42 13, 0 mm, JE N
0.2 mm [ & H B & AR IE AT 5256, I b 4 A g
WEIERE K 0.3 mm, HAEN 16.0 mm, N T =
AR 77 2% RIVERE AL BT R FH %% 5 e Xt e W Fr itk AT
FhHE AT R 5 R Fr 22 (8] 19 %% 5 0 B R 4
0.3 mm, #ESFLAY EAA N 10. 0 mm, 25 1) N
%4 60. 0 mm.,



REAE I 25 8l e TR Ul 4 B 91 X0 20 o RE 1225

i

Bt 4B (X

B3 SR HLFE S S e PR RE DI A 5L R R 4L

Fig. 3 Test system of array piezoelectric plate harvester
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Fig.4 Output voltages of A piezoelectric plate
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Fig.5 Output voltages of E piezoelectric plate
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