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Example: At an average power consumption of 100 e Tm J over time)
mW, you need more than 1 cm?3 of lithium battery =
volume for 1 year of operation.

Goal: To study energy harvesting with piezoelectric
devices using vibration energy.

Experiment 2 DCV Results
400
— LS 60 00 L D tnanas E zé%
- s =N o oo
Materials and Method 3 %0 SSErsagl 3 p=Y D
e e
. . . ® % 200 Ty 2% A:;“n
Piezoelectric Diaphragm - Thunder 2 9 &
2 7 oo
100 atd 2
o a
Heat ’
0 0
= 0 20 40 60 80 100 120 0 50 100 150
Pressure Temperature®C Time (sec)

—-e— 138kPa(200ps) —-v— 20685 KkPa (30.0 psi)
S

—-8—  275.8kPa (40.0 psi) —©— 344.75 kPa (50.0 psi)

Regression Model ~ ™*

R R M d I V/(DC)=28.41+8.98-f +3.61x107° - r +7.18x107° - p
. . . r 1on
Pre-stressed laminated wafer using thermal CTE mismatch egressio ode

—3.12x10™° - (fr) - 9.60x1072 - (fT) — 4.33x107° - (D),
-1.18x107" - (r7) + 4.71x107 - (foT)
Robust and high out of plane displacement

VV(AC)=242.18+26.14- f + 6.85x107* . p —2.58x10™* - (fp)
—0.59. (fT)-5.88x107° - (pT) + 3.19x10™° - (foT)

Experimental .-
Paramete rS /AC Peak to Peak Voltage (V) e
Pressure Cavity ™~ s _ s
2.5Hz ~_ < 2w H
Frequency 3.25Hz - %\ %\ B H 3
5.0Hz £ e Ny g 8" " 8
138kPa H . k H © s @
(20.0psi) g "~ ™~ 2 o o &
206.85kPa 200042 5\35 s a0 ! Z é{g 30842 ;SM_ — f
S I il
(40.0psi) s o ::mm;‘:) e ; B 00 o o0 mm 100) =1 100 £ 120 B 140
froghuy
(56.0m0) - 1 e s e 55
20°C
40°C
Temperature 60°C
80°C
100°C . P Voltage Power Density Energy
470kQ Pressure and frequency are significant factors ™ (UW/mm?) o
Resistance iMQ a . L. . Experiment 1
2mo Temperature is not a main factors but is important in (Acv) 336
combination with other factors EXp?Sg:/e)mz 107.89 15.32 1.36

Acknowledgements
VCU Graduate Student Research Grant




