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Overview

A member of Cochise County Sheriff's Office (AZ) requested information regarding novel recharging
systems or batteries with longer life expectancy. This information will support the development of a new
power-supply system capable of extending the functional usage of their field cameras beyond the existing
timeframe of approximately three to six months.

Findings

HDIAC identified several options for self-charging systems and longer-duration batteries. HDIAC found that
the best approach is to exchange the current Lead-Acid batteries for Lithium-lon (Li-lon) batteries of a
similar size and charge capacity. Several HDIAC Subject Matter Experts (SMEs) confirmed this as the best
approach, and HDIAC analysts could not identify any technical reason prohibiting the integration of existing
field camera systems with Li-lon batteries.

However, because this approach would potentially require a new battery/field camera system vendor, an
alternative approach is provided. For a short-term solution, HDIAC recommends the integration of a solar
cell (as opposed to a solar panel) in order to increase the life of current Lead-Acid batteries by as much as
30 percent.

Solar Cells

To extend the existing Lead-Acid battery (UB1290), a solar cell energy harvester is the recommended
option. These are similar to solar panels, which utilize thermal and light energy to charge a battery.
However, these solar cells are extremely thin, highly pliable, and much less reflective.

A smartphone-sized solar cell fitted to the top of a UB1290 receiving 75 percent of sun light during the
course of a day would lengthen a battery’s life by 20-30 percent. This would push the life expectancy of
each unit up to almost eight months from six months. However, larger solar cell units could achieve greater
solar energy collection and, as a result, greater battery life extension. HDIAC SMEs from Missouri University
of Science and Technology highly recommended this solution [1-3].

Cost
Estimate

Micro Mini Solar 3.6V Solar cell charger, wires to connect to
Panel Cells $8 battery are not included. Likely battery life

extension: 15-20 percent [1, 2]
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A S el 2V .5W Solar Cell charger, wires to connect

Pe_mel L) L) $15 to a battery are not included. Likely battery
Al St Sl life extension: 10-15 percent [1, 2]
Battery Charger ’ P ’
[5]
' \ Fllje;(r']téllesi?;?r 6V 1W Solar Cell charger, wires to connect to
$35 a battery are not included. Likely battery life
Power Charger -
L extension: 20-30 percent [1, 2]
[6] Thin Film

These solar cells are relatively affordable and easy to install on the battery itself. Also, it is likely that vendors
would be able to assist in mitigating the color and reflective traits of their solar cells to improve
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concealability. The solar cell would need relatively low obstruction above it (branches, bushes) in order to
collect an adequate amount of sunlight.

Radio Frequency Harvesting

This technology harvests energy from radio frequencies (RF) ranging from 3 kHz to 300 GHz (frequency of
camera data transfer falls inside this range), and can harvest the energy from ambient RF or active RF.
However, the amount of energy that can be harvested depends on proximity of RF source, wavelength,
transmit power, and harvesting system. Because of these factors, energy collected in remote areas may
be small. RF energy harvesters also require additional antennas, RF to DC converters, and DC power
management circuity in order to operate. However, these additions are minor and can be easily concealed.
Due to how each camera communicates with one another, a specific camera’s communication could
contribute to trickle-charge another camera’s battery [3, 7].

Li-lon Batteries

Should a new battery type be required, Li-lon batteries represent the best solution. Li-lon batteries (solid
state and flow battery variations) are employed throughout government and private sectors for scenarios
requiring sustained power. HDIAC SMEs highly recommend the use of Li-lon batteries over current Lead-
Acid batteries, as these batteries’ life expectancy is two to three times longer. Additionally, Li-lon batteries
are available in similar dimensions to the existing UB1290s, allowing for similar concealment options.
Finally, the inclusion of a solar cell charging panel into a Li-lon battery could see the lifetime of these larger
capacity batteries extended by an additional 20-30 percent [1, 2, 8, 9].

Cost

Product Image Product Name : Details
Estimate
YTZ7S Sealed 12V Li-lon battery. Likely battery life 9-18
$80
Powersports months [2]
Featherweight : : .
Lithium Battery $75 12V Li-lon battenrqygnl;lrlrsel[yé]battery life 9-18
HJTZ7S-FP-IL
[11]
| ANITIGRAVITY . . I
“”'”X:‘,E'%‘j;“f“ ATZ-7-RS $120 13V Li-lon battery. Likely battery life is 10-19
Wreskark Re-Start months [2]

Conclusion
HDIAC identified multiple options for enhancing a battery’s life expectancy while maintaining concealability.
These include both self-charging systems and the implementation of higher-capacity batteries. For a short-
term solution, HDIAC recommends the use of a solar cell charger. A solar cell charging system is relatively
concealable, and can allow for up to 30 percent battery life extension. A longer-term solution, as
recommended by HDIAC SMEs, is a Li-lon battery, due to its larger charge capacity and energy density
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over a Lead-Acid battery, coupled with a solar cell panel for extended life expectancy. Again, HDIAC found
no technical reason as to why a Lithium battery could not be used with current camera systems, as the
physical parameters and energy output is comparable to the existing UB1290.

We request your feedback on this Inquiry: https://www.hdiac.org/new-inquiry-assessment-form/
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