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Expanding wireless networks wi

I
nnovations in power 
management technology 
have led to physically 
smaller and more efficient 

solar systems to power wireless 
sensor networks which employ 
a variety of off-the-shelf sensors 
and radios.

A small modern solar panel, with 
power optimised radios and duty-
cycled sensors can deliver the same 
outcomes as a traditional 80-watt 
solar panel and large batteries.

Such compact solar-powered 
systems with wireless sensors 
allow remote collection of informa-
tion, even in locations not wired 
for power and data, and with a 
minimum amount of sunlight.

Solar energy is thus a natural 
extension of wireless sensor tech-
nology, permitting system integra-
tors to install a wireless sensor 
network without the need for wired 
power accessibility.

Using solar power
Solar panels can also be appended 
to low-power installations which 
typically run off batteries, with the 
solar power recharging the batteries 
to prolong the system’s life-span.

Today’s smaller solar systems 
paired with optimised electronics 
can reliably power a sensor network 
and most commercially offered 
sensors even in settings with only 
one hour of sunlight per day.

A 10- to 15-watt solar system can 
provide 25 to 40 mA at 12 V or 50 to 
80 mA at 5 V per hour of sunlight a 
day. This is enough for an optimised 
radio and multiple 4-20 mA loop-
powered sensors.

By adjusting the duty cycle, 
most commercially available 4-20 
mA loop-powered sensors can be 
optimised for low power operation. 
The radio is powered continuously, 
but it cycles power to the sensor 
only when the sensor is programmed 
to obtain a reading and only long 
enough to ensure a steady meas-
urement. This reduces the overall 

power requirements while ensuring 
reliable network communication.

Rechargeable battery packs 
power wireless radios and sensors 
independently when sunlight cannot 
be utilised, then recharge when 
sunlight reappears. The battery’s 
capacity should be determined 
depending on the amount of sunlight 
expected to be available in the area.

Freed of power and data cables, 
these systems can be easily moved 
and reinstalled as needed. Smaller 
solar systems are also more environ-
mentally sustainable, since they use 
nickel- and lithium-based battery 
chemistries instead of lead acid.

Applications for solar
Employing solar energy to power 
wireless network devices and 
sensors is exceptionally beneficial in 
outdoor applications arranged over 

large geographical areas. These may 
necessitate multihop networks to 
meet range demands.

Wireless Instrumentation

For large-scale applications like 
tank and ground well level moni-
toring, pump control or pump cycle 
counting, the sensors generally have 
high power requirements, making 
operation from a single-use battery 
pack challenging. 

However, the sensors can be 
duty-cycled, so the total power 
demand is low enough to allow solar 
powered rechargeable batteries to 
be a viable option. Solar-powered 
wireless networks can also be 
retrofitted on existing installations, 
automating real-time data collection 
from individual points.

Wireless Sensor Network 
Infrastructure

Large-scale applications covering 
kilometres of open land usually 
employ repeater radios to extend 
the wireless sensor network.

Individual repeater radios using 
frequency-hopping spread spectrum 
are smart enough to form self-
healing, auto-routing networks. 

As these repeaters have been 
optimised for efficient functioning, 
they are easily powered by small 
solar panels and limited sunlight.

New Wireless Opportunities

Other solar power applications 
employing wireless networks 
use multihop radios to transmit 
sensor data around large obstacles. 
Installing multihop radios powered 

Solar power can realise the true potential of wireless systems, unencumbered by power or da
Simon Webb, product support engineer at Micromax Sensors & Automation.
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INDUSTRIAL

Small, highly portable solar-powered, wireless sensor network systems 
achieve the real freedom afforded by wireless technologies.
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with solar power
or data cables, writes 

by solar panels and rechargeable 
battery packs is a simple way to send 
sensor data around large obstacles 
that impede radio signals.

The combination of power-
optimised radios, sensors and solar 
panels also enables a new class of 
wireless sensor network applications.

For example, a wireless perimeter 
guard could have its range extended 
and its reliability boosted by using 
solar panels and rechargeable 
battery packs to power the radios 
and photoelectric sensors.

As the location of the perimeter 
guard system is no longer reliant on 
available power lines, the operator 
can move or resize the perimeter 
guard system as needed.

Future of wireless 
sensor networks
Wireless sensor technology’s full 
potential can only be realised when 
wireless devices are no longer 

limited by power constraints. New 
power-optimised industrial radios 
need less power to send data and 
activate or read sensors. Efficient 
power management technology 
delivers the ability to use solar 
panels as a cost-effective power 
source for every device in a wireless 
sensor network.

Integrating solar power with wire-
less sensors can allow the establish-
ment of larger networks that can 
function without power constraints, 
or the high costs of running conduit 
and wiring. As the individual compo-
nents are small, the installation can 
be expanded or moved as application 
requirements change.

As energy technology advances, 
wireless sensor networks will 
become more and more efficient, 
utilising less energy, producing less 
waste and having a reduced impact 
on the environment.  

www.micromaxsa.com.au

Versatile wireless gateways and nodes

MICROMAX Sensors & Automation 
says Banner Engineering’s SureCross 
Performance wireless I/O gateways 
and nodes are ideal for applications 
requiring alternative power supplies.

The gateways and nodes feature 
high-power radio frequency (RF) 
architecture with 1-Watt transmit 
power in the 900 MHz ISM band.

While reducing power use, the 
architecture increases the range 
between devices (up to 9.6km), 
providing reliable industrial-grade 
wireless in remote and difficult-to-
access applications.

The SureCross Performance 
family delivers the same power 
management, deterministic network 
and integrated Site Survey features 
originally designed for the SureCross 
product line.

Newer models include universal 
analogue inputs, providing users 
with increased input selection 
options in a single device. 

Operators have the ability to 
select either 4 to 20 mA or 0 to 10V 
inputs in the field.

The FlexPower technology allows 
the SureCross Performance radio 
and external third-party sensors to 
be powered by solar panels, battery 
modules or 10-30 V DC, breaking the 
limitations of wired power.

Micromax Sensors & Automation

1300 36 26 26

www.bannerengineering.com

DC/DC step-up power module
TEXAS Instruments has introduced 
the industry’s smallest integrated 
step-up (boost) DC/DC power module 
for portable electronics.

The TPS81256 MicroSiP 4MHz, 
600mA converter supports a 5V 
output with power density of 
400mW/mm3. It integrates the 
inductor and input/output capacitors 
to achieve a solution less than 9-mm2 
and sub-1 mm height.

This allows a simplified design, 
and board space savings. The device 
reduces the supply current to 43uA 
during light loads.

The TPS81256 achieves power 
efficiency of greater than 90 percent 

from an input of 2.5V to 5.5V, effi-
ciently managing 3W over a full 
Li-Ion battery voltage range.

Texas Instruments

03 8540 5200

www.ti.com
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