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Traditional HVAC equipment is initially less expensive because 
of its wide availability, but over time the end user will spend 
significantly more in energy costs. Increasingly, businesses are 

looking at solar and other green alternative energy systems to replace 
outdated and inefficient HVAC equipment and building automation 
management equipment. A primary requirement in today's economy 
is keeping the cost of the initial implementation contained.

Modern alternative energy systems are more complex and require 
a significant initial investment to purchase and install. Additional 
training and staff may be required to migrate to and maintain the 
new systems, adding another budgetary challenge. However, there 
are clear benefits to making this investment. Long-term savings are 
significant, and newer systems can run businesses more efficiently, 
with less downtime. 

The challenge for the systems integrator and the IT manager is to 
cost-effectively employ new technology while finding ways to improve 
the efficiency of legacy systems already in place. This strategy can 
lead to a higher ROI by executing processes more efficiently, saving 
energy and money over time.

Improving efficiency using IP

Companies can reduce the upfront costs of new control systems by 
choosing a design that utilises the existing IP network infrastructure 
for communication of modern control and monitoring systems. 
Significant savings are realised by utilising existing infrastructure. 

Choosing automation systems that support IP-enabled communica-
tions will minimise wiring and cabling, enabling a cleaner installation 
and a more intelligent operation. IP-based systems provide the ability 
to remotely control and monitor the equipment from anywhere in the 
world using a standard web browser. 

Facilities can take further advantage of network capabilities by 
monitoring systems over the internet, minimising onsite staff re-
quirements. Modern IP-enabled controllers provide serial interfaces 
and a flexible set of inputs and outputs that enable existing legacy 
equipment to be ‘network-enabled.’ Collectively they bring enormous 
value to the overall system as a bridge between the IP and analogue 
worlds. These intelligent devices enable communication between 
new systems and legacy equipment, enhancing the return value for 
companies that plan to upgrade to alternate energy systems, such 
as solar or geothermal, while keeping some of the existing equip-
ment operational. 

Using IP-enabled systems and devices makes it possible for an 
IT manager or systems integrator to use much of what is already in 
place, taking advantage of the common IP network to add connectiv-
ity to existing legacy systems, and seamlessly merge them with new 
energy management systems, making the transition to a modern, 
energy-efficient system a cost-saving reality in the present, rather 
than a possibility for the distant future.

Management

Management of intelligent devices in the network can be comprehen-
sively monitored and controlled via the web at significantly lower cost 
than a few years ago. Interfaces can be customised to the customer's 
specifications in order to ensure transparency of application look and 
feel. Software prices are significantly lower, enabling customers to 
monitor multiple devices, and to manage an entire building or multiple 
locations through the web-enabled interface. Popular management 
implementations are temperature monitoring, alarming, and trending 
within a single building or a campus. 

Data can be collected from a variety of sources to closely monitor 
critical processes, define alarm limits and communication modes for 
alarm notifications. Alarms can be received remotely by email, mobile 
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phone, or locally by connecting relay modules to trigger strobes or 
to broadcast an audible alarm in the area. 

 Building Monitor, developed by the author’s company, provides 
users with all of the standard features necessary in a front-end soft-
ware solution, including:
•	 Visualisation	and	monitoring	of	real-time	data
•	 Ability	to	change	modes	and	set	points	manually	or	by	schedule
•	 Powerful	alarming	functionality
•	 Creation	 of	 data	 logs	 and	 graphical	 trends	 for	 reporting	 and	

analysis 
The open standards Building Monitor solution is inexpensive. Building 
Monitor enables easier entry into management of multiple facilities, 
devices, and sensors from a standard web browser, either remotely 
or on location.

 

Deploying wireless and wired sensors

Sensors provide access to real-time information anywhere in the 
production cycle, enabling a critical capability to monitor processes, 
react quickly to potential problems and support high levels of quality 
control. Both wired and wireless sensors can be networked within a 
system. Wired sensors connect into I/O control devices on IP or serial 
networks. An IP-enabled I/O device can pass data to the automation 
or monitoring software over the IP network. Serial enabled I/O de-
vices (RS232 or RS485) will utilise an Ethernet network to a gateway 
device to bridge the serial and IP network. Wireless sensors are either 
WiFi-enabled or use RF technology. WiFi sensors pass information 
directly over the IP network. 

DataNab addresses new market demands such as temperature 
monitoring during transport by integrating sensors with many mobile 
GPS fleet management systems.

Businesses requiring low-cost embedded control or monitoring solu-
tions in temperature-related applications will find increasing low cost, 
added functionality in 1-wire sensor options that are now available. 
Industries implementing HVAC and refrigeration, solar, geothermal 
and other alternative energy systems that use multiple temperature 
sensors to monitor and track system performance will welcome the 
lower cost, easier to manage 1 wire set of sensors now available. 
The new sensors include an ultra-low-cost inline-potted design, a 
miniature stainless steel probe design that can be strapped to pipes, 
and a unique flush-mount room temperature design that can be 
concealed within walls.

The 1-wire sensors reduce costs by enabling the use of lower cost 
controllers and simplifying how the sensors can be deployed over a 
network infrastructure. The company’s intelligent temperature and 
humidity sensors feature built-in, uniquely addressable chips to sup-
port communication over a single cable, minimising costs associated 
with labor and materials. 

The built-in addressability of the 1-Wire chips allow the sensors 
to communicate to a central controller over a single-cable network 
in a daisy-chain fashion. This provides a more efficient alternative 
to legacy solutions that require a dedicated ‘home-run’ cable to the 
controller from each sensor, eliminating the need for multiple wires 
and multiple A/D input connections. 

A/D – Analogue to Digital
GPS – Global Positioning System
HVAC – Heating, Ventilation, Air-conditioning
I/O – Input/ Output
IP – Internet Protocol
IT – Information Technology
LCD – Liquid Crystal Display
RF – Radio Frequency
ROI – Rate of Investment
WiFi – Wireless Fidelity
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Conclusion

Transitioning from legacy systems to more modern IP-based, alterna-
tive energy systems can seem to be a daunting task. Ultimately, the 
cost savings and benefits derived from the transition are:
•	 Lower	energy	costs	by	using	more	efficient	HVAC	and	lighting	

systems.
•	 Lower	personnel	and	maintenance	costs.	IP-enabled	systems	can	

be managed and controlled remotely, eliminating the need for 
24/7 maintenance staff.

•	 Less	downtime	when	problems	or	failures	occur	as	detection	is	
noted immediately through email or text alarms.

•	 Higher	levels	of	manageability	utilising	the	IP	and	mobile	networks	
for sensor integration.

•	 Monitoring	the	devices	and	facility	from	a	web-based	low	cost	
management application makes the running of a network more 
pro-active, less complex, and more cost effective. 

Choosing the right sensor options requires careful 
collaboration with the customer

Environmental factors, including the minimum and maximum 

temperature range and the temperature range that actually needs 

to be measured are the first considerations. 

The placement of the sensors is critical to the project: Are 

they to be hidden or tamperproof, or are they to be installed in 

high traffic areas? These are some of the considerations that must 

be taken into account for the right sensor choice and placement.

The author’s company offers sensors in four package types: 

stainless steel probe styles, a unique flush mount design, a low 

cost in-line potted design, and some classical wall mount designs. 

All are low-cost, flexible and durable, and are designed for diverse 

customer requirements and projects in mind. 

•	 Stainless	steel	probes	are	well-protected	and	flexible,	effec-

tively conduct heat and can be submerged. 

•	 Flush	mount	designs	can	be	mounted	directly	into	drywall	

and can be painted over to be hidden from view. Their unique 

style points enhance their popularity.

•	 Inline-potted	sensors	are	the	low	cost	option:	Flexible	enough	

for use in harsh, wet environments, and a good choice when 

conductive materials cannot be used.

•	 Wall	Mount	sensors	are	designed	to	be	mounted	on	a	wall	

like a classical thermostat or wall sensor. These are available 

in plastic or stainless steel designs, and some even have LCD 

displays and buttons for local feedback and control.

A recent development is the stainless steel sensor design is a 

1-inch long probe with a 5 m cable. This design is extremely 

popular with builders and contractors for use in floor heating 

projects. The cable is long enough to allow insertion of the sen-

sor into tubes that penetrate into the concrete slabs for floor 

temperature measurements.

Above all, sensors need to be accurate, durable, and low-cost 

- for any project, and for any use.
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