
 

 

 

 

 

 

 

 
Blue IoT’s Encompass Blue virtual BMS/EMS delivers 72.5% HVAC kWH savings in 
the first month to City of Greater Dandenong. 
 

The City of Greater Dandenong (CGD), one of the larger councils in the south east of Melbourne owns and operates several 
buildings in the region. Blue IoT has been a trusted service provider in the building and energy management space for the 
council since the world’s first deployment of a virtual BMS/EMS in a council building in 2018. Thus, Blue IoT was trusted by the 
council for the second time to deliver a complete BMS/EMS solution to one of its larger buildings in the Dandenong area.  

Project Summary 
 
The building located in Dandenong, dating back to the 1960s, consists of two levels and a basement with a floor area of 
approximately 3500m2. The HVAC infrastructure consists of mixing boxes, large main air handling unit, package units, condenser 
water loop, heating and cooling plant. Even though certain equipment has undergone upgrades and replacements, a substantial 
portion of the original HVAC infrastructure is still in place. The building automation controls had been installed more recently 
but was no longer supported by the supplier. Remote access was not possible for monitoring and troubleshooting resulting in 
the facilities management frustration stuck with limited capability and HVAC related complaints from occupants being common. 
Thus, Blue IoT was contracted to provide a total solution for the HVAC control and energy monitoring to replace the end of life 
system on site. 
 

Major challenge 
 

The mixing boxes in this building were designed to distribute enough supply air for each area. The major challenge in this project 
was independent actuator controller for each of the mixing boxes. The old DDC controllers were linked via a proprietary bus. 
The Blue IoT’s LoRAWAN edge blue controllers took control of each of the actuators without any cabling required. Furthermore, 
as those mixing boxes are controlled by just one actuator for both heating and cooling, the fine tuning has been combined with 
system to avoid both cooling and heating plant operating simultaneously.  

Encompass Blue (EB) 
 

EB is Blue IoT’s cloud based virtual BMS/EMS system with wireless sensors and controllers. The wireless nature and minimal 
on-site equipment gives it a significant edge in implementation time and cost for the customer. EB’s advantages go beyond the 
installation phase when the customer subscribes to an ongoing maintenance plan where Blue IoT provides analytics and 
engineering expertise for unexpected incidents and performance characteristics on equipment. Encompass Blue delivers great 
value to brown field sites providing more convenient installs and optimal control for maximum energy saving. 

Encompass Blue relies on LoRaWAN, which is an open standard long-range wireless protocol for IoT. It is based on LoRa radio 
which provides superior performance for price sensitive, low power, low bandwidth applications due to its greater noise 
immunity, generous link budget and resistance to multipath fading. This allows the use of battery powered sensors and gives 
the ability to provide better radio coverage with a lesser number of gateways than rival technologies. Therefore, optimal sensor 
placement is possible with minimal installation overhead. 
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Optimization methodology 
 

Demand Management (DM):  HVAC system capacities are usually planned so that they can deliver satisfactory 
performance even during the most challenging conditions. Therefore, most systems, either heating or cooling, operate 
under part load conditions a significant portion of the time. The weather patterns in Melbourne and inner suburbs, 
with fluctuating temperatures ranging from 0 to 42 though out the year, do not present for an easy solution. Blue IoT 
conducted demand-based control  of a variable speed drive for the supply fan via the EB platform thus saving up to 
70% of the energy consumed by the fan, especially during mild weather. The Encompass Blue platform also conducts 
capacity control on the heating system using a bypass valve on the heating hot water circuit thus generating additional 
savings on the gas consumption. It also follows a strict control of the cooling and heating plants to ensure that they are 
not operated simultaneously most if not all the time. The set points and dead bands are set such that during mild 
weather conditions, neither plants are activated, provided that human comfort is not impacted, saving even more on 
electricity and gas. EB also uses a smarter technique based on rate of change of internal and external temperature for 
staging the cooling plant thus enabling more efficient capacity control. 

Demand Control Ventilation (DCV): This system allows the use of fresh air to provide free cooling or heating in 
transitional weather especially during spring and autumn. The EB system controls the fresh air damper in the main AHU 
to use fresh air when the inside is warmer than the set point and outside is cooler than the set point and vice versa. 
During other times the damper is kept open the minimum amount needed to obtain fresh air. This minimizes the 
admittance of hot air from outside in summer and cold air from outside during winter and reduces the load on cooling 
and heating systems respectively.  

Adaptive start time control: This building is a commercial building which operates during standard office hours. 
However, the building automation system was traditionally programmed to start at 6.30am in order to ensure that 
even during the cold winter mornings, the building temperature was sufficiently comfortable at the start of business. 
Encompass Blue’s adaptive start time control using artificial intelligence and machine learning assists in adaptively 
changing the start time of the heating and cooling plants based on inside and outside temperatures. This means that 
even though the start times are earlier during cold winter mornings, start times are delayed during spring and summer. 
This has a significant impact since in Melbourne where even during summer, cooler mornings are frequent. This 
component, although in experimental stage at the time of writing, is expected to deliver excellent results once in full 
production. 

Need to talk about using the historical data of how the rooms heat and cool and by using this data, we can further 
tune the systems to reduce energy without compromise to human comfort. 

Historical Data Patterns: The importance of data patterns is proper tuning controlled equipment once it is symbol of 
building respond on preliminary setting. Getting setpoint in every building is not a constant way to achieve in all season. 
In this project, Blue IoT’s historical data helped for better understanding building behaviour to tune and programming 
equipment to reduce energy without compromise to human comfort. Furthermore, AI platform for predicting starting 
time coming from historical data patterns for this project.  

 

Key Outcomes 
 

Since the commissioning of the system in October, CGD has experienced significant results in terms of energy savings. The year 
on year comparison on the electric bill for October 2019 when compared with the same for 2018, show a saving in excess of 
45% on the total electric bill. It should be noted that apart from the HVAC based consumption under the purview of EB, there 
are other contributing factors to the total bill such as PCs, lighting and several split AC units. Therefore, a total overall saving of 
45% is a commendable achievement by Blue IoT’s Encompass Blue.  

Data reveals that the system has saved approximately 72.5% of the energy consumed by HVAC equipment on a year on year 
basis. The fact this was achieved by working with the same HVAC plant and peripheral equipment controlled by its predecessor 
is indeed a testament to Encompass Blue’s capability to fulfil its objective of business energy savings. 
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45.1% 
Electricity bill savings 

72.5% 
HVAC savings 

Up to 70% 
Energy savings for fan 
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