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Just as Hal, the computational  

antagonist in the sci-fi film 2001:  

A Space Odyssey, described itself as  

being “foolproof and incapable of  

error”, so too have we been ingrained  

to believe that building management  

and controls systems (BMCS) will  

deliver efficiency in spades. 

If only it was so simple, as Ecolibrium 
found out when we spoke with Viscon 
Systems owner John Penny, M.AIRAH; 
Rob Moult, Johnson Controls vice 
president marketing & solutions Asia; 
Jon Clarke, M.AIRAH, Norman Disney 
& Young senior associate controls 
& integration; and Laurie Reeves, 
M.AIRAH, who is managing director 
Victoria for Controlworks. 

ecolibrium:  first of all,  
why so many terms for what  
is essentially the same thing?

Clarke: Building management system 
(BMS) is the term used in the UK, while 
BMCS adds the word “control” in the 
statement, and is the Australian term. 
BAS (building automation system)  
is used in the US. But fundamentally, 
they are all the same thing. 

Moult: Yes, there is no real difference 
between these terms. Europeans tend 
to use the term BMS more often, and 
people from North America tend to use 
the term BAS. Other terms such as BEMS 
(building energy management system) 
are sometimes used.

reeves: It would appear these days  
the definition depends on whose 
marketing material it is. We also have 
other terms such as DDC (direct digital 
control) and all seem to be used as a 
generic term to define what their system 
is. In my experience, BMS is the most 
common, but the actual detail of the 
system varies greatly.

ecolibrium: Are control systems 
being given sufficient thought  
in the design of new buildings?

Clarke: Historically, no. Up until  
the requirements for energy efficiency, 
the BMCS was deemed a complicated 
time clock. This has improved over 
the past few years, with highly detailed 
specifications and a lot of workshops  
to seek the best control solutions.

Control 
odyssey
Although building management and control systems  
(BMCS) are widely accepted as a core element of operating  
an efficient, well-performing building, many intelligent buildings 
suffer from excessive energy use. In some cases, they also  
create poor environmental conditions for their occupants.  
As part of Ecolibrium’s continuing conversation about why buildings 
don’t always perform as they’re designed to, we invited a number 
of industry members to share their thoughts on issues surrounding 
BMCS. Regular correspondent Sean McGowan reports.
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reeves: We still see a lot of cookie-
cutter requirements, including 
specifications that are being used as 
standard documentation. I am glad to 
say that a lot more thought and effort 
by all parties is going into both new and 
refurbished buildings.

In recent years there has been more 
focus on how we use the system and 
performance outcomes rather than just 
specifying the brand and hoping that 
this will be enough for the project to be 
successful. More conversations need to be 
had with providers of technical systems 
to avoid the potential of designing in 
obsolescence.

Penny: Constructed projects today 
are delivered without an established 
client brief for design phase, which 
subsequently causes contract documents 
to be unclear in construction phase.

A better way of delivering projects is to 
put the owner in front. This involves 
defining the owner’s project requirements 

in pre-design phase, to better inform the 
project team in design and construction 
phases. The end goal of the owner must 
be known and communicated to project 
team members.

Moult: The design of BMCS in 
new buildings is driven by the M&E 
consultant. In general, the M&E 
consulting community is quite capable 
of designing BMCS to address the first 
three dimensions: energy, operations and 
maintenance. Information management 
is a new one and owner requirements  
are evolving.

ecolibrium: What impact do 
controls systems really have on 
building performance? is it as 
simple as “bad controls, bad 
building”?

Clarke: Their impact is significant on 
performance of both comfort and energy 
if not configured correctly; however, they 
only do as they have been programmed, 
like any software-driven equipment.

Moult: Building performance has 
multiple dimensions: energy, operations, 
maintenance and information. In some 
areas, such as maintaining comfort, 
controls work with minimal human 
intervention. But even the best quality 
controls cannot compensate for an air 
conditioning system with insufficient 
capacity. 

In many areas, a BMCS is a tool to 
be used by the building operations 
personnel. Best results occur when 
experienced, capable people are paired 
with good-quality tools. The quality 
of the controls is a necessary but not 
sufficient condition for good building 
performance.

reeves: Our experience is that you 
can take a controls project with average 
equipment and superior implementation 
and you will have a strong outcome. 
Conversely, you can take the best controls 
in the world and implement them poorly 
and you will end up with an ongoing 
nightmare. 

You can take the  

best controls in the  

world and implement them 

poorly and you will end up 

with an ongoing nightmare’
A missing factor is the competence of the 
system operators and their ability to truly 
use the controls system as an ongoing 
commissioning process to get the best 
performance – a constant tweaking as the 
physical and occupancy characteristics of 
the building change.

Penny: Bill Gates once said that  
“the first rule of any technology used  
in business is that automation applied  
to an efficient operation will magnify the 
efficiency. The second is that automation 
applied to an inefficient operation will 
magnify the inefficiency.”

Applying BMCS technology so  
that HVAC systems operate efficiently 
would have such checks as ensuring 
ductwork extended to all parts of the 
space, and outlets located only where  
the air in the duct is well mixed;  
cooling and heating coils sized to  
meet their maximum load without  
being oversized; and space sensors  
located on an interior wall.
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ecolibrium: is the “rubbish in, 
rubbish out” thing still going on 
then? does this get back to quality 
of controls or quality of service?

reeves: We see this less and less, 
although we still experience buildings 
that are only two or three years old 
that have to have their control systems 
replaced, or undergo significant 
remediation because the basics were never 
followed during design and installation.

I don’t think there’s too much hardware 
that’s poor these days. The key is the 
“greyware” that we apply to the project.

Penny: It gets back to the fact that we 
have not fully changed how buildings 
are delivered, nor significantly improved 
enhancing the value of existing buildings 
with quality principles. Building 
information modelling (BIM) technology 
is promising in constructed projects but 
does not yet have an underlying quality 
process behind it. 

if a bMCs is programmed  

to run plant inefficiently,  

this is exactly what it will do’
Moult: The quality of controls is 
rarely the underlying issue. A high-
quality temperature sensor mounted 
in the wrong location, perhaps after a 
renovation, is not going to be able to 
maintain comfort conditions. Building 
operations people tend to be generalists – 
having a service contract with a controls 
specialist can often help the building 
operations people address building 
performance issues.

Clarke: If a BMCS is programmed  
to run plant inefficiently, this is exactly 
what it will do.

ecolibrium: Why do so many 
intelligent buildings suffer from 
excessive energy use and poor 
indoor environments?

reeves: It’s a great question that gets 
asked often. 

Sometimes the inclusion of technology 
in a building needs to be complemented 
by the skilled people that are using and 
maintaining the system. This includes the 
ongoing evolution of the environmental 
and energy strategies.

From the time that a building is designed 
until the time it is occupied, the 
operating strategies could be anywhere 
from three to five years old, and may not 
be congruent with the current occupancy 
characteristics. Technology is not a 
substitute for well-thought-out strategies 
and realistic and clearly measurable 
energy and comfort outcomes.

There has been a range of interesting 
research lately that indicates the gap 
between aspirational star ratings and the 
actual energy performance of a building. 
We need to draw our own conclusions from 
the perspective of what we provide to the 
industry and where we can all improve.

Clarke: Intelligent buildings have 
systems that have the capability to 
communicate with each other, sharing 
information to provide a holistic approach 
to building management. I see time and 
again smart technology in buildings 
not being used to its full potential, or 
incorrectly implemented. The typical 
answers for this from installation 
contractors are: “It was not specified  
to do that”; “We ran out of time”;  
or “It’s not the way we usually do it”.

Moult: When a building is christened as 
an “intelligent building,” there are very 
high expectations in all areas of building 
performance. These intelligent buildings 
have the same challenges as traditional 
buildings – in all cases the quality and 
time spent on the final commissioning  
of a building in design load conditions  
is what will avoid such issues.

When these intelligent buildings face 
these problems and high expectations 
are not met, bad publicity happens that 
distorts people’s perceptions.

Penny: Architects, engineers and 
constructors have not yet fully adopted 
quality and lean principals towards 
delivering projects. Performance issues 
in buildings are just one symptom of the 
problem. 

Laurie Reeves, M.AIRAH
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ecolibrium: We often see the term 
“state-of-the-art” used with control 
systems. does this mean something, 
or is it just a marketing term?

Moult: In my opinion, when a 
BMCS includes some consideration of 
information management needs, we 
can consider this BMCS to be state-of-
the-art. Examples of information needs 
might be including an information kiosk 
in the lobby, a management dashboard 
application or a tenant information portal.

Penny: In the past this was about 
interoperability using BACnet and 
LONworks for data networks. Both are 
good solid standards on which owners’ 
project requirements are met at present.

Clarke: The term refers to the highest 
level of general development. In the 
BMCS world, this is currently open 
communications such as BACnet, web-
enabled access and high-speed networks. 

Next on the BMCS agenda could be 
virtual environments using the cloud, 
higher levels of integrated software to 
reduce the hardware components and 
wireless technology. Although these 
are already being adopted by some 
manufacturers, they are currently not the 
standard approach.

reeves: It’s a great marketing term but 
whether it is state-of-the-art or state-of-
the-ark, as long as a system is doing what 
it needs to do then the name calling is not 
needed. Many of these terms often get 
ignored by end users because they hear it 
all the time. What they are more focused 
on these days is the functionality, ease 
of use and reliability that goes with new 
technical features.

ecolibrium: do the issues  
between the main controls 
protocols still exist?

Moult: Issues related to controls 
protocols are not technical but are 
related to people’s expectations. Today, 
people have a more realistic expectation 
and there is less hype around controls 
protocols. BACnet seems to be used more 
today, but the other protocols have not 
gone away, nor can we expect them to. 
A building owner should never allow 
themselves to be limited to a single 
protocol, even if that protocol is BACnet. 
In reality, building performance is driven 
by people, not protocols.

reeves: Today, the degree of integration 
between products and their protocols 

is highly evolved. Buyers do need to 
be aware of what “open” means, and 
the impact of limited configuration or 
programming needs to be discussed on a 
site-by-site basis. We see significant use of 
BACnet and LON, with easy integration 
of Modbus devices being common place 
as well.

Clarke: The term “open systems” is 
widely used in conjunction with “choice 
of provider” and this has led to many 
end-users not quite getting what they 
thought. BACnet has become the current 
industry flavour, with all the major 
manufacturers adopting this protocol 
standard. I use the term standard because 
that is what it is.

All of the engineering is carried out with 
proprietary software and therefore the 
term “open” is limited to the standard 
defined objects such as inputs, outputs, 
set points and values that form part of the 
BACnet standard.

BACnet was developed to provide 
interoperability between systems and 
equipment. The use of the word “choice” 
was intended to provide a choice of 
equipment provider using a common 
language such as variable speed drives, 
chiller interfaces and the like. It was not 
intended to provide a choice of after-sales 
support and service companies.

ecolibrium: What is meant by  
a holistic approach to the design  
of bMCs?

Clarke: Traditionally, control 
functionality was designed by individual 
plant type, such as air-handling units 
with fixed set-points for temperature  
and volumes. A holistic approach uses  
the data available on the network to  
assess zone demands and reset these  
set-points to provide an optimum balance 
of comfort and energy. Most current 
designs use this principle with  
a variation of techniques.

Penny: I would like to think it involves 
quality principles and engagement with 
all stakeholders including the owner, 
users, suppliers, design and construction 
team.

For BMCS specifications, key parts 
include material and workmanship 
quality standards, project-specific control 
sequences and input/output schedules. 
Mechanical and electrical drawings 
need to reflect control and monitoring 
requirements.
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reeves: My view is that a holistic 
approach integrates a range of building 
components into the functionality of 
the system design. This allows building 
systems to be viewed as a framework and 
the relationship between systems and 
sub-systems become visible. We now 
see a range of systems such as utilities, 
generation, lighting, heating, cooling, 
air flow, irrigation and others becoming 
visible for a range of users in a simple and 
informative user interface.

Moult: A holistic approach to the 
design of BMCS should consider all 
possible dimensions of the BMCS – 
energy, operations, maintenance and 
information. The relative importance of 
each of these will depend on the priorities 
of the building owner.

ecolibrium: What is an 
“appropriate” controls strategy?

Penny: I am a big fan of standardising 
control sequences between HVAC systems 
so that things are simplified and service 
personnel can maintain systems longer 
term. Once there are standards, you 
then have a baseline to build continuous 
improvement.

A good reference is Honeywell’s 
Engineering Manual of Automatic  
Control for Commercials Buildings.

Moult: If we are focusing on comfort, 
then an appropriate controls strategy 
maintains the desired set-point. However, 
an inappropriate one will not compensate 
for a sensor that is mounted in the wrong 
location or an air conditioning system 
that has insufficient capacity for the 
current load.

A controls specialist has to understand a 
lot more than how their controller works 
– they need to be able to understand 
the implications of sensor locations and 
how to troubleshoot problems with the 
equipment to which the controls are 
connected. An inappropriate control 
strategy may be one that attempts to 
compensate for a system design issue, 
rather than addressing the root cause 
design issue.

reeves: An appropriate strategy is one 
that works, is well thought through and 
takes into consideration the impact it may 
have on other performance requirements 
of the building. An example is that 
maintaining extremely close temperature 
control in occupied spaces versus the 
impact it may have on the required 
energy performance.

Another strategy that is sometimes not 
well thought through is the use of night 
purge without considering the impact 
of enthalpy load of the air that you are 
bringing in to the building.

Clarke: Using a cut-and-paste approach 
from one project to the next when 
writing the control logic can end up with 
inappropriate controls functionality. 
What works for one building may 
not work for the next, and that is 
where holding workshops before any 
engineering has the greatest benefit.

ecolibrium: What are the common 
mistakes or omissions made during 
commissioning?

Clarke: The commissioning program 
will be compressed, that’s the nature of 
the industry. It is typically the last 10 
per cent that lets the system down and 
this can be due to last-minute changes to 
functionality with software changes made 
on-site, without the QA process – and all 
to meet deadline. 

biM technology is 

promising in constructed 

projects but does not yet 

have an underlying quality 

process behind it’
I believe that the commissioning process 
should be extended beyond the practical 
completion date, and this should not be 
confused with building tuning.

Penny: The construction industry as 
a whole doesn’t take commissioning 
seriously enough and it bothers me 
when solving problems in an operational 
building that this same problem could 
have been fixed in the design or during 
construction at a fraction of the cost it 
takes to fix later.

Poor commissioning directly affects the 
value of operational buildings for owners. 
For constructors, this results in expensive 
rectifications during the defects liability 
period post construction. This damages 
reputation and trust. It’s just simple 
economics

reeves: I’m not sure if it’s poor 
commissioning or poor installation, but 
when we are looking at buildings where 
the BMCS is performing poorly, we find 
common faults. These include poor- 

quality wiring and terminations, incorrect 
transformer sizing, polarity of controls, 
reversed point terminations, sensor going 
to wrong zone controller, pipe sensors 
without heat paste and communications 
cables run with mains power. 

The list is long and distinguished  
and an improvement in this area will go a 
long way to easing the malaise experienced 
by building owners and managers. 

Moult: A common mistake is to rely 
on commissioning to ensure building 
performance at the time of handover. 
At the time of handover, the building 
is barely occupied and therefore is not 
operating under normal loads. Also, 
the occupants have not yet done their 
renovations or fit-outs. One of the most 
common issues facing the controls 
industry is the practice of commissioning 
individual elements of a total building 
control system in a construction 
environment, and not having the ability 
to conduct final commissioning of all 
systems under design conditions prior  
to occupancy.

ecolibrium: How can control 
systems be assured of operating  
to their full capability? 

Penny: When plant and equipment  
in the building is operating within 
tolerance and occupants are delighted 
with their indoor environment. However, 
a lot of building managers say HVAC  
is their top issue.

For controls technicians and engineers 
in the field, I suggest focusing firstly 
on the fundamentals of HVAC control. 
How does your particular proportional 
integral derivative (PID) loop actually 
work, and how can it be tuned to work  
all the time? 

There are no textbooks that will teach 
you that. Understand that almost every 
process in HVAC is non-linear in action.

Moult: To get more from their BMCS, 
building owners should invest more in 
their people, the building operators. 
As the building operators deepen 
their understanding of the building 
systems, they will better appreciate the 
information being presented by the 
BMCS and smarter decisions will result.

Clarke: It all starts with the scope  
and specification. In a highly competitive 
market, if it is not asked for, it will not  
be provided and it is the management 
layer that will typically lack finesse 
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with alarms and trends not configured. 
Another issue is value engineering that 
typically reduces scope. 

In the end you get what you pay for.

reeves: Some building operators 
approach the use of their BMCS with 
vigour and an enthusiasm that this 
system will assist them in providing 
a quality service to their tenants and 
building owners. Some view their system 
as deliverables – that is hardware and 
software installed and there is nothing 
more they need to get involved in.

ecolibrium: if you had to pinpoint 
the three big issues around bMCs 
today, what would they be?

reeves: Firstly, the ongoing education 
of engineers, technical and non-technical 
users is still a long way from being 
adequate. The release of DA28 was a 
great step in the right direction but more 
education is required so that we can slow 
down the rate of repeated issues.

Secondly, the impact of the internet 
and quantum leap in the use of 
communications backbones in BMCS 
means the whole industry needs to 
broaden its knowledge in how we best 
use this technology. Effective use of 
information networks will change the 
way we look at our BMCS functionality 
and its integration into other systems.

Lastly, we need the involvement of all 
parties in a collaborative approach to 
providing the BMCS, rather than the 
traditional specified building approach. 
In the words of Ken Blanchard “none of 
us is as smart as all of us.”

Clarke: The biggest issue is that 
BMCS are not maintained correctly. 
Polishing sensors will not provide an 
efficient building. Secondly, it’s all about 
specification – if you don’t ask, you 
don’t get. And lastly, value engineering. 
Reducing the points reduces the 
functionality.

Moult: The emerging role of the BMCS 
in the area of information management 
is an important development. We are 
seeing IT departments getting involved 
in building operations. In North 
America, we are starting to see examples 
of facilities departments reporting 
into IT rather than into finance. There 
are no other issues, opportunities or 
developments that come anywhere close 
to the importance of the increasing 
influence of the IT organisation.

Penny: The problems surrounding 
BMCS are the same ones affecting the 
whole construction industry. How can 
we deliver quality projects at a lower cost 
for owners, design and build faster and 
improve productivity?

ecolibrium: it seems we’re  
in for constant change then.  
What’s the outlook?

Moult: As the IT organisation gets  
more involved in the facility and the 
BMCS, we can expect a lot more changes.

reeves: Change is a critical constant  
in our industry. 

We are going to see, without a doubt, 
an increased complexity in our new 
and refurbished buildings, to take into 
account systems such as solar tracking 
and renewable energy interfaces, 
rainwater harvesting, switchable glass 
and using real-time energy pricing to 
manage load profiles.

Information will be used on emerging 
data platforms and included in BIM 
modelling and performance feedback, 
corporate triple bottom line reporting 
and data mining for reporting, and 
analytic functions.

As portable smart devices evolve,  
the functionality of our BMCS  
platforms will have plug-ins and apps  
that we can download from third parties, 
to make our systems easy to use and 
readily accessible.

Penny: I would like to see an automation 
internet that tailors smarter sensors 
and data analytics for a wider range of 
users, including facility managers and 
engineers, sustainability managers and 
safety compliance officers.

Clarke: All technologies these days 
are in constant flux to seek the ultimate 
solution to an application. The BMCS 
industry is now deeply embedded in 
the IT world and therefore is dependent 
on operating systems and computer 
hardware. 

As an example, when USB came out,  
it was business-as-usual until you 
couldn’t get a laptop computer with a 
serial port anymore for connecting to 
controllers. System manufacturers will 
have to keep up with the latest technology 
by upgrading, and that will impact on the 
operational costs of a high-performing 
building. ❚




