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Avoiding the fall
Although Australia’s HVAC industry is generally a high-performing one, fundamental  

errors in design and installation continue to occur for a variety of old and new buildings.  

Sean McGowan sits down with some of the industry’s leading practitioners to identify  

and avoid the pitfalls of commercial air conditioning. 

Ecolibrium:  What are the common 
mistakes/errors you’ve come across 
in commercial HVAC design and/or 
installation?

Fontana: Consultants, contractors, 
suppliers and manufacturers being 
unwilling to adapt to the rapid changes 
within our industry. It seems nobody 
wants to be the first to adopt a new design 
method or technology that will improve 
efficiency or installation times.

A good example is chilled water pipe  
work design. Dynamic water balancing 
valves have changed the way chilled and 
heating water systems are designed by 
offering ease of commissioning, lower  
up-front equipment costs and huge 
energy savings. But it seems some 
mechanical services designers are  
not willing to change from the way  
they have done things since the 80s.

Eynon: Assumptions are a regular trap 
in the contracting side of the industry.

If there is a lack of detail or  
information in a set of documents, 
sometimes assumptions are required  
to keep a project moving to its program. 
However, if a decision based on an 
assumption is not followed through  
and back-communicated appropriately, 
the final installation may be incompatible.

Grant: Inappropriate zoning, poor 
diffusion selection and implementation, 
and poor control system design and 
configuration are just a few that come  
to mind.

Durkin: A common one is that the 
spatial allowances for equipment and 
reticulation routes are not adequate. 
Others include demarcation lines 
between disciplines often being 
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ambiguous and interfaces are missed, 
and tenant provisions not being fully 
coordinated.

Dickson: Another is the over and  
under-designing of capacity of 
equipment, which is created by the 
unrealistic pricing restraints applied  
at tender period.

Wise: There are many I’ve come across. 
They include a lack of provision of 
low-load chiller or sufficient chilled 
water loop volume, incorrect design 
of condenser water pipework systems, 
insufficient elevation of cooling towers 
and the incorrect location of heat-
rejection equipment such as air-cooled 
condensers or cooling towers, such that 
heat rejection plant is starved of air flow.

Ecolibrium: Are the time pressures 
placed on modern commercial  
HVAC projects and their key 
stakeholders one of the reasons  
why such errors occur?

Grant: Across all stages of commercial 
projects, time and cost pressures can lead 
to errors.

Dickson: Absolutely! The erosion 
of tender periods, design, approval, 

construction and commissioning phases 
are a matter of fact and result in partially 
completed or poorly completed works 
in some cases.

Durkin: Where sufficient time is  
not given for a design process, inevitably 
things will be missed. Coordination  
and review of the design is not prioritised 
in the race to finish a design.

Wise: Definitely!

Quite often, contracts to carry out design 
and/or installation work are let out when 
the work is almost due to be completed. 
Insufficient time is available for proper 
planning, research, analysis and team 
communication, not to mention the 
absence of necessary mentoring and 
overview of the work. Unreasonable time 
pressure also leads to frustration and 
disenchantment and the loss of talented 
people to other employment.

Fontana: I agree. The way a contract  
is awarded these days is a lot different  
to even five years ago. It seems a building 
will be well and truly under way before 
the mechanical contractor is awarded the 
contract or a purchase order. Generally, 
because our equipment is specialised and 
custom made, there is up to 16 weeks lead 
time on some of our equipment. Then 
the mechanical contractor gets the blame 
for holding up the project. A fast project 
is generally a profitable project, so build 
times have been shortened, which a ffects 
everybody involved.

Eynon: Yes, time pressures will  
always have an impact. That said, if key 

Example 1
PITFALL: 
VRF with indoor head  
– maximum saturation limit.

SOLUTION: 
The VRF system should be split up into 
multiple circuits containing less refrigerant. 
Alternatively, install a leak-detection device 
that will isolate the pipe work in the event 
of a leak.

Comment: “If the entire refrigerant 
was to leak out of one indoor head, 
consideration must be given to the 
saturation level of refrigerant that  
will fill that space. This will become  
a lot lower in the future as we  
see VRF systems containing R32  
due to its mild flammability.”

Example 2
PITFALL: 
Fire rating service penetrations.

SOLUTION:  
Give the fire rating due consideration  
at the estimating stage of a project.

Comment: “There has been a lot  
of legislation around this for a long time,  
but it seems lately there is a lot more 
emphasis on this being done correctly, 
particularly in Tasmania. It seems that  
the fire rating of penetrations is a lot 
more onerous these days with penetration 
registers and the way it is to be carried  
out to comply with the standards.  
If it can be excluded and responsibility  
put back onto the principal contractor,  
it takes out a lot of risk as well as 
additional labour and expense.”

PITFALLS  AND   SOLUTIONS

Chris Fontana, M.AIRAH 
Divisional manager – Degree C

Example 1
PITFALL: 
Over-specifying cooling capacity.

SOLUTION: 
Adopt evidence-based and comprehensive 
building thermal modelling approaches.

Example 2
PITFALL: 
Poor thermal system pumping  
and staging control.

SOLUTION:  
Greater involvement from the  
mechanical contractor and designer

Comment: “Experience has shown that 
mechanical contractors rely solely on the 
controls vendor to resolve and implement 
pumping and staging approaches.

It needs greater involvement from the 
mechanical contractor and designer to 
ensure that the design intent is implemented, 
together with controls vendors bringing 
lessons learnt to bear on the project.  
And also, ensure appropriately experienced 
engineers oversee the implementation.”

PITFALLS  AND   SOLUTIONS

Angus Grant, M.AIRAH 
Mechanical section manager and principal 

Wood & Grieve Engineers
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decisions have been made and the design 
parameters and documentation is locked 
down, then it is very possible to deliver a 
successful project on a difficult timeline. 
Larger difficulties will tend to occur when 
time pressures are coupled with either  
a lack of, or changing, information.

Ecolibrium: Does an iterative  
design process, or more time in 
design, ensure most design errors  
are avoided?

Eynon: Both these items can help,  
but in isolation can also cause problems.

An iterative process where a solution is 
implemented and then continued to be 
refined can be effective for large-scale 
decisions. But it can be a hindrance if 
documentation and subsequent decisions 
are impacted or delayed. Time allows a 
complete analysis to be carried out, but 
it too can be a trap for people to change 
or dwell on decisions rather than driving 
towards a solution. Fundamentally, the 
quality of a project comes down to the 
quality of the people working on it.

Wise: Yes, more time in design would 
enable all the required analysis, co-
ordination and detail to be completed 
and peer reviews to be conducted before 
installation commences. There is still 
a fundamental requirement that other 
stakeholders provide sufficient space 
and access for systems to be installed 

in accordance with a manufacturer’s 
recommendations, relevant codes and 
best practice. The biggest problem 
faced by almost all parties is the cost. 
No business can survive without being 
profitable and, generally, clients force 
prices down to levels where certain 
procedures are not carried out.

Fontana: Definitely, but it seems there 
are a lot of pressures that make this more 
difficult: less margin in a project, shorter 
timeframes, clients being less willing to 
spend more money on engineering up 
front, and everybody having a lot more 
on their plates at any time.

Grant: An appropriate design 
management process undertaken 
by suitably qualified professionals is 
required. Appropriate review before 
release to the market and implementation 
will minimise the impact of design errors. 
BIM and concurrent design processes are 
putting pressure on design teams.

Durkin: Setting design milestones 
and providing opportunity for review 
are important. Reviews should cover 
different requirements and different 
groups separately. Design solutions need 
to be validated for cost and performance, 
respecting the client brief.

Dickson: Better design equates to 
a better installation and less errors, 
dependant on the designer’s experience. 

Mechanical services, along with many 
others in the construction industry,  
have seen a rise in the university graduate 
engineer – while this is the future, the 
lack of industry and site experience  
can create issues that otherwise would  
be avoided.

Ecolibrium: Has BIM been a game 
changer in helping to identify errors 
in design prior to installation?

Eynon: BIM has been and continues  
to be a game changer in the industry. 
As more and more projects are designed 
and built using BIM, users are becoming 
more savvy at identifying and fixing these 
issues before they get to the construction 
site. When utilised properly by all 
stakeholders in the construction project, 
BIM provides all individuals at all stages 
of the project the best possible chance 
to understand the design prior to their 
direct involvement.

Wise: BIM is very useful in  
co-ordination of the structure,  
fabric and services within a building. 
Clash detection is a normal procedure, 
which reveals exactly where elements 
and/or services in the building need 
to be modified to ensure they can be 
installed correctly. The BIM process 
enables virtual construction of the 
building in order to identify and reduce 
errors before they occur on the actual 
site. Opportunities for pre-fabrication 
of components can be identified using 
the BIM model, which then provides the 
benefits of waste reduction, time saving, 
enhanced site safety, cost savings and 
quality control.

BIM data management and correct 
data input is still a roadblock to highly 
effective use of BIM post design. 
Significant time is needed to input 
actual product data into BIM models, 
and this results in a large amount of 
the initial information put into BIM 
models being out of date and therefore 
not useful during the mobilisation and 
FM phases of the contracts. There is still 
a long way to go to achieve a fully useful 
BIM methodology and integrated BIM 
approach to FM.

Durkin: BIM assists greatly with process. 
It enables the HVAC designer to visualise, 
communicate and test the design. It also 
gives the ability to test and visualise 
construction co-ordination, eliminates 
information re-gathering and can be used 
for cost optimisation.

Example 1
PITFALL: 
The design has not sufficiently been 
coordinated with other disciplines.

SOLUTION: 
The HVAC designer requires vigilance  
in collaborating with the other design 
disciplines.

Comment: “Tracking coordination  
issues and systematically closing  
them  out is essential.” 

Example 2
PITFALL: 
Design solutions that do not consider 
constructability, commissioning  
and maintenance requirements.

SOLUTION:  
The HVAC designer should engage  
with the supply chain and the construction 
team to validate each element of the 
design has merit. 

Safety in Design assessments also assist 
with this process.

PITFALLS  AND   SOLUTIONS

Shane Durkin, M.AIRAH 
National engineering services manager 

A.G. Coombs
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3D-coordinated documentation allows 
early detection of coordination errors  
in the design. At the commencement  
of the construction phase we are able  
to run clash-detection reports on the design 
model, and this provides contractors with 
a guide to levels of additional coordination 
that may be required.

Dickson: The use of BIM and the  
3D concept has improved the ability  
to identify errors or clashes of building 
structures or services in the new built 
environment. But from my experience, it 
is not as widely used in the refurbishment 
or existing structure arenas.

Grant: BIM and concurrent design 
processes are putting pressure on design 
teams. Simply, though, BIM provides 
the obvious advantage of a greater focus 
on spatial co-ordination. In other areas 
utilising some of the smarts within BIM, 
tools can assist with identification of 
system air-flow and air-balance issues.

Ecolibrium: What impact has the 
advent of integrated design teams 
had on reducing the prevalence of 
errors in commercial HVAC design?

Durkin: The greatest ability to influence 
and reduce errors occurs at the start 
of design. An integrated design team 

Example 1
PITFALL: 
Water chiller design is based on multiple, 
equal-sized chillers without the ability to 
cater for cooling loads below the minimum 
capacity of the chillers.

SOLUTION: 
Careful consideration and collaboration 
with stakeholders is necessary to achieve 
a good understanding of the chiller 
operational requirements and minimum 
cooling load. For instance, a chilled water 
system may be required to operate  
24 hours a day just to serve a small load 
through the night. A cooling load less than 
20 per cent of the chiller capacity will need 
to be considered as a potential problem.

Potential solutions for the low-load 
problem are:

• Provide a low-load chiller to operate
satisfactorily when the cooling loads
are less than the main chiller(s)
minimum capacity;

• Provide sufficient water volume
(exceeding the required minimum loop
volume) by way of pipework or buffer/
storage tank(s);

• Use a separate air conditioning system
for the 24/7 low loads. For example,
a small server room could be served by
a duty/standby DX system, independent
of the chilled water plant.

Comment: “This leads to unstable and 
unreliable operation of the chiller at low 
load, and can lead to premature chiller 
failure. Plant layouts often lack sufficient 
consideration in terms of maintenance 
access, optimisation of pipe work  
and energy efficiency.”

Example 2
PITFALL: 
The design of cooling tower/condenser 
water piping systems lacks consideration 
of potential catastrophic failure of 
pipework in the event of a major water 
leak or incorrect valve operation.

SOLUTION:  
Install vacuum breakers in the condenser 
water pipe upstream of the pumps.  
This will prevent very low pressure 
developing on the suction side, which  
may cause the suction pipe to collapse. 
Heavy-duty pipe material can also solve 
this problem but at a considerable 
additional cost. Thorough pressure 
testing and strict operating procedures 
can prevent catastrophic failure but 
unfortunately, it can happen unless  
due precautions are adopted.

Comment: “Catastrophic failure – 
collapse – of condenser water pipework 
can occur if a major water leak occurs  
or an isolation valve on the pump suction 
side is closed while the pump is running.”

PITFALLS  AND   SOLUTIONS

Peter Wise, M.AIRAH 
Engineering/design manager Queensland 

BSA
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pulls design effort forward, leveraging 
the depth of the team earlier than a 
traditional approach. Proving of design 
elements up front will minimise errors 
later in the project.

Grant: The integrated design process 
can provide real-time integrated design 
information to the design teams. This can 
be helpful but also counterproductive in 
terms of the focus of the design teams. 
The integrated approach can significantly 
assist in the reduction of inter-discipline 
clashes and also co-ordination with 
structure and architectural elements.

Wise: Close collaboration and co-
operation within an integrated design 
team certainly helps to avoid errors.  
Each team member must respect and 
trust the needs of all other team members 
and work together to achieve the best 
result. This may involve larger plant 
space, increased riser space or increased 
ceiling space to install systems correctly. 
It may also involve a change in system 
concept to achieve a more cost-effective 
and/or buildable solution. Contractors 
involved in the process are able to 
offer alternative equipment, materials, 
installation methods or systems to add 
value to the project. Due time allowance 
must be given to team members to 
enable them to produce and review their 
work thoroughly before installation 
commences.

VICTAULIC® CONSTRUCTION PIPING SERVICES
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Example 1
PITFALL: 
A lack of consideration for small details 
such as coordination of seemingly small 
refrigerant pipe in an apartment corridor 
ceiling or the handing placement of 
damper handles relative to an access  
panel location.

SOLUTION: 
Create awareness within design teams  
of where difficulties and risks lie for those 
that need to complete the project. This 
can be done with internal training, lessons 
learned, but the most effective way is to 
have designers spend meaningful time on 

the construction site with the installers, 
and with the commissioning and service 
techs. Being exposed to the potentially 
difficult solution to earlier design decisions 
tends to leave a lasting impression.

Comment: “Missing some of the finer 
details of seemingly small items – from  
a designer’s point of view – can have  
a big impact to the productivity and 
quality of a site installer, commissioning 
or service technician.

Example 2
PITFALL: 
Overcomplicating design.

SOLUTION:  
Through the decision-making process, 
continue to ask yourself, “Is there a 
simpler way?”  Generally, the design that 
looks the neatest and simplest is the most 
robust and reliable. The simplicity should 
be considered from the point of view of 
end users also, because less equipment 
often means less maintenance and less 
possibility for failure.

Comment: “There can be a tendency  
to over-complicate things that perhaps  
do not warrant complexity. Engineers  
are often looking for the best or the  
most innovative solution, and this opens 
up the possibility of missing the simple  
and effective solution.”

PITFALLS  AND   SOLUTIONS

Nick Eynon, M.AIRAH 
Design manager – D&E Air Conditioning

BIM and concurrent design processes are putting pressure on design teams.
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Integrated design teams require the 
investor/building developer to allocate 
more fees and time up front on a project. 
This creates a higher level of risk for the 

investor/developer if the market changes 
or the reasons for the development 
change during the extended time taken 
to provide a complete design. The offset 

in cost due to savings at the back end of 
the project is not understood, and hence 
the benefits of the up-front collaborated 
design are sometimes overlooked. The 
D&C process allocates insufficient time 
to develop designs for a cost-effective 
and appropriate solution to be achieved; 
commonly the result is the least effective 
but cheapest solution available.

Eynon: When implemented properly, 
integrated design teams (IDTs) have the 
opportunity to leverage the various skills 
and knowledge sources of all parties 
involved. IDTs can go a long way to 
resolving items such as structural and 
architectural coordination. In the end 
though, each stakeholder in the IDT 
is required to produce a high-quality 
product/document, and this is where 
errors often tend to be located.

Fontana: I have never worked on  
a project with a dedicated integrated 
design team. I can say, however, that a 
good collaboration between the architect, 
consultant, contractor, head contractor 
and draftsman can iron out a lot of issues 
up front. It is critical that everyone  
is on the same page at the design stage  
for the project to run smoothly. I have 
seen examples where this has been done  
very well and examples where it was  
done poorly. ❚

“Comfort is the number one priority for us”
Location: Mascot, NSW
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Example 1
PITFALL: 
The practice of allowing architects  
to determine mechanical services voids 
and riser spaces.

SOLUTION: 
Where possible, engage mechanical 
consultants at the earliest stage possible 
to assist architects in preliminary design 
aspects of structure.

Comment: “Provided areas are generally 
far smaller than desired or required, thus 
affecting reduction in duct work and 
pipework dimensions, with the resultant 
excess velocity, noise, friction, static 
pressure/head and access issues plaguing 
many installations.”

Example 2
PITFALL: 
Over-complication of electrical, hydraulic 
and control systems.

SOLUTION:  
Where possible, engage discussion  
and the opinion of specialist contractors 
in areas of concern. All too often the 
intended design cannot be fully achieved, 
with work-arounds required to achieve 
desired results. Thorough understanding 
of the intended functional description  
will assist in this resolve.

PITFALLS  AND   SOLUTIONS

Neil Dickson, M.AIRAH 
Director – national projects 

Airmaster Australia

A good collaboration  
between the architect, 
consultant and contractor  
can iron out a lot of issues  
up front.
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