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Hills IP7500 Nurse Call provides distributed intelligence to each and
every bed, so healthcare providers can deliver agile, patient centric care.

• Utilises industry standard structured cabling and ICT hardware

• Microprocessor enabled master call points eliminate the
 need for a centralised server and call point controllers

• Self testing capabilities ensure that each master call point
 is online and active

• Supports a wide array of devices including pagers, phones,
 bed sensors and HillsCare Dementia management software

• Scalable and future proof, and backwards compatible with
 previous Hills Health Solutions IP systems

GetWellNetwork is a SaaS solution that guides patients
along each step of their care journey. In doing so it:

• engages patients and their families in their treatment plan

• empowers clinicians

• delivers outcomes that improve the patient experience

• creates cost savings for providers

A robust, feature rich system which can be used as an economical stand
alone solution or natively integrated into an existing IP nurse call system to
provide greater scalability.

• Utilises Inovonics™ RF technology to ensure the alarm
 event is registered first time, every time

• Supports a wide array of devices including wireless
 pendants, pagers and phones

• Utilises the same software, messaging and integration as
 our industry leading IP7500 Nurse Call Solution

For more information on these and other best-in-class solutions from Hills
Health Solutions, call us on 1300 445 574 or email: healthsolutions@hills.com.au

facebook.com/HillsHealthSolutions/

WORLD CLASS TECHNOLOGY, MADE IN AUSTRALIA

https://www.facebook.com/HillsHealthSolutions/
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AAs I write this piece for the IHEA National Journal, 
Australia is in the grip of an Antarctic weather event 
that is bringing early snow-falls to the slopes in the 

Alpine territories (and to non-alpine areas), flooding and 
vicious storms in eastern Victoria and much needed rain to 
other parts of our vast country. So I hope you are all safe, 
that you can get comfortable, rug up, grab your favourite 
device and explore the articles, technical information and 
stories in this edition. A huge thanks to all the contributors, 
sponsors and partners who have supported this edition. We 
also look forward to the next publication, the pre-Conference 
edition, being a real paper hard-copy again, after financial 
pressures of the recent COVID-challenged period resulted in 
this publication going ‘all-electronic’. I for one am grateful that 
we’ve been able to keep this Journal going, as a number of 
similar organisations have felt considerably greater financial 
impacts, or in some cases been forced out of operation.

Inside this edition we share a fresh look at leveraging 
integrated security systems to minimise risks and create a safer 
user experience, and consider an international perspective on 
whole of life costings from healthcare facilities in Swaziland in 
southern Africa. Recently the NHS in the UK also announced 
a comprehensive road-map to help navigate to ‘zero carbon’ 

in coming decades, and a webinar was presented in April. The 
article on p37 is provided by Stephen Lowndes who presented 
at the seminar in which he outlines the key initiatives and 
strategies to deliver on this ambitious target. 

As we get to the mid-point of 2021, the National 
Conference in Perth, WA is only a little over 3 months 
away, which makes it an ideal time to finalise your abstract 
submissions, register to attend and book travel and 
accommodation before prices rise. The planning committee 
has a lot of activities underway, but especially important is 
the program development and members are encouraged to 
submit an abstract to share their expertise and experience 
with others. This year more than ever a successful and safe 
gathering is going to be an extra-ordinary opportunity after the 
tumult of 2020, so I encourage you to make a special effort to 
get to Perth in September. Check out the promotional spread 
inside to see more details including dates, venue and key-
note speakers.

Regards 
Darryl Pitcher – Editor

EDITOR’S MESSAGE



https://www.sovamotion.com.au
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NATIONAL PRESIDENT’S MESSAGE

As I write this welcome to the winter 2021 IHEA journal, 
the nationwide program to vaccinate against the 
COVID 19 is starting to gain momentum. As the take 

up of vaccinations increases, we may be able to start looking 
forward to restoration of a more normal home and workplace 
lifestyle. 

The lockdowns and travel restrictions which have been 
the basic tools up until now in controlling the spread of the 
virus, have enforced upon us many new experiences and have 
caused us all to realign many of our life values; especially 
such items that contribute to and provide for our business and 
social lives.  I remain optimistic that these events will soon 
be behind us as and we will be able to recommence more 
traditional IHEA activities. Especially I’m looking forward to 
being able to unite and interact again at state and national 
meetings and conferences.

Just as we all personally face our future, post COVID, 
the IHEA is also involved in significant changes especially in 
the way it serves members and delivers its training and skills 
enhancement opportunities. The IHEA must now embrace a 
new world with different needs and expectations than of the 
times of its origins over 70 years ago. In the 21st Century, the 
IHEA is but one of many industry organisations supporting the 
professional engineering and facility management community 
and the success of the IHEA recruitment program remains the 
best hope for any growth or continuity of the Institute in its 
current form.

The proud history of the IHEA in times past and the 
heritage of its service to the industry for the past seven 
decades rests with us; the members of the 21st century. 

We must all embrace this challenge by putting aside any 
preconceived ideas or agendas and work together to ensure 

the IHEA has a place in the industry going forward. I urge all 
members to contribute their thoughts, ideas and suggestions 
on building the IHEA to their respective state COMs  no 
matter how trivial or out of the box you think they may be; free 
thinking is the hallmark of any progressive organisation. 

The world is changing quickly, and we must allow our 
organisation to adapt to the way we work and live; engaging 
change is important to the survival of the IHEA.

I recently had the privilege of coordinating the construction 
and delivery of the first mass vaccination centre for NSW. A 
unique approach to the design was undertaken to create a 
space that was not only efficient operationally but attractive 
and inviting to both staff and visitors.  The 5000 square 
metre warm shell was transformed into pharmacy, clinical, 
administration and staff recreation space in just 20 days. The 
entire package was designed delivered and commissioned 
using internal resources by the local health district capital 
works and engineering team (including several IHEA 
members) and is a testament to how our industry can react 
and contribute in a meaningful way to healthcare events that 
have a nation wide impact.

As we head towards our National Conference in Perth,  
I hope all of our members will stay safe and support  
whatever steps are necessary to emerge into this COVID 
normal world, and use the coming opportunity to forge again 
the friendships and connections for which the IHEA is proudly 
well known.

Regards
Jon Gowdy – IHEA National President 



Improving Care Through Technology

1800.658.890 | anixter.com.au Build. Connect. Power. Protect. Services. Worldwide.

Healthcare environments are continually evolving to meet the needs of patients. 
New technologies provide administrators the opportunity to improve patient 
satisfaction and outcomes through connectivity and access to information, while 
also achieving regulatory compliance and optimal building efficiency.
 
From enabling electronic health records and state-of-the-art communications 
networks to enhancing staff and patient safety, we have agile, scalable solutions to 
help you achieve your goals.

We offer solutions for:

   •  Risk management
   •  Network performance
   •  Power optimisation

   •  Communication efficiency
   •  IoMT enablement

Learn more at anixter.com/solutions/iheahealthcare

www.anixter.com/solutions/iheahealthcare
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Iremember way back in the 1990’s there was this ultimately 
over-used notion in business and economic circles – “the 
only thing that is certain today is uncertainty” or variations 

on the theme. Well, never has that been truer than the past 
year or so and probably the past decade.

‘Case in point’ emphasising this must be the recent 
Federal Budget handed down. Usually quite predictable, 
but not this time. What many commentators have referred 
to as a classic Labor budget being delivered up by a Liberal 
government. Who would have thought that a year ago? All the 
reasons are well understood given the world’s circumstances 
and Australia’s continued challenges and risks with a dramatic 
global backdrop. Extraordinary times clearly continue. Various 
State Budgets now irrespective of party politics are following 
similarly with incredible commitments the like we have not 
seen before. A generational shift in the political landscape 
taking place perhaps? 

For all organisations, large or small, commercial or NFP it 
means looking forward to another fiscal year ahead and our 
own budgets being prepared and set in stone – a promise for 
the coming year.

The IHEA National Board has been working on the 
organisation’s 2021-22 budget, as well. This work has been 

happening in earnest since December last year with a clear 
intent to overcome the financial short-falls of the past couple 
of years with the pandemic preventing us having a national 
conference or other regular events. The budgeting approach 
has been all about how we continue to deliver services and 
value to members, but doing this differently than we have in 
the past. This requires a somewhat different operating model 
to recent years.

Substantial cost reductions have been targeted, with some 
already implemented or underway, increasing revenue where 
possible whilst at the same time preserving and improving 
member benefits as our core objective.

The National Conference this year in Perth is a key 
component of our budget with the Perth organising committee 
fully activated and delegate registrations now open. Sponsors 
and exhibitors are jumping at the opportunity to be part of an 
in-person event after the hiatus of recent history. This will be 
an important opportunity for members to re-engage on a truly 
national level and for our sponsors and other industry interests 
to have a complete audience from across the sector at this 
apex event. 

Participation at the conference on every level and in 
every way will deliver positive impact to members, socially, 
financially and professionally. I therefore urge everyone 
involved with IHEA to not only plan to attend, but also to make 
opportunities to promote the event and invite others in your 
workplace and industry colleagues.

Our commercial stakeholders are critical to our future 
success and growth of the association, and we are grateful for 
their continued support.

I would particularly like to thank and acknowledge our 
current Premium Sponsors, Honeywell International, Tristel  
& Ascom Australia.

All are valued Corporate Members of IHEA and have 
made special commitment to and provided additional support 
through our Quarterly Sponsorship Program. 

Best regards,  
Clive Jeffries – CEO

CEO’S MESSAGE

* Information * Knowledge  
* Ideas * Learning
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QLD BRANCH REPORT 

Mid year conference
Planning is well underway for the upcoming mid year 
conference, being held on 22 and 23 July 2021, at the Royal 
International Convention Centre (Brisbane showgrounds). 
This theme this year is “Sustainable Health Infrastructure - 
Improves, Maintains and Restores”. We have our sponsors 
and program all locked in.

The mid-year event has always been a success for the 
branch, usually attracting over 60 members to discuss topical 
issues and share experiences working in the healthcare 
industry, and this year will be no different.

For all Queensland members wishing to attend, please 
contact any one of the committee members for further 
information.

New Members
Membership has been boosted again with new members and 
I welcome Jonathon Ramajo and Jason Kent from LCI and 
David Handakaras from QA Electrical.

Designated COVID-19 Hospital Network Direction
On 18 May 2021, the Chief Health Officer in Queensland 
issued the Designated COVID-19 Hospital Network Direction. 
The Direction is published on the Queensland Health website 
and its purpose is to protect the health and community 
workers and safeguard the delivery of non-COVID-19 hospital 
care, by mitigating the risk of spread of COVID-19 through a 
consistent and best practice approach to the management of 
individuals diagnosed with COVID-19 in Queensland.

It is interesting to note from an engineering perspective 
that this Directive not only sets up a network of dedicated 
COVID-19 Hospitals, it also provides a recognition that ward 
areas used for diagnosed persons must be separated from 
the rest of the hospital and must have had an assessment of 
airflow by a qualified engineer (refer 9 d.)

In advance of this direction being published, I have 
been working closely with local Infection Control teams 
and colleagues in other Health Services that now have the 
designated COVID-19 hospitals to better understand and 
establish a minimum set of requirements for these areas. 

Internally we have adopted the WHO technical guidance 
publication ‘Roadmap to improve and ensure good indoor 
ventilation in the context of COVID-19’, and we are all utilizing 
the Roadmap to assess these newly designated COVID-19 
wards. If you are interested in airflows in the COVID-19 
context, I strongly recommend you read this document. 

Another useful tool is the “Heating, ventilation and air-
conditioning systems in the context of COVID-19: first update” 
published by the European Centre for Disease Prevention and 
Control – November 2020.

Seeking nominations
Mr Brett Nickels will be stepping down from his role as the 
Queensland Representative Director on the National Board 
and we are seeking nominations for his successor. This role is 
a great opportunity to provide a link between the Queensland 
branch and the National Board, and a great opportunity to 
understand and contribute positively to the future direction of 
the IHEA. If you are interested, please contact Brett for further 
information.

The Branch is also looking to expand the Queensland 
committee membership. In the past, travel was always a 
challenge however with new technologies, the meetings 
are being held virtually. If you are interested in joining the 
committee, please contact any one of the committee listed 
below.

Committee of Management 

President Adrian Duff

Vice President Brett Nickels

Treasurer Michael Ward

Secretary Danny Tincknell 

State National Board 
Representative

Brett Nickels

Committee Member Christopher Aynsley-Hartwell

Committee Member Arthur Melnitsenko

Committee Member Darren Williams

Committee Member David Gray

Committee Member David Smith

Committee Member Cliff Pollock

Committee Member Peter White

Committee Member Mark Fasiolo

If you would like to communicate with the QLD Branch via 
email, please do so at ihea.qld@ihea.org.au .

Adrian Duff
President, QLD Branch 

mailto:ihea.qld@ihea.org.au
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A power outage of the main utility supply can be critical to the health 
and safety of patients and medical staff. As per IEC 60364-7-710, 
the most critical equipment in a hospital is in group 1 and 2 medical 
locations and power needs to be restored within 500ms. Having a 
monitoring system with cloud-based connectivity can achieve this. 
ABB TruONETM is the world’s first true all-in-one automatic transfer 
switch, incorporating switch and controller in one seamless unit and 
with cloud communication through the ABB AbilityTM platform

2 Min.
Commissioning

Quick 
Cabling

Faster 
Mounting

Smart electrification 
for smart hospitals

Automatic Transfer Switching (ATS) solutions - ABB TruONE

Power Distribution  |  Power Monitoring  |  Industrial Control  |  Photovoltaic  |  Installation & Accessories  |  Test & Measurement  |  Services

Contact or visit IPD for more information:
Tel: 1300 556 601 | Email: customerservice@ipd.com.au
www.ipd.com.au 

Hospitals Data Centres Residential buildings Airports Commercial buildings

www.ipd.com.au
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IHEA VIC/TAS BRANCH REPORT

We continue to exist in challenging times both in 
terms of managing our facilities and maintaining 
contact with our professional networks. The IHEA is 

no exception to this.
The positive side to the current COVID situation is that 

we have been forced to find new ways to interact, maintain 
professional relationships and care for the welfare of our 
colleagues. The transition back into lockdown in Victoria is 
placing stress on individuals who are already feeling fatigued 
from past events. I would encourage us all to pick up the 
phone and touch base with someone either personally or 
professionally to see how they are going. Remember to also 
take some time out for yourself.

Video conferencing is one of the new ways to interact that 
we are all now finding is second nature and this is reflected in 
the attendance at PDs held via zoom Webinars. In late April we 
held a PD where Simon Witts from LCI provided a briefing on 
the changes to the VHHSBA Hospital Guidelines. Simon who is 
a building practitioner for Healthcare Facilities, has undertaken 
extensive research on Computational Fluid Dynamics (CFD) 
and studies of aerosol particles through HVAC systems. 

Using his knowledge of the guidelines Simon was able 
to provide an engaging presentation on a subject that might 
otherwise have been less interesting. Simon’s passion for the 
subject was evident and he was able to illustrate the need for 
flexibility, and the benefits of a holistic and bespoke approach 
to services planning.

I would encourage all members to download the latest 
copy of the VHHSBA Hospital Guidelines at;  

https://www.vhba.vic.gov.au/engineering-guidelines-
healthcare-facilities

We were grateful to have the Webinar sponsored by 
UltraPure Air who are the exclusive distributor of Genano Air 
Decontamination Systems in Australia and the Pacific Region.

One of our longstanding members Howard Bulmer along 
with Peter Small presented the details of the units which 
use a patented process to eliminate ultra-fine particles and 
microbes from room air down to 0.003 microns. These are 
available as fixed or portable units and it is understood that 
UltraPure will be present at the upcoming National conference 
in Perth in September only a few months away!

Looking forward we are planning a Professional 
Development day for late July. We are hoping that this can 
be in person which should be exciting for us all. This is 
planned to be held at the Royal Melbourne Hospital and will 
incorporate a tour of the Parkville station of the Melbourne 
Metro Tunnel which is being constructed in the vicinity of the 
Royal Melbourne Hospital. Watch out for the E-Bulletins for 
this event and register early. Attendance will be limited by the 
number of people we can take on the tour.

Good luck with the progression into and back out of 
lockdown. Remember to utilise the IHEA as a technical and 
professional resource. We are all in this together and are here 
to help each other.

Kind Regards
Steve Ball
Vic/Tas CoM 
National Board Member.

WA BRANCH REPORT

Winter is coming but before it arrives a short note on 
what has been happening here in the West.  
In February, Centigrade a Western Australian HVAC 

company invited our members to visit their Balcatta premises 
to view their new training facility. The Centigrade team led by 
Managing Director Mr Chris Smith hosted the branch meeting 
for 30 members and guests.

The evening opened with the normal branch meeting 
formalities, news and coming events with Chris following 
on by introducing his management and technical team. He 
continued with a presentation of Centigrade’s history in 
Western Australia and its future vision. As normal for our 
branch meetings a group discussion ensued focussing on the 
changes within the HVAC industry.

The group then ventured into the training area, where we 
found an impressive arrangement of typical Healthcare facility 
systems. There were mock ups of Air conditioning, Medical 
Gas, Ventilation, Biohazard cabinets, heating water, chilled 

water, room pressure gradients and device commissioning 
benches. The level of detail employed in the construction 
enables operators to simulate just about every conceivable 
scenario in a controlled risk-free environment. After the 
demonstrations were complete, our members were granted 
permission to “play” with the equipment, an opportunity taken 
up by many.

Members listening intently

https://www.vhba.vic.gov.au/engineering-guidelines-healthcare-facilities
https://www.vhba.vic.gov.au/engineering-guidelines-healthcare-facilities


www.cloroxprofessional.com.au
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The investigative and training opportunities this setup 
offers seem limitless. I was told that consultants have booked 
testing time to prove their design theories and to resolve 
system faults. 

Our thanks go to the Centigrade team for an enjoyable and 
informative evening.

April saw Western Australia return to a COVID lockdown 
situation and this prompted the postponement of the planned 
IHEA WA Kalgoorlie Country Branch Meeting. The visit has 
been pushed back to June 26th 2021, Covid permitting of 
course. 

Early in May, we lost a well-respected, friend and colleague 
with the passing of Mr John Doherty. John’s commitment and 
contribution the IHEA WA is immeasurable, his presence and 
support are greatly missed.

Rest in Peace John.

As May 2021 draws to a close, 
some of our members were privileged 
to attend the Next DC Data Centre 
located in the Perth CBD. Due to the 
high level of security that surrounds 
the data industry the number of 
members permitted to attend was 
limited to 20. Apologies to those 
members who missed out. 

Upon arrival each member 
was screened and had to carry 

identification. The meeting was chaired by State Vice 
President Mr Alex Foster and hosted by Claire, Andrew and 
Ian from the facilities and corporate services. 

This Next DC Data Centre is the 9th facility across 
Australia and the 2nd in Perth, with the first located in the 
outer suburb of Malaga. It is also their first ‘TIER 4’ facility in 
Perth.

The members were escorted around the 10 stories 
dedicated to high level DATA services and storage and the 
associated infrastructure required to upkeep the high level of 
service corporate clients demand in the data world.

The site has dual redundancy pathways and tiers across 
power, air conditioning and plant equipment. Members were 
taken on a behind the scenes tour looking at rooftop plant, 
generator set units and major switch rooms as well as the 
main date hall area. Members were amazed at the cleanliness 
and the presentation of the infrastructure.

A big thanks to the team at Next DC for showing us 
around this amazing building and its infrastructure design and 
assembly.

On a quirky note the IT vending machine in the breakout 
area in the foyer caused much amazement as if you wanted 
a fibre patch lead you could purchase it from the vending 
machine as well as a snack or drink if you required. They have 
thought of everything in this highly secure facility.

Preparations for the 2021 National Conference are well 
advanced, and the excitement is growing in anticipation for 
what will be an event to be remembered.

Opportunities to capitalise on tax relief for 2020 / 2021 
are diminishing as quickly as the end of the financial year is 
approaching so, why not register NOW for the IHEA 2021 
National Healthcare Facilities Management Conference 
scheduled for September 13th to 15th at the Perth Convention 
and Entertainment Centre. Not only will you save by 
registering early, but you may also be eligible to reclaim some 
of your expenses from the taxman. 

With the possibility of an overseas holiday being severely 
restricted and high risk, why not consider holidaying in 
Western Australia? Spend a few days before or after the 
conference savouring the delights of this wonderful state.

Fred Foley
IHEA WA State President

A small sample of the test rigs

Explaining Next DC’s Tier 4 service redundancies
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P 1300 HIGGINS 
  higgins.com.au

FOR ALL YOUR

PAINTING NEEDS

OUR AREAS OF EXPERTISE INCLUDE:

• General internal and external repainting
• Maintenance painting solutions
• National multi-site painting 
• Colour and specification consultancy
• Specialised access
• Building Services
• Project Management

ISO 9001
ISO 14001
ISO 45001
AS/NZS 4801

ST VINCENT’S PRIVATE HOSPITAL, TOOWOOMBA QLD

Higgins Coatings is Australia’s premier 
commercial painting provider, with extensive 
experience in the healthcare industry. 

Australian family-owned and operated for over 
70 years, we offer a flexible and localised service 
across our 19 branches, backed by a national 
network of experts.

• Locally manufactured High E�ciency HEPA 
Filtration products 

• NATA Certi�cation of Operating Theatres, 
Isolation Rooms, and Sterile Areas

• NATA Certi�cation of Biological Safety Cabinets 
and Laminar Flow Products 

• Expert Advice in HEPA Filtration, Air Filtration 
Optimisation and Energy E�ciency 

NATA Accreditation number 1146,  since 1975

1300 550 116     sales@aesenvironmental.com.au 
www.aesenvironmental.com.au

www.higgins.com.au
www.aesenvironmental.com.au
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SA BRANCH REPORT 

The SA/NT branch has been pleased to bring members a 
number of informative and industry-relevant professional 
development events this quarter, with thanks to our 

coordinators, presenters and sponsors.
In March we learnt about a Women’s and Children’s 

Hospital initiative to create nine temporary spaces for the 
treatment of children and young people who present with 
suspected COVID-19 or other respiratory illnesses. We heard 
health engineers, architects and trades articulate the key 
project challenges and solutions, including the use of modular 
design to speed project delivery and the integration of existing 
engineering services. The BCA-sponsored drinks at the 
local watering hole rounded out an exceptionally successful 
networking event. The presentation was also live streamed 
and recorded, and is available now on the member’s portal of 
the IHEA website if you weren’t able to join us on the evening 
– or for future reference!

In April our members were treated to a presentation 
on what will be the first of its kind in Australia - the most 
technologically-advanced precision radiation therapy 
available. The Australian Bragg Centre, based in Adelaide’s 
Biomed City (comprising the SAHMRI and RAH precinct), is 
anticipated to start treating patients from Australia and our 
broader region with proton therapy in 2025. 

For those new to the technology (that is, most of us!), 
proton therapy is a form of radiotherapy that uses beams of 
protons to treat diseased tissue, most typically cancerous 
tumours. The primary advantage of this therapy over 
traditional radiotherapy is that the dose is dealt in a narrower 
range with minimal exit dose, reducing potential damage to 
surrounding healthy tissues. This is particularly important 
when treating tumours in small children and those that are 
close to critical structures such as the eye, brain and spinal 
cord.

The unit being supplied in Adelaide is a ProTom 
International Radiance 330 proton therapy system, the same 
system used at Massachusetts General Hospital in Boston, 
USA. Members and guests were privileged to hear different 
perspectives from two of the leading speakers in the field -  

Mr Stephen Spotts, Protom CEO based in the US, and Dr Ben 
Saxon, Women’s and Children’s Hospital Network Head of 
Paediatric Haematology and Oncology. Mr Spotts provided 
an overview on the technology, similar installations around the 
world, and the plans for the Australian Bragg Centre which 
is due for completion in late 2023. Dr Saxon then applied 
a clinical lens and discussed a number of case studies to 
reveal the human side of the treatment. In particular, how 
earlier access to this technology translates to better clinical 
outcomes for those patients. A copy of the presentation will 
also be made available to members via the member’s portal.

The Committee of Management is working with the 
Legionella Management Advisory Group and a number of 
corporate sponsors to bring members a half day seminar on 
legionella management in healthcare. On 25 June, speakers 
from Government, Industry and Academics will present 
perspectives on the current issues surrounding Legionella 
management including:

• Regulation and Legionella risks in a COVID environment
• Environmental Health considerations,
• Risk Management,
• Infection Control, and Facilities Management.
We look forward to seeing you at the event for a timely and 

interesting reminder on legionella management!
Also still to come this year, in July we will bring members 

a PD event on the key considerations for upgrading major 
electrical systems in an operational environment. Further 
details to come soon.

We always welcome new ideas or feedback – ihea.sa@
ihea.org.au.

Stay safe, 
Michael Scerri
President, SA/NT branch

Your 2020/21 Committee of Management
President and National Board Representative - Michael Scerri
Vice President - John Jenner
Treasurer and Secretary – Daniel Romeo
Committee Member - Richard Bentham
Committee Member - Tony Edmunds
Committee Member - Ross Jones
Committee Member - Darryl Pitcher
Committee Member - Andrew Russell
Committee Member - Vince Russo
Committee Member – Max Sankauskas
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NEW COVID TEMPORARY TREATMENT 
SPACES FOR WOMEN’S AND 

CHILDREN’S HOSPITAL

It’s hard to remember what life was like before the Covid-19 
pandemic. Phrases like “social distancing” and “flattening 
the curve” have become commonplace as we all adjust to 

a “new normal”.
The Women’s and Children’s Hospital (WCH) in Adelaide 

is one of many organisations in Australia who have adapted 
to new and innovative ways of working in anything but normal 
circumstances.

As South Australia began to record its first COVID-19 
cases, the Women’s and Children’s Health Network (WCHN) 
began planning its COVID-19 response to ensure it remained 
prepared for all scenarios. The rate of decision-making was 
swift, but considered, using all the available information and 
learnings from across the globe and local expertise.

As the existing WCH site has a limited footprint with 
minimal opportunities to decant and repurpose space, 
the WCHN Major Capital Project team had to identify an 
innovative solution to overcome this challenge. The team 
identified an option to build additional temporary treatment 

spaces to help further strengthen the hospital’s response 
to the coronavirus crisis. The WCHN worked closely with 
Department of Transport and Infrastructure (DPTI) to engage 
local South Australian consultants and contractors who came 
up with an ambitious plan to build nine temporary treatment 
spaces in four weeks to treat children and young people who 
present at the hospital with COVID-19 or other respiratory 
illnesses. Due to the need to implement the project rapidly, 
the design team, fabricators of the modular system, and the 
builder all needed to work closely together. The design was 
being resolved while the manufacturing was underway, this 
required significant co-ordination between all parties. One of 
the early challenges was to devise a solution to connect the 
modular facilities to the existing Emergency Extended Care 
Unit (ECCU). The team carefully coordinated a penetration 
within the side of the existing façade. The next challenge was 
to identify a solution that aligned the internal and external 
floor levels. The ECCU is approximately 1 metre higher than 
the external ground level, therefore requiring the modules to 
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be supported on braced stub columns 
supported on concrete gersey barriers.

The dedicated design team and 
group of local contractors built the 
modular units in four weeks. The 
businesses involved in the project 
included Specialised Solutions, Mossop 
Construction & Interiors, Detail Studio, 
Lucid Consulting Australia, BCA Engineers, Robert Bird 
Group, Rider Levett Bucknall and BuildSurv. The installation 
of the modular units required careful planning and co-
ordination. Each module was transported to the site and traffic 
management plans were implemented so that the modules 
could be carefully craned into position over a two day period. 
The modules were installed on Sir Edwin Smith Drive, and 
connected to the hospital’s Extended Emergency Care Unit 
via an external corridor. The modules were carefully designed 
so that traffic could still be maintained in both directions 
once the facilities were installed. Each module is 4.8m x 
3.5m and contains a patient treatment area with essential 
and non-essential power supply, medical gases, network 
points, patient call bell system, HVAC and fire systems. Each 
treatment space has large ceiling hung glazed doors that 
allow the spaces to be isolated while maintaining visibility to 
the patient, and are fitted with equipment found in a standard 
emergency department bay.

The project could not have been achieved in such a short 
timeframe without the help of the Adelaide City Council who 
assisted with approvals and fast tracking the implementation 
of the facilities. The temporary treatment spaces were 

approved as an emergency COVID-19 
response action.

Women’s and Children’s Health 
Network CEO, Lindsay Gough, said the 
additional treatment spaces will enable 
the hospital to respond to a new wave of 
COIVID-19 or other respiratory illnesses 
in children over the coming months.

“While South Australia has successfully flattened the 
curve, it doesn’t mean we are safe from future outbreaks. 
We need to remain prepared for all scenarios and the 
new modules will help further strengthen our response to 
coronavirus.” Ms Gough said.

“Protecting the health and wellbeing of our children 
remains the top priority. As well as increasing the number of 
children the hospital can assess and treat, the units will help 
limit the limit the spread and protect both vulnerable hospital 
patients and staff.

“We don’t want to see another child diagnosed with 
COVID-19, but if the situation does arise, the additional 
spaces will help us keep them and our other vulnerable 
patients safe.

“We will review other potential uses for the units beyond 
the COVID-19 pandemic to ensure they can continue to be 
utilised where they are most needed.”

As the impact of COVID-19 continues to evolve, there’s 
one thing for certain – our ‘new normal’ will keep changing, 
and just like the WCHN, we all need to embrace change and 
continue to think outside the square until a vaccine against 
COVID-19 becomes available.
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NSW/ACT BRANCH REPORT

President’s Report to National Board February 2021 
The NSW / ACT Branch of the Institute of Healthcare Engineering 
Australia (IHEA) was to hold a Professional Development 
Conference, Trades Display and Branch General Meeting at the 
C,ex Club Coffs, Coffs Harbour in April 2021. The conference 
received substantial support from sponsors and CoM was very 
excited to have its first gathering since the COVID-19 pandemic 
began. The conference theme was “Environmental Challenges 
for Healthcare Engineering”. Regrettably due to uncertainty 
created surrounding the ongoing COVID-19 restrictions and 
outbreaks, the Committee agreed to make the difficult decision 
to cancel the 2021 state conference.  We are hoping this will 
boost the number of delegates and sponsors who will be 
attending Perth Conference in September 2021. 

Currently there is a greater focus on running PD days 
virtually. The commitment to hold these events on a regular 
basis will be one of the 2021 branch strategies to reengage 
with the member’s community.

In accordance with Article 14.5 of the Institute of 
Healthcare Engineering Constitution the State Branch notified 
NSW and ACT members of the intent to hold the NSW - ACT 
Branch Special Meeting on 23/4/2021 at 12pm. Due to state 
conference cancellation this meeting was held virtually via 
Skype meeting. NSW-ACT Committee membership remained 
unchained.  There were some discussions surrounding 
representation on the IHEA national board.

AS2896 Medical Gases
IHEA NSW CoM member Mal Allen has advised the 
Committee that there is an innovative round of requests for 
comments to occur in the next 4 months.  Mal Allen joined 
several meetings with the Standards Australia working 
committee to deliberate public comments on the draft 
publication. Given the potential for a large number of replies 
the review is continuing and the revised Standard is expected 
for finalisation by end of 2021.

Membership
The Branch Committee is planning to send reminders for 
membership renewal and actively engage with the members to 
understand their expectations. Due to COVID-19 the interest 
from both industry groups and health facility management 
practitioners has been limited. The CoM is discussing a variety 
of strategies on an ongoing basis to serve our members better 
and meet their expectations. Members are being actively 
encouraged to use the IHEA LDP Application to record 
professional development that is occurring in the normal 
activities of a healthcare facilities practitioner.

Committee of Management Members

President Rob Arian

Treasurer Mal Allen

Vice President Jason Swingler

Secretary Marcus Stalker

CoM Dean Benke

CoM Darrell Milton

CoM Greg Allen

CoM Brett Petherbridge

CoM Jon Gowdy

CoM John Miles

If you have ideas or would like to communicate with the NSW-
ACT branch please email us at ihea.nswact@ihea.org.au

mailto:ihea.nswact@ihea.org.au
www.vacuumsolutions.com.au
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Abstract
Germicidal ultraviolet systems have been widely used in the healthcare industry for the disinfection of equipment,  

surfaces, and air supply systems. Applications include medical equipment disinfection, whole room decontamination,  
walls and floors disinfection, HVAC cooling coils disinfection, and operating room disinfection.  

UV is a highly effective and predictable disinfection technology. Public health agencies such as the CDC  
(Center for Disease Control) recommend the use of UV as an effective technology to disrupt the transmission  

of pathogens in building ventilation systems.  

 The relative scarcity of UV disinfection systems stems from erroneously assuming that air filtration is sufficient to provide 
sterilized air. The last thirty years of field data has clearly shown that this is far from reality.  When dealing with sub-micron  
bio-contaminants in the size range of 0.1 to 0.4 micron, even the best filtration technologies like the well-known HEPA fails  
to catch them all. HEPA filter challenged with a concentration of 1 million viable particles between 0.1 and 0.4 microns per  

cubic meter at a flow rate of 1,000 m3/hr, will let through as much as 500,000 particles every hour. During a single day,  
a total of 12 million viable microorganisms can penetrate the filters and contaminate the aseptic zone. The microorganisms  
that go through the filters can be rendered innocuous by adding a properly sized Ultraviolet Germicidal Irradiation (UVGI)  

system with a sufficient dosage. 

In laboratory studies, UV-C has been effective in removing bacterial aerosols and viral aerosols. Transmission of SARS-CoV-2 
through the air is sufficiently likely that airborne exposure to the virus should be controlled.

This paper presents an overview of how germicidal ultraviolet light can be engineered to deliver a sufficient dose to enable the 
sterilization of a wide spectrum of airborne microorganisms.

AIR FILTRATION AND UV 
DISINFECTION FOR MEDICAL 

ENVIRONMENT
Normand Brais P.Eng., M.A.Sc., Ph.D.

Introduction
Evidences have accumulated over the years that following 
the standard guidelines and codes for designing health-
care facility ventilation systems is far from being sufficient 
to ensure a sterile environment (1) (2) (3) (4). Sterility is generally 
defined as 6 Log i.e. 99.9999% reduction of a population 
of microorganisms. This means that as little as one 
microorganism in a million is expected to survive after 
disinfection. 

Traditional air filtration with HEPA (High Efficiency 
Particulate Air) filters or ULPA (Ultra Low Penetration Air) 
filters in hospital, labs, and clinics ventilation systems to 
control airborne pathogens have been widely adopted. 
However, multiple studies have demonstrated that despite 
the use of such high end filters, viral and bacterial airborne 
contamination are still ubiquitous in these ventilation 
systems(5) (6) (7). 

The most common explanation for filter underperformance 
is often pointing at the filter rack seal joints bypass, 
filter puncture leakage, and poor general installation or 
maintenance. Although all these points remain valid and 
can always be improved, the physical cause is rooted in 
the fundamental fact that all filters show a significant drop 
in their capture efficiency for a certain range of particulates 
sizes. In this critical size range, the particles are either too 
small to be captured by interception+impaction or too large 
or to be removed by electrostatic+diffusion. This is simply a 
straightforward consequence of the fundamental principles of 
filtration physics (8). 

HEPA filters are no different and display a weakness at a 
critical particle size between 0.1 and 0.4 microns as shown 
in fig.1 and Fig.2.  The HEPA filter efficiency drops to a value 
of a bit less than 99.95% at a critical point called MPP (Most 
Penetrating Particle) which is around 0.2 microns. 
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When a HEPA filter is challenged with a concentration 
of one million particles per cubic meter falling within its 
vulnerable size range, as much as 500 particles every hour 
per cubic meter of air will go through the filter. During the 
course of a single day, a flow of 1,000 m3/hr  of “fresh 
outside air” from the ventilation system could allow12 million 
microorganisms to contaminate the aseptic zone. 

Table 1 below shows in red a list of microorganisms of 
concern that are difficult to capture by HEPA filters. Medical 
specialists and microbiologists will easily recognize that many 
of the listed bio-contaminants are quite undesirable in a 
medical environment.

Table 1 shows that when challenged by one million 
particles, some viable microorganisms can penetrate through 
the filter. Considering that sterility is defined as less than one 
survivor on a million microorganism population, it is quite 
clear that the air disinfection process by filtration alone is not 
complete and as such requires a finishing step. 

Unlike filtration, ultraviolet germicidal irradiation (UVGI) 
does not capture or retain microorganisms, it sterilizes 
them by damaging their DNA/RNA strands as they pass-
by an intense germicidal UV light zone. Unlike filters that 
accumulates dust until the pressure drop increases to a 
point where it needs replacement, UV disinfection systems 
causes no pressure drop and require comparatively very low 
maintenance. 

How does UV disinfection work ?
2.1 UV light spectrum
Being outside our visible wavelength range, the UV light 
spectrum that extends from 100 to 400 nm is not visible to the 
human eye. The UV spectrum has been arbitrarily subdivided 
into four bands: 
• UV-A band (400–315 nm) — the most abundant in sunlight 

reaching the Earth’s surface
• UV-B band (315–280 nm) — primarily responsible for skin 

reddening 
• UV-C band (280-200 nm) — the most effective for 

germicidal effect
• Far or Vacuum UV (200 – 100 nm) - Ozone generation

2.2 UV disruption of DNA and RNA
The discovery of microbial disinfection by UV light dates to 
1877 (9) . Then later, in 1928 F.L. Gates (10) identified the specific 
wavelength of UV light that was responsible for the observed 
germicidal effect. Recent biochemical research has shown 
that the most effective germicidal wavelength of 265 nm 
coincides with the peak absorption spectra of nucleic acids 
(11) as shown in fig.4. Based on this correlation, most of the 
damages inflicted to sterilized microbes were found in their 
genetic material. 

The primary recognized mechanism in UV disinfection is 
now confirmed to be cumulative molecular damages to DNA 
and RNA strands. The disruption of nucleic acids by UV light 
can affect the complete spectrum of microorganisms, making 
them all sterile given a sufficient dosage and consequently, 
and consequently unable to infect a host. Within the limits 
of experimental accuracy, the lethal action of germicidal UV 
appears to be independent of the nature of the organism 
and, unlike antibiotics, there has been no signs of adaptive 
resistance after more than fifty years for water disinfection.  

Most if not all commercially available germicidal light 
sources are based on fluorescent tube technology and 
emit between 30 and 35% of their input power at 253.7 
nanometers, a wavelength very close to the peak germicidal 
wavelength of 265 nm as shown in Fig.4. In comparison, 
current LED technology has only 4 to 6% efficiency when it 
comes to UVC emission.

UVGI sterilization of microorganisms is therefore achieved 
in practice with the low cost and widely available wavelength 
of 253.7 nm. The quantum energy carried by these photons 
is high enough to disrupt most single chemical bonds 
between carbon, hydrogen, oxygen, and nitrogen atoms. The 
molecular reaction caused by these energetic photons result 

Figure 2: Fundamentals of air filtration
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in irreversibly damaging the nucleic acids of a microorganism 
until it is no longer viable. 

Amongst various UV radiation damages to DNA, the 
formation of cyclobutane pyrimidine dimers (CPDs) and 

pyrimidine-pyrimidine 6-4 photoproducts (6-4 PP’s) (12), CPDs 
are caused by covalent bonding between two adjacent 
pyrimidines. However, as shown in figure 5, UV-C usually 
generates thymine dimers in the greatest quantity, cytosine 

Table 1. Microorganisms of concern penetrating through HEPA filter

Fig.3 Ultraviolet light in the electromagnetic spectrum
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Let us review the list of the microorganisms of concern 
shown in table 2 that fall within the vulnerable size range of 
HEPA filters and look at their reduction with the addition  
of a UV dose. 

The baseline UV dose for airstream disinfection in offices 
and commercial building is 2.5 mJ/cm2. It is a what we call 
a yellow belt level. As the UV dose is progressively increased 
and reaches the black belt level of 100 mJ/cm2, the air is 
deemed sterile.

This UV dosage insures an overall disinfection of at 
least 6 log i.e. 99.9999% for all of the microorganisms of 
concern, including the most filter penetrating and UV resilient 
microorganism Francisella Tularensis.

Repeating the above exercise but with a higher  
performing ULPA filter, where the efficiency is equal or  
greater than 99.99%, then the UV dose needed to complete 
the disinfection to obtain 6 Log air sterility drops to  
40 mJ/cm2.

Because it is most of the time practically impossible to 
upgrade from regular filters (MERV 8 to MERV 13) to high 
HEPA or ULPA filters due to excessive pressure drop that 
would choke the air flow, it is interesting to consider the 
optimum balance between filtration and UVGI.

It was found that the combination of MERV13 with UV 
provides the best overall air disinfection performance while 
minimizing energy operating cost.

Fig.6 shows that despite the low efficiency of MERV13 
filter for certain particulates sizes, the addition of UVGI can 
easily compensate to bring the overall efficiency at about the 
same level as a HEPA filter.

Proper calculation for predicting the applied UV dose 
must consider the relevant input parameters describing 
a rectangular UVGI system in terms of its geometry, lamp 
characteristics, lamp placement, lamp orientation, and 
surface reflectivity. The program requires the following input 
parameters for each computation:
– Airflow rate
– Height, Width, and Length of duct.
– % Reflectivity of inner surfaces
– UV lamp length, diameter, and output power
– 3-D positioning coordinates of each lamp
– Microorganism UV susceptibility constant

Figure 7 and 8 shows an example of the typical output of 
such software for a set of five lamps of 50 Watt each of net 
UV output installed at the center of a 500 mm square duct 
lined with reflective polished aluminum. The air flow is 1000 
m3/hr at a temperature of 22 C. The numbered iso-contours 
represent the cumulative UV dose distribution in mJ/cm2 
received by the air stream at the exit of the duct. The UVGI 
dose iso-contours expressed in mJ/cm2 show that even in 
the worst case where the air flow is not well mixed and totally 
stratified, the lowest irradiated zones are still subjected to a 
UVGI dose above the 50 mJ/cm2 required level. 

dimers in low quantity, and mixed dimers at an intermediate 
level. In UV irradiated RNA viruses, the nucleotide uracil 
forms pyrimidine photoproducts. At irradiation dose of 
magnitude high enough to overwhelm the nucleic acid repair 
mechanisms, damages result in irreversible alterations, 
impairment of replication and genetic transcription, and 
eventual death of the organism.

For a thorough assessment of the photochemistry 
of UV induced damages to nucleic acids, and on repair 
mechanisms, review the in-depth description by Kowalski (13).

UVGI Dosage required to complete the air 
disinfection
Given a known UVGI intensity in milliwatts per square 
centimeter and exposure time in seconds, the product of 
which is called the “UV Dose” expressed in millijoule per 
square centimeter, there is a direct mathematical relation that 
predicts the disinfection rate for each microorganism.

Fig.4 Germicidal efficiency as a function of UV wavelength

Fig.5 UVGI disinfection process: thymine dimmers DNA or RNA uracil
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Table 2. Adding UV disinfection to HEPA filtration
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Figure 6: MERV 13 filter alone and MERV13 completed with UVGI

Figure 6: MERV 13 filter 
alone and MERV13 
completed with UVGI

Fig.7 Disinfection of 
1000 m3/hr air flowing 
in a duct of 500 mm x 
500 mm 
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Steril-Aire, ISO Certified in both 
9001:2015 and 14001:2015, 
launched UVC for HVAC industry 
in 1994 and remains the leader 
today. Steril-Aire is the unrivaled 
leader in the development of high 
performance UVC solutions for air 
and surface decontamination.
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Steril-Aire’s systems 
engineered UVC Emitters are 
the perfect solution for retrofit 
or new HVAC systems. They 
produce no ozone or secondary 
contaminants. In addition to 
being environmentally friendly, 
they offer an average payback 
within 24 months (or less) of 
installation.

In hospitals. In laboratories. In 
schools and government facilities 
and offices and homes. Steril-Aire 
devices are also used to enhance 
food safety through mold and 
bacteria control, extending product 
shelf life and production yields.

From reducing energy consumption and controlling costs, to 
optimizing human and mechanical productivity, UVC solutions 
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customer’s image � save money � and create a better 
environment to live, work and breathe �.

UVC has been independently tested against innumerable pathogens including SARS-like 
Coronaviruses. There are understood dosages that can be applied for disinfection. 
Steril-Aire’s unmatched very high output UVC works by destroying RNA and DNA of 
microorganisms with specific energy fields. This allows Steril-Aire to be effective against many 
types of viruses including: Flus, Coronaviruses, SARS, MERS, and Measles to name a few.

Contact us for your local Representative or to review our White Papers & Australian Case Studies
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Normand Brais holds a mechanical engineering degree, a 
master’s in applied sciences, and a doctorate in nuclear 
engineering from Polytechnique University of Montreal. He 
was appointed Professor at the Energy Engineering Institute 
after he graduated. 
He has founded several 
technological companies 
in various fields such as air 
pollutants from combustion 
equipment, biomass combustion, 
photonics, and ultraviolet 
disinfection. In 1995 he founded 
Sanuvox Technologies, which 
is now a worldwide leader in 
UV disinfection technology for 
hospitals, labs, and commercial 
buildings. 

Conclusion
When properly engineered, germicidal 
ultraviolet systems can efficiently 
complete the air disinfection initiated by 
HEPA filters. UVGI is a predictable, low 
cost, reliable, and mature technology 
to eliminate pathogens. Public health 
agencies such as the CDC (Center for 
Disease Control) recommend the use 
of UVGI to disrupt the transmission 
of pathogens in building ventilation 
systems.  

The current uncommonness of UV 
disinfection is essentially due to the 
false perception that HEPA air filters 
are sufficient to provide sterilized air. 
Years of cumulated field experiences 
have shown that filters are certainly 
necessary but not sufficient.  When dealing 
with sub-micron bio-contaminants in the 
size range of 0.1 to 0.4 micron, including the infamous SARS-
CoV2 virus, even the best filtration technologies fail. Unlike 
filters, UVGI technology does not capture microorganisms but 
it can effectively deactivate them when a proper dosage of 
ultraviolet energy is applied.
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When it comes to a healthcare facility, there are a lot of moving pieces to manage – especially 
when it comes to the physical security risks. It’s a complicated task to protect the physical well-
being of staff and patients, maintain secured wards, as well as prevent property theft or misuse. 

HOW HEALTHCARE FACILITIES CAN 
LEVERAGE INTEGRATED SECURITY 
SYSTEMS TO MANAGE RISKS AND 

CREATE A SAFER EXPERIENCE
By Sheeladitya Karmakar

Honeywell

With the recent health climate many people are more aware 
of the less visible risks that exist within healthcare facilities 
that can impact staff, visitors and patients: infectious diseases 
and viruses that spread via the air, surfaces or other exposure. 
Security system technologies can be leveraged to support a 
healthcare facility’s health and safety procedures, as well as 
help mitigate or manage potential risks.

8 Ways to Use Security Systems to Make 
Healthcare Facilities Safer
Traditional security systems typically may not be viewed as 
a go-to solution as part of a strategy to create a healthier 
building environment compared to cleaning procedures or air 
quality improvements. When using the right security systems 
and procedures, security professionals have the ability to 
support goals in achieving safer and healthier buildings:
• Prepare. Validate that the facility meets the latest industry 

standards as well as any organization- and/or region-
specific safety policies.

• Monitor. Examine occupant safety and space usage in 
real time.

• Reduce. Enforce social-distancing and mask-wearing 
measures.

• Respond. Create a way to rapidly react to alerts, changing 
conditions, and health and safety incidents.

• Reassure. Improve staff, visitor and patient confidence.
To achieve these goals, integrated security systems can be 

used to: 

1. Deploy an efficient thermal screening 
 process
Stationing staff at entrances to take temperatures with a 
handheld device is not the most efficient use of resources, 

and it places staff at a higher risk of exposure. Instead, 
thermal camera technology at entrances and key access 
points can pre-screen visitors and patients for elevated 
temperatures and identify someone who may need further 
screening. The cameras cannot diagnose or detect a viral 
infection, but they can facilitate faster assessment for triage 
use and allow results to be more quickly evaluated, as well as 
lessen potential exposure to other facility occupants.

The thermal cameras can be linked to a security system 
customized with digital standard operating procedures (SOPs) 
that trigger workflows and alert security if the camera detects 
an elevated temperature. If the system flags a patient or 
visitor, security staff or digital signage can direct the individual 
to another area of the facility for screening and evaluation 
by healthcare professionals, or to another facility entirely for 
testing. If the system flags an employee, the employee can 
likewise be screened, tested or sent home. 

2. Control access 
For a variety of reasons and especially now during the current 
health climate, healthcare facilities may want anyone with 
an elevated temperature or someone who has self-reported 
certain symptoms to only be given access to specific zones 
within the facility (or sent home). If the system flags a staff 
member, it can trigger a digitized incident workflow that 
locks their access to pre-designated areas. If staff, visitors or 
patients must be denied entry to certain zones, security staff 
can receive an alert and use video surveillance to confirm the 
individual responds as directed or take immediate action if 
they do not. 

In addition to main entrances, facilities can use security 
systems to control access to specific areas — for example, 
research and development wings, secured wards or zones 
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designated for highly infectious patients — for employees 
(based on privileges) as well as patients/visitors. This can also 
help keep healthy patients from being inadvertently exposed 
to contagions. 

3. Automate the management of people flow 
and building occupancy
Video analytics are a powerful tool. A bi-directional people-
counting feature, supported with strategically placed cameras, 
can provide a highly accurate way to calculate the number 
of people entering or exiting a space, standing in a crowd 
or lining up in a queue. With accurate real-time occupancy 
numbers, security staff can manage how many people are 
inside a facility at any given time, based on a predetermined 
threshold for building size and regulatory compliance. 

Reporting from analytics also can identify trends, track 
patterns, and show how staff, visitors and patients use and 
move about a space. And intuitive space allocation can help 
manage overcrowding in areas like lobbies or waiting rooms. 

4. Limit interactions with high-touch 
surfaces
Frictionless access — i.e., providing access without requiring 
physical touch — reduces cross-contamination and helps 
lessen potential exposure to contaminants.

Any access point can be equipped with field-connected 
readers and other intelligent controllers tied into security 
systems, so staff, visitors and patients don’t need to 
physically touch readers, doors or other surfaces. 

5. Monitor for and detect noncompliance 
with social distancing protocols
For those who are not fully vaccinated, maintaining a safe distance 
between individuals inside a building is still a recommendation 
by organizations like the U.S. Centers for Disease Control 
(CDC) to help reduce exposure to infection. Advanced video 
analytics with intelligent loitering detection allows security staff 
to monitor public spaces for social distancing adherence. The 
security system can trigger alerts if a person remains too long 
in one area, stands too close to another person, or if a large 
group gathers in an area too small to allow for proper social 
distancing, which allows staff to take appropriate action. Also, 
by using reporting capabilities of the system, you can identify 
the top hotspots or zones where violations occur which can in 
turn be used for taking appropriate action.

6. Monitor and detect mask compliance
Healthcare workers have long understood the importance 
of wearing masks while on the job. While guidelines are 
changing rapidly the CDC, the Occupational Safety and 
Health Administration (OSHA) and many organizations have 
published guidelines recommending the use of face coverings 
in public places for those who are not yet fully vaccinated. 

Security systems with advanced video analytics and deep-
learning artificial intelligence make it possible to effectively identify 
mask compliance (or lack thereof), reducing the need for manual 
efforts to enforce compliance. Security staff should also work 
with medical facility executives to design SOPs and workflows 
to handle patients or visitors who refuse to wear a mask. 

https://www.physicianspractice.com/view/prepare-for-patients-who-refuse-to-wear-a-mask-in-your-practice
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them to take immediate action in case of an incident. Digitized 
workflows within the system are automatically activated in the 
event of a security incident, helping staff understand exactly 
what their role is and what has to happen next.

This is especially useful during prolonged or ongoing 
incidents; as shifts change and new team members arrive 
on the job, digitized workflows help them quickly understand 
what’s happening and what they need to do next.

Creating a More Secure Healthcare 
 Environment
With modern, integrated security systems, security 
professionals can take proactive steps to enhance building 
safety; gain access to critical real-time data about their facility; 
improve compliance with new and changing regulations; 
manage people flow and occupancy levels; efficiently 
screen temperatures; detect proper mask usage and social 
distancing; contract trace; and improve overall situational 
awareness. 

Leveraging existing technology in different ways can help 
create a safer and healthier building environment and allow 
security professionals to better manage all types of physical 
safety risks within their healthcare facility. 

7. Assist with contact tracing
Security systems with capabilities like advanced video 
analytics, artificial intelligence and machine learning, historical 
access credential tracking, and incident management 
workflows can be used to trace contacts. 

A video analytics engine pulls camera streams and access 
control metrics and where enabled uses facial recognition 
to identify the individual who needs to be traced, and 
anyone with whom they interacted. The system then creates 
a report — a graphical tree — providing first and second 
levels of contact with the individual (that is, anyone who 
interacted directly with the individual, and the people they 
later interacted with). Security staff can provide these reports 
to medical personnel to continue the process (contacting 
each individual and asking them to self-isolate, reporting to 
authorities as required, etc.). 

8. Gain additional situational awareness
Building safety and security includes improving situational 
awareness to monitor and detect non-compliance as well as 
manage other security risks, like physical violence. 

Integrated security systems give security staff real-time 
visibility of an entire facility through a digital dashboard, allowing 

Create a safe and secure healthcare 
facility for your patients, staff, and 
visitors. Discover our fl exible solutions 
for a dynamic healthcare environment.

THE 
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OF THE 
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https://www.honeywell.com/au/en


In the previous summer 2020 edition we gave a “sneak  
peek” on the latest in central clean steam generation  
entering our shores and now the Spirax Sarco CSG-HS is 
design verified and on its way to Australia and New Zealand. 
Spirax Sarco has been supplying CSG’s (Clean Steam 
Generators) supporting the hospital sector for many years 
now so what’s changed?

Whilst the latest release from the NSQHS AS18/07 (V7) 
(1) advises the extension for addressing non-compliant AS/
NZ4187 relative equipment, the update continues to re-inforce 
the need for HSO’s to actively implement a comprehensive 
quality and compliance program able to meet (2) Action 
3.14 by Jan 23. The segregation of duties remains relevant 
be it process or physical separation with the ownership for 
ensuring risk mitigation across the whole process, continues 
to fall on the HSO. There is a lot to internally consider here 
within the structure of a CSSD however having reliable, 
repeatable and traceable results from the equipment 
helps automate the “proof of re-processing” integrating 
to the compliance process whilst allowing for less manual 
intervention to ensure traceability.  

Over Spirax Sarco’s 120 year history, an internal moto 
has always been, to “Engineer the future” and apply the best 
mechanical solution for the process. According to the NSQHS, 
(3) around 180,000 patients per year in Australia incur a HAI 
(Hospital Acquired Infection) adding approx 2M extended 

hospital bed stays per year, increased patient morbidity and 
incurs substantial associated costs to the HSO. Various 
factors, including surgical site infection and pneumonia are 
considered as associated factors and by implementing central 
clean steam plant into the hospital infrastructure, can help 
reduce such risks and provide some assurance for longevity. 

All the Spirax Sarco range of generators are designed to 
deliver consistent and reliable clean steam for sterilisation, 
surpassing the requirements of AS/NZ4187 with the ability 
to extend steam supply into critical air-streams such as 
ICU or surgical areas. However adding on to previous 
designs is an integrated PLC for batch traceability and the 
in-built deaeration system to help rid the systems on non-
condensable gasses which create a barrier to the sterilisation 
process. This means that steam is available at the right 
conditions the moment the autoclave is loaded with testing 
and validation to EN285 performed from a single source 
supply, reducing potential contamination and interruptions to 
CSSD. Get in contact with one of the Spirax Sarco process 
experts to help integrate the “future of steam” generation into 
your existing infrastructure to help meet your requirements.  
(1) NSQHS Advisory – Reprocessing of reusable medical 

devices in health service organisation AS18/07 Version 7.0
(2) Australian Commission on Safety and Quality in Healthcare 

Action 3.14 – Reprocessing of reusable devices
(3) Healthcare associated infection Action Guide NSQHS

FULL STEAM AHEAD
“The latest in clean steam generation has arrived”

https://www.spiraxsarco.com/global/en-AU/contact-us 

Figure 2.0 – The CSG-HS 
Figure 1.0 – Integration of 

Clean Steam Plant
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On 14 April IHEEM held a webinar in conjunction with the Carbon and Energy Fund (CEF) and 
HEFMA to discuss the updated version of A Healthcare Engineering Roadmap for Delivering Net 
Zero document. Authored by experts at the Carbon and Energy Fund, and with its development 

supported by both IHEEM and HEFMA, the new guide, which will evolve further over time, 
seeks to assist NHS Trusts to meet the Net Zero carbon targets set out in the NHS strategy 

Delivering a ‘Net Zero’ National Health Service, published last October. Here Stephen Lowndes, 
Technical Director at the CEF, takes a look at the context within which it has been developed 

and published, and highlights some of the key actions required. 

UPDATED ROADMAP TOWARDS 
‘NET ZERO’ – A THREE-STAGE 

APPROACH TO DECARBONISING 
NHS ESTATES

CEF Stephen Lowndes

The comprehensive new guide, A Healthcare Engineering 
Roadmap for Delivering Net Zero (accessible online at https://
www.iheem.org.uk/a-healthcare-engineering-roadmap-
for-delivering-net-zero-carbon/) is intended to build on 
previous work, and sets out a clear three-staged approach 
to decarbonising NHS estates. It has been developed and 
reviewed by experts from across industry and the NHS, draws 
on real NHS project experience, reviews emerging and future 
technologies, and explores how Trusts can develop strategies 
that decarbonise now, while simultaneously preparing for 
future innovation. In this article I will explain the extent of the 
challenges that NHS Trusts face to meet the net zero targets 
set for the service, and some of the key issues they will need 
to consider address along the journey.

Delivering Net Zero health estate 
infrastructure  requires change at pace 
Health estates managers are used to delivering the seemingly 
impossible in minimum time frames against challenging 
budgetary restraints, but we are now faced with what must 
surely be one of the biggest challenges we will all have to face 
in the coming years –  the urgent need to adopt progressive 
decarbonisation of our hospital energy infrastructure.  As 
part of establishing the extent of this challenge in the UK, 
the NHS published its Delivering a ‘Net Zero’ National Health 
Service paper in October last year. This document heralds the 
determination of delivering net zero NHS carbon emissions 

by 2040, based upon a 1990 emissions baseline. This is 10 
years ahead of the UK Government’s own 2050 net zero target 
objective, and, furthermore, the NHS paper set out that 80% of 
the net zero target would be delivered by 2028 to 2032. Again, 
this is far more ambitious than the UK Government’s target for 
at least a 68% reduction in UK total greenhouse gas emissions 
by the end of the decade. It potentially means that in order to 
meet these target objectives, very significant changes to the 
delivery of energy infrastructure and associated activities within 
the NHS are inevitable, and will have to happen at pace.  

Health service footprints
The targets in the NHS paper are based upon reducing the 
carbon emissions from activities represented within the NHS 
Carbon Footprint. This footprint can be applied to most health 
service organisations, and primarily consists of energy used 
within buildings, energy used from health service-owned and 
operated vehicles, water consumption, and refuse and waste 
treatment, as well as emissions associated with medical 
treatment procedures.

There is also an aspiration to affect the wider health 
service carbon footprint that includes upstream and 
downstream emissions, such as medical devices, business 
services, construction, food and catering, and manufacturing 
of products and services used in a hospital or the 
organisational supply chain. The NHS paper calls this the 
‘NHS Carbon Footprint Plus’. 
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What does Net Zero mean?
Net Zero means that you have dealt with reducing your carbon 
emissions as far as you are practically able to, and the only 
emissions left are those that you cannot avoid, and so have 
to be offset. Offsets are usually by way of the organisation 
responsible for the unavoidable emissions paying to implement 
the equivalent emissions reductions by other means, such as 
purchasing the equivalent carbon emission reductions from 
green energy certificates, or funding other carbon emission 
reduction projects elsewhere, that achieve the equivalent 
reductions to get the organisation down to zero.

Why worry when we can simply off-set our 
emissions?
Importantly, we cannot all rely on offsets for reducing all of 
our carbon footprint, and do nothing to make any reductions 
from each of our facilities and activities. If we all do this, we 
would make no material impact to either our total organisation 
emissions, or those of our country; as such there would have 
been no additionality taking place. Therefore, in order for 
real emission reduction beyond offsets to occur, we need to 

make material reductions at each of our sites, which calls for 
variable levels of investment in time and money to implement.

Targeting reductions
The NHS Delivering a ‘Net Zero’ National Health Service  
paper identifies that in order to meet the NHS 2040 Net  
Zero emissions target for the secondary care estate, we  
need to achieve 20% of the required reduction from new 
building upgrade construction, 24% from optimising the  
way we use existing buildings, and a further 25% needs 
to come from providing our buildings with low carbon and 
renewable energy.

This is implying that more of the built estate carbon 
emission reduction has to come from optimising the existing 
facilities, and providing them with low carbon and renewable 
heat and power (49%), compared with wholesale building 
renewal (20%). These proportions have been determined for 
the entire NHS secondary care footprint, and in practice, the 
target level of emission reductions required at organisational 
and at site level will vary, depending on the clinical delivery 
scope, and the  extent, age, and condition, of the associated 
estate portfolio.

Figure 1: NHS Carbon Footprint – taken from Delivering a ‘Net Zero’ National Health Service
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natural gas, and, to a lesser degree, fuel oil. These fuels have 
not decarbonised by any significant amount over the same 
period, nor are they likely to decarbonise to the levels needed in 
order for us to achieve the 2032 80% reduction target. 

Hydrogen fuel
The potential exists for hydrogen fuel to replace natural gas 
used in heating boilers. Appropriately specified boilers can 
be installed today that can operate on natural gas now, and 
also on hydrogen in the future. The question here is should 
we invest now in upgradable plant, and how far into the 
future will we have to wait for a hydrogen supply to reach 
our site?  Future hydrogen supplies will be either produced 
by sequestering the CO2 from natural gas (so called blue 
hydrogen), or derived from electrolysis using renewable 
electricity generation (green hydrogen). It seems likely that 
hydrogen roll-out may be geographically limited, at least 
initially, and that investment in distribution infrastructure may 
be significant – due to limitations in compatibility that some 
existing gas infrastructure may have to transport hydrogen 
as opposed to natural gas. Meanwhile, it is very unlikely that 
it will be possible to simply move all existing hospital heat 
infrastructure capacity currently on natural gas over to low 
carbon grid-supplied electricity for large acute hospital sites, 
as this may not be practical or affordable. 

‘Carrot and stick’
In the UK, the existing Climate Change Levy on natural gas 
and electricity continues to rise, with the levy on natural gas 
set to rise faster than electricity in the next few years. Even 
so, it remains the case that electricity is currently at least four 
times the cost of gas per kWh purchased. This means that 
although measures like natural gas combined heat and power 
(CHP) currently save less carbon than they did five years ago, 
they are still very significant revenue generators. The graph in 
Figure 3 shows a hospital gas CHP scheme that was installed 
in 2017, and its progressive carbon savings set against a 
rapidly decarbonising electricity supply from the National Grid.

At present around 30-40% of carbon emissions generated 
directly in the UK are taxed via by the UK’s emissions trading 
scheme (ETS). The UK ETS is tipped to expand its scope, 
which might mean that many consumers that were previously 
out of inclusion criteria will fall within its reach at some point in 

the future. 
There is currently a government review 

as part of a strategy to deliver a so called 
‘carbon price for the whole economy’, 
which may tackle wider aspects of carbon-
intensive economic activity supposedly 
in time for the COP26 UN climate change 
conference taking place in Glasgow this 
November. However, it remains to be 
seen how far governments are prepared 

How green is your energy supply?
In the UK, the impact of greening electricity supplies has been 
significant to date, with electricity carbon emissions having 
decreased by approximately 75% since 2012. This is great news 
for existing facilities and assets run from electricity, as they have 
been decarbonising by themselves! However, increasing effort 
will be needed over and above this impact if we are to achieve 
the strategic carbon reduction targets by the end of this decade. 
For one thing, most of the heat utilised by a typical hospital 
estate is delivered through burning fossil fuels, specifically 

Figure 2: Emission intensity of heat (Source: https://ukerc.ac.uk/).

Figure 3: Pathway to Net Zero for NHS Carbon Footprint. Scope (energy only).

Figure 4: Three stages to ‘Net Zero’ carbon.

https://ukerc.ac.uk/
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the long grass. It needs to be a strategy that 
we can build upon.

Savings ‘fast disappearing’
The graph in Figure 5 builds upon the 
previous graph in Figure 3 that showed a 
site with a gas CHP installed in 2017. It 
shows how the energy scheme provided 
significant carbon savings initially, but now, 
with an increasing decarbonised electricity 
supply grid, those carbon savings are 
fast disappearing. Remembering that grid 
electricity will largely decarbonise outside 
our immediate sphere of influence, we 
need to prioritise decarbonising heat. 
The graph shows how prioritising heat 
decarbonisation will get this energy scheme 

example back on track by introducing a low temperature 
heat network (de-steaming), and installing some heat pump 
technology to deliver a carbon savings legacy that takes the 
organisation beyond ‘do nothing’, and closer to the 2032 80% 
target. It is also clear from this graph that stage 2 is not the 
end-point, and that further investment will be needed to hit 
the 2032 80% reduction target. 

If the investments made at each stage are strategically 
planned and delivered in a way that delivers a guarantee of 
continued performance and affordability, then getting close to 
2030 targets and 2040 Net Zero become more realistic, and a 
way forward more believable. From this standpoint can be seen 
the benefit of strategic investment in the fundamentals of a future-
proofed energy infrastructure that can be started now (Stages 1 
and 2), and that if carefully performance managed, will maintain 
savings throughout its life, and can ultimately be adaptable 
and capable of taking advantage of future technologies as they 
come on stream during Stage 3 and beyond.

References
1 Delivering a ‘Net Zero’ National Health Service. NHSE 
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greenernhs/publication/delivering-a-net-zero-national-
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to unilaterally tax their economies on the basis of carbon 
emissions without stifling competitiveness.

A roadmap to Net Zero
All health service organisations need to understand the risk 
in terms of where they sit now, and where they are likely 
to sit in the near future. In the UK, the 2028 horizon is only 
a matter of a few years away, being the earliest point that 
80% of the 2040 net zero target needs to be hit. This means 
that if they have not already done so, organisations should 
now be identifying their carbon footprint in terms of current 
emissions and how these will sit with target reductions within 
the timescales needed. The position adopted should also take 
into account any planned expansion, contraction, or renewal 
of particular site facilities and assets. These estimates can 
then feed into a carbon roadmap for each site. 

This roadmap will have an energy infrastructure plan that 
will consist of initial technology savings measures that are 
readily available, and which can be invested in and delivered 
today, followed by further future measures, that might depend 
on additional investment, or perhaps government funding 
delivered in a second or third stage. In the UK this has recently 
been facilitated by the Public Sector Decarbonisation Scheme 
(PSDS), that provides grant funding for compliant technology 
applications, focusing on decarbonising heat as a priority. 

The ‘third phase’ of the roadmap should point towards an 
end game, that positions an organisation close to the chosen 
target that the roadmap is pointing to, for example the 80% 
reduction by 2032, or Net Zero by 2040 (UK NHS targets). It 
could be that the end game position is going to be ultimately 
reliant upon technology not yet affordable, such as workable 
scale heat pumps, or currently unavailable infrastructure, such 
as hydrogen. 

The roadmap should therefore show how we get there 
progressively in stages. Careful planning now should indicate 
that measures we adopt today do not annex us from taking 
further steps in the future, or push solutions needed now into 

Figure 5: Pathway to Net Zero for NHS Carbon Footprint Scope (energy only)
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Australians are concerned about the ability of public and private institutions to adequately 
protect their data, particularly after the high-profile NT Health data breach in 20211 and the 

devastation brought by a ransomware attack on regional hospitals in Victoria in 2019.2 In the 
hospitality industry, a breach of data at Marriott exposed the privacy of nearly half a billion 

guests who stayed at the hotel chain between 2014 and 2018.3 It is crucial for organizations to 
be proactive when it comes to cybersecurity. 

SMART BUILDINGS: A 
CYBERSECURITY LIABILITY

Faisal Hamood, P.Eng. M.Eng. & Michael Osborne, P.Eng.

Security breaches are often the result of blind spots 
for IT and security teams. This is especially the case when 
organizations don’t manage their own assets or are not aware 
of their existence. Internet of Things (IoT) devices are a prime 
example of such assets. Building owners and operators rely 
on many types of IoT devices, such as refrigeration, HVAC, 
and lighting systems, to diagnose faults, collect data, and 
remotely operate and service equipment. Each of these 
systems offers a tempting open pathway for an attacker. In 
2017 a casino’s high-roller database was exposed to hackers 
who infiltrated the network through a smart thermostat and 
pulled data through the network up to the cloud.4 It is more 
important than ever for building owners and designers to map 
their smart buildings’ attack surface, expose that shadow risk, 
and eliminate all attack vectors. 

Smart buildings collect 
data from equipment and 
sensors and analyze them 
to improve operational 
efficiency, reduce waste, 
and ensure occupant 
comfort—all worthy efforts. 
An example of the many 
government and non-profit 
efforts to improve building 
energy efficiency and 
environmental impact is the 
National Australian Built 
Environment Rating System 
(NABERS), part of a broader 
goal to make commercial 
buildings energy efficient 
and reduce greenhouse gas 
emissions.5 But as smart 
buildings and IoT devices 

gain momentum in the market, unless we carefully consider 
their security, we risk exposing our data and privacy to 
malicious actors. 

BACnet protocol 
Smart buildings need smart devices to deliver the information 
needed for energy analytics, fault detection, and remote 
operations management. These devices communicate over 
Wi-Fi, Ethernet, Bluetooth, EIA-485, and a variety of other 
networks. Smart devices also provide information to direct 
digital control (DDC) controllers for status, temperature, CO2 
levels, and various other parameters. DDC controllers operate 
everything from large air handlers to small light sensors using 
a centralized, network-oriented approach and open protocol 
languages such as BACnet, Modbus, and KNX. 
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Open protocol languages are the cornerstone of  
easy integration and plug-and-play installation. BACnet 
protocol, developed and maintained by ASHRAE, has  
become an industry standard for smart buildings and  
was ISO certified in 2003.6 BACnet is used to control  
lighting, access control, elevators, HVAC, and life-safety 
devices. However, as with devices that use Modbus and 
other open protocols, BACnet-controlled devices offer little 
to no security in the way they integrate and communicate. 
This makes smart buildings vulnerable to attacks and system 
breaches. 

Secure communications 
Some organizations have been improving the way encrypted 
BACnet networks are managed. For example, encrypted 
BACnet networks are interoperable with any standard BACnet 
device, and many of the IP challenges of BACnet/IP, such 
as static IP addresses and broadcast management, are 
eliminated. This not only secures a smart building’s network 
but also simplifies its architecture. 

As smart-building technology advances, we can expect 
cybersecurity challenges to increase. Think of encryption as 
a lock on your door. It can only delay a determined malicious 
actor. The bigger and stronger the lock, the more specialized 
tools and knowledge the malicious actor needs to break it. It 
is not enough to rely on encryption. Smart-building designers 
need to supplement encryption with network segmentation, 
social engineering training for staff and operators, and a 
strong IT policy with contingencies and alarms. Segmentation 
limits the damage of a break-in, and alarms alert you of 
suspicious activity on the network, but cybersecurity is not 
just a technological challenge; it also has a social, human 
element. The best lock can’t protect you if the robber has  
the key. 

Smart cities
Today, cities are beginning to use digital technologies to  
make better decisions and improve quality of life. Smart  
cities collect data from citizens, buildings, and assets and  
use it to monitor, track, and optimize energy, water and  
waste, traffic, comfort, safety, and a variety of other aspects  
of our daily lives. The more interoperability that occurs 
between devices, buildings, and infrastructure, the more 
opportunity for our data and information to be vulnerable; 
the challenge of cybersecurity is ever present. Future 
cybersecurity systems will likely be based in artificial 
intelligence, but they will always rely on fundamental 
safeguards like encryption and alarming—and on our ability  
to adapt our human defenses. 
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 Today digital planning tools are a competitive advantage.  
Tomorrow they will be seen as basic necessities.

THE FUTURE OF SMART 
BUILDINGS: DIGITAL PLANNING 

TOOLS HOLD THE KEY
Ian Richardson

Market Development Manager – Energy Distribution, ABB

Not long ago, electrical installation planning tools were a piece 
of paper, a pencil, some catalogs and a calculator. However, 
these days we have seen a rise in digital planning tools that 
have made the entire process more effective, more productive 
and ultimately more rewarding for both the installer and the  
stakeholders of the installation. 

The practical benefits of digital planning for smart buildings
To demonstrate how, it helps to look at an example. 

Imagine a hospital project where the stakeholders are looking 
for a consultation to learn more about what products are on 
the market to provide a cutting edge design. Digital planning 
tools can help bring the project to life on-screen while 
achieving the following benefits:
• Insight: You can easily capture important project scope 

details such as size, purpose, and required functionalities, 

helping you focus recommendations to only the systems 
and hardware that make the cut. For the stakeholders, 
you would be able to learn about their priorities, such as 
aesthetics and functionalities, and only show the options 
that meet their requirements.

• Cost-effectiveness: Many solutions come with a wide range 
of options. A digital planning tool can help you determine 
in minutes if the project budget will cover the functionality 
and design desired and, if not, where you might be able to 
effectively cut costs. 

• Innovation: At the speed that technology changes, you 
can’t be expected to know about every single new thing 
every system can do. A digital planning tool incorporates 
the latest functionality of whatever system or products 
you’re looking at so that you can take its latest features 
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into account. In this hospital example, you could discover 
that the latest version of a system has received a significant 
upgrade since you last installed it on a different project, 
impacting your recommendations.

• Flexibility: Few buildings are ever built as first conceived. 
As scope and budgets change throughout the life of the 
project, a digital planning tool can easily help you pivot and 
adapt your solution as needed. It can also warn you of any 
issues that may arise due to proposed changes, so you 
aren’t caught unaware later on. For this hospital, you would 
be able to update the project as they make changes to the 
hospital layout with just a few clicks of a button.

• Confidence: A digital planning tool gives you a single source 
of truth for the project. For these stakeholders, you would 
use it to ensure everything was installed in exactly the right 
spot as planned.

The future of digital planning technology
Some installers are still using versions of the paper and pencil 
method today. This is because there have been relatively few 
digital planning tools available that provide the ease of use  
and functionality necessary to plan effectively. However, as 
more and more digital planning tools are released on the 
market by various manufacturers, installers will soon not  
just expect the option to use digital planning tools, but will  
demand it.

As a result, digital planning tools are poised to become 
a business enabler of the future. Very soon, no customer or 
installer will be willing to work with a manufacturer who cannot 
offer the insight, cost-effectiveness, innovation, flexibility and 
confidence a digital planning tool can provide. While these 
tools are a competitive advantage today, tomorrow they will 
be seen as basic necessities.

In addition, these planning tools tie directly into one of  
the mega-trends impacting the world today: the need for  
data. These tools are able to use data in sophisticated  
ways to help installers scale and grow their knowledge  
and capabilities. In turn, manufacturers will use the data  
produced by these planning tools to gain new insights into 
their customers and how their products are used, helping  
to inform everything from their sales and marketing approach 
to how they design new products. A digital planning tool  
is not only a win for the installer and their customer, but also 
for the manufacturer.

At ABB, we consider these to be very exciting times.  
As a frontrunner in the development of digital planning tools, 
we’ve seen firsthand what these tools have been able to do 
for the business of our partners and installers. In just the 
past few years we’ve been busy rolling out planning tools for 
systems ranging from door communication to fire alarms to 
smart homes and buildings. The world is about to enter the 
golden age of digital planning, and we’re excited to be part  
of it.

https://www.gentecaustralia.com.au
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Nosocomial infections are a serious risk to patients, especially those with haematological 
malignancies and who are immunosuppressed, which includes the elderly and the very young, 
patients receiving dialysis, patients taking immunosuppressive medications (including steroids) 

and oncology patients receiving chemotherapy. 

MANAGING INFECTION RISKS 
DURING CONSTRUCTION, 

RENOVATION AND MAINTENANCE 
ACTIVITIES IN HEALTHCARE 

FACILITIES
Phoebe Gane

National Practice Lead, Health and Safety, Greencap

Construction, renovation and maintenance activities are an 
ever-present reality of healthcare facilities and, without correct 
management, can disperse dust particles contaminated 
with bacteria and fungi. The connection between hospital 
construction works and healthcare-associated invasive 
aspergillosis is well recognised, with a significant body of 
evidence estimating that hospital construction or renovation 
activities account for approximately 50% of the sources of 
healthcare-associated aspergillosis outbreaks. 

Aspergillosis is acquired primarily by inhalation of fungal 
spores and can lead to pneumonia. The fungus can also 
disseminate through the bloodstream to impact deep organs. 
Legionnaire’s disease is acquired through potable water 
contamination, which can occur when construction activities 
shut down or depressurise water supplies, allowing bacterial 
growth in the system. Multiple studies place mortality rates for 
healthcare-associated aspergillosis at between 65–100%, and 
24–80% for Legionnaires’ disease, even after diagnosis and 
treatment of these infections. 

In addition to the risks of infection, other common 
construction hazards, such as exposure to inhalable/
respirable dust and asbestos fibres, can also pose an elevated 
risk within healthcare settings given the increased vulnerability 
of many of the occupants of these facilities. 

Integrating infection control into design and 
construction 
Early planning and integration of infection prevention and 
control strategies is critical in facility design, construction, 

renovation and maintenance projects to prevent infections, 
minimise allergen loading and effectively control other 
workplace hazards related to hazardous materials. 

The management and control of hazardous materials 
during construction-related activities is well defined within 
Australian model WHS legislation and is an established 
consideration for any appropriately managed construction 
or maintenance project. However, follow-on infection risks 
remain for patients, visitors and staff, primarily associated with 
dispersion of dust potentially contaminated with bacteria and 
fungi. Multiple international standards and procedures provide 
guidance and processes to address these serious infection 
and health risks. Within the Australian legislative framework, 
there exists state-specific mandatory infection prevention and 
control procedures to inform the undertaking of healthcare-
related construction, renovation and maintenance activities.

Assessing infection control and hazardous materials 
risks to healthcare facility occupants, and preventing 
and detecting fungal and bacterial infections, requires a 
multidisciplinary team (MDT) approach. The MDT should 
leverage the knowledge and skill sets of hospital staff, 
architects, engineers, infection control staff (doctors and 
nurses), contractors, facilities managers, infection control 
professionals and occupational hygienists to:
• improve understanding of the issues and identify 

responsibilities;
• implement suitable avenues of communication between 

responsible parties;
• plan and implement measures to mitigate risks;
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• follow precautionary measures during construction-related 
activities to reduce infection risks. Precautionary measures 
should consider the type of construction, renovation 
or maintenance work, and proximity of such work to 
occupants.
Achieving effective infection control begins at the outset 

of a building’s design, via consideration of principals such as 
promotion of physical distancing, elimination of high 
touch points and creation of a hygienically controlled 
indoor environment. 

The role of occupational hygienists and infection 
control professionals during planning, procurement 
and completion of healthcare-related construction 
is critical to identify and assess infection risks. 
This enables the design and construction process 
to be enhanced by developing, implementing and 
monitoring appropriate control measures. Figure 1 
outlines the infection control considerations that an 
MDT should embed at relevant stages of a healthcare 
facility’s lifecycle.

While the association between construction 
activities and nosocomial infection is now well 
recognised and understood, there are significant 

opportunities to further embed holistic infection control into the 
design, construction and maintenance of Australian healthcare 
facilities. By embedding the knowledge and expertise of 
occupational hygienists and infection control professionals into 
collaborative MDTs for any healthcare-related construction or 
maintenance work, infection control risks can be proactively 
addressed and mitigated.

www.greencap.com.au/infection-control


50

Elective surgery waiting lists remain 
high in some areas, despite official 
figures indicating that activity in 
theatres has been at an all-time high. 
Flexible healthcare infrastructure, such 
as mobile and modular operating 
theatres, can play an important role in 
cutting waiting times.

Demand is changing
There is currently significant pressure on 
physical capacity, with demand still high 
as hospitals catch up with backlogs, 
and throughput often lower due to staff 
shortages, social distancing requirements and additional infection 
control measures. While outsourcing to the private sector is an option, 
using flexible healthcare infrastructure offers an attractive alternative.

A resilient healthcare system has to have the flexibility to cope 
with temporary demand spikes and unforeseen emergency situations, 
so that cancelling or postponing elective surgery becomes a last 
resort when dealing with a capacity issue. Achieving such flexibility is 
not always easy; with limited capital budgets, space limitations within 
existing hospital buildings, and planning processes taking many years, 
it can take time to build resilience.

A mobile or modular operating theatre can be deployed within a 
relatively short timeframe to extend a hospital’s physical capacity and 
ability to deal with spikes in demand, either on a temporary basis or 
in the longer term. With flexible healthcare there is no need to wait 
for years for a new facility, or to postpone elective surgery to free up 
capacity on a temporary basis.

How it works
Mobile or modular operating room facilities can bring a significant 
increase in capacity during periods of high patient demand – or 
during a refurbishment -  across a range of specialities and procedure 
types. Q-bital can offer standard operating theatres, which can be 
used for specialities including ophthalmology, ENT, dental and 
general surgery, as well as laminar flow theatres, endoscopy suites and 
central sterilisation departments.

Mobile theatres are designed with efficiency and patient flow in 
mind, and typically contain an anaesthetic room, an operating room, 
a scrub area, changing room, a utility area and a two bed first-stage 
recovery area. It also comes with HEPA-filtered environmental air, 
integrated medical gas banks, and connections for electrical, water, 
drainage and IT. 

A mobile unit can be combined with one or more portable 
buildings to house staff facilities, such as rest areas and showers, 

or a patient reception and waiting 
room if required. A fully modular 
solution is bespoke to the customers’ 
requirements. While this type of 
solution takes longer to design and 
build, it can still be deployed far 
quicker than a traditionally built facility. 

A flexible solution
At Q-bital, we work closely with the 
client’s facilities teams to assess the 
site and can advise on the most 
appropriate solution for their specific 
needs - whether a mobile theatre, a 

modular solution or a combination of both – and the optimal location 
of the facility. 

The temporary unit can either be connected to an existing 
department within the main hospital building, or completely stand-
alone. Flexible facilities can be in place for as long, or as short, a 
period as is required and once no longer required, will be taken away 
to be used at another hospital site. 

As well as an underlying need for more capacity in the longer 
term, there is a general need to increase resilience and the ability 
to adapt to changing patient flows and levels of demand, as well as 
maintaining preparedness for the next outbreak of Covid-19 – or a 
new pandemic. Including flexible healthcare solutions in contingency 
planning is one way to achieve this. 

Are you prepared?
It is unlikely that the demand for elective surgery and the capacity 
pressures that we are seeing now will go away any time soon. 

Waiting lists were already high before the arrival of Covid-19, 
and during the pandemic, far fewer people than before have been 
presenting with symptoms or seeking primary and emergency care. 
These deferred referrals may mask a substantial ‘hidden’ backlog. As 
people begin to attend health settings again, demand for elective 
surgery could increase dramatically, and hospitals need to have the 
capacity to deal with that extra pressure. 

It makes sense that any additional capacity is as flexible as 
possible. Several Australian hospitals are already using flexible 
solutions to boost surgical or diagnostic capacity in order to work 
through waiting lists more quickly, or to ensure continuity of service 
while existing theatres are being refurbished. 

Get in touch on info@q-bital.com to find out about 
Q-bital’s flexible healthcare solutions.

ADVERTORIAL

ADDING CAPACITY WITH FLEXIBLE 
OPERATING THEATRES

https://www.q-bital.com/
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As Aussies, we see ourselves as outdoor people, but the truth is, we spend 90% of our time 
indoors. Given the vast proportion of time we spend inside, indoor air pollution is a serious 

health concern.

BREATHE EASY INSIDE: ADIOS 
INDOOR AIR POLLUTION

Rod Kington 
National Sustainability Engineer

According to WHO – a shocking 4.3 million people die every 
year due to indoor air pollution. In many cases – this is 
avoidable. 

When indoor air quality is substandard, an array of acute 
and chronic symptoms can arise. Many buildings can be 
harmful to your health without you ever knowing – here are 
some ways to get fresh air at your healthcare facility.

No-Risk Rule
For healthcare professionals, you want to know the air you 
and your patients breathe is contaminant-free. Clean air 
should be a given, so you can get on with your job. 

Managing air pollution and the resulting WHS risks 
in commercial buildings is required under WHS laws. By 
knowing where pollution hazards originate, you can better 
identify the level of risk. Test air quality frequently and monitor 
the air quality index as a starting point. 

Aim to eliminate risk. If this is unachievable, minimise it as 
much as possible. The hierarchy of control measures ranks 
risk control methods, but people’s pre-existing conditions also 
play a part. Asthma and other respiratory diseases may make 
some more susceptible to air pollutants – as does being older 
or pregnant.

Air Pollution Types
There are two types of sources that degrade indoor air quality: 
natural contaminants and those caused by human activity. 

Natural Pollutants
These are always around: dust particles, seasonal pollens, 
mould, pet dander, cockroaches and rodents. And we all 
remember the bushfire smoke and ash of 2019. Add to these 
natural combustion products like bacteria, viruses, excess 
moisture, pesticides, and volatile organic compounds (VOCs). 

Human Activity
Humans cause air pollutants by using wood-fueled fireplaces, 
gas-fired pilot lights and cars, to name a few. These, along 

with countless other activities, produce carbon monoxide, 
nitrogen dioxide, ozone, sulphur dioxide and lead.

Building Material
Structural materials like particleboard, adhesives, insulation, 
carpets, paints, furniture and equipment such as copiers and 
printers are also indoor air pollutants. Cleaning materials, 
pesticides, markers and art supplies can taint the air too.

Reactive Pollutants 
Sometimes, outdoor pollutants like traffic and ozone react 
with indoor chemicals and generate new irritants. These 
reactions may occur depending on your building’s air intakes 
and the efficiency and maintenance of heating, ventilation, 
and HVAC systems.  

Air Pollution Causes
In Commercial buildings, indoor environments can be affected 
by numerous sources. 

HVAC Gone Bad
Firstly – poorly designed, operated and maintained HVAC 
systems can cause health problems by generating pollutants 
and moisture, leading to mould growth. Inadequate materials 
control, dirty filters, and sporadic operation all lead to the 
buildup of contaminants.

Indoor Air Chemistry
Ozone concentrations are bigger than you think. They get 
into your building through windows, doors and other intakes 
and exist in indoor sources like printers, copiers, and badly 
maintained and exhausted electrostatic air cleaners. Cleaning 
products and air fresheners contain unsaturated hydrocarbons.

Ventilation
Fine particulates get drawn indoors through the building’s 
HVAC system. Your system needs to distribute conditioned 
air within your building to dilute and remove contaminants. 

Elective surgery waiting lists remain 
high in some areas, despite official 
figures indicating that activity in 
theatres has been at an all-time high. 
Flexible healthcare infrastructure, such 
as mobile and modular operating 
theatres, can play an important role in 
cutting waiting times.

Demand is changing
There is currently significant pressure on 
physical capacity, with demand still high 
as hospitals catch up with backlogs, 
and throughput often lower due to staff 
shortages, social distancing requirements and additional infection 
control measures. While outsourcing to the private sector is an option, 
using flexible healthcare infrastructure offers an attractive alternative.

A resilient healthcare system has to have the flexibility to cope 
with temporary demand spikes and unforeseen emergency situations, 
so that cancelling or postponing elective surgery becomes a last 
resort when dealing with a capacity issue. Achieving such flexibility is 
not always easy; with limited capital budgets, space limitations within 
existing hospital buildings, and planning processes taking many years, 
it can take time to build resilience.

A mobile or modular operating theatre can be deployed within a 
relatively short timeframe to extend a hospital’s physical capacity and 
ability to deal with spikes in demand, either on a temporary basis or 
in the longer term. With flexible healthcare there is no need to wait 
for years for a new facility, or to postpone elective surgery to free up 
capacity on a temporary basis.

How it works
Mobile or modular operating room facilities can bring a significant 
increase in capacity during periods of high patient demand – or 
during a refurbishment -  across a range of specialities and procedure 
types. Q-bital can offer standard operating theatres, which can be 
used for specialities including ophthalmology, ENT, dental and 
general surgery, as well as laminar flow theatres, endoscopy suites and 
central sterilisation departments.

Mobile theatres are designed with efficiency and patient flow in 
mind, and typically contain an anaesthetic room, an operating room, 
a scrub area, changing room, a utility area and a two bed first-stage 
recovery area. It also comes with HEPA-filtered environmental air, 
integrated medical gas banks, and connections for electrical, water, 
drainage and IT. 

A mobile unit can be combined with one or more portable 
buildings to house staff facilities, such as rest areas and showers, 

or a patient reception and waiting 
room if required. A fully modular 
solution is bespoke to the customers’ 
requirements. While this type of 
solution takes longer to design and 
build, it can still be deployed far 
quicker than a traditionally built facility. 

A flexible solution
At Q-bital, we work closely with the 
client’s facilities teams to assess the 
site and can advise on the most 
appropriate solution for their specific 
needs - whether a mobile theatre, a 

modular solution or a combination of both – and the optimal location 
of the facility. 

The temporary unit can either be connected to an existing 
department within the main hospital building, or completely stand-
alone. Flexible facilities can be in place for as long, or as short, a 
period as is required and once no longer required, will be taken away 
to be used at another hospital site. 

As well as an underlying need for more capacity in the longer 
term, there is a general need to increase resilience and the ability 
to adapt to changing patient flows and levels of demand, as well as 
maintaining preparedness for the next outbreak of Covid-19 – or a 
new pandemic. Including flexible healthcare solutions in contingency 
planning is one way to achieve this. 

Are you prepared?
It is unlikely that the demand for elective surgery and the capacity 
pressures that we are seeing now will go away any time soon. 

Waiting lists were already high before the arrival of Covid-19, 
and during the pandemic, far fewer people than before have been 
presenting with symptoms or seeking primary and emergency care. 
These deferred referrals may mask a substantial ‘hidden’ backlog. As 
people begin to attend health settings again, demand for elective 
surgery could increase dramatically, and hospitals need to have the 
capacity to deal with that extra pressure. 

It makes sense that any additional capacity is as flexible as 
possible. Several Australian hospitals are already using flexible 
solutions to boost surgical or diagnostic capacity in order to work 
through waiting lists more quickly, or to ensure continuity of service 
while existing theatres are being refurbished. 

Get in touch on info@q-bital.com to find out about 
Q-bital’s flexible healthcare solutions.

ADVERTORIAL

ADDING CAPACITY WITH FLEXIBLE 
OPERATING THEATRES

https://www.safeworkaustralia.gov.au/node/451
https://www.q-bital.com/
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HVAC systems can supply all-outdoor recirculated air or a mix 
of outdoor/indoor return air, making scheduled maintenance 
paramount. 

Filtration
Filtration removes most particulates and certain VOCs, but 
generally, air filters don’t collect submicron-sized particles. 
The location of your filters is significant to ensure air is filtered 
before reaching occupants. Make sure your filters can be 
accessed and maintained in their current position. 

Air Pollution Effects 
You know when you’re not breathing clean air. It can leave you 
with mild, nonspecific reactions like irritated eyes, nose and 
throat and can even lead to fatigue, headaches and dizziness. 
There are also more severe symptoms, including asthma and 
other respiratory symptoms, allergic responses, difficulty 
breathing, itching, and dry, irritated skin.

Exposure to contaminants for long periods, with low levels 
of outdoor air supply, can increase sick leave and decrease 
productivity.

Building Better Air
These four factors will lessen the air pollution in your building 
and pull your indoor air quality into line. 

Cooling Coil Disinfecting 
Installing UVC coil-irradiation and airstream disinfection systems 
in your HVAC to keep the evaporator coil, drain pan, and surfaces 
spick n’ span. These simple actions prevent mould and other 
contaminants from circulating through your HVAC.

Upper-air Systems 
Positioning systems in the upper part of rooms to help keep 
already-circulating air clean. These systems move UVC energy 
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platform, actively track conditions to improve the air quality 
of your commercial building. IAQMS tracks nine air quality 
parameters: temperature, humidity, lighting levels, sound, 
CO2, VOC, particulates, airflow and occupancy. Up to 240 
ceiling or wall-mounted wireless sensors building-wide can be 
mounted. The IoT platform is connected to a dashboard and 
warns when conditions move beyond settings. 

Sustainably Speaking
If you want to improve your healthcare facilities carbon 
footprint, sustainable operation practices can minimise  
waste, conserve energy, and improve air and water quality. 
You can achieve this by maintaining the operational 
technology equipment that runs your facility in the 
background. It can then be enhanced by sustainability 
engineers, who can recommend work towards optimal 
environmental, economic and social improvements for your 
healthcare facility.

Breathe Better Air
Monitor air quality, ensure regular maintenance of HVAC 
systems and implement other technologies to keep 
your building safe. Schedule monthly maintenance with 
our specialist team to keep your workplace safe from 
contaminants. www.gegroup.com.au

up and out, killing pathogens at ceiling level, stopping occupants 
from being subjected to them in the lower parts of the room.

Ionisation Technology
Outside, the energy from flowing water, waves and sunlight 
creates naturally occurring, air-cleaning ions, but the 
concentration of these ions is much lower indoors. Using 
Ionisation technology, ions in the air are introduced via your 
ventilation system without introducing ozone or other harmful 
byproducts. These ions disperse through your building, 
combining with already circulating particles. The resulting large 
clusters are easier for your filtration system to capture. When 
ions contact pathogens, they disrupt surface proteins, rendering 
them inactive. Ionisation also attacks VOCs and odours. 

Good Ventilation Design
Well-designed ventilation systems supply fresh air, and in 
doing so, reduce indoor air pollution, odours and take out 
illness-causing contaminants. Exhaust fans extract fumes and 
lessen virus particles, while other ventilation relocates intakes 
by shifting ductwork or adding HVAC technology.

Prevent and purify
You can take a holistic approach with an Indoor Air Quality 
Monitoring Service (IAQMS). Using an Internet of Things (IoT) 

Compliance
Medical Areas
Thermographic Inspection 

Security
CCTV
Access Control 

Fibre Optic
Structure Cabling 

Phone 08 9337 3315 Email service@fosters.net.au Website www.fosters.net.au

https://gegroup.com.au/our-services/hvac-r/
http://www.gegroup.com.au
www.fosters.net.au


www.rheemthermal.com.au
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The therapeutic benefits of  are well established but the heating of high volumes of water is 
energy intensive. In order to contain the cost, the onus on facility developers and managers 
is to firstly understand the technology options in swimming pool heating. But the question is 
more than the initial selection of the heater type. Post-installation, there is clearly potential to 
achieve significant savings via the control strategy, tariff choice  and by the introduction of 

complementary technologies such as solar-PV. Even in a retrofit scenario, a pro-active approach 
can provide substantial rewards in energy and cost reduction. 

DIVING INTO EFFICIENCY  
IN POOL HEATING

Mark Crowther
Rheem Thermal

Prior to any other action, the first step is to understand the 
heat loss characteristics of the pool and to look for measures 
that lower heat  loss. 

LOWERING HEAT LOSS
Lowering heat loss is an imperative as it provides a lasting 
change which has a flow on benefit to the efficiency and 
effectiveness of the heating system regardless of the heating 
technology chosen. Important measures include the use of a 
pool blanket, the chosen water temperature and/or changing 
target range by time-of-year, increasing wind protection of 
outdoor pools and controlling space for indoor pools. For an 
indoor hydrotherapy pool, the initial design of the pool hall in 
terms of ventilation and heat retention characteristic are critical. 

Our focus in this article is the second aspect, i.e. in 
considering the choice and operation of the heating technology. 

HEATING TECHNOLOGY and EFFICIENCY
The first phase for the Facility Manager must be to focus 
on heating efficiency. The cost of heating of a hydrotherapy 
pool in a dedicated centre can represent the single largest 
component of the total energy cost of the building. Central to 
understanding energy costs is the breakdown of current gas 
and electricity billing, looking at both consumption data and 
the structure of pricing. This data on pricing is then overlaid 
to the heat loss characteristics of the pool as this gives the 
pattern of energy use. Such information can be derived from a 
heating simulation such as the UNSW Poolheat Program. This 
software examines the hourly heat loss characteristics of a 
pool taking into account multiple variables of design.

HEAT PUMP
In terms of heating technology, the market is clearly focusing 
on high efficiency electric options, particularly given the 

potential to link this to renewable power generation to 
achieve a low net Greenhouse impact and locally, to offset the 
demand by solar-PV. The characteristic of the heat pump of 
absorbing heat value from air means that the unit has a low 
electrical input relative to its heat transfer. Heat pumps output 
heat at a rate of around 5:1, relative to their input, greatly 
reducing total usage. This factor is called the heat pump’s co-
efficient of performance or COP. The capture of solar energy 
from air means that the heat pump’s performance will vary 
with air temperature. 

MAXIMISING SAVINGS WITH TARIFF 
CHOICE
The decision to introduce heat pumps in preference to gas 
has both economic and environmental parameters. The heat 
pump will be the more expensive as an initial investment, 
so the analysis of input energy costs will determine the 
commercial payback. This aspect will not be the same in all 
States nor for all sites as electricity and gas pricing varies by 
supplier and by State and Region. For example, Melbourne 
has considerably lower gas pricing than say Perth and 
likewise, Canberra has substantially lower electricity pricing 
than Adelaide. The economics of the pool heater technology 
selection will vary accordingly.

A key feature in electricity pricing is the end cost can vary 
based on both demand and the pattern of energy use via 
smart (digital) metering. This is significant as tariff sensitive 
control of the heat pumps does allow a level of manipulation 
of run hours to achieve a lower average input price for 
electricity that is not possible with gas.

For larger centres with hydrotherapy facilties such as  
hospitals, the electricity price structure is likely to include 
Network charges and this introduces the need to consider 
the demand profile of any new plant relative to the load of 
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the total building. Ideally, any increase in the total recorded 
maximum demand would be avoided. The role of Power 
Factor is another consideration.

OFFSETTING NEW DEMAND WITH SOLAR 
POWER (PV)
As alluded to earlier, the use of a solar power system (also 
known as photovoltaic or solar-PV) can present the next step 
in the reduction of energy costs.  A solar-PV converts light into 
electricity and so it can offset the new electricity demand of 
the heating system. The bottom-line in this decision is the rate 
of return of the investment.

Reputable suppliers of solar-PV will provide detailed 
calculations of solar generation and will further plot this 
against an assumed load profile allowing a detailed 
consideration of the portion of load which is met from in-
house produced power. 

The graphs opposite show a sample of the performance 
estimates which can be derived.

What can be seen from these graphs is the gap between 
predicted solar-PV output and the load profile of the client. 
The breakdown of this information would merit another whole 
article in its own right but the key lessons are in understanding 

and gaining confidence in the predictive data for the solar-
PV and being able to overlay this to your own load profile, 
inter-laid with the detailed breakdown of your electricity price. 
Critically, the perspective is what is the predicted usage 
during the periods of solar-PV input comparative to demand 
and the effective price which can be assigned to this input, 
so that the reduction in electricity cost can be best estimated 
and the ROI determined.

The lesson here is for management which is committed to 
understanding the cost base of its business and looking for 
more efficient approaches to energy. 

Electricity Offset in Summer Electricity Offset in Winter

AUTOMATED MANAGEMENT 
SYSTEM DELIVERING 

CONTINUOUS, BACTERIA-FREE 
RINSE WATER

COMPLIANT WITH HTM01-06: PART 
A-E AND ISO 15883-4

MEETS AS/NZS-4187 TABLE 7.3 
STANDARDS 

OPTIONAL REVERSE OSMOSIS 
SYSTEM  IN TRISTEL RA SERIES 3

GROWING GLOBAL INSTALL BASE 
EFFECTIVE IN REDUCING HIGH 

LEVELS OF MICROBIOLOGICAL 
CONTAMINATION

TM

YOUR SOLUTION TO AS/NZS-4187 YOUR SOLUTION TO AS/NZS-4187 
ENDOSCOPY COMPLIANT FINAL RINSE WATERENDOSCOPY COMPLIANT FINAL RINSE WATER

RECENT PUBLICATION AS 
PRESENTED AT THE ACIPC 

CONFERENCE:  

BIT.LY/ACIPCRA

RA PREVENTS BIOFILM.  
RO DOESN’T. 
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BACTERIA-FREE WATER. RO DOESN’T. 

RA REMOVES >6 LOG OF 
MYCOBACTERIA AND PSEUDOMONAS 

CONTAMINATION FROM INCOMING 
WATER SUPPLY. RO DOESN’T.

RA DOSES CHLORINE DIOXIDE.  
RO DOESN’T. 

RA ACTIVELY PREVENTS MICROBIAL 
PROLIFERATION.  

RO DOESN’T. 

RA SAVES TIME, SPACE AND MONEY. 
RO DOESN’T. 

CHLORINE DIOXIDE HAS BEEN SHOWN 
TO ACTIVELY PREVENT AND BREAK 

DOWN BIOFILM. 

TRISTEL RA IS 
MORE EFFECTIVE, MORE ECONOMICAL 

AND MORE RELIABLE THAN 
RO, BECAUSE:

Endoscope in EWD

1. Prefilters 5μm and carbon
2. RO membrane  

(RA Series 3 Only)
3. Large water holding tank 

(RA Series 3 Only)
4. Tristel RA Activator

5. Tristel RA Base
6. 0.2μm bacterial filter

For Tristel patent information please visit: http://www.our-patents.info/tristel - Copyright © Tristel Solutions - Mkt-Adv-1601-1 - May 2021

TRISTEL NEW ZEALAND: +64 (0) 7 5771560 -mail-nz@tristel.com
TRISTEL AUSTRALIA: 1300 680 898 - mail-au@tristel.com

FOLLOW US: @TristelGlobal

CONTACT TRISTEL AND ASK FOR 
OUR DEDICATED TRISTEL RA 

TEAM AND ENGINEER

PROVEN EFFECTIVE
One Endoscopy Department in Wales (UK) had 
four EWDs that were out of action due to high 
microbial counts. While considering Tristel RA, 
three laboratories were commissioned to take 
full water samples to assess water quality; 
results showed high Total Viable Counts (TVCs) 
after two days, with some as high as 236 (colony 
forming units (cfu)/100ml). These increased to 
more than 900 cfu/100ml after five days. Tristel 
RA was installed to dose two of the four EWDs in 
the department. Five days after installation, test 
results for water treated by Tristel RA showed 
zero cfu/100ml.

Globally, hospitals with out-of-action EWDs 
have come back online with the installation of 
Tristel RA.

POWERED BY CHLORINE DIOXIDE
Tristel RA doses low levels of Tristel’s proprietary 
chlorine dioxide chemistry into the incoming 
water supply used during an Endoscope Washer 
Disinfector’s (EWD) decontamination cycle. 
Chlorine dioxide is compatible with materials 
within an EWD at the concentration dosed 
by Tristel RA. Chlorine dioxide as dosed by 
Tristel RA does not damage endoscopes and 
does not affect the chemical composition and 
efficacy of detergents (including enzymatic) 
and disinfectants (including peracetic acid) 
commonly used in EWDs.

https://www.tristel.com/au/tristel-products/all-tristel-products?gclid=CjwKCAjwwqaGBhBKEiwAMk-FtIwS_prB0ERggI9YFm4ZFzvIqa9Wd5a12vJwkOPCU8aRZU2iB67KjxoCE84QAvD_BwE
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chemicals, no radiation.

There are neither filters to replace nor consumables 
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HEALTHCARE FACILITIES AND 
MEDICAL EQUIPMENT WHOLE-

OF-LIFE COST MODELLING TOOL 
SUPPORTING POLICY MAKERS -  

A SWAZILAND EXPERIENCE
Claudio Meirovich Montrull

Abstract
The need to optimize the use of resources for maintenance 
services in a hospital network as it is the case of the network 
run by a government calls for a complex analysis of different 
raw models that may have completely different outcomes 
depending on the structure and size of the healthcare 
network, the assumptions made and the way simulations are 
done. 

The present article presents a tool that was developed 
within the framework of the consultancy “Feasibility Study 
to Identify Options for Maintenance of Health Facilities & 
Equipment for Swaziland” that allowed the consultant to 
estimate and compare the maintenance costs over a period 
of five years for 4 proposed models of maintenance: a fully in 
house maintenance program, a fully outsourced maintenance 
program, a mixed maintenance program and a PPP approach 
to facility and equipment maintenance.

The tool was designed in a way it allows the consultant 
to shape the size and structure of the healthcare networks 
by defining the number of facilities of each level of care that 
should be considered for the maintenance and then to set 
reference prices for a number of variables that are different 
from market to market like the price of gasoline or the salary 
paid to a technician in the public sector. 

The tool provides as an outcome a graph and a table with 
the estimated cash flow for each model over a period of five 
which allows the consultant and his client to compare, discuss 
and decide what maintenance model to implement for that 
particular healthcare facilities network.

This tool will allow the government of Swaziland not only 
to determine the best facilities and equipment maintenance 
model to implement but also to size the level of investment 
needs required to change the current maintenance paradigm.

Keywords: Healthcare Facilities Maintenance, Medical 
Equipment Maintenance, Hospitals Whole-of-Life Cost 
Modelling

Introduction
The Government required a “Feasibility Study to Identify 
Options for Maintenance of Health Facilities & Equipment for 
Swaziland” to optimize the use of resources for maintenance 
services in a hospital network and this paper will describe the 
tool that was developed by Meirovich Consulting for Sanigest, 
the consultant, to allow the Ministry of Health a well-founded 
decision.

The Kingdom of eSwatini is a very small country, only 
17.000 km2 and it has a health facilities network that includes 
almost 300 facilities out of which 117 are public as it is shown 
in Figure 1. 

Figure 1: Health Facilities in eSwatini
Source: Sanigest International (2016) based on SAM 2013.

A very much used thumb rule assumes that the building 
maintenance cost should be between 1-2 % of total 
replacement cost of the infrastructure around 3-7% of the 
equipment value during the first 3-5 years of the life-cycle.

Knowing the total built area and the total value of the 
equipment it would be possible to estimate a yearly budget 
for full maintenance. In our case, the estimate went up to a 
budget between 1.8 and 3.6 million USD (between 24 and 48 
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million SZL) for infrastructure and a budget between 2.45 and 
5.73 million USD (33 to 77 million SZL) for equipment.

However, when analyzing the problem in details it is clear 
that several variables should be taken into consideration 
and that the overall cost will also depend on the business 
model that it is applied and we were not sure this rule of 
thumb would actually be a good way to estimate the required 
maintenance budget.

For that reason, we decided to develop a tool to help us 
work with a proposed model and check the impact different 
variables could have on estimated calculations.

Options for Maintenance of Healthcare Infrastructure and 
Equipment in the Kingdom of eSwatini
Four alternative maintenance models were proposed and the 
simulation tool was developed to compare them under similar 
conditions. 

The proposed maintenance models were:
• Option # 1: Full In-house Facility and Medical Equipment 

Management and Maintenance Unit (F&MEMU) at National 
Level. 

• Option # 2: Mixed in-house/external. 
• Option # 3: Full Outsourcing. 
• Option # 4: Public-Private Partnership. 

The methodology provides an extensive explanation on 
the considerations and assumptions that were made for the 
development of the simulation tool and the way the resulting 
cash flow calculations were presented to the decision makers. 

Methodology
The tool was developed in Visual Basic and Microsoft Excel but 
it is currently translated to Java to allow a wider use. The idea 
behind it was to allow the user to “play” with different variables 
that affect each of the proposed models to choose the one that 
better fits either his needs or his particular situation. The tool 
has an area to enter data or select options and an area to see 
a comparative analysis between the different models. The data 
is shown as cashflow tables and graphs. In this particular case 
the user may choose to see the results in emalangeni (SZL), the 
local currency or in USD dollars.

Figure 2: Maintenance Tool Main Window
Source: Meirovich Consulting

Variables and Parameters
Number and Type (level) of Healthcare facilities
Four levels of care are defined in the country and for each 
level a model of facility was also defined. The tool allows to 
define the number of each type of facilities that are going to 
be considered for the overall management. In our case, for our 
simulation we considered all the facilities of the public network.

The tool allows the user to increase or reduce the number 
of clinics, health centres or hospitals up to a maximum that 
was considered to be the ceiling of the system. The idea was 
to allow the user to choose the facilities of a hypothetical 
region or part of the country.

Other Variables
The model allows to estimate the investment in training  
for different levels of own staff in order to allow a balanced 
comparison with outsourced services that usually state  
they have highly qualified personnel. Another sensitive 
variable is the salary to be paid to the staff. The model  
was launched using the same salaries paid by the  
government but they may be modified to check a sort of  
a ROI. This variable was important to the government  
because the private sector already pays higher wages than 
the public sector.

We also considered important to modify other parameters 
like: i) working conditions, ii) currency exchange rate, iii) 
gasoline price and iv) acceptable benefit for outsourced 
services; v) acceptable benefit for a PPP setup, vi) efficiency 
of the staff and vii) working hours.

Maintenance Cost Calculations
Once all variables and parameters were defined it was important 
to have a clear maintenance cost calculation methodology.

Building Maintenance 
The total gross foot area and the total number of beds are 
used in the model to make a first estimate of the first estimate 
of the maintenance budget these facilities require:

Table 1: Total gross built area of health facilities

Type of Facility Total m2

Public Health Units  2,664   

National Referral Hospital  13,616   

Specialized Hospitals  21,914   

Regional Hospitals  49,957   

Health Centres  22,858   

Clinics  55,950   

Total general  166,959   
Source: Sanigest Internacional, 2017 based on Ministry of Public Works and 
Transport, Meirovich Consulting (2014) and GIS data 
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With around 3 tonnes of food waste each week at Princess Alexandra Hospital (PAH), what began 
as a way to reduce landfill and improve sustainability has evolved into a shining example of a 
circular economy that benefits the entire hospital community.

As Brisbane’s second largest hospital, PAH has more than 1050 beds and serves over 2300 
meals per day, with the changing needs of patients each day resulting in substantial amounts of 
unused food.

After introducing the enrich360® solution in March 2020, the hospital is now converting that food 
waste into nutrient-rich fertiliser every 24 hours. It’s then used on the hospital gardens and grounds, 
given to patients for their own gardening projects, donated to community programs and social 
enterprise businesses such as HELP nurseries, and even sold to generate income for the Princess 
Alexandra Foundation.

The profits from the fertiliser are split between the Foundation, which funds vital medical 
research, and to fund further sustainability initiatives.

enrich360 certification is a unique Australian food waste recycling program approved by the ACCC. Becoming enrich360 
certified publicly verifies your commitment to our Circular Community.

Our growing community supports enterprises in many sectors including airports, corporate buildings, hospitality, healthcare, 
education, government, retailers and agriculture.

By displaying the enrich360 Certified logo they demonstrate that they participate in a sustainable food waste program.  
To join go to www.enrich360.com.au

We’re part of what we call a 360 community, which is a group of 
like-minded people who want to look at how we minimize our food 
waste. We’ve made a concerted effort to look at how we can be more 
sustainable while also driving cost savings and being more efficient.
Noel Matson – Director, Operational Services & Sustainability 
Committee member

By dehydrating the food waste it’s not going to landfill, saving us 
$50,000 a year. It’s new technology in hospitals and we’re getting a lot 
of interest from other hospitals wanting to learn what we’re doing.
Noel Matson – Director, Operational Services
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MODEL
17-22hrs CYCLE TIME

Enrich360 Red 
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https://www.enrich360.com.au
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Table 5 shows an example of the maintenance cost that 
was calculated for the current network:

Table 4: Maintenance Calculation based on the current 
healthcare infrastructure network in eSwatini

Source: Meirovich Consulting

Equipment Maintenance Cost 
A facility with a given level may also have a standardised 
list of equipment with a predefined value that will require 
a minimum preventive maintenance (PM) program plus an 
estimated number of random repairs per year.

Each maintenance intervention (either preventive or 
corrective) for each type of equipment is estimated to require 
a certain number of hours from a technician with certain level 
or expertise, certain consumables and certain spare parts.

The total hours of work required for each level of expertise 
and the total amount required for spare parts are calculated 
for each level of healthcare facility.

Four levels of expertise are considered for all interventions. 
The skills required for each level of expertise are proposed in [3].

Table 5: Example of equipment maintenance cost calculation 
for a facility

Source: Meirovich Consulting

Taking into consideration the construction cost per square 
meter for different types of facilities and evaluating the year 
the data was either collected or calculated, the location where 
the healthcare facilities were built, we defined construction 
cost ratios in USD / m2 as shown in the following table.

Table 2: Construction Cost Ratio (USD/m2)

Facility Type USD / m2

Clinic  809.00

Health Centre  1,219.00

Hospital  1,219.00

Public Health Unit  809.00
Source: Sanigest Internacional, 2017 

The total built area and the construction ratios allowed us 
to calculate Current Replacement Cost for the buildings 
of all the facilities. In the simulation tool if the number of 
facilities is changed, the total Replacement Cost is modified 
automatically

A complex infrastructure maintenance estimator 
developed by [1] is used to determine the value of the works 
required for maintenance. The calculations are done based 
on the Building Performance Index (BPI) developed by [2] 
which provides a score on the condition of the items to be 
maintained.

We assumed that all items/systems were in optimal 
conditions for maintenance and that no backlog maintenance 
is required.1

The items to be maintained are divided in two groups: 
structural infrastructure items and non-structure (installation) 
infrastructure items. Building Maintenance Cost estimates are 
based on new construction and new installation costs. Tools, 
materials, technicians and labour required to perform building 
maintenance activities are included as part of the estimate 
and are not further defined because no inventory information 
is available to determine the detailed activities required.

1  This was actually not the case but we did not have data to esti-
mate it otherwise.

Table 3: Estimated Total Construction Replacement Cost (CRC) for the public healthcare network of eSwatini

Facility Type Total m2 CRC (USD) CRC (SZL)

Public Health Units  2,664    2,155,176    29,008,669   

National Referral Hospital  13,616    16,597,904    223,407,788   

Specialized Hospitals  21,914    26,713,312    359,561,183   

Regional Hospitals  49,957    60,897,717    819,683,272   

Health Centres  22,858    27,864,134    375,051,238   

Clinics  55,950    45,263,513    609,246,882   

Total  166,959    179,491,756    2,415,959,033   
Source: Sanigest Internacional, 2017 
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that would cover online programs, invitation to lecturers 
to the country and engaging with professional training 
institutions provide continuous education. 

• The cost of establishing workshops was directly related 
with the total number of technicians. For each technician, 
the cost of establishing a workshop is assumed to require 
20 m2 and that refurbishing or buying a piece of land and 
build a workshop would cost 500 USD /m2. The cost to 
establish a workshop per technician was assumed to be 
20 x 500 USD = 10.000 USD.

• The toolkits that are required are added to the cost 
calculations: Each technician requires tools according 
to his/her skills and speciality. The estimate of tools 
is done costing the tools required for the full team of 
technicians. The toolkit includes a general toolkit for 
each workshop, basic and advanced test biomedical 
equipment, mechanical tools, electrical toolkits, electronic 
toolkits, computers, printers, scanners and office furniture. 
In the case of fully outsourced services it is considered 
that there will be a need for half the tools needed for the 
calculated staff because they will not actually perform any 
maintenance repairs

• It was considered that a vehicle is required for every 6 
technician II/III and for every technician IV and that they 
cost 50.000 USD.

• Office costs were also taken into consideration. Every 
office requires supplies, cleaning, internet, phone lines, cell 
phones, post and electricity.

• Operation Costs were also considered based on the 
number of visits to be made to each location, the distance, 
and the cost of gasoline.

• A 5% of the current procurement value of the furniture, 
toolkits and vehicles is included to maintain and renovate 
the technology( used for the service

• Spare parts costs were calculated as a `percentage of the 
equipment CRC. Depending on the model applied this cost 
could be less due to scale economies. It is assumed in the 
PPP model they are already included in the paid price

• The outsourced maintenance cost per visit or type of 
intervention was calculated based on the current contract 
values or invoices paid by the Government.

• The exchange rate was fixed as 13.46 SZL/USD but we 
left it as a variable to do the volatility of the eSwatini 
economy.

• A fixed inflation rate of 5% was used to calculate cash 
flows. It is not possible to modify it in this version of the tool. 

Progressive Implementation
It was assumed that the implementation of any of the models 
would require at least 3-4 years, in order to hire staff, train it, 
prepare procedures, tune them up, start contracting according 
the new procedures, etc.

The graph below shows the assumption made in terms of 
the implementation of the models:

The cost of PM visits or spare parts is taken in this case 
from the current maintenance contracts in place in eSwatini 
and data collected by the consultant. 

The total hours required per each item’ level and the 
working time (taking into consideration the working conditions 
of the model) determine the number of Technicians required 
for that skill level. 

Table 6: Example of distribution of work hours per level of 
technicians for a given number of facilities

Source: Meirovich Consulting

The total number of technicians will drive then the number 
of Administrative staffs, drivers and helpers required by the 
system. It is estimated that one administrative, driver and 
helper is needed for every ten technicians. This ratio may 
be decreased to include also the artisans and handy men to 
perform building maintenance activities.

The total number of technicians for each level will 
determine the type and quantity of tools required in a 
workshop and will also determine the minimum space 
required for their workshop.

Other Considerations
• Seven workers levels were defined. The annual gross 

income of each level was initially extrapolated from 
wages workers had in 2016 in eSwatini. The consultant 
considered that it would be advisable to double the 
salaries paid to all levels to attract talent and increase the 
quality of the services provided. It was assumed it would 
not be possible to hire all the required staff before starting 
to implement the model, therefore it was considered 
that all the staff could be hired during the first 3 years of 
implementation. Additionally, retrenchment calculations 
were added in case the tools estimated less staff than 
currently employed was necessary. 

• The training budget in the model depends on the number 
of public workers that are required for the maintenance. 
The cost of the training is split in 4 years and then stopped 
even though it is understood that continued educations 
would be a better assumption. It was estimated training for 
one-person un South Africa for 1-year costs 15.000 USD. A 
4-year program for a level IV technician would cost 60.000 
USD. It was also considered that level III technicians could 
receive 1-year training abroad adding 15.000 USD to the 
budget and that a total budget of 6.000 USD per technician 
could be considered for level I and level II technicians and 
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While the static analysis (rule of thumb) would not 
allow a clear understanding of the differences between 
the implementation of the different models and the impact 
over the years, the five-year cash flow analysis includes 
accumulated cash flows that that now differentiates the 
financial costs of the option over the five-year period. 

Using the accumulated cash flow over the five-year period, 
the cheapest option showed to be in our simulation case the 
full in-house option and the most expensive one the PPP. 

It is critical to notice that this analysis only details the cost 
(and financial) impact of the options. However, a decision on 
which option to take should include other areas of efficiencies 
and effectiveness of the option selected.

It is therefore very important to use simulation tools to 
provide a better understanding on the costs underlying any 
healthcare facilities maintenance model because adequate 
decision depend not only on correct data and assumptions 
but also on adequate calculation tools.
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Results 
The simulation tool provides 4 outputs: 
1. A comparison table with all the expenses for each option 

assuming all was done in 1 year (See Figure 3)
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(See Figure 5)

Figure 4: Comparison Table Between Options
Source: Meirovich Consulting

Using the figure above, it was easier to separate the total cash 
flow impact for the next five years and the government the 
initial capital outlay required; that the costs would normalise 
after 5 years when just recurrent costs would remain growing 
based solely on inflation and capital requirements.

Conclusions
The tool allowed to compare the cash flows required to do 
maintenance over the next five years for maintenance of 
infrastructure and equipment. This analysis then provided the 
much-needed information to paint a better picture of the cash 
flow impact of the different options over a five-year period. 

Figure 5: Example of Graph for Inhouse Maintenance Service

Figure 6 Total 5-years cost comparison (USD) 
Source: Aauthor’s own Analysis
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Table 7 Five-Year Cash Flow Projection (USD)

 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5

Option 2

Investment 1,532,918 151,000 218,164 0 0 0
Running Costs 288,458 1,147,030 1,734,377 2,664,133 3,383,138 3,537,872
Total 1,821,376 1,298,030 1,952,541 2,664,133 3,383,138 3,537,872
Accumulated Expenses 1,821,376 3,119,406 5,071,947 7,736,080 11,119,218 14,657,090
Option 3       
Investment 1,100,888 66,000 133,164 0 0 0
Running Costs 288,458 1,834,033 3,370,382 3,838,081 4,235,084 4,432,415
Total 1,389,346 1,900,033 3,503,547 3,838,081 4,235,084 4,432,415
Accumulated Expenses 1,389,346 3,289,379 6,792,926 10,631,006 14,866,090 19,298,505
Option 4       
Investment 522,035 285,916 55,000 0 0 0
Running Costs 293,478 1,342,823 2,076,686 4,328,197 4,544,607 4,771,837
Total 815,513 1,628,739 2,131,686 4,328,197 4,544,607 4,771,837
Accumulated Expenses 815,513 2,444,252 4,575,938 8,904,135 13,448,741 18,220,579
Option 5       
Investment 194,899 255,916 25,000 0 0 0
Running Costs 293,133 2,333,476 4,704,051 4,939,254 5,186,216 5,445,527
Total 488,032 2,589,392 4,729,051 4,939,254 5,186,216 5,445,527
Accumulated Expenses 488,032 3,077,423 7,806,474 12,745,728 17,931,944 23,377,471

Source: author’s own Analysis
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CHANGING NORMAL PATIENT 
ROOM INTO SIMPLIFIED AIRBORNE 

INFECTION ISOLATION ROOMS
Lind, Merethe Cecilie1; Harsem, Trond Thorgeir1; Venås, Bård1; Vikan, Anders Welde1;  

Kalliomäki, Petri2; Koskela, Hannu2

Abstract
Airborne infection isolation rooms (AIIRs) are commonly used 
to limit the spread of airborne infections. Pressure difference 
between the isolation rooms and the corridor ensures 
that persons who stay outside the isolation are protected 
against the infected person. The Norwegian National Health 
Preparedness Plan states that Norway should be able to face 
a possible pandemic with an attack rate of 25%. The Infection 
Control Plans for all four hospital regions in Norway expect an 
increased need for isolation of patients to meet the possible 
increase in multiresistant microbes, tuberculosis and a possible 
influenza pandemic. The rooms are however expensive to build 
and the airflow control necessary to avoid contamination is 
often complicated. Today there is only a few AIIRs in Norwegian 
hospitals, and some hospitals in Norway do not have any AIIRs 
at all. 

The results presented in this paper are part of an ongoing 
research study. The aim is to find simplified solutions that can 
acquire 90% reduction of transferred infectious particles in 
normal patient rooms using a fraction of the cost compared 
to the strictest class of (Norwegian) AIIRs. CFD simulations 
(Computational Fluid Dynamics) of particle transfer between a 
normal patient room and a corridor with balanced and normal 
ventilation are used as baseline cases to which the simplified 
solutions are compared. The CFD simulations are conducted 
in ANSYS Fluent. The CFD simulations are compared with 
laboratory experiments. In the laboratory experiments, SF6 
tracer gas was used to measure the air that was transferred 
between the rooms with a real person walking through the 
doors. Theatre smoke are used to visualize the air flow 
exchange due to door opening and passage. 

The calculated air volume exchange from door opening 
alone and door opening with passage was between 720 and 
1098 litres in the baseline cases. The results show that the 
air volume exchange depends on the effective drag force 
produced by the person. A simplified solution to decrease the 
escaping airborne contaminants is proposed and discussed 
in the paper. The results from CFD simulations show that 

the simplified solutions by installing a diffuse ventilation 
supply unit in the anteroom can give a significant reduction 
of transferred airborne particles from the patient room to the 
corridor compared to a normal patient room. 

Introduction
According to the Norwegian National Health Preparedness 
Plan of 2014 there are approximately 2500 – 3000 people 
with influenza-related illness in Norwegian hospitals during an 
average flu season. Based on the British Scientific Pandemic 
Influenza Advisory Committee (SPI), the Norwegian National 
Health Preparedness Plan states that Norway should be 
able to face a possible pandemic with an attack rate of 
25%. In that case, hospitals must be able to receive up to 
16.500 admissions, of which 1.400-2.800, or 0.025-0.03% 
of the population in Norway, will require intensive treatment 
(Norwegian National Health Preparedness Plan, 2014).

Airborne infection isolation rooms (AIIRs) with pressure 
difference between the isolation rooms and the corridor 
ensures that persons who stay outside the AIIR are protected 
against the infected persons. The Infection Control Plan for 
all four hospital regions in Norway expects an increased 
need for isolation of patients to meet the possible increase in 
multiresistant microbes, tuberculosis and a possible influenza 
pandemic. Today there is only a few AIIRs in Norwegian 
hospitals, and some hospitals in Norway do not have any 
AIIRs at all. 

Transmission of respiratory viruses through the air can 
occur via droplets or aerosols. Droplets remain suspended in 
air less than 1 m before settling, while aerosols have a slow 
settling velocity and can travel further. Droplet sizes are often 
classified as large droplets (>60 µm), and small droplets (<60 
µm). These droplets can evaporate to droplet nuclei (size ≤5 
µm). ASHRAE considers 10 µm as the upper size limit for 
airborne transmission, but aerosolized particles up to 100 
µm can remain suspended in air when the room-air velocity 
exceeds the particle settling velocities (Kutter et al., 2018). 
There is however not a clear consensus on the particle sizes 
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produced by humans and what kind of diseases spread due 
to airborne transmissions (Hyttinen et al., 2011). Diseases 
that requires an airborne infection regime according to the 
Norwegian guidelines are viral hemorrhagic fever, herpes 
zoester, measles, MRSA infection, pneumonic plague, SARS, 
tuberculosis and chickenpox. The evidence on transmission 
routes of respiratory viruses and recommendations in different 
guidelines are not consistent. Kutter et al. have compared 
experimental evidence on transmission routes with several 
isolation guidelines for respiratory viruses in different countries 
and organizations. They show that isolation guidelines vary 
between different organizations and that they lack correlation 
to scientific data (Kutter et al., 2018). The common factor 
in these guidelines are however pressure differentials, high 
air changes per hour (ACH) and relatively long waiting times 
in the anteroom to allow the transferred air to dilute before 
exiting the AIIR. As stated in the Norwegian guidelines, a 
well-functioning AIIR is technically difficult to build, it is 
bulky, expensive and requires regular functional testing and 
maintenance. The strict guidelines result in few AIIRs per 
hospital and there is a need for more AIIRs in Norwegian 
hospitals. It is assumed that this is the case for other 
countries as well.

This ongoing research project aims to find simplified 
solutions that can be implemented in normal patient rooms 
to limit the air transfer during passage causing contaminant 
failure. The aim is to significantly reduce the amount of 
contaminated air that escapes from the patient room for a 
fraction of the cost of a full AIIR. 

Method
Before considering solutions on how to upgrade existing 
patient rooms into simplified AIIRs, there is a need to identify 
the key factors to why the use of normal patient rooms results 
in transfer of airborne particles to their surroundings as well 
as the potential for contamination failure in today’s AIIRs. In 
addition to a closer look at previous research on how airborne 
contaminants are transferred, baseline measurements in 
a normal patient room have been performed as part of 
this research project. The results have been presented in 
previous publications, but the method and results will also 
be discussed in this paper to highlight the factors that are 
necessary to consider when looking for simplified solutions 
for how to reduce the risk of contamination in normal patient 
rooms. 

The baseline cases consist of opening a hinged door in a 
normal patient room with balanced ventilation and isothermal 
conditions. The cases have been analysed using both CFD 
simulations and laboratory experiments in a full-scale test 
chamber. Figure 1 shows the layout of the simulation model 
(left) and the layout of the laboratory (right). It consisted of a 
patient room, an anteroom and a corridor space. The door 
between the anteroom and the patient room was 2.04 m high, 
1.22 m wide and 0.04 m thick. The door opened towards the 

patient room and there was a gap below each of the doors. In 
the baseline cases, the supply air flow was 50 l/s and extract 
air flow was 57 l/s in the patient room. The corresponding 
numbers for the anteroom were 14 l/s supply air 15 l/s extract 
air. There was a small supply-exhaust flow rate imbalance to 
avoid leakage of air from the patient room to the anteroom 
prior to the actual experiments and simulations. The inlet 
temperature was 18.5 ºC in all cases.

Figure 1 Left: Simulation model of baseline cases Right: Laboratory layout of 
baseline cases.

The issue at hand was to investigate how much air was 
transferred from the patient room to the anteroom due to 
door opening and passage, as this has been seen as one 
of the major contributors to contamination risk in standard 
AIIRs (Pavelchack et al. 2000). Three different cases were 
both simulated using CFD and tested experimentally in the 
laboratory. This included door opening without passage 
and door opening with a person entering and exiting the 
patient room. The numerical simulations were performed 
using the commercial CFD code ANSYS Fluent. In the 
laboratory experiments, a real person entered and exited the 
rooms. Tracer gas measurements (SF6) were carried out to 
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Results AND Discussion
Contamination Risk in a Normal Patient room
In the CFD simulations and laboratory experiments of the 
baseline cases, the average air volume transferred from the 
patient room to anteroom was sorted into three categories. 

These categories were air volume exchange due to 
door opening without any passage (1), exiting the 
patient room (2) and entering the patient room (3.1 
and 3.2). Figure 2 below shows an example of the 
simulation (left) and the laboratory experiments (right) of 
a moving person through the door of a normal patient 
room and an anteroom. 

The results from the CFD simulations and laboratory 
test of the baseline cases are presented in Table 1. The 
air volume exchange when opening the door without any 
passage (1)  
was 760 litres in the CFD-simulation and 770 litres on 
average in the experiments. A deviation of 1% shows 
that the CFD model represents this situation accurately. 
The air volume transfer when exiting (2) the patient 
room was 780 litres in the CFD-simulations and on 
average 730 litres in the experiments. The deviation is 
considered to be relatively small (7 %). However, when 
comparing the results from entering the patient room 
(3.1 and 3.2), the deviation between the simulated 
and measured values were much higher. Here the air 
volume exchange when entering the patient room was 
680 and 1100 litres in the CFD-simulations depending 
of the two different scenarios that were tested (walking 
velocity of 0.6 m/s and 0.9 m/s, respectively). The results 
from the laboratory experiments were somewhere in-
between with an average air volume of 800 litres. These 
results imply that both the velocity of the person, the 
actual moving pattern and the drag coefficient of the 
body influences the air volume transfer when entering 
through a door that opens toward the patient room. 
Several studies in the last few years have examined air 
flow movements in AIIRs that are in negative pressure 
related to the surrounding spaces. These studies have 

quantitatively assess the air volume exchange between the 
patient room and the anteroom generated by the door opening 
and passage. The complete description of the methods for the 
CFD-simulations and the laboratory experiments are presented 
in detail in two previous publications (Harsem et al., 2018). 

Figure 2: Left: Simulation of a person moving into the patient room illustrating strength of 
the wake. Right: smoke visualization. 

Table 1: Air transfer results from CFD simulations and laboratory experiments.

Description 
Door only 
(1)

Baseline cases

Exit 
(2)

Entry 
(3.1)

Entry 
(3.2)

CFD model 760 litres 780 litres 1100 litres 680 litres

Experiments

Average 770 litres 730 litres 800 litres

Max 800 litres 750 litres 840 litres

Min 700 litres 680 litres 770 litres

Experiments vs. CFD-simulations 1 % - 7 % -27 % + 18 %
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shown that door opening and passage through the doorway 
are among the main factors causing contamination failure. 
Opening the door removes the pressure difference, allowing 
airborne contaminants to freely escape to the adjacent spaces. 
For instance, Hayden et al. (1998), Saarinen et al. (2015) and 
Kalliomäki et al. (2016) have mapped air flows generated by 
a door opening with and without passage and showed that 
opening of a hinged door can induce a substantial air volume 
transfer across the isolation room doorway. 

Simplified Solutions to Upgrade Normal Patient Rooms into 
Simplified AIIRs
Both previous research and our CFD-simulations and 
laboratory experiments show that opening a door and walking 
through it result in a fairly large amount of air exchange 
between the patient room and the anteroom, increasing the 
risk of contamination failure. The CFD model and the same 
laboratory setup as in the baseline cases is currently being 
used to test different ventilation strategies to change normal 
patient rooms into simplified AIIRs. The basic idea is to focus 
on the air flow patterns and air movement instead of high air 
exchange rates, high pressure differentials and emphasis on 
the dilution of air. This will be achieved by installing a ventilation 
supply unit that recirculates and filters a large air volume from 

the patient room and supplies it back to the anteroom through 
diffusors to significantly reduce the air escaping the patient 
room when the door is open. In the following, some of the key 
aspects regarding this solution are discussed.

The Norwegian Isolation Guidelines recommend that the 
pressure differential between the rooms should be no less 
than 15 Pascals and an air change rate of at least 12 ACH 
(Isoleringsveilederen, 2004). According to Hyttinen (2011) the 
scientific evidence for the pressure differential limit values 
are however insufficient. Complete containment seems to be 
impossible in spite of the use of very high pressure differentials 
and air exchange rates to dilute the air. Even if the ventilation 
rate exceeds 12 ACH, the waiting time for safe entry after 
release of airborne pathogens into an AIIR will be unrealistically 
long, about 1 hour (Hyttinen et al., 2011). Pressure difference 
to control the air path when the doors are closed is however 
essential to address when upgrading normal patient rooms 
into simplified AIIRs, since these rooms are not completely 
sealed. This can result in possible leakage of contaminated 
air to the surrounding areas when the doors are closed. 
Insufficient tightness in joints and penetration in the room 
envelope can make it difficult to control air flow rates and 
pressure differentials. Often, unintended leakage sources, such 
as electrical and other outlets, ceiling and plumbing dominate. 

https://www.ascom.com/en-au
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require Airborne Precautions. In this case, the discharged air 
can be filtered through HEPA filters before it is introduced to 
other air spaces (Siegel et al., 2007). The suggested solution 
on how to upgrade a normal patient room to a simplified AIIR 
will involve the use of recirculated air and high-performance 
filters. A high-efficiency particulate air (HEPA) filter can arrest 
99,97% of 0,3 µm particles (Hyttinen et al, 2011). A pre-filter 
will also be installed upstream of the exhaust HEPA filter to 
minimize clogging of the HEPA filter. It will also be necessary 
to provide an interlock system between the doors between  
the corridor and the anteroom and the anteroom and the 
patient room to ensure that the doors cannot be opened at 
the same time. 

Preliminary results from CFD simulations and laboratory 
experiments have shown promising results on how to 
suppress the air escaping the patient room to the anteroom 
due to door opening and passage. ACH and waiting time in 
the anteroom can be drastically reduced, saving both time for 
the healthcare worker and money. The simplified solution will 
enable hospitals and other healthcare facilities to be better 
prepared for future pandemics, and also to meet the current 
challenges to limit the spread of airborne diseases. The full 
description on how to upgrade normal patient rooms into 

Research shows that it is possible to decrease the leakage 
about 50% by remodelling the suspended ceilings by replacing 
them with tighter ones (Geeslin et al. (2008) in Hyttinen et. 
al., 2011). The simplified solution will address the issue of 
maintaining a pressure differential by planned leakage and a 
controlled air path from the anteroom to the patient room. 

The Norwegian Isolation Guidelines underlines that the air 
in a negative pressure AIIR should not be recirculated through 
the central ventilation system or by using recirculation units. 
Also, the Victorian advisory committee on infection control 
states that air shall not be recirculated from an infectious 
diseases isolation room to any other enclosure and must 
be discharged outdoors (Guidelines for the classification 
and design of isolation rooms in health care facilities, 2007). 
However, the “Infection control guidelines for the management 
of patients with suspected or confirmed pulmonary 
tuberculosis” allows air from Type 5 (respiratory isolation) to 
be recirculated through HEPA filters where existing facilities 
do not allow external exhausting (Coulter et al., 2016). The 
leading national public health institute of the United States, 
CDC, states that it is possible to use temporary solutions 
to create a negative pressure differential in the event of an 
outbreak or exposure involving large numbers of patients who 
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simplified AIIRs and the results from the CFD simulations 
and laboratory experiments that supports the solution will be 
presented in detail in future publications.

CONCLUSION
Before considering solutions on how to upgrade existing 
patient rooms into simplified AIIRs, there is a need to identify 
the key factors to why the use of normal patient rooms 
results in transfer of airborne particles to the surroundings 
and the potential contamination failure in today’s AIIRs. CFD 
simulations and laboratory experiments of baseline cases has 
been performed to examine the air flows induced by opening 
of a hinged door between a patient room and an anteroom with 
and without passage. Both the simulations and the experiments 
showed that door opening and passage lead to a fairly large 
amount of potentially contaminated air escaping the patient 
room. The CFD simulations was within acceptable limits with 
the laboratory experiments. The CFD model are currently being 
used to find simplified solutions to significantly reduce the air 
escaping the patient room by installing a ventilation supply unit 
that recirculates and filters a large air volume from the patient 
room and supplies it back to the anteroom trough diffusors 
when the door is open. The solution is also being tested in 
the laboratory. The preliminary results have shown promising 
results on how to suppress the air escaping the patient room to 
the anteroom due to door opening and passage.
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Ever since it was founded in 1973, 
CAREL has been at the cutting edge in 
the research and development of new 
technological solutions for air humidity 
control.

Our product portfolio comprises all 
humidification technologies, to offer you 
a high-quality product suited for your 
application. Humidification and control 
know-how combine to create reliable 
humidifiers with advanced control logic, 
yet that are easy to use and maintain.

heaterSteam titanium, the world’s 
only humidifier with titanium heaters, 
represents the pinnacle of this family of cutting-edge humidifiers.

heaterSteam titanium is a humidifier that stands out not only for 
its performance in terms of precision and continuous modulation in 
humidity control, but also for having achieved unprecedented levels 
of reliability. The unit can operate on any type of feedwater, even 
extremely aggressive water with a conductivity below 1 µS/cm and 
softened down to 0° fH. The titanium heating elements are completely 
resistant to corrosion. 

The reliability of titanium elements, 
protection against overheating and the 
rotation and redundancy functions make 
the Carel solution ideal for healthcare 
facilities in which service continuity is 
crucial: in fact, maintenance can be 
carried out on one unit while the other 
humidifiers in the system continue 
operating, automatically making up for lost 
production.

The heaterSteam titanium is the 
response to the need for precise relative 
humidity control, being able to respond 
to the humidity request with an accuracy 

of ± 1%. Modulation of production capacity from 0 to 100% and the 
possibility to preheat the water inside the cylinder mean heaterSteam 
is ready to respond promptly to variations in humidity request.

To find out more about the heaterSteam or CAREL’s 
solutions for humidity control, please visit www.carel.com 
or contact Carel Australia on 02 8762 9200 or via email at 
sales.au@carel.com 

heaterSteam unprecedented precision and reliability  
for humidity control

GENTEC SUCCESSFULLY DEPLOYS BAC: SOFTWARE-BASED 
WATER MANAGEMENT SYSTEMS

Designed to manage commercial facilities, including water-
temperature, taps, flushing systems, soap dispensers and water 
metering and real-time performance

Ideally suited for the Healthcare sector
Gentec Australia – the leading Australian manufacturer of high-

quality commercial plumbing products, has recently completed 
installing Building Automated Controls (BAC) at five major commercial 
health facilities. BAC is a software-enabled wireless system to monitor 
and manage Legionella and scalding risks due to fluctuating water 
temperatures. 

BAC solutions have been installed recently at prominent 
healthcare facilities, including Coffs Harbour Health Campus, 
Blacktown Hospital and New Maitland Hospital.

The innovation from Gentec is compatible with existing third-party 
Building Management Systems (BMS) to deliver a complete suite 
of services – from real-time visibility, auditing, analysis to storage of 
water temperature data.

BAC also delivers tangible cost savings when compared to hard-
wired or manual testing requirements as per health guidelines. 

BAC product highlights:
• Cutting-edge wireless connectivity 
• Temperature measurement taken directly at point of use 

• Intuitive interface 
• Flexible reporting 

system 
• Accurate data 

capturing 
• Enables conservation 

of water
• Unified investment 

cost with no bill 
shocks, no ongoing 
costs and zero 
upgrades 

Gentec works with architects and construction teams to design 
custom-made BAC solutions to fit the needs of any healthcare facility.

Gentec’s BAC wireless system ensures savings in labour, 
hardware, construction costs and on any ongoing fees.

Gentec recommends using Gpure range of stainless-steel lead-
free tapware in conjunction with BAC for optimal results.

To know more, call Gentec today on 2-9319 4422 or e-mail 
at info@gentecaustralia.com.au 

BAC control sensor
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FACILITIES NEED TECHNOLOGY TO KEEP THEIR SPACES 
SAFER AND HEALTHIER

Now more than ever, facilities need technology to keep their spaces 
safer and healthier. This powerful electrostatic sprayer, with the 
patented PowerWrap™ technology, delivers trusted Clorox solutions 
to the front, back and sides of surfaces. Providing more uniform 
surface coverage and empowering facilities to take on dangerous 
pathogens with the power and confidence of the Clorox®Total 360® 
Electrostatic system.

Clorox®Total 360® Electrostatic Sprayer
Protect your facility with a revolutionary proven system that helps 
reduce pathogens like never before. It pairs an innovative electrostatic 
sprayer with Total 360® Disinfectant Cleaner, Spore Defense™ 
Cleaner Disinfectant and Anywhere® Daily Disinfectant & Sanitizer to 
deliver superior coverage in an efficient, cost-effective way. Keep your 
facility healthier while saving time, money and labour.

How Clorox® Total 360® Technology Works
Electrostatic technology works by charging liquid droplets as they 
pass through a sprayer nozzle. The resulting charged droplets actively 

seek out surfaces and get attached to them. Electrostatic sprayers are 
engineered to treat high-touch areas more quickly and efficiently with 
the convenience of touchless coverage.

Efficacy
Electrostatic technology enables superior coverage of trusted 
Clorox® solutions in hard-to-reach places — including the side, 
underside and backside of surfaces. Pair the Clorox® Total 360® 
System with one of the Clorox chemistries that was safety-tested and 
TGA ARTG listed to use through an electrostatic sprayer.

Protect your facility more efficiently with the Clorox® Total 360® 
System advantages:
• Takes less time: up to 75% faster*
• Covers more: treat up to 1,800 sqm/hour
• Reduces cost: uses 65% less solution*
• 0 minute re-entry time

*Compared to a trigger sprayer

Learn more at cloroxprofessional.com.au or contact us on 
1800 314 737

As the health care sector emerges, cautiously, from the pandemic 
enforced lock down, stiff competition from core business for 
increasingly constrained budgets is likely to be the order of the day. 

In this environment a major challenge for healthcare engineers 
will be securing support for asset replacement projects. It has 
always been the case, understandably, that business cases for the 
replacement of non- core assets such as chillers and boilers are much 
more difficult to make than those for the replacement of core business 
assets. 

Of course there are many reasons for this that include:
• It is difficult to make the case that an asset requires replacement 

when it appears to be operating effectively;
• Engineering assets often fail in service gradually and stakeholders 

get used to ‘living with’ the inconvenience of unreliable operation- 
making it difficult for the need to replace them to be perceived; 
and,

• Key decision makers typically have a better understanding of the 
need for core business assets than they do for non- core business 
assets.
Faced with these challenges a number of healthcare engineers are 

turning to RMIT’s CAMS life cycle modelling tool to help communicate 
their long term asset replacement needs to senior management. 
Developed over the last twelve years by PhD students using a 

range of statistical analytical tools, a suite of 900 curves have been 
developed that model asset degradation over time. These curves 
are initially applied at individual asset level. CAMS then uses a self- 
learning algorithm informed by asset condition data, that is uploaded 
over time, to model how each individual asset is deteriorating in the 
field.

Asset data can be analysed and reported at both micro and 
macro level, assets can be classified in any way the client specifies, 
for example from the point of view of risk, priority or asset type.

Key to CAMS’s success has been the ability to present technical 
data about asset life in a way that is intuitive to senior management 
from a non- technical background. 

A large number of healthcare organisations, throughout the 
country have found success in deploying CAMS and see it as an 
essential tool in planning asset replacement activities. Helping to 
prioritise these works over time and to manage the expectations of 
senior stakeholders. Particularly when planning major items of future 
capital expenditure.

For further details please visit our website  
www.macdonaldlucas.com
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