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Our 
Values

Safety. Solutions. 
Service. 

These are Enginova’s 
core values that 

define the way we do 
business.

Our 
Vision

We aspire to be a lead-
ing engineering, con-
struction and project 
delivery organisation 
by continually chal-

lenging the norm and 
adopting world-class 

technologies.

• Honesty
• Quality
• Trust
• Authenticity

• Reliability
• Innovation
• Self-Awareness
• Relationships

Our clients have come to rely on our core services 
that are critical in delivering a successful project, 
from inception to completion.

20+

200+
Completed Projects

11
Dedicated, qualified and 
Experienced Staff

150+
Collective Team Design 
Experience (in years).
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We are trusted with our extensive skills 
and experience to provide professional 
design solutions to complex technical 
challenges, whilst delivering value and 
service to our clients.
Enginova is committed in striving for excellence 
through innovating our design process and 
workflows. The industry changes so rapidly from 
a technical perspective and we need to keep 
abreast in order to provide our clients with a com-
petitive edge. We pride ourselves in being nim-
ble and adaptable in order to achieve our clients 
goals and expectations.

Enginova is a value-based business. These 
values determine our team and the clients we 
collaborate with.  We are defined through the 
core principles of Safety, Solutions and Service. 
These principles allow us to adopt a philosophy 
of:
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The average Australian spends over 90% of their time indoors, with the typical office worker 
clocking in almost 9 hours each workday indoors. What if it were possible to engineer every-
day items in buildings, building services, and even our working habits to minimise the impact 
and spread of a pandemic? 

The current impacts of COVID-19

With the Australian federal debt expected to increase by $164 billion dollars in the 20-21 financial year, 
the impacts of the 2019 coronavirus are still to be fully realised. Many workers with the ability to do so 
transitioned to working from home during the worst parts of the outbreak, however not everyone had 
this luxury. The Australian unemployment rate has increased by a full two percentage points to 6.9% 
since the start of the coronavirus pandemic and it may yet increase further.

Building design has the opportunity to incorporate resilience against such threats that would enable 
occupants to continue through daily life with less worry about the impacts of a pandemic on them 
and the larger community.

There’s no one-size-fits-all solution to the challenges of the post-pandemic workforce, which will re-
quire drastic re-engineering of spatial layouts, function, operation and behavioural changes. At some 
point in the future we will need to turn our attention from survival to adaptation. At Enginova we are 
doing just that and visualising the post-coronavirus landscape, to understand how this crisis will have 
altered the psyche and behaviours of the population, and consequently what we need to address in 
the structure of our societies, and in support of one another through the function of work within close 
proximity. Whether there is ever a time again that we will call ‘business as usual’ remains to be seen, 
but one thing is sure-the impact of this crisis will be felt for generations to come. 

Until we find a vaccine or cure for emerging diseases like COVID-19, we will have to understand the 
physical and behavioural aspects of our lives to manage the potential for epidemic spread. This advi-
sory goes beyond what is currently practiced for minimising the impacts of COVID-19, albeit not ex-
haustive. It is merely used to engage respective stakeholders within the built environment to devise a 
‘brains trust’ of innovative design solutions, utilising current technologies to help us combat COVID-19 
and other pathogens within the built environment.

“COVID-19 is a 
humanitarian 

challenge that will 
have lasting effects 
on how people live, 

work, and play”.

IntroductionBriefly about us
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Evolutionary warfare

As quick as we develop various ways to fight a disease, new diseases mutate with the ability 
to survive in a never-ending arms race between human and pathogen. This adds difficulty 
to the challenge that architects and engineers face when designing ways to incorporate 
pathogen resilience into buildings as there is no single cure-all to protect the occupants. 

A HEPA filter in a mechanical ventilation system may be able to remove most pathogens 
to minimise airborne transmission, but this becomes irrelevant if the disease can survive 
on the entry handle to the building which is touched by each and every occupant as they 
enter. It becomes clear that we must consider all disciplines that form part of the design 
and services within a building to protect against as many transmission vectors as possible. 

The following are some topical considerations as related to building design but are not to 
be considered an exhaustive list.

Pathogen spread in buildings

A pathogen, such as coronavirus (COVID-19), can spread in one of two ways: direct trans-
mission, and indirect transmission. Direct transmission includes physical contact between 
persons, and the less obvious transmission via respiratory droplets and other bodily fluids 
which are directly expelled towards others via sneezing, coughing, etc. Respiratory drop-
lets are well known now as the culprit behind coronavirus spread, being heavy enough to 
fall to the ground after a short distance and become relatively harmless. 

Indirect transmission includes any method where some intermediate vector carries the 
pathogen from a carrier to a new host. For the case of malaria, the mosquito is the inter-
mediate vector. In buildings, regularly used surfaces are the vector. These are things such 
as the water cooler, door handles, lift car buttons, kitchen appliances (especially the coffee 
machine), computer keyboards, and meeting room tables. Such items are known as fo-
mites.
 
By recognising the way these pathogens can spread in the work environment, we can find 
engineering solutions to disrupt these vectors.  

“Apart from sterilising access points and other practices, 
such as safe distancing to minimise the spread of 
infections, we believe building systems themselves 
will provide inherent protection to the people through 
innovative building design.”

The World Health Organisation (WHO) has demonstrated that coronavirus can remain con-
tagious on surfaces for a few days, dependant on the surface material and ambient condi-
tions - a person leaving an office building could infect someone entering the building the 
next day simply by touching the door handle. Broadly speaking, when we think about how 
we can tackle transmission vectors through the architectural design of a building, we are 
trying to minimise three things: the need to touch and grab day to day objects and surfac-
es, the survivability of pathogens on those surfaces, and the way people move and cluster 
through spaces within a building.

No hands

It may sound obvious, but if we can eliminate the need to interact with just a few com-
monly used objects, we can greatly reduce transmission vectors in day to day building 
life.  Automated doors are already used for main entrances and other highly trafficked 
entryways of buildings, but this is not cost effective for less used doors. What if we could 
leverage parts of our body that do not need to remain as clean? Using our feet instead 
of our hands to guide us through building spaces, equipping doors with kick plates and 
foot hooks allows for hands-free operation, and this can be done for both latching and 
non-latching doors. 
Other tools can be used to remove the need for hands: gesture and voice control to operate 
doors and lift cars without having to physically interact with them.

Spatial awareness

A lesson learnt from the COVID-19 outbreak is that the 
average person is not great at estimating just how far 1.5 
metres is, with many only physically distancing about 
1 metre or less. A straightforward approach is to simply 
limit the number of workspaces within an office or the 
number of dining tables within a restaurant to maintain 
the necessary separation. Further reinforcement of this 
idea can be done by including more subtle visual spacing 
markers.

There is a lot of room to decide what these markers might 
look like, but could include things like patterned carpet-
ing, spacing of windows and columns, and separated 
walkways distanced from the workstations within an of-
fice. By suggesting through colour and space the different 
uses we can influence occupants to physically distance 
without having to tell them outright.

Architecture
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UV-C lighting

UV-C light is germicidal and deactivates the DNA of bacteria, viruses and other pathogens. 
As a proven technology, being used since the late 1800s, there are numerous well researched 
and documented benefits. As a non-chemical method of disinfection, it is relatively simple, 
inexpensive, and low maintenance. All a lamp requires is sufficient power and time to deac-
tivate a pathogen, both of which can be controlled to suit the situation. Correctly designed 
UV-C lamps can kill up to 99.99% of common pathogens, such as E. coli, staphylococcus, sal-
monella, and many more. They also provide additional mould and fungi protection benefits.

The challenge with UV-C light is maintaining a secure and safe way for the lamps to be 
used as it can harm more sensitive parts of the body, such as the eyes. UV-C lamps can be 
incorporated into mechanical ductwork as a way of cleaning the air as it passes through air 
handling systems, or it can be used more broadly throughout a space, as is already used in 
hospitals to sterilise an entire room.

WELL Building Standard

Many are familiar with Green Star and NABERS ratings, and the benefits of building energy efficient 
buildings. The WELL Building Standard is a new international rating system for tracking building efficien-
cy that works through evidence-based measuring, certifying and performance monitoring of building 
features that affect occupant health and well-being. The rating has the support of the Green Building 
Council of Australia. Given that the most expensive resource for a company is its people, it makes sense to 
ensure that they are healthy and well. A workforce that feels better performs better.

By providing a recognisable health rating, building owners will be able to show off their building perfor-
mance to potential clients and occupants as an additional incentive. Such incentives may become the 
make or break factor for drawing clients in times of crisis as we have seen during the COVID-19 pandemic.

Electrical

Resistant surfaces

If we cannot eliminate the need to touch a surface, we can look at making that surface resistant to patho-
gens so that bacteria and viruses are eliminated on the surface, reducing the window of time for a fomite 
surface to remain infectious. There are two ways surfaces can protect against pathogens: by killing the 
pathogen on the surface or preventing a pathogen particle from resting on the surface. Copper alloys are 
an example of the first method. They have an ionising effect that denatures a bacteria or virus, rendering 
it safe. Similarly, other synthetic or natural oil-based coatings with antiviral properties could be used to 
protect a surface. 

We can also take inspiration from cicada wings, which are finely rough at a nanometre scale such that 
bacteria cannot settle on them and become dislodged or burst open. Titanium alloys can be finely 
etched to hold a similar property which appears smooth to human touch but impenetrable to bacteria. 
New plastic coatings and graphene sheets are also showing promise in this area. 

There are challenges associated with any of these methods, namely the cleaning and maintenance re-
quired to sustain the antibacterial and antiviral properties, and the cost of the materials. The Pareto prin-
ciple would suggest that with careful selection we would only need to coat 20% of the relevant surfaces 
to eliminate about 80% of the transmission vectors. Some examples of these surfaces could include door 
handles, lift car buttons, appliances, and handrails. 
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Information & Communications 
Systems (ICT)
The integration of digital technology into pandemic policy and response could be one of several char-
acteristic features of countries that have flattened their COVID-19 incidence curves and maintained low 
mortality rates. In the race to contain the spread of a highly transmissible virus, countries have quickly 
deployed digital technologies to facilitate planning, surveillance, testing, contact tracing, quarantine, and 
clinical management in order to manage and minimise the burden of this disease.  

The deployment of IoT 
remote sensors to monitor 

body temperatures 
and changes in body 

temperatures could help 
identify potential hot 

spots in the population.

Internet of Things (IoT)

The Internet of Things is a scalable and automated solution that has seen explosive growth in other industries 
such as automated manufacturing, wearable consumer electronics, and asset management. IoT consists of 
several functional components: data collection, transfer, analytic and storage. Data is collected by sensors 
installed on mobile, end-user hardware like phones, robots, or health monitors. The mobile data is then sent 
to a central cloud server for analytic and decision-making. A prime example where IoT can assist in minimis-
ing transmission, both contact surface and airborne, can be seen in a commercial office tower within a foyer 
space. 

Imagine this hypothetical scenario—as you enter your office building, several IoT devices have already identi-
fied you and have automatically initiated the following sequence: 

1. CCTV camera has visually identified you (via facial recognition and walking gait) as staff in the building 
and is aware of what time and what floor you work on. The building activates the access control system 
to let you into the foyer.  

2. Thermal imagery cameras located at front entrance have measured and recorded your temperature in 
real-time. Any deviance to set-point temperature will notify security or building manager on their mo-
bile device or security system. 

3. When you are ready to head to the lifts, you can either present yourself to an automated facial recogni-
tion kiosk or notify through your mobile device. You are now free to physically distance in the foyer or in 
proximity of the building.   

4. Your mobile device can also notify you if it believes that you may be unwell and if you      
should consider visiting a doctor.

5. Building management system will automatically allocate a safe number of persons to 
utilise the lift going to the same floor. This will be an advanced notification on your mobile 
device advising you to present to the designated lift. 

6. As you exit the lift and head towards your office, Bluetooth RFID can be used to automat-
ically unlock and open the doors to allow you to enter.

Smart buildings

Within the office, further devices can be integrated to enhance safe functionality as illustrated in the figure below.

This example demonstrates the possibility of using IoT and connected devices/systems to enable true `non-touch‘ 
functionality. Albeit it must be noted that the system is largely dependent on the resilience of IT infrastructure 
and robust high level of security, to ensure privacy and data cannot be tampered or distributed. This is beyond the 
context of this scope with further scrutiny and discussion needed by industry specific experts in the field. 
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Mechanical Services (HVAC)

The COVID-19 pandemic has made mechanical and HVAC services the villain of droplet spread, and it still remains unclear how 
much HVAC contributes to the spread of respiratory droplets. Regardless, the next widespread disease may spread completely 
through airborne particles in which case there is a necessity for smartly designed services that can operate without contributing 
to spread.

A few examples of how smart design can be incorporated into mechanical services are investigated further.

There is a fine line between reducing COVID-19 risk through 
HVAC systems such as filtration, air dilution, sterilisation 
to increase in energy consumption. Careful consultation 
with engineers is critical to ensure bespoke solutions do 
not come with significant cost penalties.

STOP

Air Dilution

By increasing the supply of fresh air to a building, we begin to dilute the air and minimise the likelihood of con-
tact with airborne pathogens. This is aided also by increasing the air change rate of the space and the supply 
and exhaust airflow of existing systems to increase air velocities to encourage mixing. The challenge comes from 
doing this while maintaining occupant comfort and room pressurisations. A good side benefit is that increasing 
the fresh air supply to a space is also shown to create significant improvements to the mental faculty and general 
well-being of occupants.

Another way to do this is incorporating air purge cycles into the day to day operation of HVAC systems, thereby 
completely changing the air within a building and removing as much contaminated air as possible. In an office 
building, this can be done overnight where there is unlikely to be any occupants so that the building is fresh for 
the next day. 

Effective Air Changes

Effective air change (EAC) is a measure of how much stagnant air is removed from a space. Consider a large room 
where all ventilation grilles are only on one side of the space—the side without grilles would have very poor airflow, 
so while the entire space has a high air change rate, the effective air change rate is low.

Using displacement ventilation systems (instead of the more common entrainment flow systems) is one way to 
improve the EAC of a space to minimise stagnant air zones. Displacement systems use low level supply air grilles 
which exhaust via high level return air grilles (versus the ceiling mounted supply and return of entrainment sys-
tems). ASHRAE has demonstrated that well designed displacement air systems are highly effective at removing 
airborne contaminants that are equal to or lighter than the ambient air (e.g. respiratory contaminants, tobacco 
smoke, etc).

Computational Fluid Dynamics (CFD)

As mentioned before, human comfort should still be considered while implementing new meas-
ures to mitigate airborne transmission risks. Computation fluid dynamics (CFD) can be a valuable 
tool to demonstrate the effectiveness of HVAC systems by simulating the existing and new condi-
tions within a space. Some of the typical items that can be demonstrated via CFD analysis include:

• Local mean age of air (a measure of EAC);
• Simulate contaminant particle trace and path from a contaminant source;
• Human comfort conditions;
• Indoor air turbulence and velocities; and
• Airflow patterns and ventilation effectiveness.

Filtration

A person can become infected with the virus if they directly inhale airborne droplets from a person with COVID-19.  
Small particles released during a cough can stay airborne for hours and circulate through the air conditioning sys-
tem. To prevent the spread of COVID–19 particles it can be advisable for air handling units which cover large areas 
to be fitted with a filter of a higher filtering capability such as HEPA filters. A HEPA filter is up to 99.9% efficient at 
filtering 0.3µm particles in standard tests. HEPA filters could be used to treat the exhaust/return air and installed 
at the primary point of air extraction in the room. While a HEPA filter is the most effective filter at removing parti-
cles, lower efficiency filters may be preferred based on the degree of risk and additional costs added (both capital 
and running) due to using HEPA. Other filtration systems could be used, such as UV-C mentioned previously.

Energy Recovery

One downside to the increased outside air and air changes rates is the substantial impact on energy con-
sumption and efficiency of the air handling units required to process this air. Energy recovery devices are a 
way to minimise this impact as they can capture some of the existing energy from cool air and use it to treat 
incoming warm outside air. Care must be taken to only select recovery devices which maintain complete 
separation between return and incoming supply air as to not also become a source of contamination. An air 
to air heat exchanger can provide major energy savings through this pre-cooling effect in summer and pre-
heating effect in winter, thereby mitigating the energy impact of providing additional air dilution to a space.
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On the horizon

For many of us, the coronavirus has been the most significant, and perhaps the most trau-
matic, experience of our lives. It will have a huge impact on us as individuals, as a society and 
as a workforce. Although it’s hard to imagine right now, the coronavirus crisis will eventually 
end, and things will get back to normal. Well, some things will go back to the way they were. 
For others, there will be a new normal.

We can safely assume a healthy building in the COVID-19 era is reliant on intense cleaning 
regimes, fresh air and natural light. But it will also be dependent on a host of technologies 
that, for the most part, we’ve resisted until now. Just as surveillance and security stepped up 
after the September 11 terrorist attacks, COVID-19 will force us to trade off some privacy in 
exchange for safety and job security. 

Besides finding a viable vaccine for COVID-19, technology will have an ever increasing role in combating the spread 
of this deadly disease. Examples of what we believe we will increasingly see in workplaces include:

1. Biometric hardware:

 Installation of information AI chat-bot kiosks that will simultaneously take temperature scans and test  

 employees/visitors as they enter the building. Chat-bots will automatically alert management and deny  

 entry should there be any anomalies.

2. AI and analytics:

 Apply social distancing rules within the office space with the help of AI and analytics to manage   

 assigned seating, split shifts, staggered starts, weekly rotations and space restrictions.

3. Smart security:

 Lock down employee access to certain floors or days, and use sensors to supervise compliance.

4. Building management systems:

 Monitor fresh air and indoor humidity rates. Live air sampling devices to detect traces of COVID-19 and  

 other specific pathogens.
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5. Advancement in drone and robot technology:
 Send medical supplies, sanatising large areas, broadcasting information.
6. Nano technology:
 Application of filter coatings, re-active agents in presence of virus, pathogen killing clothing  
 and materials.
7. Augmented and virtual reality:
 To work remotely and collaborate within an immersive digital 3D environment.
8. Closed plan office spaces:
 Going back to yesteryear office layouts, you may see more cellular office stations or high  
 walled cubicles and larger break out spaces in order to minimise transmission.

As we head into 2021, the battle against COVID-19 will continue to be a challenge as we grasp how to bring 

normality into our lives. Through innovative ideas, technologies, advancement in medical research to potential-

ly finding a viable vaccine; this quarterly advisory publication will provide in-depth understanding to current 

trends and how they can be applied. Building resilience requires understanding of current tools, ideas, technolo-

gies that are available and utilising this to engineer solutions to everyday challenges.  At Enginova, we shall con-
tinue to be at the forefront of research and development trends that enable better understanding and aware-
ness, so informed decisions can be made. Our next publication will go into more detail of what is highlighted 
in this document and illustrate practical examples of how we can build resilience within the built environment.
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