


Evacuation:; 10,000
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Evacuation: 10% Bed-Ridden




Evacuation: 5% in Intensive Care
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60% were Immuno-Compromised
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30 x 4-year olds...
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Critical Buildings in
Bushfire Areas Face Vastly
Different Challenges...




Bushfire Smoke
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The
Bushfire
Event

Bushfires led to
over 170m particles
per m3 pre-
filtration.

A 30x increase on
the average particle
number
concentration
without bushfires.

Number of Particles in m3 of Air

180,000,000

160,000,000

140,000,000

120,000,000

100,000,000

20,000,000

60,000,000

40,000,000

20,000,000

Total Number of Particles (0.3 pm ~ 25um)
Reference AHU (14 January 2026)

~=Mixing Chamber - Average (Stage I, Il and IlI)

== Mixing Chamber - Bushfire Episode
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Imagine for a moment if
this hospital was impacted
by a catastrophic fire...




Interventional AHU Performance During Bushfire Episode
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Why is this important?

lospitals Regional patients can’t be evacuated
Smoke infiltrate
Conventional HVAC will degrade

Patients and staff will lose visibility and cognition
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The Extended Tenability *_
Framework o




Tenability Framework

Short Term

Tenability

— 4 Hours

Thermal
Protection

Built Form
Focus

urne Convention & Exhibition Centre



Tenability Framework

Short Term + Extended
Tenability Tenability

— 4 Hours — Safe
Occupancy
| Thermal | Cognition
Protection of Staff
Built Form Clinical
Focus Function
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The Conventional Timeline

Detection

-

e Unknown levels of air
quality

e Unknown levels of bushfire
readiness

e Contaminants already
coming through G4/F8
filtration

5-7 May 2026

Initial Response

* Close Outdoor Air Dampers
¢ Building now negatively
pressurised

Q Melbourne Convention & Exhibition Centre

¢ Unfiltered contaminants
entering through front doors

¢ Infectious aerosols now
impacting
immunocompromised
patients

¢ fireaustralia.com.au




The Conventional Timeline

Detection Initial Response

e Unknown levels of air ¢ Close Outdoor Air Dampers e Unfiltered contaminants
quality e Building now negatively entering through front doors

¢ Unknown levels of bushfire pressurised ¢ Infectious aerosols now
readiness impacting

e Contaminants already immunocompromised
coming through G4/F8 patients
filtration

\ .

Immediate Aftermath Resuming Operations

e Thermal protection e Dampers still closed e Eventinjuries need
ensures survival e Unfiltered treatment
e Elevated particulates, contaminants still e A contaminant filled
sVOCs, acid gases, breaching the building hospital.
soot, odours, carbon e Infections likely present
monoxide.
- J - J g J

5-7 May 2026 Q Melbourne Convention & Exhibition Centre <§> fireaustralia.com.au




The Conventional Approach

Smoke
particles &
odours

Infectious
Aerosols




The Enhanced Approach

M Clinical Safety
Canwe k.eep . Continued Operations
people alive? Can we sustain

C

Infection an we
prevention in continue a
patientcare? | functioning
hospital during
a Crisis?




The Enhanced Approach

Can we keep
people alive?

Clinical Safety

Can we sustain
Infection
prevention in
patient care?

\
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|

_ Continued Operations
C

an we
continue a
functioning
hospital during
a crisis?

|

Compliantin a fragile
system
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The Enhanced Approach

Clinical Safety

Can we keep
people alive?

. Continued Operations
Can we sustain

Infection Can we
prevention in continue a
clinical care? |functioning
. ’ hospital during

— . a Ccrisis?
[ Compliantin a fragile J
\

system
Functional Tenability & Resilience




The Enhanced Approach

Minimal smoke Minimal
particles & Infectious
odours Aerosols
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I’m a Fire Engineer.

WHY DO | CARE?




Why do | care?
Supports life safety during event

e Provides an extended duration of tenability for a Spec 43 compliant area
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Why do | care?
Supports life safety during event

e Provides an extended duration of tenability for a Spec 43 compliant area

Ofelo [ oI MREILIEaIIsM Odour Control

e Less odours, means less sense of infiltration, means less panic by occupants
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Why do | care?

Shelter in Place Supports life safety during event

e Provides an extended duration of tenability for a Spec 43 compliant area

Ofelo [ oI MREILIEaIIsM Odour Control

e Less odours, means less sense of infiltration, means less panic by occupants

Degraded Conditions [Iai{=Yeiile]aN®e]a]1ge]!

e I[mproves the ability for the hospital to continue operations and aids post event recovery.

5-7 May 2026 Q Melbourne Convention & Exhibition Centre (9 fireaustralia.com.au




Co-funded by
RACE for

203G

BUSINESS

Victorian
Health Building
Authority




Co-funded by
RACE for

203G

BUSINESS

Victorian
Health Building
Authority

Project partners

“ Adelaide
University

B3 Sustainable Solutions for
Pandemic and Bushfire Resilience
in Healthcare Facilities

(J Plasmashield.




Controlled Burn Uncontrolled Burn

Bushfires &

" Fine particulates <1um v v

Contamlnants Ultra Fine Particles v y
<0.1um

Semi-VOCs v v

PAHs - Soot v v

Carbon Monoxide v v

Unplanned burns Acid Gases and HCN v

LR Heavy Metals v

structural fires,

leading to higher Dioxins, flame y
toxicity retardants, phthalates

Microplastics etc v

Arinaitwe E, McNamee M. Firefighter exposures during structural fires: An overview of real-world
data. Sci Total Environ. 2026 Jan 15;1012:181211. doi: 10.1016/j.scitotenv.2025.181211.
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The Intervention

Echuca Hospital




Phase 1: Stage |
System Unchanged _IT_I”OI;.W:. E on &
e 100% Outdoor Air System (6:6 ACH) raditional Fiitration

e Heat Recovery Wheel Heat Recovery

e Pandemic Proof

AHU-o02 (Intervention)

Chilled water coil - north
water flow rate
Inletfoutlet temperature
Hot water coil - north

« Temperature
« Flow speed
0

« Particle counter 7
« Temperature + Particle counter

Fine f'llter Supply fan + Temperature Supply air ‘
A . water flow rate
» Relative humidity damper,- North I
Inlet/outlet temperature 4 |
. €O, Z :

2 :
[
|

9 Supply air

<
o

!

« Particle counter
« Temperature

« Relative humidity
. 0,

Chilled water coil - south
water flow rate,
Inlet/outlet temperature M

Hot water coil - south + Temperature
water flow rate, + Flow speed
Inletfoutlet temperature

|
Exhaust air Retvum air Return fan
damper damper ¥
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Phase 1: Stage 3 To:
System Swapped Conventional Outdoor Air +

e 33% Outdoor Air System (2:6 ACH) bioHEPA Decontamination at

e bioHEPA Installed
e Pandemic Proof (2+4ECAi=6:6 ACH)

AHU-o02 (Intervention)
Chilled water coil - north

« Temperature
water flow rate

= Particle counter \ Particle counter Inletfoutlet temperature . Flowsp:ed
Outdoor air : Temperaturer ' Supply fan + Temperature Hot water coil - north Supply air |
p = Relative humidity A R water flow rate PRy !
amper + Flow spee [ » Relative humidity damper,- North I
N g | . o Inlet/outlet temperature A !
| ! ‘ ’ A T 1| :
| | ‘ | = -
I ! I
| (S - ‘ (2] ) Supply air
X i I tonorth wing
- I
Outdoor
air
Recirculated
air
b
|
I
I
Exhaust \ -:$ Supply air
air ! to south wing
I
<1 : < < ' — =
- = I |
1 1 . !
: | | ;’ - ‘6 o [ :
) : : | : 1! |
| ! 1 1|
i ! s [ +
I 1 1
| i | !
1 1 ! !

=

I

I

I 1

¥

‘ v v M '

Exhaust air Return air Returnfan  Flow speed v

damper damper « Particle counter
+ Temperature
= Relative humidity
. O,

Chilled water coil - south

water flow rate,

Inletfoutlet temperature M

Hot water coil - south + Temperature
water flow rate, * Flow speed
Inlet/outlet temperature




Average Filter Penetration Rate

F i Ite r Fine and Coarse Particles (0.3 pm ~ 25 pm)
Penetration 14.00% S

12.89%
Rate 12.00%
11.00%
10.29%

£ 10.00%

L.

._E 8.00% 7.58%
The intervention g
AHU is comparable & eoo
at ~10%, then drops =
to near-zero with 00
bioHEPA filtration.

2.00%

The difference 0.00%
between bl ue and W Existing Filtration - With ERV (Stage |) m Existing Filtration - Mo ERV (Stage Il) m bioHEPA Filtration - No ERV (Stage Il1)

E Reference AHU - Stage | B Reference AHU - Stage Il [ Reference AHU - Stage Il

green appears to be
ERV leakage.
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Bingo

4 N
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\ /
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Efficiency
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Volatile Organic
Compounds
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4 )

Pressure Drop
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Distance Duration

o AN N\ J/

4 N/ N

. + Ultra Fine
Filtration Particles Fungi
Consistency 20 to 100
nanometres
\_ AN AN J
4 N\ /7 N /7 N\
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Compounds
\_ VAN VAN Y,
4 N /7 N/ N
Particles
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e ~N WHO indoor air quality guideline is 100 ug/m3

Formaldehyde All values at the Mixing Chamber - before the
9 y filter - were less than 3 ug/ms3in each Stage

Formaldehyde in the Supply Air - after filter - was
not detected after bioHEPA installation

Detected K /

PlasmaShield.

bio-HEPA™ technology




Bushfire
Smoke

Bingo

4 N
Number of Data
Records
\ /
4 N
Filtration
Efficiency

_/
4 N
Volatile Organic
Compounds
. _/
4 )

Pressure Drop

. /

4 N 7 ~N N
Byshfire Bushfire Carbon Dioxide
Distance Duration

o AN N\ J/

4 N/ N

. + Ultra Fine
Filtration Particles Fungi
Consistency 20 to 100
nanometres
\_ AN AN J
4 N\ /7 N /7 N\
Semi Volatile
Organic Ozone Formaldehyde
Compounds
\_ VAN VAN Y,
4 N /7 N/ N
Particles
Peak Load - E”erg”’t.
onsumption 0.3 to 25 microns
\_ VAN J\L J




12000

10000

4 )

Pressure Drop

6000
\_ J
Pascals - l

Stage | Stage |l Stage |l

Fan Power (W)

N
O
O
O

MW Supply Fan EReturn Fan

PlasmaShield.

bio-HEPA™ technology




Bushfire
Smoke

Bingo

4 N
Number of Data
Records
\ /
4 N
Filtration
Efficiency

_/
4 N
Volatile Organic
Compounds
. _/
4 )

Pressure Drop

. /

4 N 7 ~N N
Byshfire Bushfire Carbon Dioxide
Distance Duration

o AN N\ J/

4 N/ N

. + Ultra Fine
Filtration Particles Fungi
Consistency 20 to 100
nanometres
\_ AN AN J
4 N\ /7 N /7 N\
Semi Volatile
Organic Ozone Formaldehyde
Compounds
\_ VAN VAN Y,
4 N /7 N/ N
Particles
Peak Load - E”erg”’t.
onsumption 0.3 to 25 microns
\_ VAN J\L J




Peak Load

PlasmaShield.

bio-HEPA™ technology

51%

Energy Recovery
Ventilation

N
66.7%

Optimal
Decontamination
Strategy




Bushfire
Smoke

Bingo

4 N
Number of Data
Records
\ /
4 N
Filtration
Efficiency

_/
4 N
Volatile Organic
Compounds
. _/
4 )

Pressure Drop

. /

4 N 7 ~N N
Byshfire Bushfire Carbon Dioxide
Distance Duration

o AN N\ J/

4 N/ N

. + Ultra Fine
Filtration Particles Fungi
Consistency 20 to 100
nanometres
\_ AN AN J
4 N\ /7 N /7 N\
Semi Volatile
Organic Ozone Formaldehyde
Compounds
\_ VAN VAN Y,
4 N /7 N/ N
Particles
Peak Load - E”erg”’t.
onsumption 0.3 to 25 microns
\_ VAN J\L J




1000

_E 900
=2 800
4 ) -
2 700
Energy 8
. N
Consumption > > 600
o
— —
- 00
\. / 2z 0
> < 400
'©
O 300
QL
on
© 200
>
< 100
O

Scenario A (100% AO  Scenario B (33% OA with
with HRU) BioHEPA)

B Cooling Plant M Heating Plant M Fans M Others




Bushfire
Smoke

Bingo

4 N

Number of Data
Records

\_ J
4 N

Filtration
Efficiency

/
4 N

Volatile Organic
Compounds

\_ _/
4 )

Pressure Drop

. /

4 N /7 N N
Byshfire Bushfire Carbon Dioxide
Distance Duration

A\ AN RN J/

e N N

' + Ultra Fine
Filtration Particles Fungi
Consistency 20 to 100
nanometres
\ AN A\ J/
4 N\ /7 N /7 N
Semi Volatile
Organic Ozone Formaldehyde
Compounds

. AN AN J

4 N /7 N/ N\
Peak Load Energy' Eushflre S+m-::~ke

Consumption Infiltration
\. J\ AN J




Fine Particles (0.3 pm ~ 1 pm)
Average Filter Penetration During the Bushfire Episode {12-16 January 2026)
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The Enhanced Approach

Maintain Pandemic Mode Lower Peak Load
+ Solve Bushfire Smoke + Manage Pressure Drop
+ Solve Bushfire Odours + Reduce Energy Use
+Eliminate Mould + Avoid Additional Space

nvention & Exhibition Centre



The Enhanced Approach

Maintain Pandemic Mode Lower Peak Load
+ Solve Bushfire Smoke + Manage Pressure Drop
+ Solve Bushfire Odours + Reduce Energy Use
+Eliminate Mould + Avoid Additional Space

Robust System
&
Multiple Hazard Resilience




Sustained Clinical Operations

in Multi Hazard Conditions

Survival

5-7 May 2026 Q Melbourne Convention & Exhibition Centre (9 fireaustralia.com.au




bIOHEPA Unit

Cleans & Filters Air

Jne unit, per 45 occupants.



A Huber & Ranner Decontamination AHU (D-AHU)
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B3 Sustainable Solutions for
Pandemic and Bushfire Resilience
in Healthcare Facilities
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" Outdoor Air + E quivalent Clean Air

B3 Sustainable Solutions for

oo Better Air Quality + Lower Energy
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