





INTRODUCTION TO URECSYS TEAM

BRINGING SCIENTIFIC KNOWLEDGE TO THE FACILITY MANAGEMENT FIELD

NIR BASSA

CANCER RESEARCH
FOUNDER AND CEO

» M.Sc in cancer research
and biochemistry, with

honors

» International academic
publications

> Registered several
approved patents

> Served as a scientific and
technological innovation
consultant for multiple
entrepreneurs and
companies on behalf of
the Ministry of Economy
and Industry

DR. KOBI RICHTER
NEUROBIOLOGY
FOUNDER AND SHAREHOLDER

» Founder of Medinol and
Orbotech

» Intellectual property
luminary

» Developed
groundbreaking medical
products and founded
several leading
companies

» CTO of world-renowned
medical engineering
firms

DR. MAOR GANZ
COMPUTER SCIENCE
cTO

> Expert in mathematics,
algorithm
development and
machine learning

P International academic
publications

» Multiple academic
awards and grants.

DR. YOTAM HARPAZ
PHYSICS
PhD"

P International academic
publications

> Multiple academic
awards and grants.

P Expertise in algorithm
development, applied
physics and gas
diffusion models

CLEAN AIR, ANYTIME, ANYWHERE

DR. IMMANUEL LERNER
CANCER RESEARCH
FOUNDER

> Extensive background
in cancer-research,
biochemistry and
medical science

» International academic
publications —
Including a publication
co-authored with a
Nobel Prize Laureate

» Multiple academic
awards and grants.

DR. SHIMON AMIT
BIOLOGY
FOUNDER

> Has developed
innovative medical
urology devices

> Multiple academic
awards and grants.

P Publishes several
academic publications

> Registered several
approved patents



BENEFITS TO END CUSTOMER
HEALTHY BUILDING SMART GREEN BUILDING

» Unprecedented protection against the » Constant assurance of ventilation levels in accordance
with the most advanced international standards

penetration of Urban /Transportational » Al and Scientific Algorithms for HVAC functionality &
effectiveness and constant system fault detection
» Up to 9 LEED points (Approved by the USGBC)

» Dynamic and remote control of the buildings’
ventilation systems (real-time response to fires)

CLEAN AIR, ANYTIME, ANYWHERE

/ Industrial Air Pollution into the
building

» All-around holistic solution — pollution,

. . . . » Reduces greenhouse gas emissions
carcinogenic pollutants, biological factors, CO,

» Easy installation — inexpensive to maintain

levels, humidity, temperature & more .. .
y P » +25% reduction in energy consumption related to

» Better long-term health of employees buildings” ventilation systems

» Simple interface to existing systems — smart

» Fewer sick days
management

» Improved employee productivity and cognitive



SOME OF OUR CUSTOMERS AND PARTNERS

: g a I N M ICI‘OSOft technology was installed in our building,
employees reported that they breathe better. The

z@; ?5% bottle of Painkillers available for the employees
Wl & remained full and almost unused.”

S
wework @
Unilover

CLEAN AIR, ANYTIME, ANYWHERE

Avi Zoaretz - piRECTOR OF INNOVATION
MEXICHEM-Orbia (Netafim)
“Three months after the Urecsys

https://www.ukgbc.org/solutions/urecsys-

ventilation-management/

@PI—IOEI\IIX

Insurance Group, Inc.

WIDE PIPELINE OF NEW HIGH-PROFILE CLIENTS AND PARTNERS IS RAPIDLY EVOLVING


https://www.ukgbc.org/solutions/urecsys-ventilation-management/
https://www.ukgbc.org/solutions/urecsys-ventilation-management/
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WeWork Offices

== Qutdoor Pollution Levels
==The Measured Indoor

Pollution Levels (in the
building)

The Accurately Predicted
Indoor Pollution Levels
without Urecsys’ System =
Standard Mode

- Actual Reduction of

the public’s hazardous air
pollution exposure

Omri Porat — VP Operations
WeWork

“We started working with Urecsys due to repeated

complaints about headaches & lack of air from our

tenants. The installation was efficient and

connected to the building's systems (an LG

system).

» Complaints about "lack of air”, suffocation or
headaches have stopped.

» Energy reduction — as evident from the
electricity bills of the building.

» Solving problems with the LG systems that
were unsolvable.

Bottom line - highly recommended!"




General Motors Offices

== Qutdoor Pollution Levels
==The Measured Indoor

Pollution Levels (in the
building)

The Accurately Predicted
Indoor Pollution Levels
without Urecsys’ System =
Standard Mode

- Actual Reduction of
the public’s hazardous air
pollution exposure

Shelly Itach — Chief Operations Officer
General Motors

“Our partnership with Urecsys has vyielded
impressive results.

Since implementing their service, workplace health
complaints, notably headaches, have dramatically
decreased.

This improvement has not only enhanced overall
employee well-being but also fostered a noticeable
increase in office attendance.

Employee feedback reflects the positive impact,
with remarks highlighting enhanced comfort and
vitality.

Clearly, Urecsys' solution has significantly
bolstered productivity, reduced sick days and
encouraged a more active presence at the office.



HP Offices

== Qutdoor Pollution Levels
==The Measured Indoor

Pollution Levels (in the
building)

The Accurately Predicted
Indoor Pollution Levels
without Urecsys’ System =
Standard Mode

- Actual Reduction of
the public’s hazardous air
pollution exposure

Keren Shinhar — Sustainable Business
Manager, HP

“The Urecsys system has reached
unprecedented achievements in reducing
the amount of urban pollutants entering
our buildings, so we have promoted the
installation of the system in three more
of our buildings.”



URBAN AIR POLLUTION

VOCs

Nitrogen Oxides (NOx): NO, NO,
MOLECULAR SIZE: ANGSTROMS

v Contribute to DNA strand breakage, increased mutations and cancer
v Damage lung tissue and increase sensitivity to infections

v Damage enzymes and lipids, promote metastasis

v Damage the respiratory and immune systems

v One of the most significant factors increasing mortality and morbidity rates
v Shorten overall life expectancy

Hydrocarbons (HC), Volatile Organic Compounds
(VOC) and Polycyclic Aromatic Hydrocarbons (PAH)

MOLECULAR SIZE: ANGSTROMS

v Promote cancer development and interfere with fetal development
v Detrimental at the epigenetic level
v Interfere with control of cell division, cell-cell interactions, and more

Suspended Particulate Matter (SPM):
PMO.l/ PMZ.S/ PMlO

MOLECULAR SIZE: ANGSTROMS — FEW MICRONS

v Carry carcinogenic materials
v Penetrate deep into the lungs and mucosa
v Cause biochemical, genetic, and mechanical damages

CLEAN AIR, ANYTIME, ANYWHERE

Sulfur Oxides (SOx): SO,, SO,

MOLECULAR SIZE: ANGSTROMS

v Promote cancer and cardiopulmonary diseases
v Induce respiratory system irritation
v Increase overall mortality rates

Carbon monoxide (CO)
MOLECULAR SIZE: ANGSTROMS

v Displaces oxygen by binding between hemoglobin and atmospheric oxygen (CO
binding to hemoglobin is 249 times stronger than the affinity to atmospheric
oxygen)

v Causes asphyxiation at high concentrations

Smog and Ozone (O,)

MOLECULAR SIZE: ANGSTROMS

v Extremely reactive molecules
v Cause irritation of the eyes and respiratory system



POLLUTANTS — HEALTH & MEDICAL EFFECTS AR Wi
i ] V@ orld Health
Health Risks of Air Pollution In Europe — HRAPIE Project XSE¥ Organization

Recommendations for concentration-response functions for cost-benefit analysis recionaLorrceror EUFOP@
of particulate matter, ozone and nitrogen dioxide page

Table 1. CRFs recommended by the HRAPIE project

NO,, long term and short-term exposure

all ages

Pollutant Metric Health Outcome Group RR (95% Cl) Range of Source of background health Comments
per 10 pg/m3 Concentration data
(NOZ, Annual mean] |[Mortality, all-cause B* 1.055 >20 pg/m
(natural), age 30+ (1.031-1.080) - 3
years Every addition of 10 pg/m?3 to the
\L .
NO, annual mean raises the
Mortality Rate by 5.5%
(All-Cause Mortality, aged 30+)
(NO,, Daily Mortality, all (natural) }| A* 1.0027 All -
maximum 1 hour |||causes, all ages (1.0016-1.0038) Every addition of 10 pg/m3 of NO, to the
 mean most polluted hour of the day raises the
Mortality Rate by 0.27% (as a short-term impact)
NO,, 24-hour Hospital admissions, A* 1.0180 All European hospital morbidity
mean respiratory diseases, (1.0115-1.0245) database (WHO, 2013f), ICD-9 codes

460—-519; ICD-10 codes JOO-J99




POLLUTANTS — HEALTH & MEDICAL EFFECTS
Health Risks of Air Pollution In Europe — HRAPIE Project

Recommendations for concentration-response functions for cost-benefit analysis recionaLorrceror EUFOP@
of particulate matter, ozone and nitrogen dioxide page

Table 1. CRFs recommended by the HRAPIE project

PM, 5, long term and short-term exposure

Pollutant Metric Health Outcome Group RR (95% Cl) Range of Source of background Comments
per 10 pg/m3 Concentration health data
PM, ., annual mean | Mortality, all-cause A* 1.062 All European mortality database
(natural), age 30+ (1.040-1.083) (MDB) (WHO, 2013c), rates for

deaths from all natural causes
(International Classification of
Diseases, tenth revision (ICD-
10) chapters I-XVIII, codes A-R)
in each of the 53 countries of
the WHO European Region,
latest available data

PM, 5, two-week ) [Workdays lost, B* [1-046 ] Al Every addition of 10 pg/m3 to the PM, -
( .

average, converted| | working-age 1.039-1.053) . . ;
to PM, ., annual population (age 20-65) concentration raises the number o
.

average

years

Workdays lost by 4.6%




THE PROBLEM:
URBAN AIR POLLUTION - A GLOBAL CHALLENGE

t}”@ World Health

A . .
&% Organization

Worldwide ambient air pollution accounts for:

29% of all deaths and disease from lung cancer

17% of all deaths and disease from acute lower respiratory infection

24% of all deaths from stroke

25% of all deaths and disease from ischaemic heart disease

43% of all deaths and disease from chronic obstructive pulmonary disease

Pollutants with the strongest evidence for public health concern, include particulate
matter (PM), ozone (O3), nitrogen dioxide (NO») and sulphur dioxide (SO»,).

https://www.who.int/airpollution/ambient/health-impacts/en/



https://www.who.int/airpollution/ambient/health-impacts/en/

Urban Air Pollution from Varied Sources
» Construction
» Industrial Processes
» Sewage Systems
» Waste Incinerators
» Factory Work
» Transportation
» Medical Centers
» Power Plants
» Building Heating Systems
» And many more...

AIR, ANYTIME, ANYWHERE



FILTERATION ALONE IS NOT THE ANSWER CH, VOCs, PAHSs

Pollutants Size Comparison NO  NO«  NO,  genzene,
Most urban air pollutants fit 1,000,000,000,000 CO SO,  SO; pjesel-Exhaust
times within the volume of a single bacteria O; UFPs-PM,,

Such pore size compared to
those pollutants would be
analogous to a door 2 km wide
and 2 km tall compared to the
average person

State-of-the-Art filtration
(which exists in surgical rooms)
can filter up to 0.3pm

The vast majority of
urban air pollutants

O

A single T _
e ——-— fit within a single
- Coronavirus 27
PMo.1 million times

(always carried within
aerosol/droplets)



INDOOR POLLUTION: NOWHERE IS SAFE

home workplace

90%

OCCURS IN THE WORKPLACE



VENTILATION ALONE IS NOT THE ANSWER

Just as humans breathe oxygen, the building’s ventilation system is a kind of respiratory system for the
building and its tenants; constantly removing CO, and introducing new outdoor air into the building.

Unfortunately, that new air is the same polluted air from outside.

| Output |

" Output |

Input |



5 ESSENTIAL PRINCIPLES OF THE SYSTEM

» Urban / Transportational / Industrial Air Pollution is highly fluctuating —
both temporally & spatially

London: Urban Air Pollution Measurements — approx. 2 weeks



5 ESSENTIAL PRINCIPLES OF THE SYSTEM

Urban / Transportational / Industrial Air Pollution is highly fluctuating

» Air Pollution cannot be predicted by standard methods (schedules / timetables),

each day’s pollution graph is unique — like a fingerprint
Pollution Change was Analyzed in 20

Monitoring Stations for 4 Years in 2-hour

Time-Frames:

O Same station

d Same time of day
(10:00-14:00)

d Different days > Average change: 344 %
» Median change: 207 %

» In less than 4.2% of cases,
the change is at most 50%



5 ESSENTIAL PRINCIPLES OF THE SYSTEM

Urban / Transportational / Industrial Air Pollution is highly fluctuating
Air Pollution cannot be predicted by standard methods (schedules / timetables)

» Air Pollution effectively penetrates the building via the building’s outdoor ventilation

Bysligtiath intake efficiency = depends on both constant building parameters &
on a set of rapidly changing climate variables

Standard Operation of the Ventilation Standard Operation of the Ventilation
Systems in Electra M&E HQ, Rehovot Systems in Ministry of Health HQ, Jerusalem
=== Qutdoor Pollution Levels === Qutdoor Pollution Levels
=== The Measured Indoor === The Measured Indoor

Pollution Levels (in the building) Pollution Levels (in the building)

18/Mar/18 22/Apr/20



5 ESSENTIAL PRINCIPLES OF THE SYSTEM

Urban / Transportational / Industrial Air Pollution is highly fluctuating
Air Pollution cannot be predicted by standard methods (schedules / timetables)

» Air Pollution effectively penetrates the building via the building’s outdoor ventilation

Bysligtiath intake efficiency = depends on both constant building parameters &
on a set of rapidly changing climate variables

Standard Operation of the Ventilation Systems in ‘Sail Tower’ Governmental HQ, Haifa
=== Qutdoor Pollution Levels

==The Measured Indoor
Pollution Levels (in the building)

13/0ct/19



5 ESSENTIAL PRINCIPLES OF THE SYSTEM

Urban / Transportational / Industrial Air Pollution is highly fluctuating
Air Pollution effectively penetrates the building via the ventilation systems
Air Pollution cannot be predicted by standard methods (schedules / timetables)

» Machine Learning and Al methods effectively calculate Indoor Air Pollution when fed
by Outdoor Data (IAQC — Indoor Air Quality Calculator, No need for indoor monitoring)

Standard Operation of the Ventilation Systems
in Ministry of Education Tower, Tel-Aviv

= Qutdoor Pollution Levels

— The Measured Indoor
Pollution Levels (inside the building)

— The Accurately Predicted
Indoor Pollution Levels (Indoor Air

Quality Calculator: IAQC — Based on
outdoor pollution levels)

22.10



THE CHALLENGE OF MODELLING INDOOR AIR POLLUTION LEVELS



5 ESSENTIAL PRINCIPLES OF THE SYSTEM

Urban / Transportational / Industrial Air Pollution is highly fluctuating
Air Pollution effectively penetrates the building via the ventilation systems
Air Pollution cannot be predicted by standard methods (schedules / timetables)

» Machine Learning and Al methods effectively predict spatial changes in Urban
Air Pollution when fed by Data in Real-Time (few strategic monitoring stations can
support entire CBDs)

- Local Measured Outdoor (HP Offices)

- Remote Outdoor Air Quality
Calculator (based on measurements
from Electra HQ)

HP Offices Electra M&E HQ



From Approved Document F of the Building Regulations (p. 55):



https://www.gov.uk/government/publications/ventilation-approved-document-f

Thresholds

DIpn 721,|nT 721 - 'PI IR

UK Governmental Building Regulations, 2010

UK DEFRA Air Quality Objectives, 2023

I. 10 pg/m3 - The Medically Significant Threshold determined
by the World Health Organization and published in the WHO

Air Quality Guidelines (2021) as an annual mean

Il. 25 ug/m3 - The Medically Significant Threshold determined
by the World Health Organization and published in the WHO

Air Quality Guidelines (2021) as a daily average

I11.30 ug/m3 - The Threshold indicated by State Law /
Governmental Regulatory Requirement — The Target
Limit/Threshold as an annual mean

IV.40 pug/m3 - The Threshold indicated by the State Law /

Governmental Regulatory Requirement — The Environmental
Limiting Threshold as an annual mean

10.0

25.0

30.0

40.0

Threshold

i




Intel IDC9, Haifa

Standard Mode

Urecsys Mode

IAQC — Standard

0 -0.75

= Qutdoor Pollution Levels
==The Measured Indoor

Pollution Levels (in the
building)

===The Accurately Predicted
Indoor Pollution Levels
without Urecsys’ System =
Standard Mode

t Actual
Reduction of

the public’s

hazardous air

pollution exposure



Intel IDC9, Haifa

Standard Mode

Urecsys Mode

IAQC — Standard

LO

-0.75

== Qutdoor Pollution Levels
==The Measured Indoor

Pollution Levels (in the
building)

The Accurately Predicted
Indoor Pollution Levels
without Urecsys’ System =
Standard Mode

.Actual
Reduction of
the public’s

hazardous air
pollution exposure



Google Offices, Tel Aviv

Standard Mode Urecsys Mode

= Qutdoor Pollution
Levels

==The Measured
Indoor Pollution
Levels (in the building)

===The Accurately
Predicted Indoor
Pollution Levels
without Urecsys’
System = Standard

Mode
t t t Actual

Reduction of
the public’s
hazardous air
pollution exposure

IAQC [ug/m®]
Lo, -3.3




Fox Court, Holborn, London

Standard Mode Urecsys Mode

= Qutdoor Pollution
Levels

==The Measured
Indoor Pollution
Levels (in the building)

The Accurately
Predicted Indoor
Pollution Levels
without Urecsys’
System = Standard
Mode

Actual
Reduction of
the public’s

hazardous air
pollution exposure

IAQC
LO -0.94



Threshold

10.0

25.0

30.0

40.0

Average pollutants concentration in the building during exception -
Standard mode [ug/m?]

Average pollution level

Average pollutants concentration in the building during exception -
Urecsys mode [ug/m?®]

Actual Air Pollution Reduction — Average pollutants concentration
in the building during exception

38.5%

43.8%

46.1%

49.4%

Percentage of time in which pollutant concentrations in the building
exceeded the threshold — Standard Mode

Percentage of time in which pollutant concentrations in the building
exceeded the threshold — Urecsys Mode

Actual Air Pollution Reduction — Percentage of time in which
pollutant concentrations in the building exceeded the threshold

10.2%

42.1%

51.0%

56.8%

The average threshold exception — Standard Mode [ug/m?®]

The average threshold exception — Urecsys Mode [ug/m?®]

Actual air pollution reduction of the average threshold exception

49.3%

64.3%

66.9%

70.7%

concentration outdoors [ug/m?] 42.15
Upper quartile pollution level
threshold outdoors [ug/md] 47.09
Average pollution level in the upper
quartile outdoors [ug/m?3] 108.66
Percentage of pollution penetrations o
— in Standard Mode 79.00%
Upper Quartile Threshold in the 39 91
building — in Standard Mode [ug/m?] ’
Average pollution concentration in 8159
upper quartile — during Std [ug/md] ’
Reduction of upper quartile
threshold exception — Urecsys |70.63%
Mode
Average reduction from the most 70.4
polluted hour in the day [ug/m?3] '
Average reduction from the most 66.1%
polluted hour in the day — in % -170
Number of days exceeding 25 pg/m?3— 42
in standard mode
Number of days exceeding 25 pg/m?3— 16

in Urecsys mode

Reduction of exceeding days — in %

61.9%




Energy Reduction as a By-Product of Improving Health

Energy Conservation as evidenced by installations in Israel is achieved by:

» Reducing ventilation rates for short periods of times during times of peak pollution levels
» HVAC Economizer: increased ventilating when outdoor air temp. & humidity are close to indoor set-point

» Integrating changing energy rates into the algorithm — ventilating more at times each kWh costs less



OPTIONAL DEVICES & Installed Equipment



Quality assurance

Differences between
calculated values of air
pollution levels Vs
measured values raised
an alert

In this instance, a quick
check showed that the
AHU’s motor belt was
torn



URECSYS AS AN AID TO FACILITY MANAGERS
Al Algortihms for Identifying Construction Failures

Migdalei Ha’Bira (Capital Towers), Jerusalem

“Urban” Algorithm:
Outdoor Air Quality

Calculator (based on nearby Most of the time (and at the Parking L0t|:>

__ measurements) beginning of the day), Local ~ Exhaust
Measured Local Outdoor Empirical Measurements
Pollution

are similar to the Urban
Algorithm Calculation

Occasionally there was a

th ted e
gap between the expecte Ventilation
values ( )

and the measured values Units (AHUs)
(Blue line)

Time (15/Sep/19)



Sometimes a more thorough analysis is
necessary

In this graph there doesn’t seem to be any anomaly in the data

Real-Time consumption (1 minute resolution)

Oct Nov
2022



Sometimes a more thorough analysis is
necessary

But after a smarter analysis, the anomaly pops

Accumulated energy consumption

N\



Al ALGORITHMS FOR DIAGNOSING ELECTRO-MECHANICAL FAILURES
Human errors & logical failures in climate controls of OA ventilation

— AHU Activity

Supply Air Temp [°C]
Outdoor Air Temp [°C]
Temp Set-Point [°C]




VENTILLATION SYSTEMS TODAY

CLEAN AIR, ANYTIME, ANYWHERE

Maximum Ventilation VS Acceptable Minimum Ventilation by intermittent operation
[
Constant ventilation Intermittent ventilation - DCV ==
Introduces the outdoor pollution levels into the building, Preserves and stores the worst pollution levels inside the
throughout the whole day building, in many times

Increases pollution from indoor sources & health impact of
outdoor pollution

..................

Indoor pollution levels are Additional public exposure
extremely correlated to urban air to hazardous urban air
pollution levels . pollution




Biological Impact

Dose Response

™Y Y T T™r-rrrre

Pollution Concentration

Major
Effect
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Biological Impact
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Pollution Concentration Same Dose Same Dose



From Approved Document F
of the Building Regulations



https://www.gov.uk/government/publications/ventilation-approved-document-f






