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Introduction

Louie is President and founder of Pureliving, an indoor environmental health and safety
consulting firm and the director of the China chapter of the Indoor Air Quality Association. With
offices in Shanghai, Beijing, Chengdu, Hong Kong, and New Delhi, PurelLiving provides a total
range of solutions including pollutant testing, design and installation of cutting-edge filtration
systems, monitoring, and odor and chemical reduction.

Louie has over 22 years of experience in the scientific and consulting fields in the US, Europe, and
Asia. In his role, he manages all aspects of the business, including strategy, marketing, finance,
HR, sales, and business development. He has personally conducted or supervised over 2000

. successful indoor environmental consulting projects in China, and over one-third of the largest
Louie 100 companies in China are among their clients.

Cheng

Previously, Louie was the Asia-Pacific Director of Strategy and Business Development for
Thomson Reuters' Healthcare and Science business. Before that he was a Managing Consultant

President with IBM’s Strategy & Change practice.
Pureliving He began his professional life in the US Army as an enlisted soldier and is a Lieutenant Colonel in
Indoor the Army Reserves. His roles have included: tank platoon leader, mortar platoon leader, chemical
Environmental officer, combat engineer, and operations officer.

Solutions
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China’s first indoor environmental quality consulting
and engineering company
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Turnkey approach: Assess, Design, and Implement
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Compact ion Tram Mass Spec

Short Wave IR (SWIR) Long Wave IR (LWIR}HSI LWIR HIS, and Raman (1064 nm), Dual Wavelength Raman
Hyperspectral Imagery (HIS) and Raman (785 nm) Quantum Cascade Laser (QCL} IR (1064 nm and 830 nm)
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The new normal







Any COVID Defence Program Must Consider
Transmission Methods

& ~J. .l qﬂ':'
L

Direct Indirect Bio-Aerosol

(Fomite transmission)




What can your facility do to prepare?



Coromavirus Risk Assassment
Protection = Are you providing
lewal individuals...

# N5 or higher
masks have been
izswed to staff

# Hand sanitizer for
each staff member

# Timely information
released with latest
updates from
official sources

# surgical or
dust masks hawe
been izsued to staff
# Hand sanitizer in
office area but not
fior individuals

# Mo masks provided
1o staff

® Mo
hand sanitization

DS Your Conmpany
Policy Consider. .

Mandatony hand
washing/sanitizing at entry
points with controls to
ichieck
Disinfectant foot bath at
entry points with controls
to check
Cleaning conducted
throushout the
day using virucidal disinfect
ant
Recirculating filtration
systems in place

& Ph levels monitored
with system control cver
ventilation and filtration
ATP testing to check quality
of hygiene
HR policies to identify at-
risk individuals and
preventing them from
ENtering space
Hand washing/sanitization
stations but no mandatory
requirements to wash
Cleaning conducted with
riar-virucidal solutions

5taff are advised to wash
hands but no «

measure in place o
validate

Cleaning is being conducted
but schedule or
methodology is not known

are your Building Systems. .

Public areas such as
elevators are regularly
sanitized throughout the
day

HWAL systems are instzlled
with HEP& and/for BPI f
Electronic media
Wentilation is maximized

a Temp and RH is 524 C and

RH is 50-65%
Positive pressure is
established

systems hawve been
regularty maintzined

HWaL systems have F7
(WIERY 12] or higher
filtration installed
ventilation rate is 30m3hr
[p=r person

Temp and RH is maintained
as per AHERAE 52.1
Systems hawve been
periodically maintzined
HVAC systems have some
b=wvel of filtration, but grade
i mot knoown

It iz mot knowin when
systems were |ast
mzintained




Facility Defences
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mandatory
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PPE Entry Controls Personnel
WENE . Limit entry points . Reduced occupancy
Hand Sanitizer . Mandatory hand sanitizing . Rotating shifts

Information logging . Personnel screening . Communication plan



Facility Defences

-acllity
Operation

Regular disinfection
Adjust system operation
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HVAC
Optimization

Maximise ventilation and restrict

multi-zone recirculating systems
Humidity between 50-65%

.. ® --::?
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Validation &
Verification

Real time monitoring
Communication plan




% REUTERS UM

South Korea reports jump in coronavirus

cases after call centre outbreak

Diseases that
spread through Air
- Airborne Diseases

% % The NEW ENGLAND

{ : | JOURNAL of MEDICINE ORIGINAL ARTICLE

Evidence of Airborne Transmission of the Severe Acute Respiratory Syndrome

ONE MAN SPREAD CORONAVIRUS TO NINE OTHER PEOPLE ON HIS BUS
% Covid-19 infected
e with no symptoms

2%, Infected 30 minutes after
ST inital carrier disembarked

Datt Medi P Ud,
Delivering Next-Gen Healing Solutions




Air Conditioning

* General Air Conditioning,
maximise ventilation

* Target 30m3/hr per person CO?Z
<1000ppm (NL: 60 m3/h: 800 ppm)

* Restrict systems which recirculate
alr between different zones

* Open windows It required

< 1)



Some standard mistakes (not good for health)

* All systems off =
* High CO2 and low comfort

* 100% ventilation with no pre-heating/cooling =
* Low thermal comfort

* 100% ventilation with pre-heating/cooling = $ '
* Higher energy costs



Fomite transmission




HVAC Filtration _Recirculating
filtration systems



Media filters minimum efficiency
F7/ (MERV13) for HVAC systems
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/

Portable and recirculating systems
should have true HEPA H13

Particles carrying the virus can
become trapped

Best to be paired with other
technologies such as UV-C to kill
virus trapped on filter




Preliminary lonization Collection End Filter
Filter




UVGI

* Widely used Iin healthcare to sterilize

* Needs to be UV-C (200-280nm
wavelength)

* Air Speed and contact time dictates
performance

* Needs to be shone direct onto
surfaces (won't sterilize bacteria or
viruses in fast moving air)

* |Install across filter banks in AHU's or
recirculating filtration systems to kill
virus trapped In filters




YOU CAN'T MANAGE WHAT YOU
CAN'T MEASURE”

- Peter Drucker
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Pureliving Shanghai Office
Meeting Room
& shanghai Average
PM 25
pg/fm?
5000 INDOOR
600D OUTDOOR 24
BETTER THAN OUTDOOR =~ =
CO- 600D 73l ppen
TOTAL vOC moperate B.93 mow
TEMPERATURE 28
HUMIDITY 4278 i

CORDIS

Room 425 / 425 518




IAQ Parameter Indicative of Activity Target Levels

Creative of environment hostile to

(daily average)

Relat.lv.e virus; supportive of human 50-65%
humidity :

Immune systems
Temperature Qreatwe of environment hostile to 24-97C

virus; comfortable for occupants
Carbon dioxide \(enUIann sufﬂmgncy to dilute

viruses and other indoor <1000PPM
(CO2)

pollutants

: <15ug/m3 (or

Particulate Effectiveness of filtration >85% reduction of
Matter (PM2.5) :

outdoor levels

BE & ‘D Pureliving

IVING B
Pureliving Shanghai Office

Location Average

Last updated 9 minutes ago
Average

pgfm?

GooD INDOOR
Goob OUTDOOR 285 e

BETTER THAN OUTDOOR 25'0
TOTAL VOC MODERATE .47 mgim

TEMPERATURE 27.c

HUMIDITY 41.9
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Locations Collections indicators Data Source People

©

Locations

Cross-Contamination Risk: None
Building is compliant with government |setgs
requirements for preventing Coronavirus.

Follow
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Locations Collections indicators Data Source People

©

Locations

Transmission Risk: Moderate
Low humidity is common in central
systems. We recommend adding a

humidifier to your interior space.

0.2\3> 22 33.41
Follow '




ATP Testing — Cleaning Performance Auditing

o

Door Knob Anti__bacterial Test



Communications

v" Senior management huddle to align
actions and priorities

v" Daily senior audit in first week of COVID
defense items to validate execution

v" Policy decisions sent out to all staff

v Good to have a single knowledgeable
“COVID Detense Champion” for questions

v' Recommend status report and results are
regularly released

v Environmental monitoring data publicly
displayed



Summary Actions

3‘
@ ® Correctly wash and sanitize
ﬂ hands and establish entry

— P sterilization policy
=y

e

———

i Limit use of central AC which
. shares zones and maximise
ventilation

|dentify and isolate Il
Individuals

Conduct regular cleaning
using best practices

%ﬁ Target 30m3/hr per person
ventilation and CO2 <1000ppm

:

. ::-..m

RH 50-65% and temperature
>24°C

. ﬂ Use filtration, either portable,

fixed or in HVAC

s

Monitor efforts by checking
humidity, temperature, COZ2,
PM?2.5, and measure ATP levels



CASE STUDY: COVID DEFENSE PACKAGE

All-in-one easy to implement solution that combines environmental monitoring, risk algorithm scoring, third
party credibility, scientific rigor, and automated solutions to reduce transmission risk and make
environments safer and easier to maintain
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Control Systems Space sterilization
Filtration, Active
ventilation, exhaust sterilization to
air, and in qir decontaminate
sterilizing (UV-C, areqas
lonization,

Activated Carbon)

© 2020 CBRE | CONFIDENTIAL & PROPRIETARY

Monitoring
Measure
environmental
parameters that
Impact transmission
in real fime

29

Automation Results Tracking
Automate air Report results
systems fo run benchmarked
infelligently against scientific
based on real rigour and int'|
time need or standards
schedule

INTELLIGENCE SERIES - GREATER CHINA



CASE STUDY: S
INTEGRATED HEALTHCARE COVID DEFENSE SOLUTION -~~~ ..

creates negatfive pressure,
deactivates pathogens with UV

Source capture to remove
contaminants as soon as created

Sensors measure real fime
conditions and operate
equipment automatically based
on need

Dashboard enables benchmarking
and communications

In-room chlorine dioxide sterilization
in between treatments

© 2020 CBRE | CONFIDENTIAL & PROPRIETARY 30 INTELLIGENCE SERIES - GREATER CHINA

Medical grade HEPA filfration unit



YOU CAN'T IMPROVE WHAT YOU DON’'T MEASURE
MEASURING AND COMMUNICATING RESULTS

COVID TRANSMISSION RISK DASHBOARD

< QLEAR 2o 8 PureLiving
DEFENCES ADVICE
“T TRANSMISSION ;
RISK 1 2 Increase
ventilation

oe
00

HUMIDITY

FILTRATION ACH

ALERTS

FILTRATION

.= - Ho/ g
oo &7 V=, Pel e
] = il ¢ ) F &
s H T - -
L
P ?r’
»HEE st id ,
S =L ‘ii%%ﬁi‘ —
2L g o il > .

TOO MANY PEOPLE

VENTILATION
1200ppm
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REAL WORLD EXPERIENCE
ACHIEVING ROI

Internal: External:

BFRANE, BEZEAABRESR
MFRARSS
gEawE

RESSZTHRAN

vz Ho .ﬂ
=7 e GEE . HERAFRAG, WhiteSprcoBRTERE
LU - HELYEEHRENTABHOE - LESD

WHITE SPACE BITBMBSWAR - LATES ROES

What was done: What was done:
« Building upgrades (ventilation and filtration) « Conducted technical risk assessment
« Implementation of bipolar ionization « Implemented: improved access control,

enhanced building filtration, real-tfime monitoring

« Highlighted COVID defense in proposals as
differentiator

« Social media campaigns & in space sighage

 Enhanced real-time monitoring and reporting

« Internal town hall and communications plan
for employees

Business results:

« |In Feb, no staff wanted to return. Business results:

* By April, post implementation and with internal . Brought largest number of new customer signings,
communications campaign, office was fully staffed 20% of new customers reported positive influence.
to target levels L — :

L . , « Won a key client: Huawei (cited Covid-safety

« Monitoring used to manage building environment measures as factor)

© 2020 CBRE | CONFIDENTIAL & PROPRIETARY 32 INTELLIGENCE SERIES - GREATER CHINA



HOW CAN THIS BE EXTENDED TO OFFICES AND BUILDINGS" . L
AIM FOR IMPROVEMENT S S

Assess Implement

Monitor

© 2020 CBRE | CONFIDENTIAL & PROPRIETARY 33 INTELLIGENCE SERIES - GREATER CHINA



Looking for more help or to be involved?

PURELIVING %

N . . Louie Cheng
* China’s first indoor environmental quality health . .. .
and safety consulting and engineering company louie@purelivingchina.com

* Turnkey approach: Assess, Design, and
Implement Solutions and Monitoring

* Global supplier of PPE and medical supplies
* QOver 8000 Projects completed in China

e Advisor to over 35% Fortune 100 companies Iin
China

* |AQA China Chapter Founder; BOMA Official
Trainer, IFMA Member
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