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Hospitality Industry

7th

largest business travel market
globally and is projected to be
amongst the top 5 travel
markets by 2022

34th

rank on world travel and
tourism index for the year 2018
up 6 places from 2017

87%

of travelers feel that the quality
of their business travel impacts
their business results

67%

in FY18 is the hotel room
occupancy rate across the
country which is 9 year high

«  Thanks to public domain

2 Jomson Coriros — Buikings of e Futre

64 %

of population to comprise of
millennials by 2021 who have
major exposure to digital tech

11.5%

is the projected annual growth
rate of business travel spends
in India
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Evolution of Buildings Industry

1980s

EQUIPMENT-BASED
EFFICIENCY
OPTIMIZATION

2000s

SYSTEM-WIDE
INSTANTANEOUS
ENERGY-BASED
OPTIMIZATION

RESILIENCY &
RELIABILITY

ANALYTICS &
PREDICTIVE
OPTIMIZATION

Value Delivery

1

1

!

!

el
Connected Smart

1

Operational : Energy :
Buildings 1 Infrastructure

1

1

Performance 1| Efficiency Buildings
1

1
1
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Next Generation Buildings

HIGH

Technology

Pervasiveness

Communication

Computing,
Storage & Sensor

CONNECTED BUILDING

(Postmodern Architecture+IT Technology+
Smart EDGE+Sensors+Social+Cloud)

~Building design for the grandness,
wit, ornament and reference

«Intelligent communicating equipment

+High use of IT for communications

'CONVENTIONAL BUILDING

(Postmodern Architecture= Standalone Controls) :‘

- Building désign for grandness, wit,
ornament and reference

* Proven and reliable

+ Standalone proprietary systems

(Sustainable Architecture+IT Technology+
Smart EDGE+Sensors+Social+Cloud)

- Adaptable, responsive, learning space

* Reduced life cycle cost

« Effective use of data and resources

- Self-sustaining entity

GREEN BUILDING

(Sustainable Architecture
+Building Automation System)
- Building design least environment impact
and resource efficient
» Concern for human comfort & environment
» Operational saving

4 Jomson Coriros — Buikings of e Futre

HIGH
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Convergence of loT + Big Data with Green Buildings:

Big Data to drive

Operational Efficiencies, reduce Energy Consumption, improve
Occupant Experiences and increase Financial Performance.

loT-and Big Data Green Building Smart Building

*Sustainable architecture
&initiatives

- Context based learning
& response

» Converged systems

« EDGE intelligence
{simple &-easy to opérate)

» Pervasive networks

* Distributed computing

- Data repository

« Forecasting capabilities

- Adaptive, optimized, self-healing
» Predictive & compliant
+ Economic value framework
supporting life cycle optimization
- Essential for smart
community initiatives

- Energy & water efficiency
»Material & resources

- Indoor environment quality
+ O&M optimization

- Waste reduction

+ Open systems with the
flexibility to expand

Johnson ¢})X(c
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Buildings are rich data ecosystems

ol ¥

6

Johnson Controls — Buidings of the Future

1 building

100+ L‘J

variables

“‘\

480,000‘“‘*-

samples/day

—10,000 m?

50+

-. Subsystems

 10GB+
B annual data
~t
aee

1
!
I
’
’
/

| B
faulty data
s y
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Building managers have to balance many demands

fol
S

7

Contractors/Suppliers Occupants

Regulators

Executive Management

... looking for support to SMART utilize installed assets

Johnson Conrols — Buiklings of the Future

/)
that can sustain & better intent of design J°ch"S°" /})X('
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Digitalization....
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... pulls data together that is traditionally stored in disparate system &
creates a robust picture of ENERGY USE

Data Harvested & Analyzed for Sustainability

Measure
Data

B
010001101

011101000
—

010001101

Cloud Platform

. 3

0o oolg Action & % .;E
o 0oy Measures Multiple g€
40 Z Stakeholders e

Advanced
Analytics

Improvement
Opportunities Performance
Analysis
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Architectural View of Smart Building:
Comprehensive digital platform to optimize & improve experience

|
Ease of Commuting Smart Parking ‘ ' Additional
and Navigation U | People Management Health and Wellness connected Features

Space Utilization S«!lulmbllllv Security and Safety ‘Alarm Monitoring and
Management

m:hﬁ

User Layer

Integrated Platform Portal

Connected Connected Assurance services [ False Alarm Mid Market -
Converged Security Equipment's Reduction Enterprise Platform

Admin and Monitoring

Messaging Service Security Service Analytics Service

‘ Data Ingestion — Integrated Platform ‘

Entity modelling

Integration and Analytics Layer

Enterpvise
Data

Management Visitor Management

Enterprise

Applications Access Management | | Others

‘Work Order Occupancy Services F Instant Protection | Fire Alarm | | Gas Alarms |

Other Existing Systems

Building Systems ﬁ
ﬁ 1] 3 ’ b0
xn ©

safety and Security

||>
Machine "» Artificial "» Cognitive
Learning Intelligence Computing

Johnson
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Digital Solutions
will deliver
enterprise value
through a

powerful,

comprehensive

set of apps.

loT + Big Data & Green Building:
helps building managers & owners to
“Better & Sustain” intent of design / improve

SMART EXPERIENCES.
& SPACE PERFORMANCE
The power of productivity

ENERGY
MANAGEMENT _.@._

ENTERPRISE

ASSET
PERFORMANCE
E

MANAGEMENT B LA

APPLICATIONS

FINANCIAL
]

& UTILITY BiLL
MANAGEMENT
Manage battor with
2 broad view

|
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Key Takeaway

0

Big Data-Big Changes  Transformational Platform  Intelligent Analysis

2

3

e a

Al

u]

©® C

Optimized Performance Safe & Secure

Unlock the Power of Building Data with Al & Cognitive Computing
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Johnson Controls named “loT Innovator of the Year” in 2019

THANK YOU

Johnson ¢})X(c
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Annex
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Overview of available Digital Solutions

I —

SMART CONNECTED ENERGY & OPTIMIZATIONJM CONNECTED CONVERGED Ml ARKET
EQUIPMENT FOR COMPLEX BUILDING SECURITY BUILDING

Connected Provide insights into Through convergence of Optimizing simple
equipment business building energy usage, physical and cyber buildings that are part of a
drives significant cost potential inefficiencies, security, social media network (e.g., QSR, big-
reductions and facility operation synthesis and event box retail, c-stores) allows
improved equipment benchmarked to other feeds, we provide our for many of the same
performance and similar facilities/ industry customers with what benefits as for complex
occupant productivity. benchmarks and might happen and how buildings. We provide all
identifies actions they they should plan for building blocks to make a

can take to reduce potentially upcoming portfolio of Mid-market
energy spend. incidents building successful.

DIGITAL VAULT (PLATFORM AND DATA SCIENCE)

Virtualized Data Management Analytic Service

Intelligent
Messaging

evice
Assurance

Data . Streaming
Ingestion Data Storage | MetaData | SmartEntity | nowledge Data
Abstraction | Management | Management Graph Management

Core Analytics
Analytics I Pipeline

Comprehensive yet standard platform which is context enriched for buildings while leveraging the
domain knowledge of JCI and scaled technology capabilities of partners where applicable like in

cloud storage and processing. /)
Johnson /} @
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Digital technologies create better smart building outcomes and

Smart workplace efficient

frontier

Our smart workplace focus is on driving value and pushing out the efficient frontier

Smart Workplace Efficient Frontier

~  Productivity
~
. ~
~

N _ Space Utilization

\\
2.0
\

»‘:e

Maximum Leverage from

Revenue + Productivity

Typical business

salaries & benefits

® 6%

Rental costs

Energy : °

Cost Reduction

15 Johnson Controls — Buikdings of the Fure

Driving Efficient Frontier

Sensor fusion

Highly-capable digital platform
aligned to smart workplace
requirements

Converged identity between

seamless personalizes
experiences for occupants
and visitors

Johnson ¢})X(,

© Gopyign Jofnson Gorirs Itertosl . Al ighs resoed
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enable better commercial missions

@

Smart & Healthy

comfortable and healthy
operating environments for
all occupants

Responsive to changing
needs based on use,
occupancy, weather

Embedded intelligence to

O

[

Safe & Secure

and trigger security protocols

Integrated risk management
in case of active threats

Data analytics on video feeds,
fire and other alarms to
identify critical problems

16 Jomnson Conirols — Buikdings of the Fuure

Sustainability in

plant room through
connectivity, optimization
routines and embedded
intelligence

Optimization of built
environment on runtime based
on usage, weather, and HVAC
data

s

Smart Services

Workplace

Integrated parking and other
specialty services

Indoor health programs and
monitoring

Kiosks and other visual aids for
live information feeds including
weather, travel, security and

E Revenue Enablement operating costs buildings environment Operations Innovations
©

@

o o, Al and ML

gl (1) ® e 929

o == . Active connected Use of surveillance programs Improve usage of energy facility Integrated

S .

= staff costs in Mixed reality Infrastructure driving to proactively monitor threats  resources, equipment and services program

>

Personalized space control for
comfort and security

Integrated notification and
quidance services during active
threats

Smart scheduling of
classrooms, research, lab and

react based on schedules,
\ Assets o people, assets, and events leaming modals and on Prediction based controls and  key everits recreation spaces
\ e 20 g ] Saming mods! maintenance
\ Virtual access and feeds for
. N N P Responsible waste offsite or international
\ Security Operating costs Design-led instantiation of management participants
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There is a shift from stand-alone systems to connected and
converged digital platforms

Legacy
Individual
Systems

+ Stand-alone

* Reactive
response to
problems

* Minimal
analytics

Yesterday's
world still
predominates
today

BUILDING
SYSTEMS

Systems

» Equipment
optimization
& analytics

* More
predictive
operations
and service

But individual
Smart Systems
Sin

17 Johnson Controls — Buikdings of the Fure

« Integration
across
building
systems

* Mission-
based
applications

SYSTEM OF SYSTEMS

* Multi-system
design and

red parts of
the
technology
stack

Converged

configuration
» Common/sha

AI & DATA DRIVEN
EXPERIENCE
MANAGEMENT

« Ambient Intelligent for
space, asset and people

* Personalized experience

» Share data across
enterprise applications

Johnson /})X(‘
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Digital loT Solutions: Introduction

fel

COGNITIVE COMPUTING

By means of self-teaching algorithms that use data mining, visual
recognition, and natural language processing, the program is
able to solve problems and thereby optimize human processes

ARTIFICIAL INTELLIGENCE

By use of Machine Learning, Artificial Intelligence is
able to use learning from a data set to solve
problems and give relevant recommendations

18 Johnson Conirols — Buikdings of the Fure

Learning

I |

Optimization
Prescriptive
Predictive

Diagnostic

I’I’I’I
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Central Plant Optimization (CPO)

19

Central plants are typically designed for peak demand, with conservative
assumptions

Peak cooling capacity is needed for only a few hours per year

Most operating hours are light to medium load, off-design conditions

Typical Office
Cooling Load Profile
100%
g75%
3509
250%

®
o —
25% 50% 75% 100%
4

I
' Pareto principle: In many cases, 80%
i

of the impact comes from 20% of the
effort

Johnson ”)X(’

Controls
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Central Plant Optimization (CPO)

Predictive Cost Optimization Optimal Equipment Dispatch
| | “ 7 P
e d&o/o + = i IH g §E
1 == % 527 5
= e -
Model Predictive Control (MPC) Central On-site Energy Building
Plants Generation Storage Systems

Adaptive Weather Load Utility Pricing Calendars / Mathematical
Equipment Models Forecasts Predictions Predictions Maint. Schedules Foundation

Johnson ”)X(’

Controls
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HoT *

CPO Operational Tool System Architecture

-Weather Forecasts|
g. NOAA, Aeris)

Equipment
Maintenance L
Schedules =

E Heartbeat
: Mum‘!uring

Utility Rates (API td
1SO, Utility, or CSP)

Heartbeat Monitoring

Mol Plant Automation System [ty Integratlon '
Allen-Bradley ControlLogix ® i
At [P Supervisory Controllers Engme Panel
Siemens Apogee/Desigo ® .

Honeywel EBI® e .

Emerson DeltaV®
GE iFix®/ Bilworks® . .
fosim e Plant Automation System Field Controllers and 10 Modules

.0....

Chillers ~ Cogeneration  Boilers Pumps Battery Cooling Heat

Storage Towers Exchangers Pumps )})Xo
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Johnson Controls Enterprise Management

SaaS, cloud-based platform that sits on top of your existing building systems

Scalable . Tenant
@ Energy @ Fgugige;z?tli?:z @ Kiosk O Management
Management 9 oo & Billing

Financials & Work Order S < D Advi
Utility Bill I__Ll Management . pace Q& s visory
Management il Integration Performance i ervices

b

1. 0-

Johnson ¢})X(c
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EFB Application

EFB is applicable for air handling system. It can capture particulate matter of 20.01 ym and effectively
purify air.

(PS: forbidden for places where has inflammable and explosive gas and dust)

Return Air

Air Inlet

Air Outlet {

&

Johnson ¢})I(,
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EFB Product Structure

& = Power Wiring
N TR 5 GH %S
'%(‘%’l%@%’l%‘" Signal Wiring
O U TS0t 50055 )
0 00 G g Gy 0y G ON/OFF switch
S 0 80 o505 swid
Control R SRS IR . .
P U e g U g Ol Uy Mo p 4 Active carbon filter
Box g S S SR KRS AR XX
N 0 0 e T S el 050 % i
S =8 oplon
TR
4’@5‘;@5%5”5,";@5%5@%%
9 )
0% KR ~~ Pre-filter
2550
R R SRS SKISEBES
e r e e lor st
%
Desc :
- 6 Models ; - AFS configured

- Each unit has independent control box ;

- Indication lights: working,
- BAdry contact ;

24 Johnson Controls

warning, wash reminding
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EFB Features 1. High Purification Efficiency

B PM2.5 purification efficiency(Arrestance) reach 95.5% @GB;
B Ozone generation is only 0.075mg/m* much lower than China GB request <0.16mg/m?3.

High Purification Efficiency

Energy Saving

Safe and Reliability i »%\l Hﬁ” == o I

L 58 4 b JIA

Easy install &
Maintaninance

Control System

Johnson ¢))X(, . . Johnson ¢))X(,
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1. High Purification 2. Energy Saving

B Wider purify range & Better sterilization B Much Low Pressure Drop ® Solid-state self-regulating power

“m“ Pressure drop @2.5m/s is only 17.1Pa which Solid-state self-regulating power can monitor
Is test in 3 lab. ambient T, H and blocking situation to smart
20.01um, 6200V high voltage and capable for Energy Saving and cost saving for air '

Particulate range 20.3ym much smaller particulate conditioning system. regulate power output to ensure efficiency and
- - Yes, as High intensity pulse current destroy R R R R stability.
Sitanllztiom ABlliy et bacteria cell membrane proteins B o® R Y
. ’_ wa
P . . " it e R Vo b o
B Odor Elimination---Active carbon filter r - |

option
There is post-positioned active carbon filter as option
for odor elimination.

W Pre-filter Protection

e ot

Configured with pre-filter to primary filter large
particulate to protect EFB, ensure efficiency,
reduce the wash frequency and longer its life
span .

LN g

Johnson W)I(' Johnson W)I('
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3. Safe and Reliability

B Reliable Insulation
lon box use ceramic block as insulation
protection to avoid spiking.

B Safety design

AFS is equipped to synchronize with the
unit for energy saving and protection.

Safety switch can cut off power when

29 Johnson Controls

« Optimized design for

checking and maintenance to protect people. «  lon wire material has much

B Robust design of lon
box

« Aviation aluminum-alloy oute

frame, subject to polishing
treatment which is more anti-
crossion and durable;

dust-collecting plate to
reach high purification
efficiency, clogging
capacity but low
pressure drop;

strong tenacity and
robustness, much durable
and not easy broken.

Johnson ¢})X(,
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4. Easy install & Maintaninance

B Multi type design
2 types, 6 basic models can meet any selection
and different needs

B Modularity design
EFB is Modular designed. Much flexible for
selection, arrangement and installation

according to customer n%‘
o [

B Easy for Maintenance
EFB is washable repeating and no much limitation.

Convenient structure design to take out and pull back ion
box, much easy for maintenagzes,

Johnson ¢})X(,
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5. Control System

B Performance indication

There are indication signals for running, failure alarm and cleaning alarm, so that customer
can monitor it and wash it in time.

B BA connectivity
Building remote monitoring BA communication interface is available.

Johnson W)I('
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