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Basic concepts

Facilities Management (FM)
Management of physical assets of the building

Commercial, retail, residential & industrial properties

People oriented + Process driven

Encompass multiple disciplines to ensure

functionality of the built environment by

integrating people, place, process & technology
Manage costs & efficiencies

Manage spaces (e.g. for office, meeting) that can be
used by individuals & groups to support a wide variety
of different tasks (complete workplace management)




Multiple discipline systems of facilities management & relevant
stakeholders including vendors/subcontractors, facilities management
companies (FMCs) & building owners

VENDORS / SUBCONTRACTORS FMCS _
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(Source: )




Basic concepts

Examples of facilities management tasks:
Meeting room booking e

Cleaning
Landscape

Visitor management

Cleaning service & pest control ve

Waste management

\\VVLLLLEETT T

Security management
Asset maintenance & workflow
Vendor & subcontractor management <)

Request (helpdesk) management % Frotmaion

Security

st Control




Scope & functions of facilities management (FM)

Financial &

Real Estate Occupancy Maintenance Asset Barfnterat Building
Management| Management | Management | Management Management Systems
( /r 4 r e— ( (: Access Control
- Purchase/Sale S - Preventive Mice. ey - Finance + Building
: m:ing Management : D.um: Mtce. - Capital Planning - Budgeting ;.::::::thn
» Chargeback : """‘"_ + Condition 4 “"”', - -
. ::n':n;.mmnm * Moves, Additions | g:vm;e“ml Assessments ::mm Management
. & Changes (MAC) | _ o, 2 Tools * ProjectPlanning | . inies - Monitoring &
2 i « CAD Integration ‘ . Project P e
gement * Help Desk Executt management Control System
— _— it _)

FACILITY MANAGEMENT

SOFT FM SERVICES

Managing people and organization

FIRE SAFETY LIGHTING PREVENTIVE WASTE CLEANING SPACE
SYSTEM SYSTEM MAINTENANCE MANAGEMENT SERVICES PLANNING

EHS PEST BUILDING
m s Sl sl COMPLIANCE CONTROL

SECURITY

STRUCTURAL MAINTENANCE LANDSCAPING CATERING

(Source: )




Basic concepts

Two areas of facilities management (FM):

1) Space & Infrastructure (“hard services”)

Space management, space utilization, management &

optimization of the workplace, technical management
of buildings, energy management, waste management,
indoor & outdoor cleaning

2) People & Organizations (“soft services”)

Health, hygiene, safety & security, internal services
(boarding, receptions, meeting rooms, secretarial
services, etc.), ICT, internal logistics (archive services,
mail service, transport services, car service, etc.)




Structure & activities of facility management & other supporting services

a a

Basic activities (subject of business)

t

Facility management Other management models

: | S

Other supporting activities

Other supporting services

All supporting services

/

Range of facility management

(Source: PaSek J. & Sojkova V., 2018. Facility management of smart buildings, International Review of Applied Sciences and Engineering, 9 (2)
181-187. )




Basic concepts

(Source:

Two software solutions/platforms for FM:
1. Computer-Aided Facility Management (CAFM)

Space Management: track the occupancy & allocation
of space

Move Management: plan, execute & track moves of
equipment, people & furniture

Asset Management: track & maintain assets/equipment
by scheduling usage & maintenance activities

Maintenance Management: manage & schedule
maintenance activities, track the progress of work &
generate reports




Functionality & key features of computer-aided facility management
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Basic concepts

Two software solutions/platforms for FM:

2. Computerized Maintenance Management
System (CMMS)

Work Order Management: create, schedule & track
work orders related to maintenance activities.

Asset Management: track & maintain assets, schedule
maintenance activities & track their usage

Inventory Management: manage spare parts &
inventory related to maintenance activities

Reporting: generate reports related to maintenance
activities, inventory & assets




An example of facilities management (FM) software interface

20 h 45 min, Visits time (30 days)
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Tickets quantity - by tenant SLA
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Last days tickets quantity Unpaid invoices

(Source: )




Smart facilities management (FM) services
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Smart FM

Smart Facilities Management (FM) refers to %
the integration of systems, processes,

e

technologies & personnel to enhance the B
management of a building’s facilities N
Coordination of space, infrastructure, people, & /7:2
organization based on smart sensing, (=1
computational intelligence & networks FH

Enhance connection & collaboration to manage
day-to-day work & increase productivity




Smart FM

Smart facilities management functions:
1. Smart energy management
. Smart maintenance management
. Smart indoor occupant comfort management

. Smart space management

. Smart traffic management

.

. Smart security management D; ~

~ O\ O B~ W

. Smart document code & transaction
management

J
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Major areas & functions of smart facilities management (SFM)
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(Source: )




Smart FM

With Smart FM, people can:
Access all facility status & data from a single @

dashboard/panel

Get notifications from sensors on building management
tasks, e.g. when bathrooms need cleaning, or lights bulbs
need changing

Achieve greater transparency on energy costs & savings
breakdown

Perform preventive maintenance instead of reactive
maintenance

Gather data & analytics to drive informed decisions




Smart FM

Features of smart facilities management:
Interoperable control systems
IoT sensory devices (e.g. leakage detection) %
Automated building systems diagnostics S

Self-commissioning of building systems (sensors
& control systems)

Effective management of device connectivity &
network infrastructure

Optimum working & business environment




Features of smart facility monitoring solution
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Example of smart facility monitoring solution on mobile phone

@ [ ]
@ [ @
®0000 VIRGIN 7 4:21 PM f 22% 0 eee00 VIRGIN T 4:21 PM 1 22%
— § o * e ®
— Environmental Analytics JAS — Dashboard IR
Tenant A Floor2 ~ Zone ABC v @ View Zone Map CO2 Level
Water 459 pp@
03 werts
Occupancy Rate Floor1 ~
| Consumption Chart Monthly Mercury
0 ' 62% | 100
05 50
Prediction Earth
04 40 0 100
< 03 30 § Uranus
2 g
02 20 @ 0 : B5% 100
0.1 10 Mars
0 ﬂ 100
0 : 0
Mar'i8  Apri8  May"18  Juni8 Julng Aug'18
| Service Requests Weekly ~
Electricity (kwh) @ Water (Gallons) @ Chilled Water (Gallons)
Minor
Power Consumption  Monthly ~  0s/06/2018 00/05/2018 Sotiiote | —
@ Heating Critical
@ Cooling
0o 05 10 15 20 25
@ Water Heating
Open @ Closed @ Assigned
@ Appliances
Lighting Open Request
Electronics
Critical 21
B Others
11
g

(Source:

eeeco VIRGIN = 4:21 PM % 22% 3
— (]
= Occupancy Heat Map AN

Predictive ~ Floor7 v Weekly ~  08/30/2018 - 09/05/2018

Occupancy Heat Map

LA




Smart facilities management dashboard

Yale-NUS Aggregated Campus Health and Integrated Performance Dashboard
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Smart FM

Major benefits of smart FM:

Improve operational efficiency, facilitate
worktlow automation, resources access &
predictive maintenance

Keep staff connected in work anywhere, anytime
& link them together with media sharing

Enhance user experience (minimise downtime,
enhance comfort, paperless forms & document)

Cost savings (reduce O&M cost, manpower cost)

Improve sustainability (optimize resources use)




Smart facilities management suite
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Smart/digital facilities management for office workplace
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Smart FM

(Source:

Smart restroom/toilet

Reduce queuing time for restroom

Usage analysis for effective cleaning schedule

Consumable level monitoring for timely
replenishment of soap, toilet paper and hand towel

Ambience monitoring e.g. air quality, restroom
odour & wet floor

Interactive customer survey to gather customer
satisfaction index
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Air Quality
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Humidity

(Source:

Rating and
Feedback
Panel

Smart toilet management

Soap
Dispenser
Sensor

Floor
Wetness
Sensor

Ammonia
Sensor

Electricity
and Water

Monitoring

Water Flow
Monitoring

Paper Towel/
Tollet Paper
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Bin Level
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System architecture & components of smart toilet

Smart Facilities & Toilet
Sensors

- FHH)

UNa EEEEE

connect

Digital Smart Buildings

Low Power Wide Area loT Gateway
Applications

Micro Base Station
Network (LPWAN) Platform

Gateway

.-

Ammonia Sensor
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‘ People Counter

Notifications
through Telegram /
SMS

Staff on-site are
activated

(Source:
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Smart FM

Smart parking

S
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Reservation service App to reduce queuing time

Touchless entry & mobile payment
Indoor navigation & find my car mobile App

Real-time data insights for better carpark
management

Support workflow integration for efficient
operation, cleaning, maintenance & customer
services




Smart parking system o TN <
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Automatic
Charge

By monitoring the
, availability of
N & parking spaces

The vehicle is parked
illegally and triggers
an alarm
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Key factors

Drivers of smart facilities management:

1. Internet of Things (IoT) & radio frequency
1identification (RFID)

2. High-speed, high bandwidth wireless networks
3. Artificial Intelligence (Al) & data analytics

4. Augmented & virtual reality (AR/VR)
visualization + Digital twin (DT)

5. Intelligent video & 1mage analysis

6. Drones (e.g. mspect building facade & rooftop)




A smart FM framework with multiple solutions identified

Building Level FM Services

Typel/ Scope |Description ————
Energy Security M&E Functions Sarvices
Type 1 When triggered, by an = e = S .
Digitalised incident, automatically ¥ O (ap .t  WorkflowAutomation
Workflow initiates a process that 5 5 System
Automation track, log, and close the =, q
incident S —
ARy I =
EPC Remote Monitor Video Monitoring with m Toilet Sensors,
BCA Portal Incident Detection Lift Monitoring Compactor
Type 2 Use data analytics to

Optimisation within
System

- Optimize systems

- Quantify FM
efficiency

- Perform
Preventive/
Predictive
maintenance

Connected Services for
Chiller Optimization

ii i

Security Kiosk and
Occupants Engagement

Connected Lighting
Systems, with
temperature/RH
and occupancy
sensor

Usage and Feedback
data to optimize
cleaning
- B

-90-0-0-0-90 0

il

Failure Prediction

Rodent Surveillance

Type 3 Integration
Across Systems

Optimize resource
deployment and

utilisation across many

systems

Co-sharing or Hot Desk
Integrating Booking,
Billing, Security, Space
Management, Thermal
Comfort

Integration of systems for
Demand/Occupant-based
building control &
optimisation

(Source: BCA, 2022. Guide to Smart FM, Second issue, Building and Construction Authority (BCA), Singapore.

Clustering

Smart FM implementation
across:

=l

Mixed Developments

mA

Portfolio of Buildings

District Level
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Key factors '

How to apply smart facilities management?

Integrate digital technologies & smart automation
into facility operations & maintenance to optimise
efficiency & performance

Consider carefully staffing, budget, training,
equipment, procurement (in-house or outsource)

Technology application

Integrate technologies 1nto business operations of
the organisation to optimise efficiency &
effectiveness of processes




Five steps for the adoption of smart facilities management

STEP 1 STEP 2 ' STEP 4 STEP 5
Set business Map out smart FM dopt suitable Review Track outcomes
objectives and solutions as enablers  implementation procurement and review for
outcomes model contract continuous
improvement

&
A 5-step SMART process towards:

X £

Improving reliability, Integrating systems, Future proofing your
productivity processes, technologies building’s systems
and service and personnel

(Source: BCA, 2022. Guide to Smart FM, Second issue, Building and Construction Authority (BCA), Singapore.
)
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Key factors '

Applications integration

Integrate data or functions from one application
with that of another application

Involves development of an integration plan,
programming & the i1dentification & utilisation of
appropriate middleware to optimise the
connectivity & performance of disparate
applications across target environments

Manage facility operations & maintenance in
an interactive & automated way




Integrated equipment & appliances for residential buildings

Lighting control

Energy generation

Service
providers

Security

Network

Maintenance
access

Security

Health

Energy

H AT .
Media

Telephony

Shaspa OtherS
SmartGate

Submetering

Smart metering

Environmental key performance
indicator monitoring

(Source: Vermesan O. & Friess P. (eds.), 2014. Internet of Things — From Research and Innovation to Market Deployment, River Publishers, New
York. )




Integrated facilities management for industrial buildings

General Management
e Building Infrastructure Maintenance Occupant Services @

Cleaning & Catering Services o

Reception & Security

oo

ACMV Maintenance @ ‘g
& @ Pest Control

Landscape & Indoor
Plants

Fire Protection
\ ° Lifts & Elevators
Utility Management

6 c P— Electrical & Mechanical Maintenance
nergy Services

Waste Management 0

(Source: )




Function principle of building management system (BMYS) 1n relation to

performance of facility management

‘ analysis of environment and functions
‘ monitoring, regulation ]

T . * : maintenance, renewals

0000000 000000

t B

- maintenance, renewals
technologies & systems
I XXX XX |

communication, management ——

Facility manager

(Source: PaSek J. & Sojkova V., 2018. Facility management of smart buildings, International Review of Applied Sciences and Engineering, 9 (2)

181-187.

)




Key factors

How to enhance operation efficiency &
manpower management in smart FM? @

Workftlow automation tailored for FM

Easy management & control of task assignments,
work orders, patrols & scheduled maintenance
integrated 1n one platform

Utilize manpower resources & mitigate faults

Timely reporting of incidents, job dispatch, work
progress, task completion & errors




Key factors

Tips for creating a smart building

1. Define & set clear goals

Clearly establish the objectives & desired outcomes

2. Prioritize data security

Implement strong security measures to ensure safety

3. Collaborate with stakeholders
Work with stakeholders & occupants effectively

4. Embrace sustainability

Enhance energy efficiency & sustainability

5. Build a reliable network infrastructure




Three layers of a smart building

Impact Layers of a smart building ponents
Building Viiualization
(%p:;r\?ztz?sn 3 Software Analg‘/tics
Data Storage
Building Sensor‘s & Actuators
O%f,?f}ﬁ{‘s 2 Connectivity ‘

Telecom Infraestructure

[

Building Termal structure
Structure 1 Envelop /

Green materials and design

Services: Air Quality Etc.
Parking  Water Lighting
Security  Temperature
Energy

(Source: Vermesan O. & Friess P. (eds.), 2014. Internet of Things — From Research and Innovation to Market Deployment, River Publishers, New
York. )




Data
(Wired)

In-
building
Cellular

(Source:

Converged networks inside the building




Network convergence using Internet Protocol (IP)
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(Source: Vermesan O. & Friess P. (eds.), 2014. Internet of Things — From Research and Innovation to Market Deployment, River Publishers, New

York.




Key factors

Key considerations in managing data:

1. Avoid data silos (fragmented standalone
solutions) & ensure data interconnectivity

2. Ensure 1nteroperability & avoid smart solutions
that are not portable but tied to specific vendor

3. Balance cybersecurity & implementation
efficiency

4. Combination of workflow & information
storage solutions to support information
management process for the asset
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Key factors '

Common features for FM data management:
Manage file & data (data standards & hierarchy)
User management (access right & services)
Dashboard, analytics & reporting
Operation & workflow management
Open protocols (ensure ease of interconnectivity)

Cloud-based environment (allow data &
information to be efficiently accessed, shared &
maintained from any location)




Key factors

Examples of essential FM functions:

1. Workflow tracking & service level delivery

Consolidation & analysis of data pertaining to works detected &
carried out within a building or multiple buildings

2. Fault detection & diagnostics (FDD)

Detecting deviations from normal or expected operation (faults) &
diagnosing the type of problem & its location

3. Condition-based maintenance

A predictive maintenance strategy where various elements of an
operating asset are observed & measured over time to 1dentify
potential failure before 1t happens
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Smart space management '

Smart spaces (or connected spaces)

Workspaces within smart buildings that use
technology & ambient intelligence to allow for
monitoring & measurement of occupancy levels,
available vacancies, use of amenities, etc.

Designed for optimal use & triggered by sensors

& ntelligent devices (e.g. smart watches, mobile
devices & handheld badges) for the 1dentification
of office workers, their status & their relationship
with office spaces




Objective

Functionality

Consistency

Efficiency

Flexibility

(Source:

Objectives of space management

Explanation

To ensure organization functionality is suitable with optimization of
building space.

To ensure space management is carried out consistently and
systematically in achieving organizational objectives.

To ensure space being efficient, in good control, and bring maximum
profits to the organization.

Even though space management requires control over space usage,
the element of flexibility is not ignored, such as when there is an
expansion of staff or staff reduction.

Effective space management, which has considered planning,
execution, and monitoring elements, will decrease overall cost
reduction and maintenance cost.



Little-to-no
wasted space

Know what space is
used for at all times

Forward-plan for
company growth

Increase energy
efficiency

(Source:

Benefits of space management

Space
Management

A foundation for
total facilities
management

Protect the well-
being of your
workforce

Boost employee
satisfaction levels

Adapt the workplace for
modern ways of working
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Smart space management

New business models 1n office space usage,
€.g. Space-as-a-Service (Saal)

Better utilization of spaces, as well as ensuring
workers’ well-being

Productive workplace & engaging work
environment

Improve functionality & efficiency of the space

Provide flexibility & capabilities to quickly
adapt to constantly evolving environments




efficiencies to your real estote.

Smart buildings con delight your building occupants,
keep them safe, ond bring financiol and operational

| Smart Awring
1. Before arriving to
the building, staff m w
and visitors can
reserve any shored -

detection, government report, etc.
(Source:

3. Occupancy sensors help
optimise the use of focilities and
resources, using the mobile app
with real-time data on capacity
ond presence.

4. Concierge chat
o~ 3 S
itk
&

2. When employees and visitors arrive to the
building, occess control technologies use foce
recognition and other controls based on “new
normal” challenges: body temperature, mask

The smart
space journey

4. Concierge
chat allows
occupants to
easily solve
potential
issves from
meeting rooms.
~ o This enables
problem/error
logs in the
‘ smart mobile
opp

5. Increased visibility, automation
ond reol-time dota copture enables
better management of facilities and
resources for more transparent and
detailed billing to tenants.




Smart space applications for workspaces, retail, healthcare &
manufacturing buildings

Safety & Compliance

Location Analytics

(Source: )
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Smart space management '

Smart space components:

1. Smart access control (e.g. facial recognition,
contactless access, body temperature check)

2. Facilities booking (with reports on usage)

3. Spaces management (flexible schedule/services)

4. Visitor management (register guest remotely)

5. Occupancy monitoring (numbers & location)

6. Smart HVAC (1improve indoor air quality)

7. Energy use monitor (facilitate O&M)




Access control integration of smart buildings

K u Ei‘ I 5 K
; Entry EXIt Entry Entry E‘xit
eFaCLITY ~ -

s ) E . Conference Room 1 Reception 1 ; 2" Floor
Facility Booking System | { _ : (1% Floor) : Entry o = ‘
s ' : * ' ! - - - ®
P ’ ; ; ‘ L eFACILITY
} ‘ | Visitor Management System
e 0 O - - L-e - :
5 (o)

A : : :
EFACILITY [ o

Time and Attendance System

1F CRV2000 2 1F CRV2000 1 2F TR V2000 Visitors

Given access to only the
specific meeting room/floor

,,,,,,,,

L ®
eFACILITY

Smart Building
Management

} AC, lights, PoE
il switching off on exit

1F SR V2000

» I U
Entry Exit

= o L .
Gate Shutter Server Room eFACILITY Cafeteria
Main Entry

Canteen Management System

(Source: )




Facility booking system with conference room control functions

8

Quick Booking

L

Outlook Calendar Mobile phone NFC/ACS
support for login

&= Parking reservation

(¥ SMSs to external visitor on day on meeting

Card Reader

5

Accesss Control
System

Enabled only for
host/internal attendees

(Source:

1
1
Refreshment :

Ordering ;

-~
-

= | {3 ®

Invite Internal & Switch on

External Attendees

e e |

— Visitor Management Accesss Control 5 mins in Accesss Control
Canteen Management System System advance System
System
Somfy Blind  Lights HVAC Switch off
Parking Extend
Notify Security
= .

| I
: : : I s
: | ! Disable ACS
I I

Control View

Projector Mode Meeting Mode

Integrated With:

eFACILITY

Facility Booking System

©

A
L=
-

Building Automation System
Smart Building App
Canteen Management System

Visitor Management System

000

s

End Booking Extend Booking

®

Highlights:

« Fully automated operations providing excellent user comfort

« Restricted access to boardrooms & conference rooms and
improved overall security

« Reduces power wastage

« Everything at the touch of a button reducing dependence on
manpower

« Integration with all relevant systems resulting in seamless
operation




Pre-register Visitors

Meeting Request by Visitor
= e

Notifications
Host / Staff

Pre-register

a O
: Order
= Notifications Refreshments
Canteen
Management
e Book Facility
3 Notifications
Facility Booking
System

Integrated With eFACILITY
Facility Booking System o

Card Management System

Canteen Management System

Access Control System

Feedback / Suggestion Management System

60006

(Source:

Visitor management system

Visitor Sign-in Process

Pre-registered /

Returning Visitor
=)  Contact Details
® ore E\ LG
a hentication
Via @ Capture Photo
Visitor s 3 -
Web camera integration

=]
Mobile #/Email ID

New Visitor Options

Business Card

w Reader Integration Capture Signature

Signature Pad integration

National ID

Ll
Il Reader Integration

Register using
Andorid Beam (NFC)

“ Manual Entry

Registration of Visitor Details

D)}

Devices Integrated

@

Web Camera Printers

Security

a

Fire Alarm system

i

Signature Pad Device Scanners

Access Control System
- Turnstile, Boom Barrier etc.

Business Card Reader

o
6

Emergency SMS Alert to

National ID Card Reader
all Visitors

> 90000

Black

&

ETE
ted

Customizable Badge /
Pass Designer
-Vehicle Pass

- Visitor Badge / Pass

- Gate Pass

Notification to
Host / Staff

Print Badge / Pass

- Visitor movement
Tracking
- Access validity

management Activate access for

specific location

Sign-out Process

1 Enters Feedback

—
Feedback
Management System e
Integration Exits the




Automated gate & shutter system

Entry Gate
Open Shutter Close Shutter

Access Card Push . Car User Visitors
Button Non-Critical UPS

v
& = B
= L

Switch Off

E == :
] .
1

Non-Critical UPS ‘—’ ® . e Q "

D'Sar.z‘l“ ! Security with
ook ---- =3 ! Mobile App GPS WiFi Remote
! r— | To Power Location Detection
Theft alarm e L] Perimeter ' Saving Mode when 100-200 m away @
1 - ——v 3 1
\ — f Armed in 180 i Automatic Gate Opening - 3 meters for
i — seconds ; Arm?& 30 seconds Calling Bell
‘@ ON
L} T ioox ! E
Set to LUX based Theft alarm Disarm perimeter .
operation mode Turn off ' protection 1 ept open via BA
= : 10Urs to save energy
1
1

|
! 2-wheeler & Pedestrian Access
!

Intrusion Detection % D 1
Access Card
Open 1 meter for 30 seconds

1
i Entry Gate
I
|

Security Alert (Motorized. Cannot open manually)

eFACILITY"

Exit Gate

Q‘;

=)
. 1
i

Mobile App Security with
Remote
Highlights: . -
« Excellent Safety & Security
« Sizable energy wastage reduction Push Button TR
» Fully automated functions I (Motorized. Cannot open manually)

+ Enhanced occupant comfort
+ Reduction in number of security guards needed

(Source: )




Public address (PA) system integrated with fire alarm, visitor
management, human resources management, energy dashboard &
maintenance management

B e Alarm

-
[ARALERARRARAIRARREAS
-

Fire Alarm Panel
(Morley IAS)

VIP guest welcome
message on sign-in

eFACILITY"

)
|

-
[ J

Visitor Management System

Automated

- Birthday Greetings

- Common Meeting
Reminders

- General Announcements

- Thought for the day
announcement

- Exercise at work - Music /
Instructions

(Source:

Honeywell
Pub6438s

messages

eFACILITY’
2R
SRS

Human Resource
Management System

! Honeywell Honeywell
! PA System Amplifier
Audio In' DCS 2000 X-DA 1500

I
1

:

: Work Station with

i Sound Card

- Green awareness

- Data announcements

eFACILIiTY"
L

o4

Energy Dashboard

Preventive/Schedule
Maintenance of key
assets

eFACILITY"
%)

Maintenance Management System

Remote Audio
Announcements

Smart Building App

Zone 1
Workstations (1st & 2nd floor)

Zone 5

1
|
|
|
: = .
1 .
I & \Y
!

Zone 6
Manager Cabins

| A
; . a

|

| Zone 3

| Conference Room
PR TR S - g i S R

Zone 7
Server Room

Zone 4
Training Room
v . Serran g . S S e S W W —

Zone 8
Kitchen, Dining & Gym




Cafeteria management system

eFACILITY

5 Cafeteria Management Kitchen order
""""""""""""" : System ticketin

Kitchen Inventory Management
System

Auto Create
Inspection Work Order in
Maintenance Management

3 System
! B Cook/Chef Dashboard
% TR : B 1) Commited
: B 2) Expected
Time and Attendance System 3 i) go:']sumed Meal Consumption Au_to Create Service Call
Employees availability for : 3 JEdgi : Feedback in Helpdesk System
meal count § : : : Management System
(Leaves, On-duty) Menu Planer L peeeeeeed A R AR

2 Weekly/Monthly for

e B0 b CardBend Access Control NFC
SEEREASET integration integration

Recipe bill of materials
Suggested ingredients
usage based on expected

meal count

Highlights:

—_ ' ' ) . . .
Visitor Management System S Nutrition and Health + Food wastage reduction by full-fledged integration with
Meal request for visitors E Bl - Meal Nutrition value and )
questf : } calorie display : all systems
; : Empl Calorie intak Cafeteria Dashboard
_wz - re“;gr‘zyee SRR - Suggested ingredients use - removes calculation
; B - Food intake time errors

Food Waste Monitoring fluctuation report
To reduce good food waste :

.

Wastage monitoring improves reduction

Nutrition and Health reports for increased awareness

Ll

Live consumption tracking helps in better control

® S S
Helpdesk system i + Better inventory control & automated ordering process
Payroll/Billing
Act on poor feedback calls integration

(Source: )




Business cases for space management in smart buildings

Optimize Space Enhance Energy Improve Employee Streamline
Planning & Ultilization Efficiency Experience Maintenance Effort

» Make strategic decisions  * Monitor occupancy & * Occupancy sensing to  * Knowing the utilization
on office layouts & corresponding energy assist employee in patterns of different
amenities usage to streamline day-to-day work to office zones allow

* Optimal mix between consumption & augment productivity facility managers to
open, co-working areas &  maximize efficiency & satisfaction schedule demand-based
individual zones to foster ¢ Achieve HVAC energy  * Notify when a cleaning activities
collaboration, innovation conservation by meeting room is * By aligning priority &
& productivity tracking workspace booked & left empty, cleaning frequency

* Effective allocation of utilization or whether the with the traffic of each
office resources & cafeteria is currently space, managers can
flexible seating overcrowded ensure proper

sanitation i1s maintained

(Source: )
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Smart space management '

Typical features of smart spaces

Convergent network, single, unified IP over
Ethernet physical network layer

Integrated, IP-based space management systems
Automated infrastructure management (AIM)

Future-ready infrastructure able to support Internet
of Things (IoT) applications & devices

In-building cellular & wireless network coverage

Integrated power & connectivity systems

Power over Ethernet (PoE)




Features of smart building to support smart space management

4 Ill.nmrunllage SITIEI['t bU“diI"Ig
ighting
Internet of

Things (laT )

Converged
infrastructure

"&'

il Power over
R o > Ethernat (PoE)

Universal -
connectivity grid
Automated /%
| 3 infrastructure

> management
S 9 (AIM)
B In-building J
wireless {IBW) B I|

(Source:




Technologies used 1in smart spaces

SMART SPACES

Technologies Used in Smart Spaces

Smart
Ventilation

Distributed
systems

Seasonal
Awareness
Technology

Smart
Evaluation

L
o
[y
D oD g

.

(Source: )




How technologies will change the next gen workplaces?

The Cloud Shared Screens

Sensor Technology for Credential

Environmental Factors Technology

Futuristic Furniture for The Internet of
a Wireless Age Things

(Source: )




1 | Openness

3 | Coordination

4 | Intelligence

(Source:

Smart space evolution

Isolated

Closed

Not Connected

Not Coordinated

Not Intelligent

Team

Connected
Systems

Open

Connected

Integrated

Not Intelligent

Department

Coordinated
Systems

Open

Connected

Coordinated

Pockets of Artificial

Intelligence

Organization

Intelligent

Environment

Open

Connected

Coordinated

Broad Artificial
Intelligence Use

Ecosystems




Further reading

Complete Guide to Facilities Management

How IoT Reinvents Space Management in Smart Buildings
Smart Facilities Management (FM)

Smart spaces: enhanced, connected urban environments of
tomorrow




