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Changes for the Better

BMS Fundamentals

1. Whatis BMS?
Why building need BMS?
What benefits BMS brings?

BMS components

o ~ w0 b

Open Protocols (BACnet, Modbus, KNX, LonWorks, Niagara, oBIX)
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1.What is BMS?

BMS stand for Building Management Systems

» Control, monitor and manage various devices and

systems to optimize building operations, such as
heating, ventilating and air conditioning (HVAC)

systems.

* In many case a BMS can include Lighting, Security,
Fire Alarm, Elevator and more.

[
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®

Closed circuit Access control Fire Heating, ventilation Powerllighting
camera systems (badges annunciation and alr condition control
systems and door locks) and suppression control systems systems
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Elevator

MITSUBISHI
ELECTRIC

Changes for the Better

Acronyms

Other names for BMS systems

+ BAS
+ BCS
« BMS
+ BMCS
+ DDC
+ EMS
+ EMCS
« FMS
« FMCS
+ BMES

| =i
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| Building Automation System

| Building Control System

| Building Management System

| Building Management & Control System
| Direct Digital Control

| Energy Management System

| Energy Management & Control System
| Facility Management System

| Facility Management & Control System

| Building Energy Management System
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S MBE¥ 2 Why building need BMS?

Changes for the Better |

BMS stand for Building Management Systems

» A Building Management System (BMS) is valuable because it centralizes
control and monitoring of building systems, optimizing efficiency, reducin
costs, and improving occupant comfort.

» By integrating various functions like HVAC, security, and energy
management, a BMS streamlines operations, leading to energy savings,
enhanced maintenance, and improved building performance.

-—
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S BB 3 What benefits BMS brings?

Changes for the Better |

Provides a building owner or property manager the ability to:

» View and record HVAC information (temperature, humidity, pressure, and HVAC plant status) in a building.
« Act on the information in a proactive manner to control building tenant comfort.

» Perform facility management (generate reports, graphs and annunciate alarms when there is a problem).
« Perform energy management scheduling and strategies to reduce operating and energy costs.

* Inter-connect building systems (fire alarm, security) in order to integrate building functions.
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Monitoring

4. BMS components

Trending

Alarming

Monitoring values from all sorts of
connected systems

Controlling & Scheduling

Showing graphs of buidling parameters and
their correlation within local systems

Optimizing

Alarms and notifications sent to building
maintenance and facility management teams

77\

Integrated Building Functions

Scheduling and energy efficient control of
HVAC equipment is a key function

Knowledge about building performance
helps in Energy optimization

Connectivity to other building systems such as
lighting, meters, security, fire alarm and CCTV
to optimize energy consumption

-
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Changes for the Better |
BACnet Modbus Niagara

BACnet | Building Automation & Control Network

Officially unveiled by ASHRAE in 1996
Approved as ISO standard 16454-5
Becoming a standard in the European Union

o BACnet

KNX

Modbus | Serial communications protocol
Originally published by Modicon (now Schneider
Electric) in 1979 for use with its programmable
logic controllers (PLCs)

#Modbus

LonWorks

The Niagara Framework | is a universal software
infrastructure that allows building controls integrators,
HVAC and mechanical contractors to build custom,
web-enabled applications.

niagara

framewark

oBIX

KNX | is an open standard for commercial and
domestic building automation. KNX devices can
manage lighting, blinds and shutters, HVAC,
security systems, energy management, audio
video, white goods, displays, remote control

N
KNX

-
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LonWorks | Local Operating Network

Networking platform specifically created to address
the needs of control applications. The platform is
built on a protocol created by Echelon

o
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oBIX | (for Open Building Information Exchange) is a
standard for RESTful Web Services-based interfaces to
building control systems. oBIX is about reading and
writing data over a network of devices using XML and
URIs, within a framework specifically designed for
building automation.

OASIS
OBIX Version 1.1
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Benefits of Open Systems

Changes for the Beiter

ENERGY ASSET
MANAGEMENT MANAGEMENT
Decrease in Energy Consumption 25-40% 30-40% Decrease Asset Service Costs

* Reduce kWh Energy Consumption
* Reduce Carbon Footprint

* Reduction in Asset Service Costs
* Improve Asset Availability
* Improve MTBR

WORKSPACE
UTILIZATION

Reduction in fault detection time Improve Space Utilization and Comfort
* Focus on Prioritized Faults * Improve Space Cost per person
* Reduce First Time Fix Rate * Improve Space Comfort Index
* Reduce Fault Diagnostics Lead Time » Improve Peak/Average Occupancy
» Utilization of Collaboration spaces

Normalization of Equipment & Properties
Data Aggregation & Integration

L]
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Er_{sscmw%m Smar Buildings
Changes for the Better t
Way Finding i Qccupancy Monitoring
 2B8
i
Predictive Analytics | Energy Management
Visitor Management . Digital Lockers
cerv i Smart Bins | ]
Desk Management . Bike Stores (%
|
UX Tenant Apps ~ . SmartLifts |
B
BIM Car Parking
I
Access Control Air Quality / Wellness | = Automat ing

- N
Tool BAEY ~
Smart Building Solution

GENESIS64 & DIAMOND CONTROLS MITSUBISHI added to Smart Building portfolio

the World
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Agenda

1. System Architecture

2. Hardware Features

3. Software Features

4. Typical Control Graphics
5. Project References
| S

Automating the World
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1.System Architecture

GENESIS64"

|

Client 1 PC I Cientn PC

wMQTE SNMP

Automating the World
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What is Niagara?

' 2.Hardware Features

Niagara Framework
Framework for integrating all standard network protocols (LonWorks, BACnet, Modbus, oBIX etc.) used in existing building management system developed

by Tridium, USA.

1997 Tridium, Inc., founded

Niaga ra 1999 Niagara Framework launched
2000 Strategic partners included with Honeywell,
framework S 6
oo 2005 Honeywell acquired Tridium (100% capital
ﬂlagfa t’q OBIX subsidiary)
— 2006 Niagara Central launched
m 2008 achievement achievement of 100,000

[
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2000 achievement achievement of 200,000

2012 achievement achievement of 300,000

2015 achievement achievement of 500,000

2023 Mitsubishi Electric Asia partners with Tridium APAC
to launch Diamond Controls product range.
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DCM 9000 Controller

' Niagara Hardware?

NXP iMX8M+ Quad Core CPU

Diamond
Controls

ot by MM B o

2GB LPDDR4 RAM
Removable 8GB micro-SD card

Wi-Fi (Client or WAP)

* Wi-Fi 5 (802.11ac)

* 1x1 802.11 a/b/g/n/ac

« Configurable radio (Off, WAP, or Client)
* WPAPSK/WPA2PSK supported

USB type C connector
* Debug port

(2) isolated RS-485 with selectable bias and termination
(2) 10/100/1000MB Ethernet ports

Secure boot

Agency Certifications *Supply requirements: 24VAC rated at 24VA minimum, or

« UL916
« C-UL
« CEEN 61326-1:2013

+ RCM
—
Automating the World

« FCC part 15, class b . China ROHS 24VDC rated at 1A (24W) minimum

Runs Niagara 4: 4.13 and later

* RoHS «  Open Energy
Real-time clock
REACH Management Class
. WEEE Batteryless

COPYRIGHT © 2022 Mitsubishi Electric. ALL RIGHTS RESERVED. ALL TRADEMARKS ACKNOWLEDGED.

HARDWARE SPECIFICATIONS
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-’\w\ Expansion Modules — 10-R-16 & 10-R-34

Changes for the Better

10-R-16 10-R-34

Input/ Output Input/ Output
8Ul, 4DO, 4A0 16Ul, 10DO, 8AO

» Connect: (1) DCM9000 module can expand up to (8) I0-R-34s or (16) I0-R-16s

» Power: (1) I0-R-34 can power (4) |I0-R-16 modules

— ]
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Hime'  Common Configurations

Changes for the Better

Maximum Maximum Maximum

configuration
for 2 panels (*)

configuration
for 4 panels (**)

configuration
for 8 panels (***)

Shown with maximum of 4 |0-R-16s
per 10-R-34

Automating the World COPYRIGHT © 2022 Mitsubishi Electric. ALL RIGHTS RESERVED. ALL TRADEMARKS ACKNOWLEDGED.
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SSMER¥ | DCM HVAC Controller

Changes for the Better
Simple yet Open
+ ARM Cortex 32-bits

DCM-8446 Controller - Direct Digital Controller

GW-112 DCM-8446 10-0800
000 Do alala lalalala Processor
+« Fully Programmable

0
X3

Operate Independently
» HVAC Logic Calculation

D

oo

Diamond 5 f Diamond
Controls 112 Diamond .

Controls

<

» Login Password Protection

< Alarm Handler

Combination
ve e v eeee veveeeeeeeee coeeeeeevee < TimerProgram
In s .
put/ Output Input % Built-in Real-time Clock
8Ul, 4DI, 4A0, 6DO 8DI
o . .
Functions or |0 point counts of DCM-8446 is extendable through right-sided slot with different modules. It can be K Mathem_atlcal and Loglcal
applied with 10-0800, 10-6020, whereas its left-sided slot can be extended with GW-112. Calculation
—
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A“!"?uémc‘?m\ Remote 10 Module

Changes for the Better

10-0800 10-0008 10-6020

000 0066 666 ©O0 HBOOH 66566

Diamond
Controls

Diamond Diamond
Controls L oouLE Controls

OO0 00 oo e eeee Pev veve eeee
Input Output Input
8DI 8DO 6Ul, 2A0
EE—
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Changes for the Better

10-0800-485

BDOD HHLOH 66OH6

Diamond

Input
8DI

[
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10-0008-485

000 06606

Diamond
Cont

666 066 6666
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10-6020-485

© 666

A'!“?uémcw\ DCM HVAC Controller

Changes for the Better

DCM-8044 Controller - Direct Digital Controller

Features:

« Certifications: CE, FCC, BTL

+ Build in Battery for RTC

Diamond
Controls

DCM-8044

Input/ Output
8Ul, 4DO, 4A0

+ Can be used as- Modbus Master, Modbus Bridge, BACnet Router gateway

« Supports basic APM programming
* When used as Modbus Master, it can only support max 4 devices (Only DCM-8446, 10-0008-485, 10-0800-485 and 10-6020-485 are supported)

—
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SSMER¥ | DCM HVAC Controller

Changes for the Better

DCM-8044-D Controller - Direct Digital Controller

Input/ Output
Features: 8Ul, 4DO, 4A0
- Certifications: CE, FCC, BTL
« LCD Display

+ Build in Battery for RTC
+ Can be used as- Modbus Master, Modbus Bridge, BACnet Router gateway
» Supports basic APM programming

* When used as Modbus Master, it can only support max 4 devices (Only DCM-8446, 10-0008-485, 10-0800-485 and 10-6020-485 are supported)

———
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AW\ Expansion Modules - 10-V6002 & 10-V0800

Changes for the Better

DCM-8044-D 10-V6002 10-V0800

666 000 @ 0@

Diamond
ntrols

DCM-8044-D e comn 1 L2 Diamond
Conl

Input/ Output Input/ Output Input/ Output
8UI, 4DO, 4A0 6Ul, 2D0 8Dl

* Connect: (1) 10-V6002 or (1) I0-V0800 module can be connected to the right of DDC-V8044/V8044-D

» Power: Power will be drawn directly from DDC-V8044

—_——
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Changes for the Better

BMS Server

[ BMS Solution

I
[ Trends ][ History ]
|[ Alarms ][ SMS, Emails ]]

Analytics |[ Reporting

BMS Workstation

BACnet/IP or Modbus TCP

IP Connectivity

Hard 10
Point

Hard 10

Point
|

BACnet/MST
Devices

Modbus RTU
Devices

DCM-8044/D with
Expansion modules
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MITSUBISHI
St ' 3. Software Features
Changes for the Better
In May 2019... In April 2021... On April 2025...
MITSUBISHI
Changes for the Better MITSUBISHI ELECTRIC CORPORATION
|CONICS Automation Software Sue Ty ot o chpi T, 058310
FOR INMEDIATE RELEASE No.31m
cus
ICONICS to be Renamed Mitsubishi Electri

TOKYO,arch 13,2025

!

JER—

o Compse N

Mot
.
S
sl
ICONICS Suite”
> I@s orough VA GBL35, USA
EE—
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HEme'  About ICONICS

@umnﬁ, <«
-935 2015
"Unm Ann“

Headquartered in Foxboro, MA 100+ Countries 375,000+
Since 1986 400+ Partners Installations Worldwide

Y

Changes for the Eelfu

.1 \ Gold
! =1 Microsoft Partner

1 = B Microsoft

t.‘"; E
4

Six-time Microsoft
Partner of the Year

A
(ﬂ i\ ﬁﬁﬁ el

S~

Smart Buildings Discrete Manufacturing Process Public and Defense
and Smart Cities and Factory Automation Automation Infrastructure
L]
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Heme'  Automation Software for Any Industry

Changes for the ﬁuta

u/ﬁlul i | ||?}

Oil & Gas Government & Military

L X '] 4 B - \ { .‘ i = = 5 : —
Materials & Mining Pharmaceutical Sustainability Water & Wastewater
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S ¥BEH | 50,000+ Buildings Operate with ICONICS

Changes for the Better

5 S = JlEsiss
US Pentagon as >26 High Rises

Large O|I & éas HQ'23.BIds

-
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A“!"?uémc‘?m\ Microsoft lloT Partner of the Year 2022

Changes for the Better

» Over 30 years of experience in automation
software for multiple industries.

* Integrates loT technology with affordable
»i@s ‘ S Microsoft devices for secure, cloud-ready solutions.

» Supports energy management, building

Winner automation, and industrial applications.
Microsoft Partner * Runs Microsoft loT technology at the
of the Year

edge, Azure in the cloud.
Internet of Things

* Integrates with Dynamics 365 and Teams for
work order management.

» Allows remote optimization of operations
via Azure loT Edge and loT Hub.
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Sensors and 5 Building Systems

Equipment

S

o]

& P %

Loy
:\
|

)

i

g Hw%

|
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Q) Roknetion  ADBB
EMERSON  BZ0ROCK
TREND Delta Endress+Hauser (%]

ALERTON SIEMENS TRiDiuM

soson ¢ BTN Schgider
Controls

@ riracHr OIMRON = roinicran

Honeywell BECKHOFF

Intelligent Buildings Universal Connectivity

5 Open Protocols

& mmsusisH
#'W ELECTRIC
FOUNDATION
YOKOGAWA mﬂ‘#; Cn :

= AMQP

ko
v\u‘ton'ﬁijzgg % TraNe @ = crace

Web
@ Services
38 kafka

winen o M o Ml
FEIE @ 0 0
€“II|II|
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Universal Connectivity

and Integration

Sensors and Automation Systems Open Protocols
Equipment

@zl ABS st | CCtink =gacno

§okotko  Ethen ot

-
EMERSON  WRITOON  YOROGANA

rwo ] Ol pevmn | OPC wamar

o EMOTE
ALERTON SIEMENS ThiBium SNMP [CReE
rbven B0 ESToM Seippeider @ 0
e @) e I | { ) soap

@rraces OMRON w0

Honeywoll BECKHOFF

Smart Building Solutions

Operations and
Maintenance

Vendor agnostic

Universal Connectivity

Leading Edge HTML5 Dashboards
Advanced Analytical Tools

| =i
Automating the World

< Real-time Monitoring, Control, and
Reporting

« High Performance Long-term Data
Historian

< Alarm Management, Mobile
Notifications, and Alerts

Centralized, Uniform

OneView Platform

L= rEs

=a
| - [11]] ] s
| g e

- e % e T M
' (-] ee

Dynamic and Flexible Dashboards
for Facilities Management Industry

Reporting Requirements Supported
by Historical Data

Interface with MS SQL, SAP, Oracle,
and Asset Systems
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' 4. Typical Control Graphics — Home Page

= Template

Welcome in template dashboard!

Please use the navi t to acces: dashboard.

)

specific areas of

ICONICS <
L]
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geeme' | 4. Typical Control Graphics — Alarm
Changes for the Better
= A
{ = Template | Alarms 'EBR h & ? & i
Reshime L i §)E) O @ icooniedges  Unacknowiedged
Tiste / Date 7| phcit 7| Type 7| Device Name 7 | Description 7 | Alarn Note 7| Qualit 7| Tog v
sr2202s 114332 | Normal [ 931 Normat. The process value s 252 ( Good | Mae/keobsBiOuenu/Laboratory/SensorDes/Sensor 60 Alsrm i
5/5/2025 21:51:18 CRAC O
311720 < ]
5/4/2025 180002 ‘CRACZ K thic lénh OFF RAC/CRAC.
5/6/2025 144706 i Normal Nhigt g6 phang perver binh thudng Good SensorTemp
5/4/2025 180003 2 Nermal CRACT ket thile [$hn ON Good | /lse/keoDSBiOuCru/ServerRoom/CRAC/CRAC O Lremoteon
182025 190700 i Normal ML Vi Sinh Normal Good | ac/icoDS8/Oucra/ArConditiones/Ampteter/AmpMeter_FOMDY Alarm
4/18/2025 153414 1 Normal (3] is Normal Tne process value s 201 6] Good ST Am Hi
472472025 103546 i Normal {Pal i Normal.Tne process value s 4919 Good | /ac/lcoDsB/OucralLaboratony/SensorDes/Sensor 58 Alsrm Fi
37472023 060001 2 Normal CRACZ ket thic lenh ON Good__| Ac/lcobSB/Oucna/ServerRoom/CRAC/CRAC Dl remoteon
$7a/2025 050002 2 Normal CRACT kit thic Jéah OFF Good | Mac/icoDSB/Cucra/ServerRoom/CRAC/CRAC, O remoteof
4718/2025 150714 i Normal (Pal is Normal The process value s 135.7 Good | Aac/leaDSB/Oucra/Laberatery/SensorDew/Sentor 61 Alarm Al
ICONICS
w97 3 O waanim g [
I
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MITSUBISHI |
ELECTRIC

Changes for the Better |

€ = Template Equipments Overview

Control Device Alarm

Alarms

HYAC

INDITIONER

VENTILATION

WATER [

iconics

4. Typical Control Graphics — FCU

Service Mode Auto / Man Mode Manua

Power Control

Automating the World COPYRIGHT ©2022 WitsubishiElectric. ALL RIGHTS RESERVED. ALL TRADEMARKS ACKNOWLEDGED. 33
MITSUBISHI | A . .
eecrc | 4. Typical Control Graphics — Chiller
Changes for the Better |
< = Template | Chiller B o | ® o ?2 &
AIR CONDITIONER
ENTILATION
WATER 8.56 oC
POWER .
— e 4= 11.850C
LABORATORY
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#wHER" | 4. Typical Control Graphics — VRF

{ = Template | Chiller [ - ®a s e 2?2 &
Ground fm Floor2  Floor3  KVietAnh

(88| ([C88A)

395588 SS8%

R109 R110
R108 ‘mr\

I] R107

Freezer Room
Kho ti déng -800C

Cold Roam rR17
Kho lanh
W ,4 r116
R104 L/ EI Changing LAY
z R103 B - e —
Changing
Room
= we @ I)—]a/]m:-ﬂ
icowies o 2025
voe.r
-—
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=wiEwe’ | 4. Typical Control Graphics — PUMP

{ = Template | Pumps Overview

=
'®

A h D@ ? & i
PumpOverview Teend
Flow meter
v
Pressure pump 1&2
2
A1
252bar | 411 bar G (
g ‘ -
®00 mmL‘
L
o
©) 5.3 min
o — 100%
g I
Water Pump 182 %
I
& Actve s eatime HHTIgE /D 09:1400 - SN2/
—-—
Automating the World
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4. Typical Control Graphics

- UPS

¢ = Template | UPS h e ? &
UPs Dasiboad | et e Myl e
OUTPUT HCM_GroundFloor
40.00 % 27.00 % 33.00 %
ROOM SENSOR
Temperature ™ oC
Humidity * % uPsS
41.00 oC
Lr1 ' Lr2 Lr3 BATTERY
Capacity £
11 100.00 %
I 92.00 A
12
| 61.00 A
& 13 | - )
73.00A
wer S actves G8 3 o0 09144
L]
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MITSUBISHI . .
eecee | 4. Typical Control Graphics — ATS
Changes for the Better
{ = Template | ATS - ® A D® 2?2 & ¢
ArsOverview Trend
e e e
FIRE AUTO ALARM
LAB BSL3
B e 2
b l e
g [ o (1] (A
“an
3 O
SOCOMEC ATS - OUCRU HCM
Source 01 Power Status Normal Source 02 Power Status ~ Missing phase
Source 01 Frequency 50.30 Source 02 Frequency 0.00 <
Source 01 L1-L2 390.00 Source 02 L1-12 0.00
Source 01 L1-N 224.00 Source 02 L1-N 0.00
Source 01 12-13 393.00 Source 02 L2-13 0.00
Source 01 L2-N 226.00 Source 02 L2-N 0.00
Source 01 13-L1 391.00 Source 02 L3-11 0.00
Source 01 L3-N 228.00 Source 02 L3-N 0.00
Source 01 L-L 392.00 Source 02 L-L 0.00
Source 01 L-N 226.00 Source 02 L-N 0.00
war & Acive s of 00 081501 - 5127205
I
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4. Typical Control Graphics — EMS

£ = Template | Multi Meter Overview 19 Q ¢ oA ? &
P kW] (Al vV
Name Phase [ T X Lt a I L WAL < B PR S | PF [cos®) Energy [kWh]
KW ‘A v G
° ° °
-k ‘A -y
o J o
o ‘A
o - 5
W A v
o o °
& Sing/May Lanh/FCU L A sV
ey o - s B
i “n o
B o ° °
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. Toyota My Dinh -

Owner: Investment and Development Management Joint Stock Company (IDMC) « Owner: The Oxford University Clinical Research Unit
Location:15 Pham Hung, My Dinh 2 Ward, Nam Tu Liem, Hanoi * Location:764 Vo Van Kiet Street, Ward 1, District 5, Ho Chi Minh City
Project size: 3 basements + 20 floors above ground « Project size: Research area
Service: BMS « Service: BMS
* Year of completion: 2019 *  Year of completion: 2024
-
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Thank Youl!

NGUYEN DUC HUY
Factory Automation/ Solution Sales Section

HP : +84 34 8174 214
E-Mail:

MITSUBISHI ELECTRIC VIETNAM CO., LTD
Viettel Tower, 285 CMT8 Street, Ward 12, District 10, HCM, VN
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Legal Di i (must not be
The contents of this document are provided as illustrative subject matter. No license, expressly or implied to any intellectual property rights is granted by this document. With regard to the products
and services of Mitsubishi Electric referred to within this document, Mitsubishi Electric and its group companies assume no liability whatsoever and disclaim any express or implied warranty, relating
to the use and/or sale of those products and services including liability or warranties relating to fitness for purpose, or infringement of any intellectual property right such as, but not limited to, patents,
copyrights etc. except as provided by Mitsubishi Electric's terms and conditions of sale for those products and services.
Al dates, figures, product specifications, service data, are based on Mitsubishi Electric's current understanding and are subject to change without notice.
Due to copyright controls around the images used in this presentation on no account may any of the images be copied, extracted, edited or otherwise reused and disseminated separately. If you have
any questions regarding this please contact Mitsubishi Electric Corporation, 2-7-3 Marunouchi, Chiyoda-Ku, Tokyo, Industry & Mobility BA Strategy Office, Strategic Operations Office, Factory
Automation Digital Marketing Center, Planning Group Manager.
Where forward looking statements and proposals are provided these are based on Mitsubishi Electric's current expectations and are subject to risks and uncertainties that affect their validity, for
example, but not limited to;
* the availability of i ion di: to Mif ishi Electric
+ changes in the state of the general business and economic environment
« effects triggered by changes in currency exchange rates and interest rates
+ the development and adoption of new technologies
+ the introduction and acceptance of new products and services
Other customers of Mitsubishi Electric may be listed within this ion as i i Mitsubishi Electric does not make any representations or endorsements of the products or
services of those customers.
Mitsubishi Electric believe that an intrinsic part of building automation solutions is the ability to work with partners and third party company products, however, where such companies, their products
and or services are referred to, Mitsubishi Electric does so in good faith but expressly does not make representations or warranties regarding their quality, reliability, functionality, compatibility or
general suitability. Such references to third party companies, products and services may change without notice.
Other names, trademarks, brands may be claimed as the property of others and as such are acknowledged.
Mitsubishi Electric, e-F@ctory, MELSEC, MELSERVO, FREQROL, MELFA, iQ Platform, Automating the World, and their associated logos are trademarks of Mitsubishi Electric Corporation in Japan
and/or other countries.
Copyright© Mitsubishi Electric Corporation.
Al rights reserved.
Itis not allowed to delete this disclaimer from the slide deck — the slide deck will be accompanied by an original version in PDF format for reference.
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