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BIVIS

WHAT IS THE BMS SYSTEM ?

¢ Al AB| ya g alad 2T sale

Jie A0l peSl 5 4SSl el Claza ) i ale Hhand Al Slal) (8 Culis 48) e oLl g8
Clana o (e (5S¢l 300 alas dleall dadasl o (3 yal) dakail 5 A8Ual) dadail § 5eliall 5 4 5l
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5Y) el dadail () ety 204 Aoy (I mag 3 AV A 5Y) A ) s (BMISS) gl e et Al
Jie da giaa julea g s YY) Y S 69 g alad%50) DeviceNet sSOAP sXML BACnet
LonWorks Modbus.

* Building Management Systems also known as Building Automation
Systems Building Management and Control System Direct
Digital Controls and Building Controls

* Other terms associated with Control Systems include:
— Supervisory, Control and Data Acquisition (SCADA)
— Programmable Logic Controllers (PLC)
— Energy Management System (EMS)
— Data gathering panels (DGP)
—~ Modbus, Lonworks, and Bacnet — All refer to communications protocols
— Front End’ —legacy term used to refer to the BMS Operator Workstation

2
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- A micro-processor based system which centralizes and simplifies...

+ controlling

+ monitoring

+ operation and...
+* management

...of heating, air-conditioning, ventilation & other building services to
achieve... = ‘
4 &

Temperature Moi. Circulation

» safe and comfortable working environment
» energy saving & efficient operation = YOUHAVE

» at reduced time & cost

What is the difference between BMS & PLC?

Object Oriented

Bits & Bytes

Machine Efficiency Human Comfort & Safety
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Centralized architecture
Single point of failure
High installation costs
High engineering costs
Limited connectivity

Very limited sub-system
integration capabilities

Inconsistent support
Limited channel expertise

General purpose

Fully programmable

DCS PLC

Single vendor Multiple

Small Area /LAN Large Area/WAN
Many I/0 Less I/O

. Use for Monitoring Used for Controlling
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WHAT IS THE BMS PROVIDE?

Comfortable & safe environment
for your building
by controlling.....

+ Air Handling Units
+ Fan Coil Units

+ Chillers

+ Pumps

+ Boilers

+VFD’s

and many more.....
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COMPONENTS OF BMS?

(el 48 e aUas s Ka

- Centralized WorkStation Computer
+ With powerful user-friendly software.
+ Used for everyday building operation.

- DDC Controllers

+ Micro-processor based
+ Pre-configured / Freely programmable
+ Controls the HVAC equipment of the building

- Field devices
+ Temperature, Humidity, Pressure sensors

+ Valves, Actuators
> "5
T— —
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ROLE OF BMS SYSTEM

* The most common primary function of
the BMS is the control of a buildings
Heating, Ventilation and Air Conditioning
Systems (HVAC) including;

— Air Handling Units
— Chilled Water Plant
— Cooling Towers

— Tenant Condenser Water
— Heating Water Plant

— Exhaust Systems

— Zone Controls

— Computer Room AC

)

AIRAH

ahth =p e

* Control of Building Systems and Services

* Graphic User Interface (GUI)

* Real Time Monitoring of Building Operation and Performance
* Trending and Logging of Building Operation and Performance
* Time Scheduling of Building Systems

* Fault Management and Alarming

* Control Application Programming

* User Event Management

* Energy Management and Reporting (NABERS)
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Typical System Components — BMS Hardware

s Hi h P t C t
Range to Suit Applications |g £ K Losks

-
\_\ \ m

‘m Small Point Counts

AlIRAH 2 2 3
Application Specific ?!_g!! =\ =

Limited Features

Typical System Components — Field Devices

Variable Speed Air Flows
Drives (VSD) - | Pressures

”,

Damper
Actuators

& Pumps Water Flows
Actuators Fors Pressures ' =
\ Motors ;
Chillers / Boilers ) Temperature
Coolmg Towers . : Relative Humidity

Low Level and
High Level (HLI)
Connections

ah=p e
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Typical System Components - Networks

Web browser Server Workstation Workstation
I I Ethernet / IP

]

LON to BACnet router/gateway  Automation level controllers Third party

| | I integrator
—— Field bus: Lonworks/BACnet/Proprietar Y
Operatar | / L erop y Third party

terminal ! J ' ! systems

B 3 -~ ' Field level controllers
conlrcillers 2 oy & e = ﬁ

Room
controls

88 =1 = A
. Actuators 9 “
Sensors  Room confrols Chiller Sensors and valves Fan coils VAV box

BMS Simple User Interfaces — WEB Server

VAV
controller

I | Plant controls

WEB Server built into a BMS network
controller

User defined menus and graphic
pages

Password protected, multiple access
levels

Monitor and control field points,
operating setpoints, time schedules,
alarm management, even trend data
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BMS Workstation - AHU Graphic Display Sample

10
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BMS FEATURES?

« Man / Machine Interface

- interact with the connected
technical building equipment.

- user friendly

- for operators...

- engineers....

- and building managers

- System Security
- To prevent unauthorized use
- Password protection
- Operator specific access
- Operator log summary
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 User-friendly data presentation

- co-ordination of the flow of
information throu?h the system by
implementing customized graphics.

- floor plans of the building

- graphical representation of the
equipment,

« Alarm Management

- the presentation in the sequence of |
importance and time of..

+ potentially dangerous situations
+ process value deviations

- guiding the operator to take
appropriate action through..

+ audible and visual indications
+ Email, SMS
- alarm summary
» Time, date, priority and description
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* Reporting
- grt:sent customized subsets of
ata

- actual or historical state

- export as a word or excel
document or..

- to a printer.

+ Data Logging
- The automatic gathering and
storage of data from the field
equipment for later analysis and
reporting
- Dynamically or historical
- Customized charts and graphs

- Tabular reports
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* Time Scheduling
- time-based start/stop of the
equipment
- saves energy cost and efficient
operation

- effective for lighting, occupancy
control

- can be as daily, weekly, for holidays
or events

* Event recording
- automatic logging of...
+ operator activities and commands

+ processes related to connected
devices

+ workstations and printers.

 Remote connectivity

- provide remote access to
the system with full
functionality through..

+ local area network
+ dial-up
+ internet via web browser
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TALON Open Protocol Building Control System

SIEMENS Siaofa r—

Dealer Network
r— Workstation

Ethernet, TCP/IP, BACnet, HTTP, XML

* VO Building
* Basic Plus
« Senall Building
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Network
Manager
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Programmable
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MAIN LEVEL FOR BMS SYSTEM

1-OPEARITING LEVELS FOR BMS SYSTEM

¢ Sl 3l Uy 8 48yl dadail o) g

Desigo : Desigo CC F

Op erator Touch and Web

station

10660Z18en_07

Room
operator unit

A PXM40/ ™ PXM20
Operation in PXM50 &=+ local & central
the control Desigo 2

Touch and
panel Web

TX-/0
Manual ‘(um(((ﬂl(l({l ‘! e i 552

operation fiz
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2- CONTROL LEVELS FOR BMS SYSTEM

* Building control applications include for following:
— Zone temperature monitoring and control
— Zone Variable Air Volume (VAV) control to zones
— Zone CO2 monitoring and control (Air Quality)
— Air handling unit supply air temperature control
— Air handling unit supply air flow / pressure control
— Main Plant Chiller and Boiler sequencing
— Toilet, car park, kitchen and general exhaust fan control
— After Hours Building Control

Control Loop Optimisation

Outside Air Temp 17C

VAV Damper 15% Open

Supply Air Temp 14C
Static Pressure 350pa
VSD Running at 95%

Chiller Running

: m Zone Temp 22C
VAV Damper 85% Open

Chiller Stopped Supply Air Temp 18C
A/ Static Pressure 200pa

.-:"‘: a B VSD Running at 75%

ahh = e
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3- MANAGEMENT & AUTOMATION LEVELS FOR BMS SYSTEM

: DsgoCC  Desgo C FrontEnd DesigCC Wb QL
DesigoCC ~ (sssoct ettt s Web Server Clients  Senver

Ethemet  TCPIP

HVAC (Comfort @ Fire Saety m Wl

=y . 2
H Video {8 Inusion S Lightng

Detection

Automation
Lewvel

A- DESIGO INSIGHT

1-PLANT VIEWER

| 8 omme e ] feraree (sl [a] [=]s]=]m]a)z]e]=z]i[c|a] (=]
- B S EEAT =E=] (E@E (= (=)=
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2- WEB PLANT VIEWER

AbDESOA E Lw 4 .Ilmn-_nvi.lf.

Building 1 Heat generation

Web Plant Viewer

3-ENERGY REPORT

A BSSssAl s e N O e

— — T — — e, LT pr— - —
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The Input and Output Module Divides to :

doad 1) O]

1-Duct Smoke Detectors
2-Air /Water Pressure Switch
3- Diff Pressure Switch (DPS)
4- Air Flow Switch (AFS)

Differential Pressure Switch QBMS81-...

for air and nonaggressive gases

For ventilation and air conditioning plants

To monitor air filters, air flow, fan belhlts

To monitor pressure in clean rooms, kitchens etc.
Easy to mount

=1 mio switching cycles

Highly precise setting

Long-term stability

In wventilation and air conditioning plants to:

Monitor differential pressure, underpressure and overpressure
Monitor air filters and air flows
Fecognize tomn fan belts

Differential pressure switches can be used in clean rooms, kitchens, etc.

www.facebook.com/Electrical.engineering.community2050



Differential Pressure Detector QBMS81-...

for monitoring of air pressure

Differential pressure detector for ventilation and air conditioning systems
« For monitoring of air filters, air flow, fan belts

+« For monitoring of pressure in clean rooms, kitchens etc.

« Easy to mount

a4kl Jao al L)
() 4l Akl Jysat o Camy ) 3 eal s cilubuall b jaias o S
(IS iy 5o S
alia dga L)

From (0 to 10 VDC) or (0 to 1VDC)
BER P

From (0 to 20 mA)

-

g daglia
From (0 to 140 Q)
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Type of Senser using in (Analogue Module)
1-Tempreture Sensor
2-Pressure Sensor
3-Hum/Tem Sensor
4-lmmersion Temp Sensor
5-Diff Pressure Sensor
6- Level Transducer
7- Gas Detectors Transducer

8- Current &Voltage Transducer

)

Symaro ™

Immersion Temperature
Sensors QAE21...

Passive sensors for acquiring the water temperature in pipes and tanks.

The QAE21._ . immersion iemperature sensors are for use in ventilation and air condi-
tioning plants for:

- Controlling or imiting the flow temperature

= Limiting the return temperature

= Controlling the DHW temperature

23
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Symaro™

Duct sensors

for relative humidity and temperature

Operating voltage AC 24V /DC 13.5..35V

Signal output DC 0...10 V / 4...20 mA for relative humidity

Signal output DC 0...10 V / 4...20 mA / T1 / LG-Ni 1000 for temperature
Measuring accuracy £3 % r. h. within the comfort range

Range of use —15...4+60 °C / 0...95 % r. h. (non-condensing)

The QFM21___ duct sensors are for use in air ducts of ventilation and air conditioning
plant for acquiring:

+ The relative humidity and

+ The temperature.

The sensors are used as:

« Control sensors in the supply or extract air

» Reference sensors, e.g. for shifting the dew point

» Limit sensors, e.g. in connection with steam humidifiers

« Limit sensors, e.g. for measured value indication or for connection to a building auto-
mation and control system
Sensors for enthalpy and absolute humidity, together with SEZ220 (see Data Sheet
N5146)
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Differential Pressure
Sensors QBME66...

for air or nonaggressive gases

Pressure-linear characteristic with selectable pressure measuring range
Operating voltage AC 24 V or DC 13.5..33 V

Output signal DC 0...10 V

Delivery with tubing connection set

For acquiring the differential pressure of air or nonaggressive gases in ventilation, air
conditioning and heating plant.

The differential pressure sensors are used to:

+ Acquire over- or underpressure in air ducts in relation fo ambient pressure
« Monitor filters and to control fans

¢ Acquire pressure differentials between different rooms
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QBE2002-P...
Pressure Sensors QBE2102-P...

for liguid and gaseous media

+ Piezo-resistive measuring system

¢ DCO..10Vor DC 4...20 mA output signal

+ Meazurement unaffected by changes in temperature
+ High temperature stability

+ No mechanical aging or creepage

+ External thread GY:"

¢ Excellent EMC characteristics

The pressure sensors are suitable for the measurement of static and dynamic positive
pressure in HVAC plant, paricularly in hydraulic and pneumatic systems uging liquid or
gaseous media (steam applications).
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Mounting flange AQM63.0 (QAM2110.040, QAM2120.040 QAM2120.200, QAM2120.600
Symaro™

Duct Temperature Sensors  QAM21...

Use

Passive sensors for acquiring the air temperature in air ducts.

The duct temperature sensors are for use in ventilation and air conditioning plants as:

+ Supply or extract air temperature sensors

+ Limit sensors, .. for minimum limitation of the supply air temperature

+ Reference sensors, e.g. for shifting the room temperature as a function of the out-
side temperature

+ Measuring sensors, e.q. for measured value indication or for connection to a building
automation and control system

28
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Modulating Valves (2 Way Valve Actuator)
aSanl) (530 2V
Modulating Dampers (Damper Actuator)
Ot sall Ao 8 ASail Cilas oY
Variable Speed Drives (VSD), Variable Frequency
Drives(VFD)
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Air damper actuators GDB..1
GLB...1
GSF...1

Rotary version, AC 24V {1 AC 230V

Electronic motor driven actuators for three-position and modulating control,
nominal torgque 5 Nm (GDB), 10 Nm (GLEB) or 2 Nm {G5F), mechanically adjustable
span between 0..90°, pre-wired with 0.9 m long connection cables.

Type-specific variations with adjustable offset and span for the positioning
signal, position indicator, feedback potentiometer, self-adaption of rotational
angle range and adjustable auxiliary switches for supplementary functions.

Device Data point mix
Ul |DI |AQ|DO
Automation station for 52 physical data points 16 |16 |8 |12
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Acvatix™

2-port seat valves PN16 with VVF41..
flanged connection

Use

* Grey castiron EN-GJL-250 valve body

e DN 50...150

o Kys 19...300 m*h

¢ Can be equipped with SAX- electromotoric or SKD..-, SKB..- or SKC..-
electrohydraulic actuators

For use in district heating, heating, ventilating, and air conditioning systems as a control
or shutoff valve.

For open and closed circuits (mind Cavitation, refer to page 5).

Silicon-free valve versions with type suffix .5 available.

31
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Electrohydraulic actuators SKC32..
for valves SKCB82..

with a 40 mm stroke SKCBZ..
SKC60

» SKC32. Operating voltage AC 230 V, 3-position control signal

» SKCB2. Operating voltage AC 24 V, 3-position control signal

» SKCE. Operating voltage AC 24 V, control signal DC 0_..10 ¥, 4.__20 mA or
0. 1000 O

# SKCE. Choice of flow characteristic, position feedback, stroke calibration,
LED status indication, override control

» SKCE2UAwith functions choice of direction of operation, stroke limit control,
sequence control with adjustable start point and operating range,
operation of frost protection monitors QAF21 .. and GQAFET..

» Positioning force 2800 N

#» Actuator versions with or without spring-return function

# For direct mounting on valves; no adjustments required

» Manual adjuster and position indicator

» Optional functions with auxliary switches, potentiometer and stem heater

» SKC._Uare UL-approved

For the operation of Siemens 2-port and 3-port valves, types V.. and VXF.. with a 40
mm stroke as control and safety shut-off valves in heating, ventilation and air
conditioning systems.
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BACnet PROTOCOL

What is BACnet?

BACnet is "a data communication protocol for building automation and control networks." A
data communication protocol is a set of rules governing the exchange of data over a computer
network. The rules take the form of a written specification (in BACnet's case they are also on
compact disk) that spells out what is required to conform to the protocol.

What kinds of things are covered by BACnet's "'rules?

Everything from what kind of cable to use to how to form a particular request or command in a
standard way. What makes BACnet special is that the rules relate specifically to the needs of
building automation and control equipment, i.e., they cover things like how to ask for the value
of a temperature, define a fan operating schedule, or send a pump status alarm.

Is BACnet limited only to HVAC equipment? Can it be used with fire/life safety, lighting
control, and other building automation systems?

Absolutely. In fact, if you think about it, BACnet already contains most of the capabilities
required for non-HVAC communications. These include the ability to read and write binary,
analog, and text data; schedule control actions; send event and alarm notifications; and so on.
Nonetheless, the committee realized that these capabilities might not cover all situations and
developed the standard with an eye toward accommodating future, unknown building
automation and control applications. As a result, one of the real strengths of the BACnet model
that emerged from this consideration is that it can be easily extended. If a vendor comes up with
some new functionality for which communication is required, the vendor can add new properties
to existing object types or create new object types that are accessed in exactly the same way as
the eighteen defined in the standard. This is not only expected, it is encouraged. Moreover, a
vendor could even dream up new services that go beyond the standard ones. Of course,
proprietary features may not be interoperable without vendor cooperation.

33
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What is the difference between BACnet,
Modbus and LonWorks?

Building Automation Controls Network (BACnet): BACnet is a network protocol
specifically used for multiple devices to communicate across building automation
systems by system users and building system manufacturers

Modbus: Modbus is a network protocol best used for industrial automation systems
specifically for connecting electronic equipment. Although Modbus is best for industrial
applications, its simplicity allows it to be a useful tool for building automation as well.

LonWorks: LonWorks is a communication network protocol useful for building
automation applications designed on a low bandwidth, for networking devices through
power lines, fiber optics, and other media.

BACnet Modbus LonWorks
Developed By: ASHRAE Modicon Inc. Echelon Corporation/ Motorola
Networking devices through
Use Communication across devices Connection between devices power lines, fiber optics, and
other media

Industrial, Transportation,

Energy Management, Building HVAC, Lighting, Life Safety, Access Home automation, industrial,

Markets Automation, Regulatory and Controli,1 ;riﬁ?esr?;r:glon and transpocr;it;(r);,nagl\cliv c;))rLlj(t;hc utility
health and safety ’
. Tasks such as request temperature  Security, lighting systems, HVAC,
Examples Boﬂerlv(l:ontrol, Tank Level reading, send status alarm, or fan machine control, manufacturing,
easurements )
schedule metering
Proprietary No No Yes
Trarll/i;r&lesssmn Ethernet, IP, MS/TP, Zigbee ASCII, RTU, TCP/IP MS/TP, network, SNVT
ANSI/ASHRAE Standard 185 ANSI/EIA 709.1; ISO/IEC 14908-
Standards '1S0-16484-5; 1SO-16484-6 IEC 61158 1, 14908-2, 14908-3, 14908-4
i _ High (proprietary); Limited users
Costs Low; No charge for usage or Low; No char_ge for usage or (exclusive to actual
licensing fees licensing fees .
members; mostly manufacturers)
Network Existing LANs and LANs Traditional serial and Ethernet U10/U20 USB Network Interface;
Interfaces infrastructure protocols i.LON SmartServer; i.LON 600
. . Modbus TCP Conformance Testing Products must conform to
Testing BACnet Testing Labs Program LonWorks protocol
34

www.facebook.com/Electrical.engineering.community2050



Advantages

Disadvantages

- Scalability between cost,
performance and system size

- Endorsement and adoption by
nearly every major vendor in
North America and many other
countries

- Robust internetworking
including multiple LAN types
and dial-up

- Unrestricted growth and the
ability to add new innovations
and new features anytime

- Limited the number of field
devices that can connect to a
master station except Ethernet
TCP/IP

- MT/TP-Wire Length
- Ethernet-Infrastructure

- New standard has security
standard but not implemented in
all devices

- Easy connection to Modicon

- Suitable for small/medium volumes
of data (<255 bytes)

- Data transfer designed for industrial
applications

- Openly published and royalty-free
- Easy to deploy and maintain

- Moves raw bits or words without
placing restrictions on vendors

- Limited the number of data types;
Large binary objects are not
supported.

- No standard method for a node to
find the description of a data object,
i.e. finding a register value represents
a temperature between 30° and 175°.

- No security against unauthorized
commands or interception of data

- Transmissions must be contiguous
which limits the types of remote
communications devices to those that
can buffer data to avoid gaps in the
transmission.

- Great amount of configuration and
programming required

- Protocol is not common in the
SIMATIC family

BACNET MSTP

35

- Web based tool; saves time and
cost

- Numerous developers of
Lonworks products in the market

- Less Architecture at device level

- Outdated

- Controlled devices & variables
are connected to a separate
control device. (Not
recommended due to network
interruptions producing system
failures)

- Extensions are allowed only
through the LonMark Consortium.

- Hardware specific, and requires
the Neuron chip for network
movement of the protocol.

- Close to “plug & play” ability, yet
still far from achieving
interconnectivity using Microsoft
Windows.
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The MS stands for Master - Slave although in practice there are not many slaves out there.
The TP stands for Token Passing.

This flavor of BAcnet is most commonly used to connect field devices to controllers / routers /
control applications.

The physical layer uses RS485 which allows up to 128 devices to be installed on a single network,
with a max physical length of 4000ft, and speeds up to 115k baud. Using repeaters allows the
length to be increased. You can compare to Ethernet, where the spec allows a max of 100 meters
(330ft) on a single, unrepeated segment.

Common baud rates are 19200, 38400 and 76800. All devices must operate at the same baud rate.
More and more devices can auto sense the baud rate and configure themselves correctly.

We divide the messages on a MSTP network into two categories:
1. Overhead (token, poll for master...)
2. Application. These carry payloads that we have an interest in.

Only a device with the token can initiate an application layer message. It can send the message to
any device on the network. Some messages demand an instantaneous reply, some don’t. The
receiving device doesn’t need the token to respond. There is a limit to how many application layer
messages a device can send before it must pass the token on.

The benefits of token passing networks are the following:

1. They are self healing

2. They can discover new devices

3. They ensure each device gets its chance

4. They avoid collisions, making network performance (somewhat) deterministic

A disadvantage of the token system is that any one device gets a limited use of the bandwidth.
Thus, a device may need to keep an internal queue of application layer messages it wants to send,
waiting to use the token. We have encountered some vendor systems which fill their queue and
then drop subsequent messages without notifying the user of the problem. Limited access,
combined with the overhead, makes it easy to use up all the bandwidth on the network if there are
many devices with many objects and many properties of interest.

i Ve (5SS 53l Bl Al il e (o S LIS Lala
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Data Flow

Laver 7 |
Laver &
Laver 5
Layer 4
Laver = I
Laver 2

Layer 1 |

FPhysical CTonnection

) 281 50 A syn il ey | 5ol8 UKL 5 CIELY s3a (Jia Lasls

Equivalent

BACnet Layers oSl La

BACnet Application Layer Application

BACnet Metwork Layer

ISO 8802-2 (IEEE 802.2)
Type 1 Data Link

IS0 8802-3

IEEE | ARCNET
,_5,02_3} EIA-485 | ElA-232 Physical

[adapied from Fig 4-2, p10 of ASHRAE Siandard 135-1995 ]

Figure 1: BACnet Collapsed Architecture
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What is the difference between BACnet ,KNK&LON?

Desigo Total Room Automation Desigo Room Automation Desigo Room Automation
(BACnet) (KNX) (Lon)

“BACnet| gNX LON

Product range

BACnet
MSITP
Communication with Sensors/Actua- KNX

] : ) KNX
tors in room (Integrations) Dali
System integration / * System func-
tions

Communication (Backbone) BACnet/IP

PXC..-E.D PXCO01-E.D

PXC3.E..
TAM

Compact controller DXR2.E..

Modular controller /Os

Thermostats

Communication with room units KNX PL-Link KNX PL-Link

Room units QMX3.. QMX3..

Touch screen
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Topology for configurable room automation stations

BACnet/IP BACnet MS/TP

BACnet/IP i Ethernet BACnet/IP Ethemet

)

DXR2.E.. DXR2E..
x = PXC.-ED
5 Compact AC 230 V 5 Compact AG 24 V BACnet MSITP
0 4
=] ® ==
Detector ~ RS/RL = Detector ~ RS/RL = DXR2E.. .| DXR2E..
QMX3... Module QMX3... Module E| compactac230v E| Compact AC24 v
Room oparator Room operator j a
unit unit o @ E-c @
=
Detector RSIRL Datector RSRL
oMX3... Module QMx3... Meodule
Room operator Room operator
Local DD

Control Panels

W Dht:ﬂj-cnnmﬂ@ /
Ady Handling Undts
e EEe—— = LIl o]
/,7 _

Persomal
Dhc Computer

Q . - o -~ 5 -~ . e . . -
baal) A CLaia) £ olig pasl) () ghll 230 5 8 Sl Cilabuwalld (s e gana i e B Aainall 336N IS (B L3S e atail g 480 jal)
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WHAT IS THE FUNCTION OF BMS SYSTEM?

¢ Al 48 e Al il s aLe

Controlling
e Monitoring
e Optimizing
e Reporting
the building’s facilities, mechanical, and electrical equipment for comfort, safety, and

efficiency.

A BMS normally comprises
e Power systems
e Electric power control system
e Heating, Ventilation and Air-conditioning HVAC System
Security and observation system
Magnetic card and access system

Fire alarm system

Lifts, elevators etc.
Plumbing system

Burglar alarms, CCTV
Trace Heating

Other engineering systems
Home Automation System
Fire alarm and Safety system

Manage the sensors of alarm
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1. Building automation

Building Manageamant Systems

References:

+ Sanale Properties, haadguarters
+ Salo-rakennutiajat, headgquarters
+ Business Canter Sinihelmi

= Churches, Halsinki Parish

* Etc

References:

= Shopping mall Jumbo, Vantaa
+ Microteknia 1, Kuopio

= Mational Theatar, Helsinki

= Elc
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3. Electricity measurement per ariea

References:

« Sanoma House, Halsinki
* Microteknia 1, Kuopio

= Microteknia 2, Kuopio
mmmm ™1 * As Oy Teuvantorni

i i i i i i (i « Etc

s

Ge |

A m
i i (i

!IIIIII'IIE- I

A I FI

IIIIIIIIITI& 1 F A m

I I FI i

fmijmm I‘I% T fjm m%
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e
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|
|
|
|
|
|
.
|
|
|
|
|
|

References:
= Savearal facilities,
2000 flats

M
“--..__________Buid'ng Managamant Systems
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Y Y O Y
L i i i -

i e ] | N |

Electricity
mens remsant

8. Burglar alarms

ents of

References:

+ Sanafte Properties, headguartars
+ Business Canter Sinihelmi, Espoo
* Qinhuwangdao, China

References:

« Brunstad, Morja *

= Lonix headquarters, Halsinki *
= House Jaatinen *

{ Telephone \}‘
network =
—

*HNot approved by

- iNnsurance companies
Building Management Systems a
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References:
= Lonix headquarters, Halsinki *
= House Jaakonsaari *

9. Fire alarms

*Mot approved by authorities

Building Management Systems 10

10. Smoke exhaust

Bwilding Management Systems

46
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* Business Canter Sinihelmi

References:

g
5
z
o
b
=
&

11. Access control

12. Operation & maintenance

Building Managemant Syst
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Building management system market:
from vertical to horizontal

In the pasf Building Lighting Consumption EHTHHE"";

automation control measurement rraawsal

Ohwners
and users J|"||I {\T
Services r
Internet and
e-technologies

Data services

Integrators

Ul software,
control servers

Field bus
technologies

= v

- “Lonix

www.Jonix.com

Buiding
maintenance

Access
control

@Fire alarms

Energy
onsumption

Telephone
network

Burglar
alarms

Electricity
consumption

Water
consumption

Consumption&
benchmarking
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Building management system market:
from vertical to horizontal

Building Lighting Consumption Alarm
Toduy automation control measuramant solutions

e |98 008
— 55 ——

Services

Internet and
e-technologies

Data services

Integrators

Ul software,
control servers

Field bus
technologies

Maodules

Sensors and
actuators

www.lonix.com

Building
maintenance

________________ Sos80000 Access

control

What if BMS were integrated?

Fire: alamns

Energy
consurmnption

alamms

Electricity
consumplion

‘Water
consurnpfion

Consurmplion&
cenchmarking
17

Bullding Management Sysiems

49
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DDC COMPONENTS
el A8 a5 aSatida ol G K

PXG3-W.100

et Jaoaty o gy il 5l Jia 58

BACnhet MS/TP to BACnet IP

PXG3.W100

Data sheet N9294

Operating voltage AC24V
DC24V

Frequency 50160 Hz

Degree of protection P20
Dimensions (W x Hx D) 162x109x77.5mm
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Desigo™ PX
Automation stations
compact model
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DESIGO™ PX

BACnet Router for
LON® - Ethernet/IP PXG80-N

BACnet Router for LON - Ethernet/IP

BBMD BACnet Broadcast Management Device
Communication statistics

BACnet device object

Connection for tool and MMI
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AUTOMATION CONTROLER

Automation functions
Overview and selection tools
Overview of product details

Overview of modular PX automation stations and PX system controllers

PX Automation station series

PX System controllers

modular
PXC50/100/200..D

compact
PXC12122136..D

PXC00..D PXCDO01..Dv

Alarms

Time schedules

Trend

Programming with D-MAP
Inputs [ Qutputs
Subsystemn via Island bus

Subsystem

]
]
]
]
110 Module TXM1..
T¥ Open
Lon'Works via Pa0X-Lxx

0 Module FTM.. via
PRX-PEUS

n

L |

n

L |
onboard

LonWorks
via Prk-Loe

Operating [ Web
Web Interface
Touch Panel PXMS0
Touch Panel PXM40
PXM20

PXM10

QAX3x
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Overview of inputs and outputs of compact PXC.. automation stations

BACnet | LoNTaLK
BACnet /IP

Mumber of 1105 complete
Universal inputs outputs, number
Digital inputs, number

Digital outputs, number

PXC12D
PAC12ED

12
8
2
2

PAC22D
PACZZED

22
18
0
f

PAC36.D
PXC36ED

36
L
4
8

BACnel 1P

—

FXM40 7 50
Desigo tauch panel

=)

PXM20-E
Operator unit
acal & global

= T—
| =t

-
L

PXC50/100/200..D
MModular

Desigo RXC

Room controller

1

Third-party
integration

TX Open  PXG3.W100

Web imerface

Ethemet

L o |

PXM10

Operatorn wnit
local
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TYPES OF AUTOMATION COMPONENTS
1-PXC-D (AUTOMATION COMPONENTS SERIES)

PXC..D

== BACNHhet

Data sheet N9215

Communication Bus: BACnet | LonTalk, PTP (point to point) or IP
Room unit: PPS2

Universal inputs/outputs Configurable software

Digital input, contact query 7 mA
DC 20...25V
Relay outputs Monostable, changeover contact

2-PXC-12.D ( 12 DATA POINT AND BACnet ON lontalk )
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Data sheet

Operating voltage
Fregquency

Power consumption
Communication

Universal inputs/outputs, number
Digital inputs, number

Digital outputs, number
Dimensions (W x H x D)

N9215

AC 24V
50/60 Hz
24 VA

Bus: BACnet on LonTalk
Room unit: PPS2

8
2
2
272x150x 62 mm

3- PXC-12.E.D ( 12 DATA POINT AND BACnet ON IP)

PXC12-E.D

Data sheet

Operating voltage
Freguency

Power consumption
Communication

Uniwversal inputsfoutputs, number
Digital inputs, number

Digital outputs, number
Dimensions (W x H x D)

N9215

AC 2494V
50/60 Hz
24 VA

Bus: BACnet on IP
Room unit: PPS2

3
2
2
272 x 150 x 62 mm

www.facebook.com/Electrical.engineering.community2050



4-PXC-22.D ( 22 DATA POINT AND BACnet ON lontalk )

PXC22.D

Fixed data point mix for 22 physical data points per automation station.

Data sheet N9215

Operating voltage AC24V
Frequency 50/60 Hz
Power consumption 26 VA

Communication Bus: BACnet on LonTalk
Room unit: PPS2

Universal inputs/outputs, number 16
Digital outputs, number 6
Dimensions (W x H x D) 272x 150 x 62 mm

4- PXC-22.E.D ( 22 DATA POINT AND BACnet ON IP)

PXC22-E.D
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Data sheet N9215

Operating voltage AC24V

Frequency 50/60 Hz

Power consumption 26 VA

Communication Bus: BACnet on IP
Room unit: PPS2

Universal inputs/outputs, number 16

Digital outputs, number 6

Dimensions (W x H x D) 272 x 150 x 62 mm

5-PXC-36.D ( 36 DATA POINT AND BACnet ON lontalk )

Fixed data point mix for 36 physical data points per automation station.

Data sheet N2215

O perating voltage AC 29 W

Frequency 50/60 H=z

Powwer consumption 35 WA

Communication Bus: BACnet on LonTalk
Room unit: PPS2

Universal inputs/outputs, number 24

Digital inputs, number <}

Digital outputs, NnumMmber 8

Dimensions (W x H x D) 293 x 176 x 77 mm
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6- PXC-36.E.D ( 36 DATA POINT AND BACnet ON IP)

PXC36-E.D

Fixed data point mix for 36 physical data points per automation station.

Data sheet N9215

Operating voltage AC 24V
Frequency 50/60 Hz
Power consumption 35 VA

Communication Bus: BACnet | IP
Room unit: PPS2

Uniwversal inputsfoutputs, number 24

Digital inputs, number 4

Digital outputs, number 8

Dimensions (W x H x D) 293 x 176 x 77 mm

7-PXC-50.D/PXC-100.D/ PXC-100.D

MANAGEMENT FUNCTION SAME (ALARM MANGMENT, TIME SCHUDLE, REMOTE MANGMENT ....ELC)

PXC50..D/PXC100..D/
PXC200..D

g

www.facebook.com/Electrical.engineering.community2050



Range overview PXC50..D/PXC100..D/PXC200..D

Product Title Communication Data sheet

Stock No.

Product No.

Automation station BACnet/Lon- Bus: BACnet / LonTalk N9222
Talk, with up to 52 data points

Automation station BACnet/IP, Bus: BACnet [ IP
with up to 52 data points

Automation station BACnet/Lon- Bus: BACnet / LonTalk
Talk, with up to 200 data points

Automation station BACnet/IP, Bus: BACnet/IP
with up to 200 data points

Automation station BACnet/Lon- Bus: BACnet / LonTalk
Talk, with more than 200 data
points

Automation station BACnet/IP, Bus: BACnet/IP
with more than 200 data points

$55372-C109

5$55372-C110

BPZ:PXC100.D

BPZ:PXC100-E.D

BPZ:PXC200.D

BPZ:PXC200-E.D

PXC50.D

PXC50-E.D

PXC100.D

PXC100-E.D

PXC200.D

PXC200-E.D

Range overview PXC001..D/ PXC00..D

Product Title Communication Data sheet

Stock No.

Product No.

System controller for the inte-  Bus: BACnet / LonTalk N9223
gration of KNX, M-Bus, Modbus
or SCL over BACnet/LonTalk

System controller for the inte-  Bus: BACnet | IP
gration of KNX, M-Bus, Modbus
or SCL over BACnet/IP

System controller BACnet/Lon- Bus: BACnet / LonTalk
Talk

System controller BACnet/IP Bus: BACnet | IP

5$55372-C113

§55372-C114

BPZ:PXC00.D

BPZ:PXCO0-E.D

PXC001.D

PXC001-E.D

PXC00.D

PXCO00-E.D

AUTOMATION CONTROL STATION?

1-PXC - NRU

A- PXC — NRUF

PXC-NRUF

& BACNHhet”

60

www.facebook.com/Electrical.engineering.community2050




Data sheet MN97 &0

O perating voltage AC 249N

Freguenoy 50/60 H=z

Powwer consumption 26 WA

Communication Bus: BACnet /! LonTalk
Bus: BACnhet /! PTP (point to point)
Room unit: PPS2

Dimensions (W x H x D) 265 x 295 x 100 mm

Universal inputs, number 16

Uniwversal outputs, number 8

Digital imnputs, number 24

Digital outputs, number 16

2-1-PXC - NRUD

PXC-NRUD

Data sheaet I =l S |

O perating voltage AT 2 W
Freqguernaoay S50 ae0 H=
Powwer comnsurmpticon 18 WA
Communication Bus: TX-IWO island bus to TXEB1.PBUS
Universal imnputs, number 1&

Uniwversal outputs, mnumber 1 6

Digital imputs, mniuMmber =

Digital outputs, NumMmber =
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ACCESSORIES DESIGO TX-I\O

TXA1.1BE Island bus expansion module for decentralized sub-islands with TX-I/0O-mod-
ules

Expand island bus to a distance of up to 2 x 200 meters
Compact design per DIN 43 880, requires little space
With LED to monitor communication status
Easy installation and setup:
- Mounted on standard rails
- Self-connecting bus (island bus) for the easiest possible installation
- Plug-in screw terminals for island bus expansion
- No programming / parameterization tool required

TXS1.12F10 TX-1/0 Power Supply Modules 24 VDC Supply 1200 mA, 10 A Fuse

i Up to 4 power supply modules can be operated in parallel
.;‘:Er::."% = AC 24 Voltinput
—

‘“N“:x Generation [ transfer of DC 24 V, 1.2A for the supply of TX-I/O modules and field devices
Fresh provision of AC 24 V for field device supply

Transfer of the bus signal

=

TXS1.EF10 BUS Connection Module, 10A Fuse

Transfer of DC 24 V for the supply of TX-I/O modules and field devices
Fresh provision of AC/DC 12 ... 24 V for field device supply
Transfer of the bus signal

Data sheet N8183

Dimensions (W x Hx D) 32x77.5x98 mm
Weight 0.082 kg
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AUTOMATION CONTROL

INPUT MODULE
T™XM-1
TXM-1-8D

Al e Jadi A Jasiy

8 Digital Input Module

8 digital input, signaling per input with three-colored LED (green, yellow, red), without local operation.
8 DI, individually configurable as:
- Message signal

- Message impulse with storage functions
- Counter impulse for up to a maximum of 10 Hertz

TXM-1-16D

4.@\)4\):3.\ ' 1 (Lq;_u"..

TXM1.16D 16 Digital Input Module

16 digital input, signaling per input with green LED, without local operation.

16 DI, individually configurable as:

- Message signal

- Message impulse with storage functions

- 8 inputs as counter impulse for up to a maximum of 10 Heriz
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8 Universal I/O Module

8 inputs/outputs signaled with green LED, without local operation

8 universal /0 points, individually configurable as:

- DI: Message signal, message impulse or counter impulse (25 Hertz)
- Al: Temperature sensor or DC0...10V

- AO:DCO..10V

8 Universal /0 Module, Override and LCD

8 inputs/outputs signaled with green LED, with local operation as per ISO 16484 with LCD signal display.

8 universal I/O points, individually configurable as:

- DI: Message signal, message impulse or counter impulse (25 Hertz)
- Al: Temperature sensor or DC0...10V

- AO:DCO...10V

JA\J\ ;\.ks:\_\ e).cu Lg.ﬂ\ }A
1- (RELAY OUTPUT MODULE BISTABLE)

6 Relay output module, bistable TXM1.6RL

6 outputs signaled with green LED, without local operation.

6 DO (volt-free, bistable), individually configurable as:
Switching of fluorescent lamps (number of ballasts see data sheet)
Configurable behavior in case of power failure and bus failure
Max. inrush current 800 A (20 ps), 165 A (20 ms)
Switching voltage AC 24...277 V
Switching current max. 10 A (cos ¢ = 0.8)
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2- (RELAY OUTPUT MODULE)

6 Relay output module TXM1.6R

6 outputs signaled with green LED, without local operation.

6 DO (relay switch), individually configurable as:
Continuous or impulse contact
- Smgle stage or multi-stage
- Three-point positioning output with internal stroke model
- Switching voltage AC12...250V /DC12...30V
- Switching current max. 4 A
Hardware bolting device is by means of external wiring the two-way contacts.

3- (RELAY OUTPUT OVERRIDE)

TXM1.6R-M 6 Relay output module with Override

6 outputs, signaling per output with three-colored LED (greed, yellow, red), with local operation as per
ISO 16484.

6 DO (relay switch), individually configurable as:
Continuous or impulse contact
Single-stage or multi-stage
Three-point positioning output with internal stroke model
Switching voltage AC 12...250V/DC12..30V
Switching current max. 4 A
Hardware bolting device is by means of external wiring the two-way contacts.
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Overview V0 module TXM1..

Product

TiM1.16D

TAM1.6R

TAM1.6RL

TXM1.8RB

Number of Input/Qutput

16

b

B

8

Functionality
3-colored /0 status LED

Green colored L0 status LED

Digital inputs (DI)

Message signal (open/closer)
Message impulse

Counter 25 Hz (Bouncer free)

Analog inputs (Al)
LG-Ni1000
Pt1000/0...2500 Ohm
T

DCO.V

Analog outputs (AQ)
DCO.. v

Digital outputs (DO)
Continuous contact onfoff

Continuous contact 3-stage
3-paoint output (stroke model)
Impulse onloff

Impulse

Impulse 3-stage

Bistable contact

Contact for control of blinds
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Owerview TX-UO™ module range TXM1..

Type frachan | raown 160 o sudrun suaaon B T seaa [Tt se] Touas- ot | T seL o g1l
Number of 1iCs BE 18 g g f [ e | & | s B g |
Functionality

Local aperation
LE-Display
3-colored W0 status LED
Green colored 10 stafus LED

Digital inputs (D)

Message signial {opendcioser)
Kessage impulse

Counier 10 Hz {with debouning)
Counter 2% Mz {Bouncer free)

Anatog inputs (A1)
L1000

Pt V000 0.2 500 Ohm
m

DO 10V

4. 20 mi 0. 20 mA

Analog autputs (AD)
pCo..10y
4...20 miA

Digital outputs {D0)
Continuous contact ondoff
Contiruows contact, 3-stage
3-stage outpat

Impase anicf, 3-stage
hukistain

Triac-oontinuous contact
Triac-impulse (3-stage)

Triac pulsesidth-modulated
Lighit cantvol, bistable |
Al U0 pasnts of a module ane configurable on any, implemented functianality. The module TX7.0PEN enables the inteqration of Modbus, Mebus ote. via
REZAE an the FALE0MDAE00..0.

% O the: TaM 1,160 the counters ane implemented only on the inputs 1 to 8

4 O thee TAM1.8:. the cument ests 4...20 mA are implemented only on the lids & o 8
40,250 Ohm

UPE100 4-ware
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S5 pSaT g 4l ja g oA

1-PXM-20(OPERATOR WITH BACnet ON LON)

2-PXM-20-E (OPERATOR WITH BACnet ON IP)

PXMZ20-E

J

3-PXM-10 (OPERATOR UNIT LOCAL)

PXM10
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Types of Controls
¢ Sl Ad) e by b andiial) oSaill o) gl sale

S AT (e s Jarll e sas 1) (a8 65 a3 Laaie

1-Close Supply Fan and Return Fan
2-Close Water supply Valves
3-Close Dampers

2-Alarm Mode

G (= oe Wb ladie s
Glakall Glas o yilal) ~Lud)q

Differential Pressure Sensor
A (e G Uls-2

Duct Smoke Detectors

IR (e da g pall o g U033

Differential Pressure Sensor
13 Jaall-g

Overload
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AaSall las o o) gell (6 laal (G al) (plies 3o o
(Duct Smoke Detector)
S A Baa dga g JladiuY)
z AN e a8l jaadll ol sell = 5 e B2
Supply fan will be close and return fan work only
Electric Heater Will be Close
Damper Actuator Will be Close for Fresh Air and water valve

Exhaust Air Damper will be Work 100%

We will select the Switch to Auto
1-Fresh Damper &Exhaust Damper will be open

2-Supply and Return Fans will be Works after 1 second
between both and doing Interlock.

3-Measuring temperature for Supply, Return and Fresh Air

4-Measuring temperature for Chiller Water
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Fire Alarm System

-Monitoring

A-Status
B-Fault and Alarm
C-Fire Alarm

Switch gear

-Monitoring
A- Status
B- Alarm
C-Trip

Transformer

-Monitoring

A- Oil Level

B- Oil Temperature Alarm

Generator

-Monitoring
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A- Status
B- Alarm
ATS
-Monitoring
A- Status normal power

B- Status emergency power

-Fault and Alarm Reporting

Breaker 1 trip Alarm
Breaker 2 trip Alarm

Main Distribution Board (MDB)

-Monitoring

Main Breaker Status

-Fault and Alarm Reporting
Main Breaker Trip Alarm

General Distribution Board (GDB)

-Monitoring
Main Breaker Status

-Fault and Alarm Reporting
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Main Breaker Trip Alarm

Lichting and Power Distribution Board (LDB/PDB)

-Monitoring

Main Breaker Status

-Fault and Alarm Reporting
Main Breaker Trip Alarm

Low Current System

-Monitoring

Status

Fault and Alarm Reporting

Public Adress System

CCTV

PABX System

Master Clock System

Nurce Calling System

Access Control

Data System (MDF-IDF)
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Fuel Pumps

Control

Pump Start/Stop Command
Monitoring

Fuel Pump Run Status

Under Ground Fuel Tank Level

Fault and Alarm Reporting

Water Tank

Monitoring

Water Level

Air Handling Unit (AHU),Fan Coil Unit (FCU)

Monitoring&Control

1-Digital

1-Diff Press Sensor for primary filter
2- Diff Press Sensor for Bag filter
3-Electrical Heater

4-Air Flow Switch for Supply Fan

5- Air Flow Switch for Return Fan
6- Diff Press Sensor for Sand filter

74
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2-Analouge

1-Duct Hum/Temp Sensor for Fresh Air

2-Valve Damper Actuator for fresh air

3- Valve Damper Actuator for exhaust air

4- Valve Damper Actuator for mixing air

5- Immersion/Temp sensor for Child Water Supply

7- Immersion/Temp sensor for Child Water Return
8- Valve Way Actuator for Return Child Water

9- VFD

10- Duct Temp Sensor for Fresh Air

11- Immersion/Temp sensor for Supply

75
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EXEMPIEE PROJET FOR BMS SYSTEM
o o 90 IS 5 il 8 aakai¥) gl il maes 40 Jsan (S5 Cany Y
FOR BASMENT, GROUND, FIRST, SECOND FLOOR...ELC

MAY BE WE HAVE

1-SUBSTATION (Switch
gear,Transformer,Generator,UPS,MDB,Fire Fighting
Pumps...ELC)

2-General Distribution Board (GDB)

3-Electrical Panels (LDB/PDB1) or (PDB)

4-MDF

5-IDF

6-FACP

7-CCTV, Public Address, Access Control.

8-ELEVATORS

9-AHU

10-CHILLER
11-EXHUST FANS
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BMS SYSTEM-SCHEDULE OF ELECTRICAL ITEMS

SI. No Description Location
BASEMENT FLOOR
Electrical Panel Boards
1 MV Switcheear Basement Substation
VIV switehgear Room
Basement Substation
2 Transformer
Room
Basement Substation
3 Generator
= — Room
a DB Basement Electrical
- - Room
5 Basement Electrical
= GDB (Normal & Emergency) Room
6 Basement Electrical
= LDB/PDB-BS-1 (Normal & Emergency) Room
2 Basement Electrical
- Exhaust Fan panel-PDB-5 (Normal) Room
Intermediate Distribution Frame (IDF)
1 Basement Floor Telecom
MDF Room
5 Basement Floor Telecom
IDF Room

Lighting Control

GROUND FLOOR

Electrical Panel Boards

Ground Floor Electrical

! LDB/PDB-GF-1 (Normal & Emergency &UPS) Room-1

5 Ground Floor Electrical
LDB/PDB-GF-2 (Normal & Emergency &UPS) Room-2

3 Ground Floor Electrical
LDB/PDB-GF-3 (Normal & Emergency &UPS) Room-3

Fire Alarm Control

1

Fire Alarm Control Panel (FACP)

Ground Floor Telecom
Room

Lighting Control

Intermediate Distribution Frame (IDF)

77
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1 Ground Floor Telecom
IDF-2 Room
FIRST FLOOR
Electrical Panel Boards
1 First Floor Electrical
LDB/PDB-FF-1 (Normal & Emergency &UPS) Room-1
5 First Floor Electrical
LDB/PDB-FF-2 (Normal & Emergency &UPS) Room-2
3 First Floor Electrical
LDB/PDB-FF-3 (Normal & Emergency &UPS) Room-3

Intermediate Distribution Frame (IDF)

1 First Floor Telecom
IDF-3 Room-1

5 First Floor Telecom
IDF-4 Room-2

Lighting Control

SECOND FLOOR

Electrical Panel Boards

Second Floor Electrical

! LDB/PDB-SF-1 (Normal & Emergency &UPS) Room-1

5 Second Floor Electrical
LDB/PDB-SF-2 (Normal & Emergency &UPS) Room-2

3 Second Floor Electrical
LDB/PDB-SF-3 (Normal & Emergency &UPS) Room-3

Intermediate Distribution Frame (IDF)

Second Floor Telecom

! IDF-5 Room-1
5 Second Floor Telecom
IDF-6 Room-2
Elevators
1 Control Panel in Second
Elevator-02 (MRL) Floor
5 Control Panel in Second
Elevator-04 (MRL) Floor
MAIN ROOF

Electrical Panel Boards

Main Roof Machine

1
Exhaust Fan panel-PDB-1 (Normal) Room-1
5 Main Roof Machine
Air Conditioning Panel-PDB-2 (Normal) Room-2

78
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Main Roof Machine
Air Conditioning Panel-PDB-3 (Normal) Room-2
Main Roof Machine
Elevator Panel-PDB-4 (Normal) Room-2

Elevators

Main Roof Machine
Elevator-01 Room-1
Main Roof Machine
Elevator-03 Room-2
Toilet and Kitchen Exhaust Fan Main Roof
Car Parking Exhaust Fan Main Roof
Package Unit Main Roof
AHU Main Roof

1

VAV for ground floor 48 NO's
VAV for first floor 63Nos
VAV for second floor 30Nos

(7]
#

PART NO. DESCRIPTION

Building

©
2

=

|

PDB-ELEV-1

Status\ CMD

Alarm

PDB-PACU-1

Status\ CMD

Alarm

PACU-01 to PACU-8
On/Off Status

QAM2120.040 Supply Air Duct Temperature
EF.Fan-01 to EF.Fan-08
Exhaust Fan Start/Stop Command
Exhaust Fan Run Status
Exhaust Fan Trip Alarm
Exhaust Fan A/O/H Status
QBM81-5 Exhaust Fan Air Flow Status

===
Nlelale|oN|jo|ulsw

—_
w

[y
N

-
9]

-
)]

—
N
— (00|00 |CO|00|00(00 |CO|CO|00 [ |H |kt (|| =
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PDB-PACU-2

Status\ CMD

Alarm

PACU-09 to PACU-16
Status\ CMD

QAM2120.040 Supply Air Duct Temperature
EF.Fan-09 to EF.Fan-16
Exhaust Fan Start/Stop Command
Exhaust Fan Run Status
Exhaust Fan Trip Alarm
Exhaust Fan A/O/H Status
QBM81-5 Exhaust Fan Air Flow Status

|00 (00 (CO|CO|C0| 0 |CO|C0| 00 [HF || =

IDF

Status

Alarm

Split Unit #1, Split Unit #2

Status

Alarm

LDB/PDB-SF-1 (Normal, Emergency, UPS)
Status

Alarm

Lighting Command, Alarm

LDB/PDB-SF-2 (Normal, Emergency, UPS)
Status

Alarm

Lighting Command, Alarm

LDB/PDB-SF-3 (Normal, Emergency, UPS)
Status

Alarm

Lighting Command, Alarm

ELEV-1 CP

Status

Alarm

ELEV-2 CP

Status

Alarm

ELEV-3 CP

Status

Alarm

ELEV-4 CP

Status

Alarm

HRe R erR R RrRR e s oW ww|w W www[w[NNN [ ww|w
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IDF

Status

Alarm

Split Unit #1, Split Unit #2, Split Unit #3
Status

Alarm

LDB/PDB-FF-1 (Normal, Emergency, UPS)
Status

Alarm

Lighting Command, Alarm

LDB/PDB-FF-2 (Normal, Emergency, UPS)
Status

Alarm

Lighting Command, Alarm

LDB/PDB-FF-3 (Normal, Emergency, UPS)
Status

Alarm

Lighting Command, Alarm

HWWWWWwwWwwwwWwwwwwww

IDF

Status

Alarm

Split Unit #1, Split Unit #2

Status

Alarm

LDB/PDB-GF-1 (Normal, Emergency, UPS)
Status

Alarm

Lighting Command, Alarm

LDB/PDB-GF-2 (Normal, Emergency, UPS)
Status

Alarm

Lighting Command, Alarm

LDB/PDB-GF-3 (Normal, Emergency, UPS)
Status

Alarm

WWWUNWW W UNWWW|INININ|IWW(W
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Lighting Command, Alarm

Status

Alarm

Split Unit #1, Split Unit #2

Status

Alarm

LDB/PDB-BF-1 (Normal, Emergency)
Status

Alarm

Lighting Command, Alarm

EF/PDB-1 (Normal)

Status

Alarm

Lighting Command, Alarm

GDB-1 (Normal, Emergency, UPS)
Status

Alarm

Drinking Water Pipe Pressure
QBE2003-P10 Water Pressure Sensor

Rl WWWORRRONNINNNN (22 e

AQB2001 Accessory for QBE2003
MV Switch gear

Status
Alarm

Transformer

Status
Alarm
Generator

Status
Alarm
MDB

Status
Alarm
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VAV-2F

RDU341 VAV (Pressure Dependant) Room Thermostat AC 24 V
GDB161.1E VAV Damper Actuator

SEM62.1 24V Transformer

CAV-2F

RDU341 VAV (Pressure Dependant) Room Thermostat AC 24 V
GDB161.1E VAV Damper Actuator

SEM62.1 24V Transformer

VAV-1F

RDU341 VAV (Pressure Dependant) Room Thermostat AC 24 V
GDB161.1E VAV Damper Actuator

SEM62.1 24V Transformer

CAV-1F

RDU341 VAV (Pressure Dependant) Room Thermostat AC 24 V
GDB161.1E VAV Damper Actuator

SEM62.1 24V Transformer

VAV-GF

RDU341 VAV (Pressure Dependant) Room Thermostat AC 24 V
GDB161.1E VAV Damper Actuator

SEM62.1 24V Transformer

CAV-GF

RDU341 VAV (Pressure Dependant) Room Thermostat AC 24 V
GDB161.1E VAV Damper Actuator

SEM62.1 24V Transformer

BUILDING MANAGEMENT SYSTEM
Portable Operator Unit

Interface Cable for PXM20

Desigo Insigt software

www.facebook.com/Electrical.engineering.community2050



1-MONITOR
2-CONTROL

MQ.LJJ\JLAFIL\JSM\)}_AL‘_*ﬁ Lald

APPENDIX-1 Imam University - Expanding the Buildings of Male Students Academic Area SIEMEN
BUILDING MANAGEMENT SYETEM
sn PART NO. DESCRIPTION qryY| DO | DI AD
! Building 316
2 DDLC-RF-1
3 PACU-D1 te PACU-5 5
4 Ony/Of Status 5 5
5 [gamzizo.040 Supply Air Duet Temperature 5
[ EF-01 to EF-03 3
7 Exhaust Fan Start/Stop Command 3
8 Exhaust Fan Run Status 3 3
9 Exhaust Fan Trip Alarm 3 3
10 Exhaust Fan A/O/H Status 3 G
11 |QBMEL-5 Exhaust Fan Air Flow Status 3 3 Siemens
12 EF-5.1 & EF-5.2 2
13 Exhaust Fan Start/Stop Command 2
14 Exhaust Fan Run Stabus 2 2
15 Exhaust Fan Trip Alarm 2 2
16 Exhaust Fan A/O/H Status 2 i
17 |QBME1-5 Exhaust Fan Air Flow Status z 2
1B S5-01 to §5-04 (Split Unit) q
13 Status [ 4
0 Alarm 1 4
21 Exhaust Fan panel-PDE-1 (Normal) 1
22 On/ON Cormmand 1
23 Status 1 1
24 Elevator-01 1
25 Status 1
26 Alarm 1 1
17 |PXC100.D BACnet Controller 1 Siemens
I8 |THEM1.6R Dutput Module 2 Siemens
19 |TXM1.16D Input Module A
30 |THML.EU Universal Module 1
31 |TWS112F10 Pawer Supply 1
32 |T¥S1.EFLD Communication Module 1
33 |TXAl.K1Z Address Key 12 1
34 |THAL K24 Address Key 24 1]
35 |TXALK-48 Address Key 25-48 1]
36 |CONTROL PANEL Contral Panel 1
37 With Spare 25% 50 0
iB
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3

DDC-RF-2

40 PACU-06 ta PACU-10, PACU-16 f

i1 On/Off Status b b

42 |0AMZ120.040 Supply Air Duct Temperature B f Slemens |
i3 EF-0d to EF-06 i

44 Exhaust Fan Start/Stop Command 3

45 Exhavst Fan Run Status 3 i

16 Exhaust Fan Trip Alarm 3 i

47 Exhaust Fan A/O/H Status 3 b

48 |DBMAL-3 Exhauist Fan Air Flow Status 3 i Siemens

49 EF-5.3 1

50 Exhaust Fan Start/Stop Command l

5 Exhavst Fan Run Status | 1

5l Exhaust Fan Trip Alarm 1 1

53 Exhauist Fan A/O/H Status | 1

54 |QBMBL-5 Exhavst Fan Air Flow Status 1 1 Siemens

55 Pressurization Fand ]

36 Fan Start/5top Cammand 3

57 Fan Run Status 3 i

58 Fan Trig Alarm 3 3

5 Fan &/0/H Status 3 b

60 |QBMBL- Fan Air Flow Stafus 3 i Siemens |
61 |QBM2030-30 Shaft Static Pressure 3 3 Siemens |
62 |AQB2000 Accessory for QBM2030 i Siemens |
61 |GBAI6LIE Modulating Damper Actuator 3 Sipmens |
bil FACP Alarm 3 i

65 85-05 to S5-08 (Split Unit) i

b Satus i 4

67 Alarm i 4

68 |PXCI00.0 BAChat Controller 1 Siemens

b9 |TXMLG6R Cutput Module 1 Siemens

70 [TAM1.16D Input Module 3 Siemens

71 (TAMLEU Universal Mdule z Siemens |
7¢ [TASLAZFI0 Paiwer Supply 1 Siemens |
73 [TASLEFI0 Communication Module 1 Slemens |
7t |TXALKLZ hidress Key 12 1 Siemens |
75 (TEALK2 Addrass Kﬂ‘f M 1] EIE[EIEEIE_
76 |TKALK-43 hidress Key 2548 ] Ciemens |
77 |CONTROLPANEL  |Control Panel 1 Ciemens |
18 With Spare 2% 5 | 1

19

85
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B0 DDC-RF-3

Bl PACU-11 to PACU-15 5

B2 OnyOff Status 5 5

B3 QAMZ120.040 Supply Air Duct Termpearabure 5 5 Siemens

B4 EF-07 to EF-069 3

BS Exhaust Fan Starty/Stop Command 3 3

BE Exhaust Fan Run Status 3 3

B7 Exhaust Fan Trip Alarm 3 3

5/11f2017 Page laf 5 BT S5P S0
APPENDIX-1 Imam University - Expanding the Buildings of Male Students Academic Area SIEMENS
BUILDING MANAGEMENT SYETEM
TOTAL | RESPONSIELE

s PART NO. DESCRIPTION QryY| DD | DI | AT | AD POINTS | FOR SUPPLY

EB Exhaust Fan A/O/H Status 3 6

B9 |QBMEL-5 Exhaust Fan Air Flow Status 3 3 Siemens

20 EF-5.4 1

ER Exhaust Fan StartyStop Command 1 1

92 Exhaust Fan Run Status 1 1

a3 Exhaust Fan Trip Alarm 1 1

o4 Exhaust Fan A/OVH Status 1 2

95 |QBMEL-S Exhaust Fan Air Flow Status 1 1 Siemens |

o6 S5-00 to §5-11 (Split Unit) 3

97 Status 3 3

o8 Alarm 3 3

20 Air Conditioning Panel-PDE-2 { Normal ) 1

11043 On/ O Cornmand 1 1

101 Status 1 1

102 Air Conditioning Panel-PDE-3 [ Normal ) 1

103 On/ O Cornmand 1 1

104 Status 1 1

105 Elevator Panel-PDB-4 (Normal) 1

106 Status 1 1

107 Alarm 1 1

108 Elevator-02 1

109 Status 1 1

110 Alarm 1 1
111 |PXCI00.D BACnet Controller 1 Skemens
112 |TEM1.68 Cutput Module 2 Siemens
113 |T®M1.160 Input Module 3 Siemens |
114 |T®M1.80 Universal Module 1 Siemens |
115 |TWS1.12F10 Power Supply 1 Siemens |
116 |TXS1.EF1O0 C 1 Module o Siemens |
117 |THALK1Z Address Key 12 1 Siemens |
113 |THAl K34 Address Key Id4 1] Siemens |
113 |[TXAl K-48 Address Key 25-48 [n] Siemens |
170 |CONTROL PANEL Contral Panel 1 Siemens |
121 With Spare 25% | 10 A4 ¥ o B1
122
123 DDC-2F-1
124 55-08 B S5-09 [ Split Unit) 2
125 Status 2 2
126 Alarm 2 2
127 LDB/PDB-SF-1 (Normal & Emergency) 2
128 Ony/Om Cormmand 2 2
129 Status 2 2
130 LDB/PDB-5F-2 {Normal & Emergency) 2
131 Ony/Om Cormmand 2 2
132 Status 2 2
133 LDB/PDB-SF-3 (Normal & Emergency) 2
134 On/OM Cormmand 2 2
135 Status 2 2
135 Elevator-02 & 4 {MRL) control panel 2
137 Status 2 2
138 Alarm 2 2
139 |PXC36.D BACnel Controdler 1 Siemens
140 [TMM1.68 Output Module a Siemens
141 [TXM1.16D Input Module o Siemens
142  [TMM1.8U Universal Module a Siemens
143 [TXS1.12F10 Power Supply o Siemens
144 |TXS1.EF1D C ication Module 0 Skemens
145  |[THAL K12 Address Key 12 o Siemens
145 | THAL K24 Address Key 24 0 Skemens
147 |[THAl.K-48 Address Key 25-48 o Siemens
143 |[CONTROL PANEL Contral Pamel 1 Siemens
149 With Spare 25% a8 1B a 1] 26
150
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151 DDC-1F-1
152 £5-05, S5-06, 55-07 (Split Unit) 3
153 Status 3 3
154 Alarm 3 3
155 LDE/PDB-FF-1 (Normal & Emergency&UPS) 3
156 On/Of Cormmand 3 3
157 Status 3 3
158 LDB/PDE-FF-2 (Normal & Emergency&UPS) 3
159 On/Of Cormmand 3 3
160 Status 3 3
161 LDB/PDBE-FF-3 (Normal & Emergency&UPS) 3
162 Ony/Oif Cormmand 3 3
163 Status 3 3
164 |PRC36.D BACnet Controller 1 Siemens
165 |THM1.6R Output Module a Siemens
166  |THM1.16D Input Module a Siemens
167  |THM1.8U Universal Module a Siemens
168 |THS1.12F10 Power Supply a Siemens
169 |TWS1.EFLD Communication Module a Siemens
170 |[THALK1Z Address Key 12 1] Siemens
171 |THAL K24 Address Key 24 a Siemens
172 |THALK-48 Address Key 25-48 a Siemens
173 [CONTROL PANEL Control Panel 1 Siemens
174 With Spare 25%: | 12 19 o 31
175
TOTAL | RESPONSIBLE |
su PART NO. DESCRIPTION grY| DO | DI AD POINTS | FORSUPPLY
e
176 DDC-GF-1
17 §5-03 & 55-04 (Split Unit) 1
178 Status 1 2
179 Alarm 2 2
180 LDE/PDB-GF-1 (Normal & Emergency&UPS) 3
181 On/OM Command 3 3
182 Stafus 3 3
183 LDB/PDB-GF-2 (Normal & EmergencyBUPS) 3
184 On/ON Command 3 3
185 Status 3 3
186 LDB /PDB-GF-3 [Normal & Emergency&UPS) 3
187 On/Off Cormmand 3] 3
188 Etatug 3 3
189 Fire Alarm Control Panel (FACP) 1
190 Alarm 1 1
191 [PXC36.D BACHer Controller 1 Siemens
192 |THM1.68 Output Module 0 Siemens
133 |THM1.16D Input Module 1] Siemens
134 [TXM1.8U Universal Madule 1] Siemens
135 |TwS1.12F10 Power Supply 0 Siemens
196 |TXSLEFI0 Communication Module 1] Siemens
197 |TXALKIZ Aiddress Kay 12 1] Siemens
193 |THALKZ4 Address Key 24 0 Siemens
199 [TXALK-48 Address Key 2548 0 Siemens
200 |CONTROL PANEL Contral Panel 1 Siemens
20 With Spare 25%| 12 | 1B 0 30
202

87

www.facebook.com/Electrical.engineering.community2050




203 DDC-BF-1

204 55-01 & S5-02 (Split Unit) 2

205 Status F 2

206 Alarm F 2

207 EF-1 1

208 Exhaust Fan StartyStop Command 1 1

209 Exhaust Fan Run Status 1 1

210 Exhaust Fan Trip Alarm 1 1

211 Exhaust Fan A/O/H Status 1 2

212 |QBME1-5 Exhaust Fan Air Flow Status 1 1 Siemens
213 GDB (Mormal & Emergency & UPS) 3

214 On/ O Cormmand 3 3

215 Status 3 3

216 LDB/ PDBE-B5-1 (Mormal & Emergency & UPS) 3

217 On/Of Cormmand 3 3

218 Status 3 3

219 Exhaust Fan panel-PDB-5 {Mormal) 1

220 On/Of Cormmand 1 1

221 Status 1 1

222 Drinking Water Pipe Pressure 1

223 |QBEZD03-P10 Water Presgsure Sensor 1 Siemens
224 |AQB2001 Accessory lor QBE2003 1 Siemens
225 CO PAMNEL 1

236 Panel Status, Alarm (Interlocked with Exhawst Fan) 1 2

227 |PNC36.D BACnet Controller 1 Siemens
228 [TamMl.6R Cutput Module [1] Siemens
229 |TEM1.16D Input Module o Siemens
230 |[TXM1.BU Universal Module [1] Siemens
231 |T¥S1.12F10 Power Supply 0 Siemens
232 |TWS1.EF10 Communication Module 1] Siemens
233 |TMAL.K1Z Address Key 12 a Siemens
234 |TMAL K24 Address Key 24 o Siemens
235 |THAl.K-48 Address Key 25-48 a Siemens
236 |CONTROL PANEL Control Panel 1 Siemens
237 With Spare 25% | 10 | 23 35

238

239 DDC-VAY

240 VAV-2F 67

241 |RDGADDEN VAY [Pressure Dependant) Room Thermostat AC 24 V 67 335 Siemeans
242 |[GDBE131.1E VAV Darmper Actuator 67 Siemens
243 |SEM62.1 24N Translarmer 67 Siemens
244 CAV-2F 3

245 |RDGADDEN VAY [Pressure Dependant) Room Thermostat AC 24 V 3 15 Siemeans
246 |GDB131.1E VAV Damper Actuator 3 Siemens
247 |SEMG2.1 24N Translarmer 3 Siemens
248 VAV-1F 63

249 [RDGADDEN VAV [Pressure Dependant) Room Thermostat AC 24 V 63 315 Siemens
250 |GDB131.1E VAV Darmper Actualor 63 Siemens
251 |SEMB2.1 24N Translarmer 63 Siemens |
252 CAV-1F 3

253 |RDGADDKN VAV [Pressure Dependant) Room Thermostat AC 24 V 3 15 Siemens
254 |GDE131.1E VAV Damper Actuator 3 Siemens
255 [sEME2.1 24N Transfarmer 3 Siemens
256 VAV-GF 30

257 |RDGADDEN VAY [Pressure Dependant) Room Thermostat AC 24 V 30 150 Siemens |
253 |GDE131.1E VAV Damper ACtuator 30 Siemens |
259 |SEMGZ.1 24V Translormer 30 Siemens |
260 CAV-GF 3

261 |RDGADDEN VAY [Pressure Dependant) Room Thermostat AC 24 V 3 15 Siemeans
262 [GDE131.1E VAV Darmper Actuator 3 Siemens
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TOTAL | RESPONSIBLE
Sit PART NO. DESCRIPTION qry AD POINTS | FOR SUPPLY
263 |SEMB2.1 24V Transfarmer 3 Siemens
4 |PECO0LD BACnet Controller i Siemens
265 |SWG1125IABZ Pawer supply unit DC 29V, 640 mk b Siemens
266 |SWGLIADIABLY |Line/backbon coupler i Siemens
67 |CONTROLPANEL  |Control Panel ] Siemens
268
268 BUILDING MANAGEMENT SYSTEM
70 [P Partable Operator Ut ! Siemens
71 P Interface Cable for PXM20 ! Siemens
212 |[CHM.05 Diagian [nsigt saftware 1415 Slemens
73 |MEIL BACnat Router 1 Siemens
274 |CONTROL PANEL  |Control Panel 1 Siemens
275
7
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ELECTRICAL

MODULE
CABLE

FACP

Ajr‘A
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-
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1-BASEMENT FLOOR

—— —

—

BACHe! L ELCEN BA7Y FEEDNG CARLES 10 PAIL 10 0IC'S
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1-BMS MAIN PANEL

EARTH BAR

id

T
6.3VA
__J

LIST OF MATERIALS

TAGNAME CATALOG NUMBER CATALOG DESCRIPTION

TFUt 0058 08 + 24 FUSE. P (FUSE CARRIER + 2A FUSE (10x38mm) ol

1FUN 0058 18 + 1A FUSE IP+N (FUSE CARRIER + 1A FUSE (10X38mm) oM

BMS PANEL 047-38403020+047-MP4030 H=400 x W=300 x D=200mm. + MOUNTING PLATE

HP PLMLZL24 SINGLE LED INDICATCR

n TUSN 063 S24 (ITALY) TRANSFORMER

PXGIL BACNET ROUTER
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/— MOUNTIN

TRANSFORMER

FUSE CARRIER

BACNET ROUTER

INTERNAL LAYOUT

IKCORAIMT TOP FRTRY

1- DDC PANELS IN GROUND FLOOR

FEEDING CALES VAV LODPING T0 VAV (RELDEN YEOORIR)

VS

A

| |R

e 03102

BACNel/Lon BELDEN B47! FEEDING CABLES T0 PHAEL TO 0CS |
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DDC#1 FOR GROUND FLOOR

100x100mm PLASTIC DUCT

TEI: 1 TO B0 Nea.

1 T T T T T T T T T T I
-

E0w100mm PLASTIC DUCT

B0l B0mm PLASTIC DUCT

40w100mm PLASTIC DUCT

CATALDD MUMBEH

CATALDD [ SORIE 710N

D058 08 & 24 FUSE

W {FUSE CARMIER & 24 FUSE (10=38mm) oW

TES12F10

POARER SUPPLY MODULE

THA1. 180

M TAL INPUT MODULE

LR

HMELAY MODLUILE

TESLEF D

BUS CONNECTION MODUILE

TEALETZ

ADDMEDS KLYD 1=12 & HESET

LE R

G TAL INPUT WMOBULE

LELLE -

HELAY MOMHILE

LR R

M TAL INPUT WMOBULE

0a?-TRB0A0N + 047 -MPB0SG

H=8H » WeB00 o D= 30mm. » WOUNTING PLATE

OO8A 1R & 14 FUBE

e (FUSE CARRIER + 14 FUSE {10X38mm] ol

P LA

BIMCLE LED IMDCATOR

TSN 110 524 (1ITALY)

TRANSFORMER

ORE A= 101 RE R, B 2

WRE SCREWED TVeL Ral TORNaL BLOCK-QRLY

FRCIG0,0

AUTORMATION STATION - uMODULAR SERIES
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CONTROL
PXC MOD

TERMINAL BLOCK

=l T

100x100mm PLS STIC DUCT

2}
i

B0x100mm PLAS

40x100mm PLASTIC DUCT

INSIDE PANEL LAYOUT

LDB/PDB-GF -1 LDB/POB-GF -2

LDB/PDE-GF -3

155

T —

NORMAL  EMESGENCY

]
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2-DDC PANEL FOR VAV

CATALOG NUMBER

CATALOG DESCRIPTION

WG 14014813

LINE /BACKBONE. COUPLER N 140,13

0058 08 + 24 FUSE,

IP (FUSE CARRIER + 2A FUSE (10x38mm) oM

ING! 125-14822

POWER SUPPLY UNIT N 125

04738304025+ 047-NP3040

H=300 x W=400 ¥ D=250mm. + MOUNTING PLATE

0058 16 + 14 FUSE

{P+N (FUSE CARRIER + 1A FUSE (10X38mm) ol

PLHL2L24

SINGLE LED INDICATOR

THSN 063 S24 (TALY)

TRANSFORMER

PXCO01.D

SYSTE CONTROLLER BACNET/P
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WIRING FOR VAV AND THERMOSTAT

i KN BS ——

FROM AW b=
[m—ﬂ-t}‘f ZW2.20.8. KMX (BELDEM YEDOB2O)

2- DDC PANELS IN FIRST & SECOND FLOOR

FEEDING CABLES VAV LOOPING TO VAV (BELDEN YEOOB19)

]

BACNet,Lon BELDEN B471 FEEDING CABLES TO PANEL T0 DOC'S b

FEEDING CABLES VAY LOOPING TO VAV (BELDEN YEOOB1S)

¥ 1/ A S (LOOP_ZJ \\
==
‘ MAX. 360MTS

5

MAX. 360MTS

Ir 1
J N DOC-S1848

E BACHet/Len BELDEN B471 FEEDING CABLES TO PANEL T0 DOC'S
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A- DDC-1 FOR FIRST FLOOR

100=x100mm PLASTIC DUCT

01 00mm PLASTIC DUCT

E0ux100mm PLASTIC DUCT

B0x100mm PLASTIC DUCT

40:100mm PLASTIC DUCT

LDB/PDB-FF-1

LDB/FDB-FF-2

LDB/PDE-FF-3

| 0F=1 | | 10F=2 | | 10F=3 | |SP|.Irum'|H5Purumr‘z||s=Ulw1f;| I:l [:]
[ ——] [——— [E——— [—— | L—T | E—— -

NORWAL  EMERGEMCY

2374}

2u ] Smm2
ATUS & TRIF

NORMAL  EMERGENCY

2u2CulSmm2 _(273374)
242Cu1.5mm2 (273374}
STATUS & THIP

ZuICul Smem3 (37 3574)

MNORMAL  EMERGERCY

1

3374]

242Cu1. Smen2 (27 1374)
STATUS & ALARM
2wt Smmz _(273374)
4uCx] Smmz

2u2Cu1Smm2_(273374)

4x2Cx1.5mm2 (27337A)
_I UGHTING CWD & ALARM

e_[ LGH CND & ALARM

B

o0
1

(]
Nt
[
-
®
e?
O
e

]

[
S
[}
L2
(=]
b
(=Y
(=4
)

(=
L2
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B-DDC-2 FOR SECOND FLOOR

100x100mm PLASTIC DUCT

B0x100mm PLASTIC DUCT

PLASTIC DUCT

60x100mm PLASTIC DUCT

!

B0x100m

BV 1m0tz [ 1706 | 2700 | 3T | 4T

60x100mm PLASTIC DUCT

60x100mm PLASTIC DUCT

PE

LDB/PDB-SF-1 LDB/PDB-5F-2 LDB/PDBE-SF-3
NORMAL  ENERGENCY NORMAL  ENERGENCY NORMAL  EMERGENCY

I | e [ N = =50 | £

T T

242Cu1. Smen2-EACH _(275374)

STATS & THIF
STATUS & TRIF (27337A)

24201 Smenz (273374}
Bapaseag (73TA)
0 & TRIF
2u3Cul SmenZ  (F7337A)
Bt Seng (IR0
& AR
B Smen2_(273374)
g0 Smeng_(773378)
Batal Smenz (273378}
12x2Cx1.5mm2. I TI3TA)
2x3Cul Smen:  (T733TA)
Ba2tut Smens_(73378)
24301 Smenz _(273374)
27001 Smeng (373374}

242Cu1 Smen2 _(Z73374)

24001 Smenz

©
O
©
O
©
O
O
)
(]
©
©
©
O
©
]
)
]
©
]
©
]
©
]
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3- DDC PANELS IN MAIN ROOF

]
I

A

BACNst/Lon BELDEN 8471 FEEDING CABLES TO PANEL TO DDC'S 00C-316-06 DOC-316-08

BACNst/Lon BELDEN 31074 FEEDING CABLES TO PANEL TO 0DOC'S

DDC-3 FOR AHU &PACKAGE UNIT

B B e e

1001 00men PLASTIC DUCT

Bl D0mm PLASTIC DUCT

BOxB0mm PLASTIC DUCT

: 225 TO 74 Mea)

Bix100mm PLASTIC DUCT

W1 00mee PLASTIC DUCT
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100t 30mm PLASTIC DUCT

Gl O0mm PLASTIC DUCT

BOx100mm PLASTIC DUCT

BOx00mm FLASTIC DUCT

1: F25 TO 274 Mos)

100mm PLASTIC DUCT

B0x100mm PLASTIC DUCT

ETHRE |1 THHT | 3T | ITHET 1 Ta1 1)

TRANS 24 V

LIST OF MATERIALS

TAGHAME CATALOG NUMBER CATALOG DESCRIPTION

Ut 0SB 08 + 4A FUSE. 1P (FUSE CARRER + 44 FUSE (10x38mm) ol
THELIH IO POMER SUPPLY MODULE

1,160 DIGTAL INPUT MCDULE

TOd1.8U UNIVERSAL MODULE

TH1.5R RELAY MODULE

THS1.EF10 BUS CONNECTION MODULE

THALKZ4 ADDRESS MEYS 1-24 + RESET

Tid1.160 DIGHTAL INPUT MCDULE

o180 UNIVERSAL MODULE

THM1.6R RELAY MODULE

1,160 DIGTAL INPUT MCDULE

oM. 80 UNIVERSAL MODULE

TiM1.5R RELAY MODULE

a1, 160 DIGTAL INPUT MEOULE

TR RELAY MODULE

Tid1.160 DIGHTAL INPUT MEDULE

T &R RELAY MODULE

Td1.160 DIGTAL INPUT MCDULE

THM1.6R RELAY MODULE

TN, 160 DIGHTAL INPUT MCDULE

1,160 DIGTAL INPUT MCOULE

C47-SBVIE1030 + DAT-WFAI610 H=1600 x W=1000 x D=300mm. + WOUNTING PLATE
0058 18 + 1A FUSE 1PN (FUSE CARRIER + 14 FUSE (10X38mm) oM
PLULZL24 SINGLE LED INDICATOR Glovenzana-italy (PUgnt)
TWSH 110 524 (ITALY) TRANSTORMER ELCA TRANSFORMER
ONKA-1018/MRK2,5mm2 WRK SCREWED TYPE RAIL TERMIMAL BLOCK-GREY K A-TURKEY
FICIOND AUTOMATION STATION = WODULAR SERIES Siamens
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AHU-13 (VAV-1TFE)

w07
E/A ?ﬁ
2MV07 A
PF FF c/C H,
18TH1Y INVD7 - + ’ ‘ F
F/A Do 5 - » S/A
|
C/rH + INV2 ‘ dc) t
% = Qe o
> < e 28128 N FACP
< w M < B | S M
~ ™ w ™ N Ry O PR | QI L a:‘
o m N N ~ ~ 2 B K I
~ ~ ol o ™ MmN ﬁg: E | ~ ‘
N o M~ “ g |
§ Y § g 5 3 oy |
ﬁ § § “ e i ?5 o B § 2.’E %%g‘n"ﬁ. ‘gg ok
. “|3 « “ wlg ] R o] o Bs wdg «lBelzele -dd <z
BEEL FER BELRUNLLREREE
SE I ERIIEEIIIREIINE
[ i
2200Ac, ‘ l i
24VAC Sy TR als B ’ — |
oo| 7 [ONNIC (] !
D1[18 1) (1) 5 1(3) (1) (2) 1) |
bl P T 2) [ 1 (1) 1 2) (1 1) |
20| € \ [OMC D) 1) )
ooos |
FRESHAIROUCT
VALVE ACTLATOR
INMERSONTEMP. SENSOR
? 201D
I
r
VALVE
g INNERSONTEMP. SENSOR
QAE 2120010
c
g |
2
x
i
%g'%_z-%?& HUM.SENSOR T ¢ a $-2 -E;'.‘;( SENSQQ\
= ¢ : oo S
» SERERRRrrC L 7
= Rk . g
= .k 8 o g
S IRREHE 1 - |
g - % 4 2| |2 VHE T
] W T i
E 8 g Ba
7] i
g
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MAIN ROOF
POB/PACU-03,04 PIB-EF
PACU-09 T0 PACU-16 EF.Fan—06 to EF.Fan-09
(QTY — B NOS)
X

SPLIT UNIT 1 ‘ | PDB-PACU-3
| —— | | ——

SUPPLY AIR DUCT TEMPERATURE (QAMZ)20.040]
EFAN HAND, AUTD, RUN & TRIP STATUS

STATUS & ALARM
16x2Cx1. Smm2-EACH {273374)
UNIT RUN & TRIP STATUS

4

O}
ORI

(=

LCP-02

Return Humd.

T - 50,1 %rx
arm Rese ( aise Return Temp.

{276 3c V'| sSD

P

Smoke Damper

ac — Supply Temp.
Filter DPS Fan DPS ('13 XY

(or Cooling {on == Supply Humd.

|_ '—‘] Valve ’ ] 1 {358 =

Fresh Damper Start/Stop

d‘on ) (off m
—“ﬁ

Cooling Valve {100.0° aare=s
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le S B 3 i s (AdvanSys) A4S s palall BMS U alaiy paladl @lil jall Jlia o
- Air handling unit -AHU
AHU JI ity dualall 1) bl Lyl eaa s

Dt B seall 853 ga sall 5 3eaY)

DPS : differential pressure sensor-\

G ¥ g ks Al Al oy )y GLaS Y Y g Al A g all lS () o e a0 A3 ) e

‘Temperature and humidity sensor-Y

Blaall 43aS 8 LSl gi ol Al jaiy agle Jeliy il g a1 o) 5]l 3 ) ja A 5048yl return air ductd! <So e 4S e
8 peall 8 zn se o8 LS % Aunis a8 (5 yha (e three way valve J! ik (e water coil JIAlalall 2atial)

Salall Cues supply duct J) e 4S5 &5 Ll

smoke detector -¢

supply air damperd) Jiiy 55 il Jiadi da g jall i 6 sell e aal ) 032 (S d (lie return air duct J) (e —Son

AW oS5 it smoke damper d s i) aey 5 Jaidi Wil Gaall s a5 3l 3 L) Qs S (Sae s return air damper s
relay module (&b e smoke Jlda 5w Jands 3 oSail) 4 Cus fire alarm system J) aUail ) S (g2 4 5al) 8 Lia
status 4dlaa ) = 54 dampers J) s s el 38 JleS on/off As g el Jadil 381 )5 ) seall (3 i g GleS DL
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CABLE RECOMMENDED FOR BMS SYSTEM

Cable Type

Signal type

Used for

Manufacture

Part Number

Max Distance

Meters

2Cx1.5mm2

D1

Alarm,Trip,Status
From Field side to
DDC Panel

Belden

27337A

250

2Cx1.5mm2

DO

Start/Stop Cmd
From Field side to
DDC Panel

Belden

27337A

250

2Cx1.5mm2 - 5TP

Al

Sensors
From Field side to
DDC Panel

Belden

9342

250

2Cx1.5mma2 - STP

AD

Electric Heater
Control
Via S5CR
From Field side to
DDC Panel

Belden

9342

250

2x2Cx22AWG - UTP

BACNet/Lon

Controller Loop
From DDC to DDC
Panel and DDC to

Router Panel

Belden

3107A

900

CATSe / CATGe UTP

Communication

From PXG3.L to
Workstation

Belden

7923A

100

y(st)y 2x2x0.8Bmm

KNX

VAV to VAV

Belden

YEOQD820

1000

105
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Wira Cable Recomond for BMS |Belden Catalog no Description
2x1C 16 AWG 273374 For Command Status &Alarm
1 Pair 16 AWG 5TP 37159 For Immerssion Temperature Sensor Duct Temperature Sensor
2 Pair 16 AWG 5TP 10694 Pressure Sensor For Liquid
2 Pair 16 AWG 5TP 10554 Differential Sensor for Air
3 Pair 16 AWG 5TP 10374 Temperature&Humidity sensor for Duct
Zx1C 16 ANWG 273374 Differentia Switch for Fan and Filter
5C14 AWG 273304 Motorized Damper Actuator
5C14 AWG Unshielded 270834 32MM, 40 M, 50MM 2 Way Motorized Valve And Actutor
3C1e AWG STP 10374 Flow Meter For Chilled Water
1 Pair 22 AWG 5TFP 31064 Bacnet Actuator for VAW
4Pair 24 AWG 5TP 1583ENH Room Thermostat for BACent Actuator
2Pair 24 AWG 5TP 1588A WAV Controller to VAV Router
2KICH2ZZAWG 5TP 3107A DOC to DDC
CatSe TO23A DDC to DGP Router
2Pair 24 AWG Cat S e CAT Se Router to Work Statoin
MAX DIST SUPPORT
CABLE TYPE USED FOR BELDEN PARTH B3 PARTH
In Mis
2CK 16 AWG S5200UE C1008 150 M
3CK 16 AWG S5201UE C1010 150 M
40K 16 AWG 5202UE Cl1012 150 M
S5CK 16 AWG DO 5203UE 150 M
6CX 16 AWG 5204UE C1253 150 M
TCK 16 AWG 5205UE 150 M
BCK 16 AWG 5206UE C1255 150 M
20 16 AWG S5200UE Cl00s8 250 M
3CK 16 AWG 5201UE C1010 250 M
4CK 16 AWG S5202UE C1012 250 M
SCK 16 AWG ]| S5203UE 250 M
6CX 16 AWG 5204UE C1253 250 M
TCK 16 AWG 5205UE 250 M
BCK 16 AWG 5206UE C1255 250 M
20K 16 AWG STP 5200FE C1007 150 M
3CK 16 AWG STP S5201FE C1009 150 M
ACK16 AWG STP Al & AD S5202FE Cl011 150 M
6CX 16 AWG STP C1252 150 M
BCK 16 AWG 5TP C1254 150 M
ModBus Loop Modbus 3107A f 3106A LESS THAMN 1000M
Mbus Loop Mbus 3107A Or 31064 LESS THAMN 1000M
BACnet MS/TP Loop BACnet MS/TP 9925 Or 9842 LESS THAMN 1000M
BACnet/LOMN Loop BACnet LON 2471 LESS THAMN 10008
KMX Loop KMX YEODS19 LESS THAM 1000M
106
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BOQ for Some Project

Documaent W BILLS OF QUANTITIEE T¥FE OF WORK:
Bluilding: 3. ADMINISTRATION BUILDING EXTERSION 12. MECHANICAL
12 £ AR CORDITIOMING
1263 AUTOMATIC CONTROL
CHAFTER REFERENCES AMOUNT
|TEM DESCRIPTION E DRAWING QTY| UNT RATE &R
Ll
A Tl iy’ oo Cnevivel vaiki, OM-15mim a AC-101 TO AC-117,
2 |AC211, AC-H2 15[
Rt i wcids;
B T iy’ o cisriiml vk, DM-20mim AC-101 TO AC-117,
AC-211, AC-H2 1M
Rl in acids:
C Thai iy’ ool cisirnl vakia, ON-25mm a AC-101 TO AC-117,
@ |AC-211, AC-12 1M
Rl in adids;
i} The whary' oo cisrivol vakie, ON-32mm g AC-101 TO AC-117,
A1, AC-H2 1N
Rl in adids;
]
E Thiady wiy miodilaring conirol vakie, D-30mm a AC-101 TO AC-117,
o |AC-211, AC-H2 3N
Fatis in wmdids;
F Thiady iy midSialaring conirol vakia, DN-EGmm a AC-10H TO AC-117,
@ |AC211, AC-T2 5N
Rt i wcids:
i
] Thiie iy migadilaring onirol ki, DN-B0mm a AC-101 TO AC-117,
2 |AC211, AC-H2 1M
Rl in adids;

107
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)
T iy msdiliting coniral ks, ON-AD0mm g AC-109 TO AC-11T7,
& |AC-211, AC-H2 1[Ho
Raleinwoids;
Thiea way modulafieg confrol valve, ON-S5mm 3 AC-101 TO AC-117,
0 ALY, ACI2 1|Ho
Rt in v
O off contnad damper malod with Speing ralum (Treacooling) a
5 |AC-211, AC-H2 B[N
Plaii in e
Cofinuce control dam per masor wilh sping ratum E
o |AC211, AC-H2 B[
Ralein wos;
Electronic duct amperatang and humidty sorsor (AHU-1 f0 AHU
f)
o IAC1, ACTE M|No
Rl in i
EReCironi ol oo ar iRmpsalling sens g
& |AC-211, AC-H2 1|Ho
Rt in v
TO COLLECTION
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Dot W BlLLE OF QUANTITIEE TEFPE OF WDRK:
Building: 0. ADMINIETRATION BUILDING EXTEMSION 12. MECHAMICAL
128 AR CONMNTEDONBG
A1ZET AUTOMATIC CONTROL
CHAFTER REFERENCES AMILNT
TEM DESCRIFTRIN ﬁ ORAWRNI QOTY| LT RATE ER
w
—
H Sarsomoor (AL E
2 |AC-211, AC-212 1&| Mo
b in wececis:
] ariabks sp=sad difes unit ("S0 drivse] for AHL moions E
aAC-211.AC-212 1% My
[Rata in wores:
P Variable spaod difea unil (VED driva | for Pumps g
s |AC-211, AC-212 Z|ri
[Raie in wones:
o
=] Elecironic differentdal pressuns sensor [AHLU) é
= |aC-211, AC-212 10| My
b i weods:
R Differential prassune switch (Tor ke Siates AL g
= |AC-211.AC-212 1| M
[Faie in wonss:
=] |osdr Thoree seasliol Phor BHL Plors ooemibnod ) a
_ﬁ_ AG-211. AC-Z12 1% My
[Rata in weores:
T Tarmeanaliin ransmier-duct Pdorion %
= |AC-211. A2 35| M
[Faie in wonss:
u Prassuns ransmiler [CHY pipa) g
T |aC-211, AC-212 2| ris
Rl in weods:
1 Temaraiun ransmierchiled saior Pioa ﬁ
= AC-211, AC-212 19| Hiz
[Raie in wonds:
-
Lo PLC-AHL [DOC typa Sonin il Sor AR g
A |AC-211. AC-212 T|Ho
[Fatar in weorcs:
B
x FLC-FC E
= |AC-211. AC-212 15| M
Rabis in vecivs:
=
¥ FLC-VW (DD type contml uni for Wy units] g
AC-211, AC-212 229 (Mo
- [Raie in wons:
i
Z Feowcrm harmosial with sai poini acjusiment W' wnil coninsl g AC-D01 TO AC-01T,
AC-211, AC-T12 226 | Mo
- Iﬁ.a'min Py
TO COLLECTION
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Documant W BILLS OF QUANTITIEE TYFE OF WORK:
Eruilding: 0. ADMINIETRATION BUILDING EXTEMSION 12, MECHAMNICAL
126 AIR COMDITIONING
1262 AUTOMATIC CONTRIOL
CHAFTER REFERENCES AROUNT
TEM DESCRIFTMON E DRAWING QTY| LNIT RATE ER
wm
Ak Comdnuos ooninol dampar motor for W' wei
AC-211, AC-212 286 |ho
- Flale in wecrss:
0
A8 alocityDiferendal pressune sersor for Vi unit condol
A2, AC-H2 286 | N
- Flal in s
] . =
AL H.Cl]:lirct,pan:drdﬂlh;-n:drquwﬁulnwn;lu
faicing AC-211, AC-212 1|Ha
- [Fiaii in monds:
—
[1a] PLC (DOC by toainel it for Tan i) a
& |AC-211, AC-H2 4|W
Flaba in wods:
AE FLC (DOC bypa coninal unil for pumgs and haat eschanger)
AC-211, AC-212 1|Ho
[Fiaii in monds:
Intisjration with adsing ceninal conrol & moniioning Sysiem of
AF Campus
& |AC-211, AC-12 1M
Flabi in wons:
Dpamior w0k station- BMC panals, monior, (rinkor, nateok
1] waiichics all inchosig
o |AC-211, AC-212 1N
Flaba in wods:
110
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LOMN buss, b inlerconnecting Wi wnits with zone conirolier

&H
AC-211, AC-212 431 |m
- Aale in wonss:
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No. Fart No. Description oy [Do | o | w | A0 PT;::L R“":u";:e =
Roof Floor

2 Control Panel £1

3 Electrical Panels

4 PDB 7.5 (Status, Alarm) 1 2

5 AHU [VAV Type) #10

§  |QBME1-10 Differential Pressure Switch for Sand Filter 1 1 Siemens

7 |QFM2120 Outside Air temperature/Humidity in FIA Duct 2 Siemens

B |QAM2120.040 Duct Temperafure Sensor 1 Siemens

g |QFM2120 Temperature/Humidity Sensar for Duct 2 Siemens

10 [QBME1-10 Differential Pressure Switch faor Filters 2 2 Siemens

11 [QAE2120.010 Immersion Temperature Sensar 2 2 Slemens

12 2-Way Valve for Coaling Cail 1 1 1

13 Heater (Command, Status) ] [ 7

14 [GBE1E1IE Motorized Damper Actuator FIA (Command, Status) 1 1 1 Siemens

15 |GBB181.IE Motorized Damper Actuator RIA [Command, Status) ] 1 1 Slemens

16 [GBE1E1IE Motorized Damper Actuator E/A (Command, Status) 1 1 1 Siemens

17 Supply Fan (Command, Aute, Status, Trip) 1 3

18 [QBME1-3 Differential Pressure Switch for Fan 1 1 Siemens

18 Supply Fan |Speed Command)

20 Refum Fan (Command, Status, Trip) 1 2

21 [GBME1-3 Differential Pressure Switch for Fan 1 1 Siemens

2 Retum Fan [Speed Command) 1 1

23 |OBMER.203 Supply Pressure Sensar 1 1 Siemens

24 Fire Alarm Status (Voltfres contact) 1 1

25 [PXC100D Modular Controller with /0 Modules 1 Siemens

26 |Control Panel DiGP 1 Siemens

n Total Points 2 | 12 i]

28 Exira Points | 24 | 15 8 58

2

0 Control Panel #2

3 AHU VAV Type) #11

32 |QFM2i20 Outside Air temperature/Humidity in FIA Duct 2 Siemens

33 |QAM2120.040 Duct Temperaiure Sensor 1 Siemens

M |QFM2i20 Temperature/Humidity Sensar for Duct 2 Slemens

35 |QBME1-10 Differential Pressure Switch for Filters 2 2 Siemens

36 [QAE2120.010 Immersion Temperature Sensar 2 2 Slemens

) 2-Way Valve for Coaling Cail 1 1 1

38 Heater (Command, Status) 1 4 4

3 |GBBIG1IE Motorized Damper Actuator FIA (Command, Status) 1 1 1 Siemens

40 |GBBIG1IE Motorized Damper Actuator RIA [Command, Status) 1 1 1 Siemens

41 |GBBIG1IE Motorized Damper Actuator E/A (Command, Status) 1 1 1 Siemens
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No. Fart No. Description ay [ Do | DI | W FT;:; R“"’;:;:E for
42 Supply Fan [Command, Auto, Status, Trip) 1 3

43 |GBME1-3 Differential Pressure Switch for Fan 1 Siemens
44 Supply Fan [Speed Command)

45 Retum Fan (Command, Status, Trip) 1 2

46 |QBMEL-] Differential Pressure Switch for Fan 1 Siemens
47 Retumn Fan (Speed Command)

4% [CBMER.203 Supply Pressure Sensor 1 Sigmens
44 Fire Alarm Status (Voltfres contact) 1

50 |PXC100.D Modular Controller with 110 Modules 1 Siemens
51  |Control Panel DGP 1 Siemens
52 Total Points g 14 12

53 Exira Points g 17 15 48

A4

5% Control Panel #3

il Electrical Panels

57 PDB 8.6 (Status, Alarm) 2

58 AHU VAV Type) #12

5 |QBME1-10 Differenfial Pressure Switch for Sand Filter 1 Siemens
60 [QFM2120 Quiside Air temperature/Humidity in FIA Duct 2 Siemens
61 |QAM2120.040 Duct Temperature Sansor i Siemens
62 [QFM2120 Temperature/Humidity Sensor for Duct 2 Siemens
63 [QBME1-10 Differential Pressure Switch for Filters 2 2 Siemens
64  [QAE2120.010 Immersion Temperature Sensar 2 2 Sigmens
i) 2-Way Valve for Cooling Cail 1 1

il Heater |Command, Status) 3 3

67 |GBB1G1.IE Motorized Damper Actuator FIA (Command, Status) i Siemens
68 |GBB161.IE Motorized Damper Actuator RIA [Command, Status) i Siemens
60 |GBBIG1.IE Motorized Damper Actuator EfA (Command, Status) 1 Slemens
70 Supply Fan [Command, Auto, Status, Trip) 1 3

71 [GBME1-] Differential Pressure Switch for Fan 1 Sigmens
72 Supply Fan [Speed Command)

73 Retun Fan (Command, Status, Trip) 1 2

74 |GBME1-3 Differential Pressure Switch for Fan 1 Siemens
T8 Retum Fan (Speed Command)

76 [CBMER.203 Supply Pressure Sensor i Siemens
17 Fire Alarm Status (Volifree contact) 1

7% [PAC100.D Modular Controller with 110 Modules 1 Siemens
78 [Control Panel DGP 1 Sigmens
a0 Total Points 5 18 12

B Exira Points il 20 15 49
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Total

Respansible for

No. Part No. Deseription oo | o | Points Supply
Bl Control Panel # 4

B4 AHU VAV Type) #13

B5 |QFM2120 Ouiside Air temperature/Humidity in FIA Duct 2 Slemens
BE  |QAM2120.040 Duct Temperaiure Sensor i Slemens
87 |QFM12D Temperature/Humidity Sensar for Duct 2 Slemens
B2 |QBME1-10 Differential Pressure Switch for Fiters 2 Slemens
BB |QAE2120.0M0 Immersion Temperaiure Sensar 2 Siemens
1] 2-Way Valve for Cooling Cail 1

01 Heater |Command, Status) il b

82 |GBEBIE1IE Motorized Damper Actustor FIA (Command, Status) 1 Slemens
B3 |GBBIG1IE Motorized Damper Actuator RIA (Command, Status) i Siemens
84 |GEB1E1IE Motorized Damper Actuator E/A (Command, Siatus) 1 Slemens
'] Supply Fan (Command, Aute, Status, Trip) 1 3

B |GBMgi-3 Differential Pressure Switch for Fan i Siemens
a7 Supply Fan (Speed Command)

Be Retum Fan {Command, Status, Trip) i 2

82 |0BMa1-3 Differential Pressure Switch for Fan 1 Slemens
100 Return Fan (Speed Command)

101 |QBMER.203 Supply Pressure Sensor i Siemens
102 Fire Alarm Status (Volifres contact) 1

103 |PXC100.D Medular Controller with 110 Modules Slemens
104 |Contrel Panel 0GP Slemens
105 Tatal Poinis 7 | 15| 12

108 Exira Points B | 18| 15 50

107

108 Control Panel £5

108 Elecirical Panels

10 PDB 9.8 (Status, Alarm) 2

(il AHU VAV Type) #14

112 |QBME1-10 Differential Pressure Switch for Sand Filter 1 Slemens
113 |QFM2120 Quiside Air temperature/Humidity in FIA Duct 2 Siemens
114 |QAM2120.040 Duct Temperature Sensor 1 Slemens
115 |QFM2120 Temperature/Humidity Sensor for Duct 2 Slemens
118 |GBMB1-10 Differential Pressure Switch for Filters 2 Siemens
17 |QAEZIZ0.010 Immersion Temperaiure Sensar 2 Slemens
113 2-Way Valve for Cooling Call 1

118 Heater (Command, Status) B f

120 |GHBI811E Motarized Damper Actuator FI4 (Command, Status) i Siemens
121 |GBBIG1IE Motorized Damper Actuator RIA (Command, Status) i Slemens
122 |GBB1E1.1E Motorized Damper Actustor E/A (Command, Status) 1 Siemans
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No. Part No. Description aty [ oo | o | w | Ao F,':i::; "esp;u";:e i
124 QBME1-3 Differential Pressure Switch for Fan 1 1 Siemens
125 Supply Fan (Speed Command) 1 1
128 Return Fan (Command, Status, Trip) 1 2
127 QBME1-3 Differential Pressure Switch for Fan 1 1 Siemens
128 Retumn Fan (Speed Command) 1 1
128 QBMGE.203 Supply Pressure Sensor 1 1 Siemens
130 Fire Alarm Status (Voltree contact) 1 1
131 PXC100.D Modular Controller with /0 Modules 1 Siemens
132 Control Panel DGP 1 Siemens
133 Total Points a8 ig 12 6
134 Extra Points 10 23 15 8 56
135
128 Control Panel #6
137 Electrical Panels
138 PDE &.8 (Status, Alarm) 1 2
138 AHU (VAV Typel #15
140 QBME1-10 Differential Pressure Switch for Sand Filter 1 1 Siemans
141 2 Outside Air temperature’/Humidity in FIA Duct 2 Siemens
142 Duct Temperature Sensor 1 Siemens
143 Temperature'Humidity Sensor for Duct 2 Siemens
144 QBME1-10 Differential Pressure Switch for Filters 2 2 Siemens
145 QAE2120.010 Immersion Temperature Sensor 2 2 Siemens
148 2-Way Valve for Cooling Cail 1 1 1
147 Heater (Command, Status) 1 4 4
148 GBB161.1E Motorized Damper Actuator F/A (Command. Status) 1 1 1 Siemens
148 GBB161.1E Motorized Damper Actuator RIA (Command, Status) 1 1 1 Siemens
150 GBB161.1E Metorized Damper Actuator E/A (Command, Status) 1 1 1 Siemens
151 Supply Fan (Command, Auto, Status, Trip) 1 3
152 QBME1-3 Differential Pressure Switch for Fan 1 1 Siemens
153 Supply Fan (Speed Command) 1 1
154 Return Fan (Command, Status, Trip) 1 2
155 QBME1-3 Differential Pressure Switch for Fan 1 1 Siemens
1508 Retumn Fan (Speed Command) 1 1
157 QBMEGE.203 Supply Pressure Sensor 1 1 Siemens
153 Fire Alarm Status (Voltfree contact) 1 1
159 PXC100.D Medular Controller with 10 Modules 1 Siemens
160 Control Panel DGP 1 Siemens
161 Total Points G 17 12 =]
162 Ezra Points g 21 15 g 52
163
164 Control Panel #7
No. Part No. Description aty | po | o | w | Ao F'T;:; R""":u":;:e =]
165 Exhaust Fans 5.5, 5.5, 5.10, 5.13, 516, 5.22, 5.23, 5.32, 5.36
166 Exhaust Fan (Comand. Status, Trip) o g 18
167 QBME1-3 Differential Pressure Switch for Fan a g Siemens
168 Elevator #4.2, 4.5, 5, 6
168 Elevator [Status, Alarm) 4 8
170 Elecirical Panels
171 FPDB 8.8 (Status, Alarm}) 2
172 PDB 5.5 (Status, Alarm) 2
173 PDBE/ADE 7.4 (Status. Alarm) 2
174 Lighting control {Command, Alam} 1 1 1
175 FDB/LDE 0.4 (Status. Alarm) 1 2
176 Lighting control {Command, Alam} 1 1 1
177 Split Unit # 12
178 Split Unit {(Command, Status) 1 1 1
178 PXC100.D Medular Controller with /0 Modules 1 Siemens
180 Control Panel DGP 1 Siemens
181 Total Points 12 45 0 o
182 Exira Points 15 56 1] 1] T
183
184 Control Panel #8
185 Exhaust Fans 5.3, 5.4, 11.1, 11.2 12, 14 15 31
186 Exhaust Fan (Comand. Status, Trip) g g jli}
187 QBME1-3 Differential Pressure Switch for Fan =] a Siemens
188 Elevator 27, 5.1, 5.2
188 Elewator [ Status, Alarm) 3 B
180 Electrical Panels
181 FPDB 6.5 (Status, Alarm) 2
182 PDBE 2.8 (Status, Alarm) 2
183 FDB/ADB 8.4 (Status. Alarm) 2
184 Lighting control {Command, Alamm} 1 1 1
185 FPDB/LDE 8.4 (Status. Alarm) 1 2
186 Lighting control {Command, Alam} 1 1 1
197 Split Unit # 13, 14
128 Split Unit {Command, Status) 2 2 2
188 PXC100.D Medular Controller with /0 Modules 1 Siemens
200 Control Panel DGP 1 Siemens
201 Total Points 12 42 1] o
202 Exira Points 15 51 ] o 66
203
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lotal

Hesponsible for

No. Part No. Description oo nl} um Points Supply

205 Control Panel £3

208 Electrical Panels

207 IDF 8DB (Status, Alarm) 2

208 PDB/LDE 8.3 (Status, Alarm) Momal, Emergency, UPS 8

208 Lighting control { Command, Alarm) 3 3

210 PDB/ALDE 8.3 (Status. Alarm) Momal, Emergency, UPS 8

211 Lighting control {Command, Alarm) 3 3

212 PXC52 Compact Controller Siemens

213 Control Panel DGP Siemens

214 Total Points G 20 1]

215 Exira Points ] 24 1] a2

216

217 Control Panel #10

218 Fire Alarm

219 FACP (Status, Alarm) 2

220 Floaor Fire Alarm 1

221 Split Unit # 2, 10

222 Split Unit (Command, Status) 2 2

223 Electrical Panels

224 IDF 808 (Status, Alarm) 2

225 PDB/ALDE 5.4 (Status. Alarm) Nomal, Emergency, UPS 8

228 Lighting control (Command, Alam) 3 3

227 PDB/LDE 7.3 (Siatus. Alarm) Nomal, Emergency, UPS 8

228 Lighting control { Command, Alarm) 3 3

220 PDB/LDE 2.3 (Status. Alarm) Nomal, Emergency, UPS 8

230 Lighting control (Command, Alarm) 3 3

231 PXC100.D Medular Controller with 110 Modules 1 Siemens

232 Control Panel OGP Siemens

233 Total Points 1 24 o i)

234 Exira Points 14 41 o o 55

235

238 1st Floor

237 Control Panel #11

238 Split Unit# 8.2

239 Split Unit {(Command, Status) 1 1

240 Electrical Panels

241 IDF 4DB (Status, Alarm) 2

242 PDB/ALDE 8.2 (Status. Alarm) Nomal, Emergency, UPS i}

243 Lighting control (Command, Alam) 3 3

244 PDB/LDE 8.2 (Status. Alarm) Nomal, Emergency, UPS 8

245 Lighting control {Command, Alarm) 3 3
No. Part No. Deseription po | oi ul F,T:I:L R“p:u";:e =
360 VAV Confrol
370 550-430 (Application 2580) BACnet Actuator {Command, Position) 1780 Siemens
an Builtin Pressure Sensor for Air Flow (Min- Max)
3rz 540-680CB Room Temperature + Set Point Siemens
373 Loyiec Router BACnet MS/TF to BACnet/|P Siemens
374 PXCO0-E.D Centroller for Enhanced Features Siemens
a7s SEMG2_1 Conirol Transformer (220 to 24ac) Siemens
376
w7 Building Management Sysfem
ars PXGBO-N BACnet Router with Panel 2 Siemens
379 RXZ02.1 Bus Teminator 4 Siemens
380 Fiber Optic Switch Opfical Fiber Switch 3 Siemens
s PXMZ0 + PXA-C1 Operator Terminal 1 Siemens
382 CMM. 04 Desiﬂo Insiﬂht Software Lnits 28 Siemens
383 —

2644

116

www.facebook.com/Electrical.engineering.community2050




The following are a list of abbreviations used throughout these design guidelines and are
also abbreviations used by the University of British Columbia relating to Building
Management Systems.

ACC -
ANSI -
ASC -
ASHRAE -
ASTM -
AWG -
BMS -
BACnet -

CBMS -
CCF -
CCP -
CPU -
DCP -
DDC -
FAS -
FTS -
HIO/A -
HVAC -
|EEE -
10
JCl -
LAN -
LCD -
LED -
LON -
LonTalk -

UBC Auxiliary Control and Alarm Centre

American National Standards Institute

Application Specific Controller

American Society of Heating, Refrigerating and Air-Conditioning Engineers
American Society for Testing Materials

American Wire Gauge

Building Management and Control System

Building Automation and Controls Network - ANSI/ASHRAE Standard 135-2001

Campus Building Management System

BMS Central Computer Facility

Communications Control Panel

Central Processing Unit

Distributed Control Panel

Direct Digital Control

Fire Detection, Alarm and Communication System
Field Termination Schedule

Hand/OfffAuto Motor Control Switch/Circuit
Heating, Ventilating and Air Conditioning

Institute of Electrical and Electronics Engineers
Input/Output

Johnson Controls, Inc.

Local Area Network

Liquid Crystal Display

Light Emitting Diode

Local Operating Network

The open control networking protocol developed by Echelon Corporation

LONWORKS - Echelon’s family of hardware and software products
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MACC- BMS Master Alarm and Control Centre
NDS - Network Data Server
NEC - National Electrical Code

NEMA -  National Electrical Manufacturers Association
OW - Operator Interface Workstation

PC - Personal Computer

POT - Portable Operator Workstation
PIM - Process Interface Module

RAM - Random Access Memory

RFI - Radio Frequency Interference
RH - Relative Humidity

ROW - Remote Operator Workstation
RTD - Resistance Temperature Device

SCU - System 600 Standalone Control Unit DCP
SVGA-  Super Video Graphics Adapter

UBC - University of British Columbia

cUL - Underwriters Laboratory Canada

UPS - Uninterruptible Power Supply Unit

VDU - Video Display Unit
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