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Abstract

Energy is one of the basic needs in human life. Energy is obtained from multiple sources
such as fossil fuels and renewable sources. People seek to generate and use energy at the
lowest costs, as the world is moving towards solutions and methods to conserve energy
and not waste it, especially in facilities and factories, where energy conservation and
management measures contribute to economic development in the world.

Building management systems are one of the methods used to find solutions and
opportunities to reduce energy consumption in facilities and factories.

This study aims to use Building Management Systems (BMS) to find opportunities to
reduce energy consumption in the Korean building at Palestine Polytechnic University -
Hebron, and to develop plans that include modern methods and recommendations to
rationalize the use of (HVAC) and normal loads and lighting in the building and to apply
some mechanisms to the Korean building to reduce the value of The electricity bill in the
building, for example, before applying the Building Management System (BMS) to the
Korean building, the annual bill for the building was NIS 225932, and after applying the
Building Management System (BMS) to the Korean building, the annual bill for the
building was NIS 127,000. That is, the application of the Building Management System
(BMS) The building saves approximately 99,000 shekels per year. Note that the costs of
the (BMS) process do not exceed 265,000 shekels, and the amount can be recovered after
2-3 years. After that, a study was carried out for the project during 20 years, and it was
found that it had reaped profits of more than 1,600,000 shekels during 20 years of
implementing the project. Note that the application of building management systems
saves money and human effort and saves time.
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Chapter One: Introduction.

1.1 Introduction.

1.2 Background and statement of the problem (motivation):
1.3 Objectives.

1.4 Importance (energy management)

1.5 Methodology:

1.6 Action plan:

1.7 Time Schedule.



1.1 Introduction

The Energy and rationalization management of electricity consumption is very important,

as it is considered a solution to many problems

Energy management is defined as the optimum use of electrical energy resources, which
is a set of procedures or techniques that result in reduced energy consumption without
compromising the comfort or productivity of individuals and the use of energy when it is
truly needed. The objective of a Building Management System is to achieve optimal level

of control of occupant comfort while minimizing energy use .

These control systems integrating component to luminescent, fans, pumps,

heating/cooling equipment, dampers, mixing boxes, and thermostats.

Monitoring and optimizing to luminescent, temperature, pressure, humidity, and flow

rates are key functions of modern building control systems.

And in this project, we will create a management and rationalization system for electrical
energy consumption in the Korean building at Palestine Polytechnic University using the
Building Management System (BMS).[1]
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Figure (1. 1) : Korean Building at Palestine Polytechnic University



1.2

Background and Statement of The Problem (Motivation)

e Problem definition

1.

2
3
4.
5

Height energy consumption of light

Height energy consumption of HVAC

Height energy consumption of power

Lots of maintenance work and many breakdowns in the building

Difficulty in controlling the building and difficulty in measuring and monitoring
the performance of the building

Lack of interaction with other building systems

e Project motivation

1.

N o g bk~ DD

We work power saving, so we save on electricity bills in the building through the
Functions that we apply in rooms, offices and laboratories (Room Management
System)

Reducing the workforce and thus reducing the salaries paid

Monitor and control all loads

Reduce maintenance

Consumer convenience in easy control

Save a lot of time

Increasing the life span of devices and equipment, especially since this building is

full  of modern and expensive devices



1.3 Objectives
This project aims to monitor, control, operate and centralize all construction activities. It

includes controlling and monitoring all electromechanical loads (such as ventilation, air
conditioning, heating, lighting and elevators) and linking to weak current systems such as
surveillance cameras, sound, theft alarm system, access control system and fire alarm

system through one integrated system. As follows:

1. HVAC, electrical and ventilation control.

N

. Lighting management.

3. Gates and elevators.

4. Fire alarm and fire extinguishing control systems.
5. Security and anti-theft systems.

6. CCTV cameras.

7. Access control to the building (fingerprint or card).



1.4 Importance (Energy Management)

1. Energy saving (fuel + electricity)

2. Savings on cables.

3. Maintaining indoor air quality at the lowest costs.

4. Increasing the operational life of HVAC equipment.

5. Increasing the service life of lighting devices through optimum operation.

6. The time schedule for starting and stopping the work of the systems to be controlled.
7. Determine the daily, weekly, monthly, annual work program.

8. Obtain real-time warnings and malfunction reports.

9. Economic work according to external air conditions.

1.5 Methodology

1) Survey of the energy consumed in the building
2) Obtaining official data on electrical energy consumption in this building
3) Designing new plans for the Korean building containing a BMS system.

4) Implementation of the BMS system on the Korean building in PPU.



1.6 Action Plan

Description of the workplace (the Korean
building at ppu)

Study the nature of the loads inside
the building.

Determining the areas in which
electricity consumption can be
rationalized.

Calculating the baseline for
electricity consumption.

Electricity demand
management.

Improving the efficiency of electrical energy
use.

Encouraging the use of
renewable energy.

Increasing awareness in managing
electrical energy consumption.

/ Monitoring the results. /

If the results
are greater than
the monthly
draw

yas NO

End

Figure (1. 2) : Action Plan



1.7 Time Schedule

Table (1. 1): This table illustrate the tasks that we did and how long it takes weekly for each
task:

Table (1. 2) : From the twelfth week to the sixteenth week, and the project
introduction will be completed, prepared and discussed.

week
task

Finding Project Idea

Proposal

Collecting data

Documentation

Preparing for presentation

Print documentation




2.1
2.2
2.3
2.4
2.5

What is a Building Management System?

Direct benefits of BMS application:

What activities can we monitor and control through the BMS?
Methods of control

Comparison of companies working on BMS



Building Management System (BMS)
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Maintenance
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Figure (2 .1) : Building Management System (BMS)



2.1 What is a Building Management System?

A building management system (BMS) is a control system that can be used to monitor and
manage the mechanical, electrical and electromechanical services in a facility. Such services
can include power, heating, ventilation, air-conditioning, physical access control, pumping
stations, elevators and lights. .[3]

A very basic BMS consists of software, a server with a database and smart sensors
connected to an Internet-capable network. Smart sensors around the building gather data and
send it to the BMS, where it is stored in a database. If a sensor reports data that falls outside
pre-defined conditions, the BMS will trigger an alarm. In a data center, for example, the BMS
might trigger an alarm when the temperature in a server rack exceeds acceptable limits. .[3]

2.2 Direct Benefits of BMS Application:

1. Energy saving (fuel + electricity)

2. Savings on cables.

3. Maintaining indoor air quality at the lowest costs.

4. Increasing the operational life of HVAC equipment.

5. Increasing the service life of lighting devices through optimum operation.
6. Reducing the number of operators required for management operations.
7. Hot and cold-water valves control.

8. Monitor conditions of air filters.

9. The time schedule for starting and stopping the work of the systems to be controlled.
10. Determine the daily, weekly, monthly, annual work program.

11. Obtain real-time warnings and malfunction reports.

12. Economic work according to external air conditions. [4][5]



2.3 What Activities Can We Monitor and Control Through the BMS?

1. HVAC, electrical and ventilation control.

2. Lighting management.

3. Gates and elevators.

4. The system of billing the water consumed (hot or cold) by investors such as restaurants.
5. Billing system for electricity consumed by investors.

6. Fire alarm and fire extinguishing control systems.

7. Security and anti-theft systems.

8. CCTV cameras.

9. Access control to the building (fingerprint or card). [6]

2.4 Methods

Control and BMS methods are described hereafter, The ATLAS Project. Building
Management Systems & Controls — Introduction. [7]:

2.4.1 Time Control Methods (For Heating)
* Time switches turn on and off the heating (or water heating) system at preselected periods

(of the day, of the week) [7]
* Optimizers: these controls start the heating system in a building at a variable time
to ensure that, whatever the conditions, the building reaches the desired

temperature when occupancy starts. [7]
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2.4.2

Lighting Control Systems:

Different control systems exist, either based on time control or a required level of luminance

or use of lighting. [7]

1. Zoning: Lights are switched on in zones corresponding to the use and layout of

2.4.3

illuminated areas, in order to avoid lighting a large are if only a small part of it

requires light

Timed control: to switch on and off automatically in each zone to match a

prerequisite schedule for light use

Occupancy sensing: In areas which are occupied intermittently, occupancy sensors

can be used to indicate whether or not anybody is present and switch the light on or

off accordingly. Detection systems are based on ultrasonic movement and infrared

sensing

Light level control: this consists of switching or dimming artificial lighting to

maintain a light level measured by a photocell. It is particularly necessary to give

value to ambient daylighting.

Temperature Control Methods:

1.

Frost protection generally involves running heating system pumps and boilers
when external temperature reaches a set level (0 C°) or less in order to protect
against freezing [7]

Compensated systems: which control flow temperatures in the heating circuit
relative to external temperature thus allowing a rise in the circuit flow
temperature when outside temperature drops [7]

Thermostatic radiator valves: these units sense space temperature in a room and
throttle the flow accordingly through the emitter (radiator and converter) to which
they are fitted [7]

Modulating control: can be applied to most types of heat emitters and is used to
restrict the flow depending on the load demand and this controlling the
temperature (7]

Proportioning control: involves switching equipment on and off automatically to

regulate output[7]
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2.4.4 Building Management Systems:

These technologies consist of both hardware and software.

The hardware is typically represented by one (or more) control and processing units and by a
number of peripheral devices (which control the operation of say, heating or cooling systems,
artificial light-sources or other appliances and which can be represented by sensors,
thermostats, etc.,) connected to the control units. The control unit, based on the information
supplied by some of the peripherals or based on pre-set instructions, runs the system. The
control unit can be as simple as a relay or a timer switching on or off an electric water heater
or as sophisticated as a microprocessor operating on “fuzzy logic”.

Commands can be sent from the central unit to the peripheral units through Ethernet cable,
power-lines or telephone lines, fiber-optic cables or even using radio transmissions. The
software is simply the program and the instructions that allow the control unit to manage the

operations of the peripheral devices and of the appliances. [7]

2.5 Comparison of Companies Working on BMS

2.5.1 Schneider Company

Schneider Company features [8]

1-Best security

2-Capacity to support the newest cost- and time-saving applications and functions
3-Open and scalable integration platform

4-Ability to leverage cloud computing for analytics and Al-driven digital services
5-An architecture designed for mobile access to data and control to improve the
Productivity of facility teams and enhances the experience for occupants

6- Features to address flexible building needs and new ways of working

7- There are the latest devices and software that support Internet Protocol

8- multi-protocol support KNX, Lon Works, BAC net, Modbus, M-bus, SNMP
9- Ease of maintenance
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2.5.2  Schneider Disadvantages

1. Business growth cannot be achieved without a negative environmental impact
2. Sustainability data is expensive, complex and time-consuming to manag
3. Sustainability is a matter of reputation and not determining grow [9]

2.5.3 Schneider's Applications

1. room control HVAC control for optimum comfort and energy efficiency

2. lighting control Realizing comfort, performance and flexibility in using the interior
space, helping to reduce operating costs

power control

pump control [10]

P w

2.5.4 Abb Company

ABB Company features
1. Quick and simplified configuration of each system architecture
2. User-friendly HMI (Human-Machine Interface) and Visualization for the
Internet of Buildings (I0OB)
3. Decentralized IT architecture that ensures both interoperability and security
4. SCADA Global Server OPC, BACnet, Obit [11]

V¢



2.5.5 Abb Applications

1-KNX the global standard for building automation

The demand for building management systems is continuously increasing as well as
the demand for comfort and versatility in the management of e.g. lighting, blinds,
heating, air-conditioning, and energy savings. Thanks to ABB i-bus® KNX all the
essential building applications can be easily controlled, monitored and signaled via a
uniform system.[12]

2-Heating, Ventilation and Air Conditioning solution

ABB Clime ECO combines heating, ventilation and air conditioning in one holistic
solution, a true ecosystem based on the worldwide standard for Home and Building
Control, ABB i-bus® KNX. From central control and management of heating and
cooling systems down to room-level automation, ABB ClimaECO simplifies the
implementation of intelligent automation in modern buildings.[12]

3-Door entry system

With the ABB door entry systems, you won’t compromise impressive style for
innovative technology. For the system is more than just a door video system — it is
the future of smart building monitoring and security at your fingertips. Depending on
your requirements for a smart building, you have the choice between the wire system
or an IP system. [12]
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Table (2. 1) : Comparison of Companies Working on BMS [13][14]

control

Schneider company

ABB company

lighting control Easily control the lighting
Realizing comfort, performance
and flexibility in using the
interior space, helping to reduce

operating costs

There are easy-to-use online
energy management
applications Track and
understand energy usage and
report performance over time

power

HVAC Maximizing profitability and
energy efficiency by controlling
scalable automation with HVAC

logic controllers
Main Benefits:

Proven reliability and design
flexibility

Energy efficiency through
customizable applications

Simple, straightforward setup
and configuration

Integration with every essential
HVAC communication protocol

Local support and availability

Efficiency Efficiency is high

1

Lighting control is not
very flexible or easy, but
it works to save costs

Contains online energy
management software and
applications

It has good efficiency, but
it does not fit some things
with the Korean building

ABB's solution for
HVAC ensures the
optimal indoor air
environment for
occupants.

Low efficiency compared
to other companies



3.1 The Causes of the Critical Electrical Situation in Palestine.
3.2 Reasons for wasting electrical energy in buildings.

3.3 Rationalizing the consumption of electricity in lighting, heating and

cooling devices.
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3.1 The Causes of The Critical Electrical Situation in Palestine

The electrical situation in Palestine is going through critical situations and is getting worse
with the increase in the population and the increase in demand for electricity. Among the
main factors that increase the critical situation for electricity are the following:

3.1.1 The Israeli Occupation's Control of Electric Power in Palestine

The electricity crisis is as old as the occupation, and is represented in the Israeli control and
control of energy resources and the materials that operate them (oil and gas)

This means that there are no stations to generate electricity in Palestine, and even if such
stations are built, the cost of operating them will be very high.

Due to the import of gas or diesel for it from Israel, and buying electricity from abroad to
distribute it through Palestinian transfer stations and manage them from public and private
Palestinian parties may be less expensive than operating the power plants. For this reason, the
Palestinian Authority has been slow in constructing generating stations to this day, and the
topic is still under study and research by the Palestinian Energy Authority and the private
sector. All this means that Israel is the ultimate controller over the electricity energy that
supplies the Palestinian population, unless the Palestinians are allowed to use their resources
and are given the freedom to import from neighboring countries for electric power and the
materials and generators that operate them.

3.1.2 Waste and Irresponsibility

The other reason that makes the electrical energy situation in Palestine more dangerous and
more dangerous is the excessive irresponsible use of this energy, especially in public
buildings such as schools, universities, government buildings and others. We notice that
electrical waste is present in many public and private buildings, including government
buildings, as a result of neglect or forgetting of their employees, and many of these buildings
remain lit after the end of the official working hours, which makes electricity and the energy
situation deteriorate.
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3.2 Reasons for Wasting Electrical Energy in Buildings

A lot of energy is wasted lighting, heating and cooling indoor spaces when there is no one or
almost no one.Here are the main reasons for wasting energy in a building

3.2.1 Old And Ineffective Equipment.

In the event that the facility has very old equipment and has poor efficiency, it is possible that
a newer model will be available on the market; More energy efficient. Upgrading requires an
upfront investment, but these costs can be recovered quickly through the return on investment
of these new equipment, and also through energy savings compared to old equipment.[15]

3.2.2 Air Conditioning Accidents

Space heating and cooling are responsible for 40% of the energy costs of the office. Many
facilities make matters worse by practicing poor heating and cooling habits. Some examples
include leaving exterior doors and windows open, not changing the air filters, and operating
heating and cooling equipment at the same time.[15]

3.2.3 Ineffective Lighting Practices.

Experts estimate that lighting is responsible for 25% of electricity consumption worldwide. If
the office still uses old incandescent bulbs, upgrading to LED or CFLs can cut your lighting
costs by 80% You should also have motion sensors installed so that the lights do not turn on
when the building is uninhabited. .[15]
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3.2.4 Running Electronics in An Empty Office.

You should not operate any equipment when your office is empty unless it is absolutely
necessary. Before you leave for the night or the weekend, turn off computers, turn off the
lights, and turn off anything else that doesn't need to be turned on. Take a step further by
disconnecting these devices from their ports, as they can still draw power even when turned
off. .[15]

3.2.5 The Role of Architectural Design in Rationalizing Energy Consumption in
Buildings

Green buildings are known as high-efficiency buildings that reduce negative impacts on the
environment and human health and are designed to be economical in energy and water
consumption and natural resource consumption. This is achieved through efficient design,
selection of appropriate materials, in construction, and in building operation and
maintenance.[15]

3.3 Rationalizing the Consumption of Electricity in Lighting, Heating and
Cooling Devices

There are several procedures that must be followed to rationalize electricity consumption
in lighting, including the following:

3.3.1 Take Advantage of Natural Sunlight

Buildings that are still under construction or in the process of development or
rehabilitation can use and adopt modern designs that support the use of natural light, as
many studies have shown that natural sunlight helps students to be more focused, alert,
energetic and in a good mood creates a comfortable and psychologically appropriate
learning environment. On the other hand, turning off the lights after using the classroom
is to make it cooler, especially in the summer. Among these designs are the following:
[16]

«Adding curtains on the windows that allow natural light to enter the classroom, as this
contributes to reducing the use of electric light and increasing reliance on natural light.

*Take advantage of the areas exposed to natural light by allowing the entry of light from
above, as the presence of skylights or ceilings that transmit light in corridors, bathrooms
and public places helps to reduce the consumption of electric light.



3.3.2 Use Energy-Saving Lamps

Lamps are considered one of the most high-energy tools because they work for long
hours, which leads to high temperature and additional energy consumption for cooling as
well, so it is recommended to replace ordinary lamps with energy-saving lamps such as:
built-in fluorescent lamps or lamps, and this type of lamp is characterized by the
following: [17]

Provides strong lighting suitable for study.
Assistance in rationalizing the consumption of electric current.
eLasts longer than traditional bulbs.

«It has modern features such as color change and light intensity control.

3.3.3 Using Sensors to Turn Lights on and Off

To rationalize the consumption of electrical energy in the building, we need the
participation of students and teachers by doing many practices and applying some
methods that contribute to this. In the area where it is located, and turned off when there
are no people around, these simple changes save money significantly at the end of the
month or school year. [18]

3.3.4 Turn Off the Lights After Working Hours

Turning off the lights seems to be a given, but many students may forget to do so or not
realize its importance, so they should always be reminded to turn off the lights in unused
classrooms or homes; Because it consumes a lot of electricity every month. [19]
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3.3.5 Rationalizing Electricity Consumption In Heating And Cooling Devices

There are a set of tips that must be followed to rationalize the consumption of electricity
through heating and cooling devices, and they are as follows: [20]

+Close the classroom door when entering or exiting. Leaving the door open leads to a
loss of heat or cold air, which increases the need for energy to heat or cool the room.

*Use air fans instead of the air conditioner.

*Maintaining periodic maintenance of the air conditioning and heating system in the
building, and in the event of a system failure, whatever it is, it will consume more and
double electrical energy, and heating problems such as air leaks and filters and the cost of
defective air ducts huge sums on the electricity bill, so do not neglect maintenance
systems and their continuous renewal. [21]

*Moderation in the use of cooling and heating systems, where the temperature in summer
can be set to 27 degrees Celsius, which is suitable for cooling the season, but in winter the
temperature must be set to 18 degrees Celsius so that it is sufficient to heat the place.
[22][23]

Ensure that water taps throughout the building are working and free of leaks, and
replace them immediately. Because drip faucets require a lot of electricity to heat the
water again. [24][25]

*Make sure that the ventilation and heating openings remain open and not covered with
furniture, such as: study desks and cupboards. To avoid blocking the flow of hot or cold
air in and out of the classroom, arrangement and adjustment of furniture are among the
tasks and responsibilities of a teacher to be performed under his supervision and direction.
[26]

*Avoid placing heating in corridors and uninhabited places, as students spend most of
their time during working hours in classrooms only. [27]
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Chapter Four: Information About the Korean Building at Palestine

Polytechnic University

4.1  Components of the Korean Building

4.2  Electrical loads in the Korean building

4.2.1 Electrical loads for the ground floor
422 Electrical loads for the First floor
423 Electrical loads for the Second floor

424 Electrical loads for the Third floor
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The Korean Building at Palestine Polytechnic University
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Figure (4 .1) : The Korean Building at Palestine Polytechnic University
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4.1 Components of The Korean Building

Medical labs classrooms offices
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four floors
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Figure (4. 2) :Components of The Korean Building

The area of this building () consists of four floors :

a) Ground Floor.
b) First Floor.

c) Second Floor.
d) Third Floor.

Each floor contains many rooms classified into :

a) Medical laboratories
b) Classrooms
c) Offices.



4.2 Electrical Loads in The Korean Building

The electrical loads in the building were divided into four sections:

Electrical Loads for The Ground Floor

Table (4.Y) : Load of Ground Floor

GROUND FLOOR

AC/W LIGHTING /W POWER/W ROOM
2570 336 1000 R1
1600 224 1000 R2
1600 112 1000 R3
2020 336 2250 R4

0 108 250 R5
0 108 250 R6
0 36 250 R7
0 144 500 R8
0 36 250 R9
0 216 500 R10
0 36 500 R11
0 144 250 R12
1000 112 750 R13
1000 112 750 R14
1000 112 750 R15
1600 224 750 R16
1600 336 750 R17
1280 224 750 R18
2570 343 2500 R19
1280 352 3250 R20
1280 224 750 R21
0 168 1000 R22
1000 224 750 R23
0 2370 1000 Corridor

21400 6637 21750 TOTAL
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GROUND FLOOR

ROOM

R20

R18
R17 R16 R15

Figure (4. 3) : Ground Floor

The ground floor consists of 23 rooms and a corridor. The loads for each room were
calculated as follows, the calculation of power, lighting and AC.

Table (4.2) : Highest Load / Wat

HIGHEST LOAD / WAT ROOM
POWER R 20
LIGHTING R 20

AC R1+R19
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Electrical Loads for The First Floor

Table (4.¥) : Load of First Floor

2570 336 500 R1
2850 240 9000 R2
2020 72 1500 R3
0 144 1000 R4
0 144 500 R5
0 36 0 R6
0 216 1000 R7
3657 504 1350 R8
8110 1183 3000 R9
0 1414 1500 R10
2020 336 1750 R11
2050 336 1750 R12

0 226 750 R13
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FIRST FLOOR

ROOM
R13 | R1

P
\

Figure (4. 4) : First Floor

R9

R7 R6 RS

The ground floor consists of 13 rooms and a corridor. The loads for each room were
calculated as follows, the calculation of power, lighting and AC.

Table (4.4) : Highest load / WAT

HIGHEST LOAD / WAT ROOM
POWER R2
LIGHTING R 10

AC R8
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Electrical Loads for The Second Floor

Table (4.¢) : Load of Second Floor

SECOND FLOOR

AC/W LIGHTING /W POWER/W ROOM
1000 254 1500 R1
1000 112 750 R2
1000 122 750 R3
1000 112 500 R4
1280 224 500 RS
1280 168 1500 R6
2020 336 1500 R7

800 112 750 R8
800 122 750 R9
800 112 750 R10
800 48 250 R11
1000 48 750 R12
1280 96 1750 R13
4050 240 3250 R14
4050 192 3625 R15
0 252 500 R16
0 180 500 R17
0 108 1000 R18
0 24 500 R19
4050 192 6750 R20
1000 24 1250 R21
800 24 500 R22
0 24 0 R23
1280 72 1250 R24
800 24 1000 R25
800 24 1500 R26
0 336 0 corridor

30890 3582 33625 TOTAL



SECOND FLOOR

R26 ROPM R1

R7

R8

R9

R20 R10
R11

R12

R15

Figure (4. 5) : Second Floor

The ground floor consists of 26 rooms and a corridor. The loads for each room were
calculated as follows, the calculation of power, lighting and AC.

Table (4.6) : Highest load / WAT

HIGHEST LOAD / WAT ROOM
POWER R 20
LIGHTING R 16

AC R 14 + R15 + R20
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Electrical Loads for The Third Floor

AC/W

800
800

800

1000
1000

4050

1280
1000
1280
1280

1280

14570

Table (4.V) : Load of Third Floor

THIRD FLOOR

LIGHTING /W

24
24
24
120
24
96
216
144
174
840
252
48
72
72
112
144

1324

3710

Y

POWER/W

1000
1000
1000
1000

750
1000
8000

500

500
1250
2500
1750
2750
1000

500
3500

1500

29500

ROOM
R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16

R17

TOTAL



THIRD FLOOR

ROOM
R17 R1

R15

R14

R13

R10 R9 RS8

Figure (4. 6) : Third Floor

The ground floor consists of 17 rooms and a corridor. The loads for each room were
calculated as follows, the calculation of power, lighting and AC.

Table (4.8) : Highest load / WAT

HIGHEST LOAD / WAT ROOM
POWER R7
LIGHTING R 17
AC R7
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total operating cost saving
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5.1 : Annual electricity consumption in the building

The electrical devices were sorted from each other, by separating the capacity of
the lamps from the capacity of the air conditioning, and so on with the rest of the
electrical devices. The capacity of each electrical device in the building was
determined in watts. The consumption of each floor of the currents was
determined. The building’s consumption was determined in kilowatt-hours, and
the value of the consumption output was multiplied by the price Kilowatt hour

Table (5 .1) : Approximate load OF GROUND FLOOR

working hours...h/d | Approximate load/W GROUND FLOOR

8 21750 power
8 21400 AC
8 6637 Lighting
P=VxI W=VxA =z
__ power
current of power = o
_21750w 98.86 A
- o220v 0
... power of lighting
current of lighting = —olt
6637w 30.164
C 2200 T
ower of AC
current ofAC = u
volt
_ 21400w 9727 A
2200

Y.current of this floor = 98.86 + 30.16 + 7.27 = 226.29 A



Table (5. 2) Approximate load OF FIRST FLOOR

working hours...h/d Approximate load/W FIRST FLOOR
8 23600 power
8 28787 AC
8 5187 Lighting
P=VxI
W=VxA
[ - P
v

. _ power
current of power = -
_23600w 107.27 A
2200

Lo power of lighting

t of lighting =
current of lighting ol
_ 5187w 23.574
- 2200 T

ower of AC
current ofAC = i
volt

_ 28787w 130.85 A
- o220v 0

Y.current of this floor = 107.27 + 23.57 + 130.85 = 261.69 A

1




Table (5. 3) Approximate load OF SECOND FLOOR

working hours...h/d Approximate load/W SECOND FLOOR
8 33625 power
8 30890 AC
8 3582 Lighting
P=VxI
W=VxA
[ - P
v
. _ power
current of power = ot
_33625w 152.84 A
- o220v 0 7
o power of lighting
t of lighting =
current of lighting olt
3582w 16.284
- 2200
ower of AC
current of AC = u
volt
_ 3080w _ 40,4004
2200

Y.current of this floor = 152.84 + 16.28 + 140.409 = 309.529A

v




Table (5. 4) Approximate load OF THIRD FLOOR

working hours...h/d Approximate load/W THIRD FLOOR
8 29500 power
8 14570 AC
8 3710 Lighting
P=VxI
W=VxA
[ - P
v
. _ power
current of power = ot
_29500w 134.09 A
- 2200 T
Lo power of lighting
t of lighting =
current of lighting ol
3710w 16.8 4
- 2200
ower of AC
current ofAC = i
volt
_14570w 66,224
-o220v

Y.current of this floor = 134.09 + 16.8 + 66.22 = 217.11 A
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current of the puilding
=Y current of the graund floor + Y, current of the first floor
+ Y, current of the second floor + ). current of the third floor

Y.current of the puilding = 226.29 + 261.69 + 309.529 + 217.11 = 1014.619 A
total power of the puilding =V x I =220 x 1014.619 = 223216.18V /A

actual power of the puilding = total power of the puilding X PF(power factor)
= 223216.18 x 0.9 = 200894.562 W

power load = actual power X (load factor) = 200894.562 x 0.75
= 150670.9215 W = 150.67 kw

KWh = KW X (operating hours)

The building operates from 8 am to 4 pm , which is approximately 8 hours per day during 22
days per month .

operating h /m
= numberof operating hours per day
X number of operating day in a month

=8X 22 =176 (hours /m)

h h
operating ; = operating - X number of operating months per year

=176 x 12 = 2112(h /y)

KWh /y = KW X (operating hours) = 150.67 kw x 2112(h /y)
= 318215.04 KWh/y

The price of a kilowatt-hour in Palestine according to standard = .713_ ¢!

Energy charge = .715,5)

energy cost = KWh /y X Energy charge = 318215.04 X 0.71 = 225932.67 JSu& [y
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5.2 : CASE STUDY

Samples are taken from offices, teaching halls and laboratories, in addition to the corridors. A
study was conducted on them to determine the number of operating hours during the day, in
order to find out the percentage of building operation during the day.

5.2.1 : Case study ONE :

Teacher's office :

Teacher 1:

The day Operating hours

Sunday 10-11

Monday 12-1

Tuesday 9-1

Wednesday 12-1

Thursday 9-1

Teacher 2 :

The day Operating hours

Sunday 11-3

Monday 12-1

Tuesday 12-1

Wednesday -

Thursday 2-3

Teacher 3 :

The day Operating hours

Sunday 11-1

Monday 12-2

Tuesday 12-1

Wednesday -

Thursday 10-12

The day Number of Operating hours per day
Sunday 5 hours =(5/ 8)x100% ~ 63%
Monday 2 hours=(2/ 8)x100% = 25%
Tuesday 4 hours=(4/ 8)x100% = 50%
Wednesday 1 hours=(1/ 8)x100% = 13%
Thursday 4 hours=(4/ 8)x100% = 50%

63% + 25% + 50% + 13% + 50%
average time = . ~ 40%




5.2.2 : Case study TWO :

Teaching room and lap :

The day Operating hours

Sunday 8-9,10-11,11-12,12-1, 2-3
Monday 8-9.15, 9.30-10.45 ,12.30-1.45 ,2-3.15
Tuesday 8-9,10-11,11-12,12,1, 2-3
Wednesday 8-9.15, 9.30-10.45,12.30-1.45 ,2-3.15
Thursday 8-9,10-11,11-12,12,1, 2-3

The day Number of Operating hours per day
Sunday 5 hours =(5/ 8)x100% = 63%
Monday 5 hours =(5/ 8)x100% ~ 63%
Tuesday 5 hours =(5/ 8)x100% =~ 63%
Wednesday 5 hours =(5/ 8)x100% ~ 63%
Thursday 5 hours =(5/ 8)x100% =~ 63%

, 63% + 63% + 63% + 63% + 63%
average time = z ~ 65%

5.2.3 :Case study THREE :

Arcade :

average time =~ 30%

_ 40% + 63% + 30%
Average time for 3 cases = 3 ~ 45%

saving time = 45% X 8 = 3.5 hours

5.2.4 : total operating cost saving

After applying the BMS process to a building, it works 4.5 hours instead of 8 hours per day

KWh = KW X (operating hours)

£)



The building operates from 8 a.m. to 4 p.m., approximately 4.5 hours a day, 22 days a month.

operating h /m
= numberof operating hours per day
X number of operating day in a month

=45 %X 22 =99 hours
h

operating ; = operating - X number of operating months per year

=99 x 12 =1188 (h /y)

KWh /y = KW X (operating hours) = 150.67 kw x 1188(h /y)

= 178995.96 KWh/y

energy cost = KWh /y X Energy charge = 178995.96 x 0.71 = 127087.13 JS:& /y

total operating cost saving = existing operating cost — new operating cost
= 225932.67 — 127087.13 = 98845.54 J<:ui /y
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5.3 : Quantities and cost

Table (5. 5) QUANTITIES AND COST Ground floor

total price
90%26=2340%

20%2=40%
100x26=2600$
30x15=450%
100x18=1800$
24x1=24%
20x1=20%

20x11=220%
30%x33=990%

260x1=260%
30x2=60%
20x1=20%
12x1=12%

300x1=300%
35%1=35%

315%1=315%

375*3.5=1313%
7350%

18149$=61525m

price
90%

20%
100$
30%
100$

24%

20%

20%
30%

260%
30%
20%
12$

300%
35%

315%

3.5%/m

Y

Quantity
26

2
26
15
18

1

1

11
33

375m

The name
Motion sensor

Bush button
light fixture
Power socket
Smoke sensor

Alarm buzzer with
alarm button
Phone socket

~

CB 10A
CB 16A

1 1 1 1 1 1

Knx power supply iky;
640A
3x32A MCB -11

1x10 MCB -12
Fuse 6A -13
Line coupler -14
4x40A RCCB
Knx -lighting
actuator 24 channel
Wires

Labor wages

Total




Table (5. 6) QUANTITIES AND COST FIRST floor

total price
90x14=104%

20%x2=40%
100x14=1400%
30x15=450%
100x26=2600%

24x1=24$%

20x1=20%
20%x8=160%
30x15=450%
260x1=260%
30x2=60%
20x1=20%
12x1=12%
300%1=300%

300x1=300%

35%x1=35%
360*3.5=1260%
7350%

14845$=50324

price
90%

203
100$
30%
100%

24%

20%
20%
30%
260$
30%
20%
12$
300%
300%

35%

3.5%/m

¢¢

Quantity

14
2
14
15

26

15

1

1

360m

The name
Motion sensor

Bush button

w

light fixture
Power socket
Smoke sensor

Alarm buzzer
with alarm
button
Phone socket

CB 10A

CB 16A

1 1 1 1 1 1

Knx power -10
supply 640A
3x32AMCB il

1x10 MCB -12
Fuse 6A -13
Line coupler Bl
Knx - lighting &S
actuator 16

channel
4x40A RCCB -16

Wires -1
Labor wages -18
Total .



Table (5. 7) QUANTITIES AND COST SECOND floor

total price
90%30=120%

20x2=40%
100x30=3000%
30x24=720%
100x30=3000%
24x1=24%
20x1=20%
20%13=260%
30x24=720%
260x1=260%
30x2=60%
20x1=20%
12x1=12%
300%x1=300%

300x1=300%

35%1=35%

315%1=315%

490*3.5=1715%
7350%
18271$=61938w

price
90%

20%
100$
30$
100$
24%
20%
20%
30%
260%
30%
20%
12$
300%

300%

35%

315%

3.5%/m

¢o

Quantity
30

2
30
24

30

13

24

490m

The name
Motion sensor

Bush button
light fixture
Power socket
Smoke sensor

Alarm buzzer

with alarm button

Phone socket
CB 10A
CB 16A

Knx power
supply 640A
3x32A MCB

1x10 MCB
Fuse 6A
Line coupler
Knx -2 lighting
actuator 8

channal
4x40A RCCB

Knx -

1shutter&lighting

actuator 24
channal
Wires

Labor wages

Total

1
[y
(@)

1
-
-

-18

1
[y
©



Table (5. 8) QUANTITIES AND COST THIRD floor

total price

17*90=1530%

2*20=40%

17*100=1700%

7*30=210%

14*100=1400%

24*1=24%

20*1=20%
160$ 20*8=
30*7=210%
260*1=260%
2*30=60%
20*1=20%
12*1=12$%
300*1=300%

300*1=300%

35*1=35%

285*3.5=998%

7350%

14629$=495921

price Quantity

90$ 17
20% 2
100$ 17
30% 7
100$ 14
24% 1
20% 1
20% 8
30% 7
260% 1
30% 2
20% 1
12% 1
300% 1
300% 1
35% 1

3.5$/m 285m

£

The name
Motion sensor

Bush button
light fixture
Power socket
Smoke sensor

Alarm buzzer
with alarm
button
Phone socket

CB 10A

CB 16A
Knx power
supply 640A
3x32A MCB
1x10 MCB
Fuse 6A
Line coupler
Knx -2
lighting
actuator 16
channels
4x40A RCCB
Wires

Labor wages

Total

_
o

-15

-16

-17

-18



Table (5. 9) QUANTITIES AND COST TO MDB(main distribution bored )

total price price Quantity  The name
2700*%1=2700% 2700% 1 Automation -1
Server
1300*5=6500% 1300$ 5 DL-16
900*1=900% 900% 1 PS-24V
650*2=1300% 650% 2 DO-FA-12 -
400*2=800% 400% 2 UL-8/A0-4 -
12200$=41358my Total -

capital cost = Ground floor cost + fist floor cost + second floor cost + thied floor cost
+ main distribution board cost

= 61525 + 50324 + 61938 + 49592 + 41358 =~ 265000m

1A%



5.4 : Study the project's recovery over twenty years

Table (5. 10) CASHEF LOW

year  QOutcome Income net cash accumulate
flow
0 -265000 0 -265000 -265000
1 -5000 98845.54 93845.54 -171154.46
2 -5000 98845.54 93845.54 -77308.92
3 -5000 98845.54 93845.54 16536.6
4 -5000 98845.54 93845.54 110382.14
5 -5000 98845.54 93845.54 204227.68
6 -5000 98845.54 93845.54 298073.22
7 -5000 98845.54 93845.54 391918.76
8 -5000 98845.54 93845.54 485764.3
9 -5000 98845.54 93845.54 579609.84
10 -5000 98845.54 93845.54 673455.38
11 -5000 98845.54 93845.54 767300.92
12 -5000 98845.54 93845.54 861146.46
13 -5000 98845.54 93845.54 954992
14 -5000 98845.54 93845.54 1048837.54
15 -5000 98845.54 93845.54 1142683.08
16 -5000 98845.54 93845.54 1236528.62
17 -5000 98845.54 93845.54 1330374.16
18 -5000 98845.54 93845.54 1424219.7
19 -5000 98845.54 93845.54 1518065.24
20 -5000 98845.54 93845.54 1611910.78
_ first cost 265000
Simple payback =

£A

annual energy saving 98845.54

= 2.6 yaer
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6.2 : DATA SHET

6.2.1Automation server

Automation Server

Introduction

A SmartStruxure soltion server i the core of the
system and performs key functicnality, such as
control logic, trend lcgging. and alsnm supernvision.
The Automation Sarver software s pre-loaded on
Schneidar Bectne suppllied hardware that supports
communication and connactivity 1o the VO and fisla
busses. The distributed inteligence of the
Automation Servers ensures fault tolerance in the
system and provdes a fully featured user Intarface
through WorkStation and WebStation.

Features

The Automation Server i3 a powerful desice that
can act as a standalone sarver and gso contrdd VO
modufes and monitor and manage field bus
davices. In & small instaliation, the embeadded
Automation Server acts as a stand-alone sarver,
mounted with its VO modudes In a smal footprint. In
medum and large Instaiations, functionaity is
dstributed over multiple Automation Servers that
communicate over TCPAP.

Capable of coordinating tratfic from above and
below its location, the Automation Server can
deliver data directly 10 you or 10 other sarvers
throughout the site. The Automation Server can run
muitiple control programs, manage local 110,
alarms, and users, handie scheduling and logging.
and communicate using a varety of protocols.
Because of this, mast parts of the system function
autonomously and continue to run as a whole even
if communication fails or indhvidusl servers or
desdces go offiine.

The Automation Server has numearous ports that
enabie i1 1o communicate with a wide range of
protocols, devices, and sarvers.

The Automation Sarver has the foliowing ports:

e One 10/100 Ethernet port
e Two RS-485 ports

e One bult-in 'O bus port
e Two USB host ports

* One USB device port

Tha USB device port allows you to upgrade
and interact with the Automation Server using
the Dewvice Administrator.

SmartStruoure provides & powerful permission
system that s easy to mange, fiaxble, and adapts
10 al kinds of system sizes. The permission system
provides a security level 1o the highest standards.
Authentication is done against the bult-in user
account management systam or against Windows
Active Directory Domains. The built-in sccount
management system proddes password policies
that meet the t hest requiremeants. When
Windows Active Directory s used, the
administration costs are lower because users do
not have to be managad in multiple drectores.

Through any clent, the user experience is similar
regardiess of which SmartStruoure solution seever
the useris on to. The user can log directly
on to an Automation Server 10 engineer,

Schneider Electiric | Bullding Susiness W S e Oty s
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Flash memory .... . - . 4GB
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Autormetion Sarver . e SN ALITSVR 10001
TB-AS-WA, Termingl Base for Automation Server
{Required for each Automation Sanver) . . - e AV TEASIN 10001
Adad-on options
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6.2.2 Circuit breaker

o B e '

4CB232/10
Miniature circuit breaker, MAX4, 2P, 32 4 C

Product data sheet
Charactershcs

curva, 10000 A, 415V

L 4

Ny
b Main
" L 1ozt branz Clymal
cLmsAL
P
1
Complemanmary
Curs coce C
Mumiter of poss 2
[in| reimdd comend )
Mumiter of modules 2
[un] rmes cperasoral voitegm 4R3Y

Eamacng capacty 10 kA coniorrmng o EK s
[errry— AL

Martwrork frequancy 080 Hz

L *miw2 rolabon soitage 00V

Mmcharica aorebiy 000 cyciem

Elcincal surmbiry 10000 cycies

Conrmdons - lermnas

Scrww lermnal for 1 cablein} 0.5, . 3% mar’ nged
Sormw lermral for | cablein} 0.3, 25 ma' feckie
Scrwe jwrrmenal for | cableia} 0.5, . 2% mar fechie with lerrcle

‘il snppng lengh

13 mm

T gy troua

Emaronment

35Hm

W degres of protechon

120 conforming o IEC B2
140 jmcdular arciossm) conkorming In EC 80529

Arstsand mr mparnter for ops—retion

-S4, TC

P i B sl B e Bl i e g gl B 8 o s B o o

Amisant ar wmpamiere o sdoregs 4.0
Slarcisesy ASITS B0EE
I ropeomnorsar 2 conformmng o IEC S008E-1
Faintrm humssty BReisT
Haght BY men
Vilkh 3 mm
Dzt T8 3 mm.
[Terp—— FIET
Packing Unils
I'achmga | Weagtl IO
I'achmga | Haght 75,000 mm
'achmge © wcts &T.000 mm
P"uchaga | Langth 38,000 mm

Lreen Mosmum prodec

To—

G| | & F




6.2.3 UL-8/A0-4

Product datasheet

Spacelogic Controller I/O module, 8
universal inputs, 4 analog outputs

SR LA X 10001

Main
Do shart naema Ul-EA0
Product certifications CEE-
FOC part 15 class B
CE
ACM
UL
Width 20 remi
Product or component Eype W0 il
et weight 15y
Dpith &4 ifemi
Agnbdent air temperature for 0.50 0
operaticn
IF degree of protection FID
Rame retardance ULSEO-ENE
Hﬂlﬂlt 114 #&if
Agnbdent air temperature for B T
storage
Power consumption in 'W 13 W
Input’Dutpat type uirwatial mpul
Rizdlative hrumid ity 3. 95 R fOf-Oin e g
Mumiier of outpuis 4 iadeny ekl
[Us] raked supply voltagoe MY DO
Prosduct meaimi 00 el il
Product Brand Setvisdan Elclic
Range EnaSrumnse Buil dirg Oipsafathon

o1

vl m s ey b vy vl B b b ol el v ki 1] B e b b e applemkr

yruydadr i rol gy

iy chairewy - THy dirx:



Complementary

Controd l‘lp‘ Wil
Product compatibility Jehrien Conteal
Haikd
Blakza
Contbuns
oo pwll
VHRET
Sl
19 Wiy, 20323 Schnasdes 1
Elecirical conneoticn Plug-ifn Sul-Eec
Bwibching Trequency 25 He
Discrobe inpuf nusmbes a
Mounding support IDHH rad
Pl
Analogue nput type Comfgurabie welags, cuman of phebs O 21 mi
Comfyguraiio webags, curanm of probs 010 W wgul selogs
Comfgurabis welags, cuman of phebs 20 0N comfmctesn o piobes
Comlgurmbhs wolase, cuman of phehs 10 kDN commmciesn o piobes
Comfgurabis welags, cuman! of phebs 2 2 kDN asnfmecinn of probeas
Comlgurabhs welacs, cuman of phebs 1.8 kDt csnfmesinn of probes
Configuabie wwibags, cuman or probes 1 D oofmesion of probes
Comtlforaibbe wolad, curmai of fiobes 10 Dk with Shont
Local ssgnalling LED {gresruriat) Fox higgh signid liresd
LED {priaiied Foe oo Sagiuil bl
Range compatibdity O TE-I0-W1 el baka
Standards UL 284
UL #E
FCC CFRAT gaet 15
Wizl EEE + P
Packing Units
Linik Typsz of Paskago 1 PCE
Humiber of Units in Package 1 i
Package 1 Wiight idbg
Package 1 Height S8 @n
Package 1 width 11.7
&1 em

Package 1 Length

Offer Sustainability

‘Susiainable offer status

Ot Praafsism prosdus

REACH Regulation

ELU RoHE Direcths Cormgdianmt

Mcroury free Yk

RoHS exempion nfonmation

China RoHS Roegulaticn

Ersirconmantal Discloswre

Circulaity Profile

WEEE This finaidl e 2 d on E Wi i bk f A € ard
el @i wp i ndsh b

PYE free R

Halogen conient performance

Hubowyar trisa plastie pants & cabbas prod o=
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6.2.4 DO-FA-12

I/O Modules DO-FA-12 and

DO-FA-12-H

Introduction

The DO-FA-12 and DO-FA-12-H are digitsl output
12 charined VO modules.

The digital cutputs support digitel Form A port
types. The Form A reays are designed for direct
load applicabons.

Function

The modules e part of & modular systern that
delvers power and CoOmMmuUNICALions on & common
bus. Cormecting rodules = & one-step process:
st shde the modules together using the bult-n
conneciorns.

s Dlectric | B L

Each module can be separated from its terminal
base to alow the ste (o be wirsd prior 10 the
nstalistion of the slectronics. The patented locking
mechansm sarves as handes for removing the
module from ils base. Al critical components have
& proflectve cover that pamits cComechon cookng
o ooour.

ML ACHNacer clnc e cor fouking

TeaSwroeks arcd registarss! Sacherrarss e the property of ke Epecive owaen

05 12004 02 --r

oA

Ay 2014
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Dirrensians induding leminal bases . W T1dHxBADmm A EWxdSHx 260

F—q:.h]w —.+ ol i B

mm 1
X

L=

Weight rcluding temmingl Bl ..o e D317 kg (0.70H)
Weight excluding terrminal bess | L0194 kg 0.43 )
B g L T Y TE-I0-W1
CO-Fa- 12, 0 modubs

12 Form A cigital OUIPLIS ..ot s e s e e ST 12X 1 0001
CO-Fi- 124, B0 macule with HOA seitiches

12 Form A diggital outpats: with FHand OfL6no override swibches ... SO 1210001
TH-IC-%1, fsmninal base for O module

[Rescpuinesc For esch VO modhule) .o SHWWTRION 10001
Db -AAIL-CLIP, DM-ral end cip

kg af 25 QB ..o e et e et e e SWDINEND 10001
PRIMTOUT-A4-1, prirtout shests for lamninal labes

A4 sheel sire, 100 shests, 18 Bbels pergheel e SHWTERLEL1 0011
PRIMNTCOUT-LTR-W1, prinfout sheets for bermingl babels

Letier shest sze, 100 sheels, 16 bibeds per shessl e e e SWWTEALELIOM 2
S-CABLE-L, S-cable exterision cord for Sutamation Server A0 bus L shaped connsciors

L 1. S SWSTARLE 10002
S-CABLE-L, S-cable mdension cord for Sutomation Server 70 bus L shapsd conresciors

L= o SMNSCARLE1 D003
Digital outputs

The Form A digital cutputs of the DO-FA-12 and
DO-Fid- 1244 1O rnodiules ane dasing contacts with
o cornmion femninal (G and one nomialy open
termire (MO The terminals ans isobried from sigral
ground.

Elacirie | E: d..l\.l\.\--hl.l._—l-u-:l-'-—:l-\.:r.|'.r|.‘:n|.i'.h'|:p
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Tominolbosa The L0 B i1t ferrminal base provades the W0
dspaw module with powesr and an address,

- i The adtress valus in the 110 bus is increased by
il £ e T e berrrinal o Thea D Faoee saler

miadule and the Auilomstion Server.

M

1 @ 3 & 5 & T B a9 1o

Mgy

DAL

Errrrrrrrrrril

3 14 93 94 AT 18 19 200X = 23 34

DD-FA-L20-H)

lsakation conbact b SyEtem Qraurd .o et e e e 3000 WA

Far protection from exoess curment thal could be
by fided wmiring, See Automation Sereer
Farniy Hardwans Guide.
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6.2.5 POWER SUPPLY PS-24v

Power Supply PS-24V

Introduction

The PS-24V power supply module s designad 10
accommodate the specific power requikements of
the Automation Server and its connected 'O
modues.

Features

The PS-24V is & power supply module that
accommodates 24 VAC ar 24 VDC input power.

Each power supply modue debvers reliable and
consistent output power of 24 VDC to the temminal
basa,

This power supply moduie can supply power for
loads up to 30 W. The consumption of downstream

modulas can vary. A PS-24V can deliver power to
one Automation Server and a number of VO

modues calcuated from the Power Budget tebie. if
more /0O modues are neadad, another power
supply can be addad to the bus. The output power

delvered by the previous power supply on the bus
8 interrupted In the termingl basa of the next power
supply whie aso providng communication and

ground pass-through.

Table: Power Budget

BModile DC input supply power
Automation Server TW
D16 16W
16 18W
RTD-DI-16 168W
DO-FA-12-H) 1EW
DO-FC-B|-H) 22W
AD-8(-H) 48w
AC-V-8(-H) 0.7TW
Le-8/D0-FC-4(-H) 18W
W-8/A0-4 32W
L-BIAD-V-4(-H) 1.0W

The modules are part of & modular systemn that
dalivers powes and communications on a common
bus. Connecting modules [2 a cne-step process:
just slide the modules together using the bult-n
conneciors.

The main AC/DC inpxtt (L/+ and N/-) 2 gahanicaly
solated from the DC output (to the 1O bus). This
removes the risk of damage due to earth cumrents
and pemits the input power 10 be wired without
concarn for polarity matching.

When a power supply module's lcad (total oad of
Automation Sanver, 1O modules, communication
modules) excesds i1s rating, the power supply
module will protect itsedf from being damaged.

Schosider Electiric | Bollding Business  www scdvsatir wsctng com Dulcegs
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Z 3 4 5 & 7 B 9 D i1 12

|EE@EEEE@E@E@|

1 %
PS-24Y L K
im0, e e

el 2432900 = 40w

Arnipient temMperaiee, OEFEHN - e e ee e e er s Oto 50°C (32 to 122 F)
Amipient temperatire, Siofane . ..o ~2000 +70*C-4 o +158 °F)
BB LY e .85 % AH non-condensing
L5 5 =31 =1 o TSN ULS4-5VE
ENclsre. e . . . Eco Friendly ABS/PC
Encioaurs rating.... . e - IF 20
Dirensions ncleding terming Base ... W 1MdHxs4 Dmm BEWx4.5H 2250 )
I R0E ] : B4 {25)

pn.l

Waight Including terminal DESe ... . DEES kg 0UES o)
Waight escchuding terminal basa et en e S O18E kg (041 o)
Emizsion C-Tick: Bx 61000-6-3; FOC Part 15, Subpert B, Clas= B
T . . .. EME1000-8-2
SIBTY o eeecece e e eeemaee e e e sveem e menes ot e seeemeemenes ot s sreemesmenes o s . . UL 896 C-UL US Listed
PS-24Y Power Supply 24 VACADC .. LEOWPS 2401 0001
TB-FS-WA, Terrminal Base for Power Supply

iRequired for each power supphyd ... SHONTEPSW 10001
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Internal Configuration

The PE-24V power supply module does not
cormect 1o the address and communicaiion busses
in the terrinal bass. The ACDC converter
terminats L'+ and M- are solated from the cincuits
on the secondary side of the corverter. Yiou can
wirne thess terminals without concem tor polarnty
malching, but it is good prectice to connact tha

poaitive supply voltage 1o L+ and the negative
aupply voltags to M- i onder to prevent confusion.

Tammirel Cxa
+2d

T -
B

Ps24v

L'+ BT

ay

The ground temminal (GHO) on the PS-24V power
supply = connectad to sgnal ground, which is the
saime as the negative output from the power

supply. The purpoes of this connection & to comply
wilth EMIC directives.,

The sddress velue in the 1O bus = ncreassd by
one for each terminal basa. The 170 bus also
enables AS-485 communication babwesn the O
module and the Automation Seaver.



6.2.6 KNX -2 lighting actuator 24 channel

Froduct data shest MTME43508
Characfenisiics Bindisswitich actuator RREG-FA8xT&xT0 with manua’
mode, bght grey

i o o el

Ceme i T N La
T—hnﬂ:n'—hl_qib-m-ﬂﬂ o chaka el s sl SeecrEREry. Chsrvrel bt ce coeskirg v LE D
A, g LED i ¥ 1.

[ —

“:Iﬂnwirﬂﬁm

mhirki Somrees h.ﬂh’ﬂ

Swrfch sctoatcr huncSom : Orsrabon as brask contacrmahe corbasc! batwrcour o dewrkousd . Dy 1
mhﬂd_‘hﬁrm"ﬂ funsSon Col-sul eirmisg e slarcass i
bghtineg uscien. Soares. Central funcken funcion. Loges Spestalen of paosly oenleol. Shitus heedbach func- k|
It P sty Sl

Fzminal AL X0V, 50 - B0 He 4
Exsarmal wolbage [opSonall: AC 190 - 240 W, 50 80 He, muas. 2 WA

For asch blind oestput-

Neminal currenls 10 A caee = 0B

Miolor o : &5 230 W, e 1000 ¥

For asch asich oufpul:

Nemine curnamls 10 & ooeg = 1, 10 A Greg = 18

Incandasoant larmpe- A0 90V rreee JT000 W
harnp: SO R0 W, s 1700 W

Hakzgen

A 0 Y, r. 1EOD W, orcomymertaiied

AL IS VY e 1000 W patElel-cosnsr e

bt Al T91 W s BOS
Darwicn width: 3 modules = Eppeca 144 mem

b i i ] P i i o e ) o il il § D ! 0 i L o B el e i e e B
'V s o e i o i e | o gy o g o e e e b i v
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6.2.7 KNX power supply 640A data sheet

Spacelogic KNX Power Supply 640 mA
Spacelogic KNX Power Supply 320 mA

Product Information

This document follows on from the installation instruction and provides further product
information. You will find information about e.g. the functions or the different operating
states, etc.

MTN6513-1201 | MTNG6513-1202 | MTNG6513-1203

03/2020
29 ’\ '9
CoN e ~
oy
== ese 0
B
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2 Getting to know SpacelLogic
KNX Power Supply 640 mA

Spacelogic KMX Power Supply 640 mé generates the KRX sysbem vol tage
[BELVL It guarantees the supply of elecirical ensrgy o the KX devices and daia

The= bus line can be connecied

D 1o the KINM power supply &t
- conn=ction B Bus". Due o the
e e integrated clebes, e use ol
- e an exdernal KMNE choke is nal

| H L= MECESSAry.

In addilicn, the KRE power

Sehyrmahiar ' supply has a DC volsge oul-

Bmrraps s | pul & “ONC 30 W (SELV), whidch

= has ra choke. This conneclion
';":-":" o is med, for mxample, o supply

Eﬁ i ¥ a furlber line {=.g. main ne)

El 1 wia a separately installed KX

i chake.

= - Altematively, fie DC voltage
— . ouripul can be used o supply
-_+ -+ ofher unclional devicss,

e B
To mcreams he rated curnent, you can connect a masimum of o Spacel ogic KRE
Power Supply 840 mAin paralle in one bus line. | is nol necessary 1o connect
B0 m bus line= bebyesn the power supplies.

The edeciical load can be divided betwesn the "BUS" and “0C 30 W oulpuls as
requined, bul the device™s nominal cument af 840 mA musl not be exceeded.

If the permissible nominal currend of the device s exceeded, the devics indicabes
owerioad (Overload LED Eghi= up) This is independent of whether the voliages
supply is operaled individually or in parallel with a sscond one, or whether the
A S0 VT autpul is also used.

The culpuls have a camman avericad and shafl-arcuil proteclion and an apen-
cinauil proaf. The bus ine is connected via a KX conneclion Erminal.

Schnoider
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4 Functions at a glance

4.1 Display and operating elements

The power supply has a resel bufion A,
which, when pressed, shorls $he bus lne
fiar a defined time or pesmanenily, thus
ressiting the cormecied bus devices. 1 is
alza possible o ackrowledge a faull mes.
sage via The resef bution. Reset the devics
s P

Wou can read off the operafing stabus of the power supply via a LED display an the
frant of the device.

4.2 Signalling contact

The MY power supply has & paleniialk
frese relay cutpul D s a signalling conlsc
far operaling or diagnostic messages.
This contact is dosed in normal operafion
and ope=n in faulty operalion of the de-
vices (overload, overvoltage, KN vol age
faillure) Function of the signalng contact
= 3

4.3 Operation with emergency power systems

The BME power supply can be wsed in combination with centrally supplied emer-
gency power systems. In ths way, the funclion of the KX sysitem and the oparas
tion of the most mpariant funclions can be quaranesd in emergency oparalion.

Silary and standard specificalions for emergency power and emergancy light-

ing sysiems vary from couniry bo counlry. In any case, check whether the spedlfic
reguirsmenis ane obsened

v



5 Operation

9.1 LED display

You can read operaling siatus aof the powsr supply via a LED display on the front of
the device.

E O Ovenelege  On Oveneciags on b B b e and ai the DC 30 Y cutput
F iy Owarioad O ool of basit dancull of e R i Wi @indd ot B DT 300V saiipii

G ¢ RAUNLED O P ]| i b
O M BN vislags | DG 30 W of isimel eimod
Flacshing. Osaafioad of csvfeol i

H ffy FAuost Flacshing rapilly (appiee. 2.5 Hel Pk with o duralen ol 20 sscofils
Fladdirg slowty {sppase 0 25 Haj: Pl ficst
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6.2.8 MOION SENSOR

Product data sheet

Charactenistics

752IR2RC

Motion Sensor 752 senes - Passive infrared -
Indoor - Two-channel - 15m detection radius -

240 W
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Offer Sustainability

Sustanable offer status

Green Premium product

REACH Regulation 7y
REACH free of SVHC Yes
EU RoHS Directive Cmpianl@
Taxic heavy metal fnae Yes
Mercury free Yes
RoHS exemplion information 7y
China RoHS Regulation 7y
Environmental Disclosure @

WEEE

The product must be disposed on European Union markets follawing specific
wasle sollection and never end up in rubbish bins
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SMOCE SENSOR

Tech Data Sheet metssioa3

Fire Detaction 112014
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Tech Data Sheet poissicaz

Fire Detection 2
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Tech Data Sheet poiss1caz

Fire Detection

Toemparature Sensors
ESMI S52051E, ESMI S2051RE and ESMI S20541HTE

-~

R
»‘.55 |
The ESMI 52051E and ESMI S2051HTE ase flaed

femperature analogue addressable sensors

oW Mass MRMSISs N MIIONOCessor

fechnology for fast response and inear tlemperature

Ther Fnear respon se allows these sensors

10 be used 1 signal lemperatures over the range of
53°C (Class A15) 10 78°C (Class BS).

The ESMI S2051RE uses 1he same thermisior and

MICIOPIOCesSOr technology 10 provide an alarm whin
he rake of rse in temperalore exceeds 10°Ciminute
[typical) o f the temperature exceeds a reshold of

53°C (Response Class ATR)

Address setting
The individual acdress of MRS & 56t wsing the
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Tech Data Sheet 52 Fire Detection 4
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Tech Data Sheet poiesicaz Fire Detection
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Building Management System (BMS) provides greater visibility and control over
energy use. A fully integrated solution can have up to 84% of the energy consuming
appliances in a building directly under its control. The data they produce allows
facility managers to better analyze, understand, reconfigure and optimize their site
energy use and costs, by presenting it in an organized and informative manner.

Also, dealing with the Building Management System (BMS) is very easy and flexible.
It also has many benefits, including extending the life span of the devices, and the
most important benefits are reducing the value of the electricity bill. Before applying
the Building Management System (BMS) to the Korean building, the annual bill for
the building was NIS 225932 and after The application of the Building Management
System (BMS) to the Korean building, the annual bill for the building was 127,000
shekels. That is, the application of the Building Management System (BMS) to the
building saves approximately 99,000 shekels per year. Note that the costs of the
(BMS) process do not exceed 265,000 shekels The amount can be refunded after

2-3 years.

It also has other benefits:

1. This system aims to save wasted electrical energy

2. This system reduces the phenomenon of forgetting to turn on the lights after
working hours and also on official holidays.

3. This system is based on saving public money by saving electrical energy in
buildings

4. The BMS system provides ease and flexibility in controlling the electrical
equipment located in the building



Some tips aimed at educating citizens in general on ways to optimally use electricity. There
are many behaviors that most citizens do that cause an increase in electricity consumption
and an increase in the value of the electricity bill. Citizens must adhere to the following
advice.

10.

11.

12.

13.

Not leaving electronic devices connected to electricity, which causes the consumption
of electrical energy even when the devices are turned off, so all devices, whether
computer or others, must be disconnected from electricity after they are used

Turning off the lights and relying on natural lighting when available.

Relying on the university's energy-saving LED lighting

Turn on the lighting only as needed and turn off all lights when leaving the halls and
rooms or when not needed

Regular maintenance and cleaning of lighting fixtures from dust, which leads to raising
the efficiency of lighting

Not to operate air conditioners (in places where there are air conditioners) and rely on
natural air unless necessary.

Close all doors and windows when the air conditioners are turned on (in places where
there are air conditioners)

Disconnect all electrical appliances when not needed.

Make sure to close the office doors and windows when using the air conditioner,
especially during the summer, and the temperature is preferably at 24 degrees.

Use motion sensors in offices, classrooms, and corridors, if possible.

When you leave the office, all computers, laptops, printers or copiers must be
disconnected, in order to save electricity.

Educating office workers about the importance of rationalizing electricity by placing
banners bearing the most important tips.

Choosing energy-efficient appliances can help save electricity, by reading the Energy
Electricity Card that comes with the device.
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