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I 

 

 اهداء 

 الله إٌّرٙٝ ٚاٌٝ الله اٌّص١شتسُ الله ٔثذأ ٚتسُ الله ٔس١ش ٚاٌٝ 

اٌذّذ لله ِا ٘ة ٔس١ُ اٌثلاد ٚفاح ٔس١ُ اٌشٙذاء ٚاٌذّذ لله تّٙح الاس١شٚاٌُ اٌجش٠خ ٚذؼة 

 اٌلاجٝء ٚجّاي اٌثلاد

 .ثُ اٌصلاج ٚاٌسلاَ ػٍٝ اششف خٍك الله س١ذٔا ِذّذ صٍٝ الله ػ١ٍٗ ٚسٍُ

 اِا تؼذ ..

دعِ اٌّشدة َٛ ُّ  ٔمف ٘ا ٕ٘ا اِاِىُ ٚلفد اٌ

َٓ ػشٕا٘ا فٟ جاِؼح ت١ٌٛرىٕه فٍسط١ٓ ِٛدػ١ٓ صِلاء اٌّمؼذ ..  ِٛدػ١ٓ ِٓ س١ٕ

 ذزوشٔا .تىُ  ِٛدػ١ٓ .اسٚلح جاِؼرٕا اٌرٟ ٌٕا فٟ وً صا٠ٚح روشٜ  اٌذساسٟ

 ُِشدث١ٓ تاٌع١ٛف ِشدث١ٓ ٌلأً٘ اٌىشاَ فؤ٘لا ٚسٙلا تىُ ... غثرُ ٚغاب ٌماءُوُ .

ِّٟ اٌّاذغِ اٌسّاسِ ٘ز  اأُُ٘ذٞ ذخشجٟ اٌثٙ

 إٌٝ صادةِ اٌفخاِح ٚاٌشجٌٛح ٚاٌصلاتح

ثٍٝ صادةِ  ُّ اٌزٞ ػٍّٕٟ ػٍٝ اٌم١ُ اٌفعٍٝ ٚاٌس١ّشجِ اٌذُسٕٝ اٌؼّلاق الأُٚي ٚاٌمذٚج اٌ

 .اٌذةِّ الأُٚي ، اٌٛاسف ظٍٗ، اٌغٕٟ لٍثٗ، اٌساػٟ ٌشفؼرٟ ٚإخٛأٟ دِٚا أُتٟ اٌغاٌٟ

 

 

ذمذ٠ُ ٘زا الٕا٘ذاء وّا ٠ؼجض ِؼجّٟ ٚذىثش ذّرّرٟ ٚذذششجد دشٚفٟ فٟ و١ف١ح 

ٌصادثح اٌّماَ اٌساِٟ اٌرٟ أُٚصأٟ تٙا ستٟ خ١شا ٚسسٌٕٛا الأُوشَ تشِا ...اٌّؼجضج 

الأٌُٚٝ ، ٚاٌثذا٠ح ٚإٌٙا٠ح، ٚوً اٌمص١ذج، اٌرٟ ذذٍّد ٚذذٍّد ٚسٙشخ ِؼٟ ٚسٙشخ 

فىأُٔٙا وأد ذمشأُ دشٚف ورثٟ ِؼٟ فلا ذٕاَ درٝ أُٔاَ ٍِىح اٌٍّىاخ ٚس١ذج الأُسض 

 ... أُِٟ  شأُج الأٌُٚٝ فٟ د١اذٟٚاٌّ

 ٌىّا ٌٚىُ ج١ّؼا أُ٘ذٞ ٘زا اٌرخشج

 



II 

 

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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 الملخص

 

 

 الأدفٛسٞ اٌٛلٛد ِثً ِرؼذدج ِصادس ِٓ اٌطالح ػٍٝ اٌذصٛي ٠رُ. الإٔساْ د١اج فٟ الأساس١ح اٌذاجاخ ِٓ اٌطالح

 ٚأسا١ٌة دٍٛي ٔذٛ اٌؼاٌُ ٠رجٗ د١ث ، اٌرىا١ٌف تؤلً ٚاسرخذاِٙا اٌطالح ذ١ٌٛذ إٌٝ إٌاط ٠سؼٝ. اٌّرجذدج ٚاٌّصادس

 فٟ ٚإداسذٙا اٌطالح دفع إجشاءاخ ذساُ٘ د١ث ، ٚاٌّصأغ إٌّشآخ فٟ خاصح ، إ٘ذاس٘ا ٚػذَ اٌطالح ػٍٝ ٌٍذفاظ

 .اٌؼاٌُ فٟ الالرصاد٠ح اٌر١ّٕح

 إٌّشآخ فٟ اٌطالح اسرٙلان ٌرم١ًٍ ٚاٌفشص اٌذٍٛي لإ٠جاد اٌّسرخذِح اٌطشق إدذٜ ٟ٘ اٌّثأٟ إداسج أٔظّح   

 .ٚاٌّصأغ

 اٌىٛسٞ اٌّثٕٝ فٟ اٌطالح اسرٙلان ٌرم١ًٍ فشص لإ٠جاد( BMS) اٌّثأٟ إداسج أٔظّح اسرخذاَ إٌٝ اٌذساسح ٘زٖ ذٙذف

( HVAC) اسرخذاَ ٌرشش١ذ دذ٠ثح ٚذٛص١اخ أسا١ٌة ذرعّٓ خطػ ٚٚظغ ، اٌخ١ًٍ - فٍسط١ٓ ت١ٌٛرىٕه جاِؼح فٟ

 فٟ اٌىٙشتاء فاذٛسج ل١ّح ٌرم١ًٍ اٌىٛسٞ اٌّثٕٝ ػٍٝ ا١ٌ٢اخ تؼط ٚذطث١ك اٌّثٕٝ فٟ ٚالإظاءج. اٌؼاد٠ح ٚالأدّاي

 اٌس٠ٕٛح اٌفاذٛسج وأد ، اٌىٛسٞ اٌّثٕٝ ػٍٝ( BMS) اٌّثأٟ إداسج ٔظاَ ذطث١ك لثً ، اٌّثاي سث١ً ػٍٝ ، اٌّثٕٝ

 اٌس٠ٕٛح اٌفاذٛسج وأد ، اٌىٛسٞ اٌّثٕٝ ػٍٝ( BMS) اٌّثأٟ إداسج ٔظاَ ذطث١ك ٚتؼذ ، ش١ىً 229522 ٌٍّثٕٝ

 أْ ػٍّا. س٠ٕٛاً ش١ىً أٌف 55 دٛاٌٟ اٌّثٕٝ ٠ٛفش( BMS) اٌّثأٟ إداسج ٔظاَ ذطث١ك أْ أٞ. ش١ىً 020111 ٌٍّثٕٝ

 دساسح أجش٠د رٌه تؼذ. سٕٛاخ 2-2 تؼذ اٌّثٍغ اسرشداد ٠ّٚىٓ ش١ىً 209111 ذرجاٚص لا( BMS) ػ١ٍّح ذىا١ٌف

 ِٓ ػاِا 21 خلاي ش١ىً أٌف 011 ٚ ١ٍِْٛ ذجاٚصخ أستادا دمك أٔٗ ٚٚجذخ ، ػاِا ػشش٠ٓ ِذٜ ػٍٝ ٌٍّششٚع

 .اٌٛلد ٠ٚٛفش اٌثششٞ ٚاٌجٙذ اٌّاي ٠ٛفش اٌّثأٟ إداسج أٔظّح ذطث١ك أْ ػٍّا. اٌّششٚع ذٕف١ز

 

 

 

  



IV 

 

Contacts 

Contacts ........................................................................................................................................................ IV 

List Of Picture ........................................................................................................................................... VII 

List Of Table ............................................................................................................................................. VIII 

Chapter One: Introduction. ......................................................................................................................... 1 

1.1     Introduction ...................................................................................................................................... 2 

1.2    Background and Statement of The Problem (Motivation) ................................................................ 3 

1.3    Objectives .......................................................................................................................................... 4 

1.4    Importance (Energy Management) ................................................................................................... 5 

1.5    Methodology ..................................................................................................................................... 5 

1.6    Action Plan ......................................................................................................................................... 6 

1.7    Time Schedule ................................................................................................................................... 7 

Chapter Two: Building Management System (BMS): .............................................................................. 8 

2.2    Direct Benefits of BMS Application: ................................................................................................ 10 

2.3   What Activities Can We Monitor and Control Through the BMS? ................................................... 11 

2.4    Methods .......................................................................................................................................... 11 

2.4.1    Time Control Methods (For Heating) ....................................................................................... 11 

2.4.2    Lighting Control Systems: ......................................................................................................... 12 

2.4.3    Temperature Control Methods: ............................................................................................... 12 

2.4.4    Building Management Systems: ............................................................................................... 13 

2.5    Comparison of Companies Working on BMS................................................................................... 13 

2.5.1    Schneider Company ................................................................................................................. 13 

2.5.2 Schneider Disadvantages ........................................................................................................ 14 

2.5.3 Schneider's Applications ............................................................................................................. 14 

2.5.4 Abb Company ............................................................................................................................. 14 

2.5.5 Abb Applications ......................................................................................................................... 15 

Chapter Three: Rationalizing The Consumption Of Electricity. ............................................................17 

3.1    The Causes of The Critical Electrical Situation in Palestine ............................................................. 18 

3.1.1 The Israeli Occupation's Control of Electric Power in Palestine ................................................. 18 

3.1.2   Waste and Irresponsibility ........................................................................................................ 18 

3.2 Reasons for Wasting Electrical Energy in Buildings ............................................................................ 19 

3.2.1 Old And Ineffective Equipment. .................................................................................................. 19 

3.2.2 Air Conditioning Accidents .......................................................................................................... 19 

3.2.3 Ineffective Lighting Practices. ..................................................................................................... 19 



V 

 

3.2.4 Running Electronics in An Empty Office. ..................................................................................... 20 

3.2.5 The Role of Architectural Design in Rationalizing Energy Consumption in Buildings ................. 20 

3.3 Rationalizing the Consumption of Electricity in Lighting, Heating and Cooling Devices .................... 20 

3.3.1 Take Advantage of Natural Sunlight ........................................................................................... 20 

3.3.2 Use Energy-Saving Lamps ........................................................................................................... 21 

3.3.3 Using Sensors to Turn Lights on and Off ..................................................................................... 21 

3.3.4 Turn Off the Lights After Working Hours .................................................................................... 21 

3.3.5 Rationalizing Electricity Consumption In Heating And Cooling Devices ..................................... 22 

Chapter Four: Information About the Korean Building at Palestine Polytechnic University .............23 

4.1    Components of The Korean Building ............................................................................................... 25 

4.2    Electrical Loads in The Korean Building ........................................................................................... 26 

Electrical Loads for The Ground Floor ................................................................................................. 26 

Electrical Loads for The First Floor ....................................................................................................... 28 

Electrical Loads for The Second Floor .................................................................................................. 30 

Electrical Loads for The Third Floor ..................................................................................................... 32 

Chapter FIVE: Accounts and Bills of Quantities .....................................................................................34 

5.1 : Annual electricity consumption in the building ............................................................................... 35 

5.2 : CASE STUDY ...................................................................................................................................... 40 

5.2.1 : Case study ONE : ....................................................................................................................... 40 

5.2.2 : Case study TWO : ...................................................................................................................... 41 

5.2.3 :Case study THREE  : .................................................................................................................... 41 

5.2.4 :                             ................................................................................................. 41 

5.3 : Quantities and cost .......................................................................................................................... 43 

5.4 : Study the project's recovery over twenty years .............................................................................. 48 

Chapter SIX : APPENDIX .........................................................................................................................51 

6.1 : BMS System Diagrams ...................................................................................................................... 52 

6.2 : DATA SHET........................................................................................................................................ 53 

6.2.1Automation server ....................................................................................................................... 53 

6.2.2 Circuit breaker ............................................................................................................................ 55 

6.2.3 UL-8/AO-4 ................................................................................................................................... 56 

6.2.4 DO-FA-12..................................................................................................................................... 58 

6.2.5 POWER SUPPLY PS-24v ............................................................................................................... 61 

6.2.6 KNX -2 lighting actuator 24 channel ........................................................................................... 64 

6.2.7 KNX power supply 640A data sheet ............................................................................................ 65 



VI 

 

6.2.8 MOION SENSOR .......................................................................................................................... 69 

SMOCE  SENSOR .................................................................................................................................. 70 

Conclusion .....................................................................................................................................................75 

References .....................................................................................................................................................75 

 

 

  



VII 

 

 

List Of Picture 

 

Figure (1. 1) : Korean Building at Palestine Polytechnic University.............................................................. 2 

Figure (1. 2) : Action Plan .............................................................................................................................. 6 

 

Figure (2 .1) : Building Management System (BMS) .................................................................................... 9 

 

 

Figure (4 .1) : The Korean Building at Palestine Polytechnic University .................................................... 24 

Figure (4. 2) :Components of The Korean Building ..................................................................................... 25 

Figure (4. 3) : Ground Floor ......................................................................................................................... 27 

Figure (4. 4) : First Floor .............................................................................................................................. 29 

Figure (4. 5) : Second Floor ......................................................................................................................... 31 

Figure (4. 6) : Third Floor ............................................................................................................................ 33 

 

  

file:///C:/Users/actc/Downloads/مقدمة-مشروع-التخرج-النهائية.docx%23_Toc91409309
file:///C:/Users/actc/Downloads/مقدمة-مشروع-التخرج-النهائية.docx%23_Toc91367776
file:///C:/Users/actc/Downloads/مقدمة-مشروع-التخرج-النهائية.docx%23_Toc91370919
file:///C:/Users/actc/Downloads/مقدمة-مشروع-التخرج-النهائية.docx%23_Toc91370920
file:///C:/Users/actc/Downloads/مقدمة-مشروع-التخرج-النهائية.docx%23_Toc91370921
file:///C:/Users/actc/Downloads/مقدمة-مشروع-التخرج-النهائية.docx%23_Toc91370922
file:///C:/Users/actc/Downloads/مقدمة-مشروع-التخرج-النهائية.docx%23_Toc91370923
file:///C:/Users/actc/Downloads/مقدمة-مشروع-التخرج-النهائية.docx%23_Toc91370924


VIII 

 

 

List Of Table 

 

Table (1. 1): This table illustrate the tasks that we did and how long it takes weekly for each task: ............. 7 

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

prepared and discussed. .................................................................................................................................. 7 

 

Table (2. 1) : Comparison of Companies Working on BMS [13][14] .......................................................... 16 

 

Table (4.  0 ) : Load of Ground Floor ............................................................................................................. 26 

Table (4.2) : Highest Load / Wat .................................................................................................................. 27 

Table (4.  2 ) : Load of First Floor .................................................................................................................. 28 

Table (4.4) : Highest load / WAT ................................................................................................................. 29 

Table (4.9) : Load of Second Floor .............................................................................................................. 30 

Table (4.6) : Highest load / WAT ................................................................................................................. 31 

Table (4.0) : Load of Third Floor ................................................................................................................. 32 

Table (4.8) : Highest load / WAT ................................................................................................................. 33 

 

 



1 

 

 

1 
 

 

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. 
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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] 

 

Figure (1. 1) : Korean Building at Palestine Polytechnic University 
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1.2    Background and Statement of The Problem (Motivation)  

 

 Problem definition 

1. Height energy consumption of light 

2. Height energy consumption of HVAC 

3. Height energy consumption of power 

4. Lots of maintenance work and many breakdowns in the building 

5. Difficulty in controlling the building and difficulty in measuring and monitoring 

the performance of the building 

6. Lack of interaction with other building systems 

 

 Project motivation 

1. 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) 

2.  Reducing the workforce and thus reducing the salaries paid 

3.  Monitor and control all loads 

4. Reduce maintenance 

5. Consumer convenience in easy control 

6. Save a lot of time 

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

full      of modern and expensive devices 
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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. 

2. 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). 
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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. 
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Description of the workplace (the Korean 

building at ppu)

Study the nature of the loads inside 

the building.

Calculating the baseline for 

electricity consumption.

Improving the efficiency of electrical energy 

use.

Encouraging the use of 

renewable energy.

Monitoring the results.

start

Determining the areas in which 

electricity consumption can be 

rationalized.

Electricity demand 

management.

Increasing awareness in managing 

electrical energy consumption.

      If the results

     are greater than 

     the monthly 

     draw

End

yas NO

Figure (1. 2) : Action Plan 

1.6    Action Plan 
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task 

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. 

 

 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Finding Project Idea                

Proposal                

Collecting data                

Documentation                 

Preparing for presentation                 

Print documentation                 

 

  

week 
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2 
 

 

Chapter Two: Building Management System (BMS): 

 

 

  

2.1 What is a Building Management System? 

2.2 Direct benefits of BMS application: 

2.3 What activities can we monitor and control through the  BMS? 

2.4 Methods of control 

2.5 Comparison of companies working on BMS  
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: Building Management System (BMS) 

 

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

 

Building Management System (BMS) 
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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] 
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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 

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

requires light  

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

prerequisite schedule for light use  

3. 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  

4. 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. 

2.4.3    Temperature Control Methods:  

1. Frost protection generally involves running heating system pumps and boilers 

when external temperature reaches a set level (0 C
o
) or less in order to protect 

against freezing [7] 

2. 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] 

3. 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] 

4. 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] 

5. 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 AI-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 

3.  power control 

4. pump control [10] 

 

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 (IOB) 

3. Decentralized IT architecture that ensures both interoperability and security 

4. SCADA Global Server OPC, BACnet, Obit [11] 

 

  



15 

 

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] 

  

 

  

Num

ber 

control Schneider company ABB company 

1 lighting control Easily control the lighting 

Realizing comfort, performance 

and flexibility in using the 

interior space, helping to reduce 

operating costs 

Lighting control is not 

very flexible or easy, but 

it works to save costs 

2 power There are easy-to-use online 

energy management 

applications Track and 

understand energy usage and 

report performance over time 

Contains online energy 

management software and 

applications 

It has good efficiency, but 

it does not fit some things 

with the Korean building 

3 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 

ABB's solution for 

HVAC ensures the 

optimal indoor air 

environment for 

occupants. 

4 Efficiency Efficiency is high Low efficiency compared 

to other companies 
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Chapter Three: Rationalizing The Consumption Of Electricity.  

 

 

 

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.  
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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. 

 •Lasts 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 

4.2.2  Electrical loads for the First floor 

4.2.3 Electrical loads for the Second floor  

4.2.4 Electrical loads for the Third floor 
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The Korean Building at Palestine Polytechnic University 

  

Figure (4 .1) : The Korean Building at Palestine Polytechnic University 
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Figure (4. 2) :Components of The Korean Building 

4.1    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. 
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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.  1 ) : Load of Ground Floor 

  GROUND FLOOR   

        

ROOM  POWER/W LIGHTING /W AC/W 

R1 1000 336 2570 

R2 1000 224 1600 

R3 1000 112 1600 

R4 2250 336 2020 

R5 250 108 0 

R6 250 108 0 

R7 250 36 0 

R8 500 144 0 

R9 250 36 0 

R10 500 216 0 

R11 500 36 0 

R12 250 144 0 

R13 750 112 1000 

R14 750 112 1000 

R15 750 112 1000 

R16 750 224 1600 

R17 750 336 1600 

R18 750 224 1280 

R19 2500 343 2570 

R20 3250 352 1280 

R21 750 224 1280 

R22 1000 168 0 

R23 750 224 1000 

Corridor 1000 2370 0 

        

TOTAL 21750 6637 21400 
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ROOM  
R1 

R2 

R3 

R4 

R5 
R6 
R7 

R8 

R9 

R10 

R11 

R12 

R13 

R14 

R15 
R16 R17 

R18 

R19 

R20 

R21 

R22 

R23 
corridor 

GROUND FLOOR 

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 R 1 + R19 
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Electrical Loads for The First Floor  

 

Table (4.  3 ) : Load of First Floor 

  
FIRST FLOOR 

  

ROOM  POWER/W LIGHTING /W AC/W 

R1 500 336 2570 

R2 9000 240 2850 

R3 1500 72 2020 

R4 1000 144 0 

R5 500 144 0 

R6 0 36 0 

R7 1000 216 0 

R8 1350 504 3657 

R9 3000 1183 8110 

R10 1500 1414 0 

R11 1750 336 2020 

R12 1750 336 2050 

R13 750 226 0 

        

TOTAL 
23600 

5187 
28787 
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ROOM  
R1 

R2 

R3 

R4 R5 R6 
R7 

R8 

R9 

R10 

R11 

R12 

R13 

FIRST  FLOOR 

Figure (4. 4) : First Floor 

 

 

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 R 2 

LIGHTING R 10 

AC R 8 
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Electrical Loads for The Second Floor  

 

Table (4.5) : Load of Second Floor 

   SECOND FLOOR   

        

ROOM  POWER/W LIGHTING /W AC/W 

R1 1500 254 1000 

R2 750 112 1000 

R3 750 122 1000 

R4 500 112 1000 

R5 500 224 1280 

R6 1500 168 1280 

R7 1500 336 2020 

R8 750 112 800 

R9 750 122 800 

R10 750 112 800 

R11 250 48 800 

R12 750 48 1000 

R13 1750 96 1280 

R14 3250 240 4050 

R15 3625 192 4050 

R16 500 252 0 

R17 500 180 0 

R18 1000 108 0 

R19 500 24 0 

R20 6750 192 4050 

R21 1250 24 1000 

R22 500 24 800 

R23 0 24 0 

R24 1250 72 1280 

R25 1000 24 800 

R26 1500 24 800 

corridor 0 336 0 

        

TOTAL 33625 3582 30890 
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ROOM  R1 
R2 

R3 
R4 

R5 

R6 

R7 

R8 

R9 

R10 

R11 

R12 

R13 

R14 

R15 

R16 
R17 

R18 

R19 

R20 

R21 

R22 
R23 

R24 

R25 
R26 

corridor 

 SECOND FLOOR 

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 

 

Table (4.7) : Load of Third Floor 

               THIRD FLOOR   

ROOM  POWER/W LIGHTING /W AC/W 

R1 
1000 24 800 

R2 
1000 24 800 

R3 
1000 24 800 

R4 
1000 120 0 

R5 
750 24 1000 

R6 
1000 96 1000 

R7 
8000 216 4050 

R8 
500 144 0 

R9 
500 174 0 

R10 
1250 840 0 

R11 
2500 252 0 

R12 
1750 48 1280 

R13 
2750 72 1000 

R14 
1000 72 1280 

R15 
500 112 1280 

R16 
3500 144 1280 

R17 
1500 1324 0 

  
      

TOTAL 
29500 3710 14570 
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ROOM  
R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 R9 R10 

R11 

R12 

R13 

R14 

R15 

R16 

R17 

THIRD FLOOR 

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 R 7 

LIGHTING R 17 

AC R 7 
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Chapter FIVE: Accounts and Bills of Quantities  

 

 

 

5.1 Annual electricity consumption in the building 

5.2 CASE STUDY  
5.2.1 Case study ONE 

5.2.2 Case study TWO  

5.2.3 Case study THREE 

5.2.4                             

5.3 Quantities and cost  

5.4 Study the project's recovery over twenty years 
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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  

GROUND FLOOR Approximate load/W working hours…h/d 

power 21750 8 

AC 21400 8 

Lighting 6637 8 
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Table (5.  2 ) Approximate load OF FIRST FLOOR 

FIRST FLOOR Approximate load/W working hours…h/d 

power 23600 8 

AC 28787 8 

Lighting 5187 8 
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Table (5.  3 ) Approximate load OF SECOND FLOOR 

SECOND FLOOR Approximate load/W working hours…h/d 

power 33625 8 

AC 30890 8 

Lighting 3582 8 
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Table (5.  4 ) Approximate load OF THIRD FLOOR 

THIRD FLOOR Approximate load/W working hours…h/d 

power 29500 8 

AC 14570 8 

Lighting 3710 8 
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                                                              (            )

                             

 

                            (           )                   

                          

 

           (               ) 

 

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

days per month . 

               

                                   

                                     

           (        ) 

         
 

 
           

 

 
                                     

              (    )  

              (               )                 (    ) 

                                                   

The price of a kilowatt-hour in Palestine according to standard = .71 اغٛسج   

Energy charge = .71اغٛسج 

     ش١ىً                                                              
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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)×100% ≈  63% 
Monday 2 hours=(2/ 8)×100% ≈  25% 
Tuesday 4 hours=(4/ 8)×100% ≈  50% 
Wednesday 1 hours=(1/ 8)×100% ≈  13% 
Thursday 4 hours=(4/ 8)×100% ≈  50% 
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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)×100% ≈  63% 

Monday 5 hours =(5/ 8)×100% ≈  63% 

Tuesday 5 hours =(5/ 8)×100% ≈  63% 

Wednesday 5 hours =(5/ 8)×100% ≈  63% 

Thursday 5 hours =(5/ 8)×100% ≈  63% 

 

              
                   

 
     

 

5.2.3 :Case study THREE  : 

 

Arcade : 

                  

                          
           

 
     

                               

 

5.2.4 :                             

 

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

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

               

                                   

                                    

                   

         
 

 
           

 

 
                                     

              (    )  

 

              (               )                 (    ) 

                                                   

 

     ش١ىً                                                               

 

                                                                       

     ش١ىً                                
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5.3 : Quantities and cost 

 

Table (5.  5 ) QUANTITIES AND COST Ground floor 

# The name Quantity price total price 

-1 Motion sensor 26 90$ 90×26=2340$ 

-2 Bush button 2 20$ 20×2=40$ 

-3 light fixture 26 100$ 100×26=2600$ 

-4 Power socket 15 30$ 30×15=450$ 

-5 Smoke sensor 18 100$ 100×18=1800$ 

-6 Alarm buzzer with 

alarm button 

1 24$ 24×1=24$ 

-7 Phone socket 1 20$ 20×1=20$ 

-8 CB 10A 11 20$ 20×11=220$ 

-9 CB 16A 33 30$ 30×33=990$ 

-10 Knx power supply 

640A 

1 260$ 260×1=260$ 

-11 3×32A MCB 2 30$ 30×2=60$ 

-12 1×10 MCB 1 20$ 20×1=20$ 

-13 Fuse 6A 1 12$ 12×1=12$ 

-14 Line coupler 1 300$ 300×1=300$ 

-15 4×40A RCCB 1 35$ 35×1=35$ 

-16 Knx -lighting  

actuator 24 channel 

1 315$ 315×1=315$ 

-17 Wires 375m 3.5$/m 375*3.5=1313$ 

-18 Labor wages   7350$ 

 Total   18149$=61525₪ 
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Table (5.  6 ) QUANTITIES AND COST FIRST floor 

# The name Quantity price total price 

-1 Motion sensor 14 90$ 90×14=104$ 

-2 Bush button 2 20$ 20×2=40$ 

-3 light fixture 14 100$ 100×14=1400$ 

-4 Power socket 15 30$ 30×15=450$ 

-5 Smoke sensor 26 100$ 100×26=2600$ 

-6 Alarm buzzer 

with alarm 

button 

1 24$ 24×1=24$ 

-7 Phone socket 1 20$ 20×1=20$ 

-8 CB 10A 8 20$ 20×8=160$ 

-9 CB 16A 15 30$ 30×15=450$ 

-10 Knx power 

supply 640A 

1 260$ 260×1=260$ 

-11 3×32A MCB 2 30$ 30×2=60$ 

-12 1×10 MCB 1 20$ 20×1=20$ 

-13 Fuse 6A 1 12$ 12×1=12$ 

-14 Line coupler 1 300$ 300×1=300$ 

-15 Knx - lighting 

actuator 16 

channel 

1 300$ 300×1=300$ 

-16 4×40A RCCB 1 35$ 35×1=35$ 

-17 Wires 360m 3.5$/m 360*3.5=1260$ 

-18 Labor wages   7350$ 

 Total    14845$=50324₪ 
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Table (5.  7 ) QUANTITIES AND COST SECOND floor 

 

# The name Quantity price total price 

-1 Motion sensor  30 90$ 90×30=120$ 

-2 Bush button  2 20$ 20×2=40$ 

-3 light fixture 30 100$ 100×30=3000$ 

-4 Power socket 24 30$ 30×24=720$ 

-5 Smoke sensor  30 100$ 100×30=3000$ 

-6 Alarm buzzer 

with alarm button 

1 24$ 24×1=24$ 

-7 Phone socket 1 20$ 20×1=20$ 

-8 CB 10A 13 20$ 20×13=260$ 

-9 CB 16A 24 30$ 30×24=720$ 

-10 Knx power 

supply 640A 

1 260$ 260×1=260$ 

-11 3×32A MCB 2 30$ 30×2=60$ 

-12 1×10 MCB 1 20$ 20×1=20$ 

-13 Fuse 6A 1 12$ 12×1=12$ 

-14 Line coupler  1 300$ 300×1=300$ 

-15 Knx -2 lighting 

actuator 8 

channal  

1 300$ 300×1=300$ 

-16 4×40A RCCB 1 35$ 35×1=35$ 

-17 Knx -

1shutter&lighting  

actuator 24 

channal 

1 315$ 315×1=315$ 

-18 Wires 490m 3.5$/m 490*3.5=1715$ 

-19 Labor wages   7350$ 

 Total 

 

  18271$=61938₪ 
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Table (5.  8 ) QUANTITIES AND COST THIRD floor 

# The name Quantity price total price 

-1 Motion sensor  17 90$ 17*90=1530$ 

-2 Bush button  2 20$ 2*20=40$ 

-3 light fixture 17 100$ 17*100=1700$ 

-4 Power socket 7 30$ 7*30=210$ 

-5 Smoke sensor  14 100$ 14*100=1400$ 

-6 Alarm buzzer 

with alarm 

button 

1 24$ 24*1=24$ 

-7 Phone socket 1 20$ 20*1=20$ 

-8 CB 10A 8 20$ 160$ 20*8= 

-9 CB 16A 7 30$ 30*7=210$ 

-10 Knx power 

supply 640A 

1 260$ 260*1=260$ 

-11 3×32A MCB 2 30$ 2*30=60$ 

-12 1×10 MCB 1 20$ 20*1=20$ 

-13 Fuse 6A 1 12$ 12*1=12$ 

-14 Line coupler  1 300$ 300*1=300$ 

-15 Knx -2 

lighting 

actuator 16 

channels  

1 300$ 300*1=300$ 

-16 4×40A RCCB 1 35$ 35*1=35$ 

-17 Wires 285m 3.5$/m 285*3.5=998$ 

-18 Labor wages   7350$ 

 Total    14629$=49592₪ 
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Table (5.  9 ) QUANTITIES AND COST TO MDB(main distribution bored ) 

# The name Quantity price total price 

-1 Automation 

Server 

1 2700$ 2700*1=2700$ 

-2 DL-16 5 1300$ 1300*5=6500$ 

-3 PS-24V 1 900$ 900*1=900$ 

 DO-FA-12 2 650$ 650*2=1300$ 

 UL-8/AO-4 2 400$ 400*2=800$ 

 Total    12200$=41358₪ 

 

 

                                                                                   

                             

                                     ₪ 
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5.4 : Study the project's recovery over twenty years   

 

 

Table (5.  10 ) CASHEF LOW 

accumulate net cash 
flow 

Income Outcome year 

-265000 -265000 0 -265000 0 
-171154.46 93845.54 98845.54 -5000 1 

-77308.92 93845.54 98845.54 -5000 2 
16536.6 93845.54 98845.54 -5000 3 

110382.14 93845.54 98845.54 -5000 4 
204227.68 93845.54 98845.54 -5000 5 
298073.22 93845.54 98845.54 -5000 6 
391918.76 93845.54 98845.54 -5000 7 

485764.3 93845.54 98845.54 -5000 8 
579609.84 93845.54 98845.54 -5000 9 
673455.38 93845.54 98845.54 -5000 10 
767300.92 93845.54 98845.54 -5000 11 
861146.46 93845.54 98845.54 -5000 12 

954992 93845.54 98845.54 -5000 13 
1048837.54 93845.54 98845.54 -5000 14 
1142683.08 93845.54 98845.54 -5000 15 
1236528.62 93845.54 98845.54 -5000 16 
1330374.16 93845.54 98845.54 -5000 17 

1424219.7 93845.54 98845.54 -5000 18 
1518065.24 93845.54 98845.54 -5000 19 
1611910.78 93845.54 98845.54 -5000 20 
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Chapter SIX : APPENDIX  

 

 

 

6.1 BMS System Diagrams  

6.2 DATA SHET 
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6.1 : BMS System Diagrams   
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6.2 : DATA SHET  

6.2.1Automation server 
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6.2.2 Circuit breaker 

 

 

 

 

 

 

 

 



56 

 

 

 

 

6.2.3 UL-8/AO-4 
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6.2.4 DO-FA-12 
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6.2.5 POWER SUPPLY PS-24v 
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6.2.6 KNX -2 lighting actuator 24 channel  
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6.2.7 KNX power supply 640A data sheet  
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6.2.8 MOION SENSOR 
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SMOCE  SENSOR 
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Conclusion 

 

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 
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RECOMMENDATIONS: 

 

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. 

 

1. 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 

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

 

3. Relying on the university's energy-saving LED lighting 

 

4. Turn on the lighting only as needed and turn off all lights when leaving the halls and 

rooms or when not needed 

 

5. Regular maintenance and cleaning of lighting fixtures from dust, which leads to raising 

the efficiency of lighting 

 

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

natural air unless necessary. 

 

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

there are air conditioners) 

 

8. Disconnect all electrical appliances when not needed. 

 

9. 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. 

 

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

 

11. When you leave the office, all computers, laptops, printers or copiers must be 

disconnected, in order to save electricity. 

 

12. Educating office workers about the importance of rationalizing electricity by placing 

banners bearing the most important tips. 

 

13. Choosing energy-efficient appliances can help save electricity, by reading the Energy 

Electricity Card that comes with the device. 
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 الشكر والتقدير 

 و اخٔيراً وليسَ آخراً ، بالعلم نرقى و بالعلم نحيى و بالعلم تزدهر المُٔم

 هنا تجمعنا مشاعر الفرح و الحزن في الوقت ذاته

 الفرح على رؤية نتيجة التعب و الجهد و السهر ،

 نتيجة سنوات  قضيناها رفقة زملائنا و ومعلمينا ،

فراق عائلتنا الثانية ، عائلة بوليتكنك فلسطين التي احتضنتنا طوال هذه السنين والحزن على 

 ةفاصٔبح لنا عند كل زاويةٍ منها ذكرى و حكاي

 

إلى مَن كانوا لنا عوناً و مرشداً ، وبوصلتنا التي اهتدينا بها في مسيرتنا الجامعية ، الى من 

من اثٔبتوا أنَّ المعلمَّ كادَ أَن يكون رسول ، وقفوا معنا في كل الظروف حلوها و مرّها ، الى 

 . معلمينا و معلماتنا الكرام

 

إلى أصحاب الفضل الؤل ، والحب الٔول ، إلى نور عيوننا و ضياءِ حياتنا ، إلى سندنا و 

 عوننا ، إلى أعمدة بيوتنا و أساسها و قدوتنا في هذه الحياة

وا حياتنا بكل معاني الحبِّ و الخٕلاص ، أهلنا ، آباءنا و إلى من سهروا على راحتنا و غمر

 امٔهاتنا الكرام، تعجز الكلمات عن وصف مدى حبنا و امتناننا لكم ،

 . لكم منا جزيل الشكر و التقدير

 

 وفي الختام نشكركم كلٌ باسمه ولقبه لتلبية دعوتنا لكم لحضور هذه المناقشة

 رتنا التعليميةوحضوركم هو تشريفٌ لنا ودعم لمسي

 سنكون يوما ما نريد 

 ل الرحلة ابتدئت ول الدرب انتهى

 والسلام عليكم
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