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Abstract  
 

Electrical designs that include both the distribution of lighting in addition to the electrical power 

and low voltage that may involve each of the houses, hotels, and other facilities are among the 

most important things that must be taken into consideration from the beginning of the 

implementation of the project, and that neglecting may lead to problems that may cause material 

or human losses, so to design an electrical, lighting and light current works based on the approved 

codes and specifications. 

This project aims to design electrical plans such as lighting, electrical power, and low voltage, for 

a proposed hotel to be implemented in Bethlehem city, based on the code and in professional ways, 

because good designs provide comfort and safety for users, and this will be done using  

Dialux evo, Microsoft excel  and AutoCAD. 

The total power of the hotel is 1386 kVA. A transformer with a value of 1500kVA is selected 

The use of the Deluxe Evo program due to its efficiency in lighting designs and due to the limited 

labor market due to the presence of specialists in it 
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تعتبر التصميمات الكهربائية التي تشمل كلاً من توزيع الإضاءة بالإضافة إلى الطاقة الكهربائية والجهد المنخفض   ملخص :

التي قد تشمل كل من المنازل والفنادق والمنشآت الأخرى من بين أهم الأشياء التي يجب مراعاتها منذ بداية تنفيذ المشروع ، 

سبب في خسائر مادية أو بشرية ، وذلك لتصميم أعمال الكهرباء والإنارة والتيار الخفيف  وهذا الإهمال قد يؤدي إلى مشاكل قد تت

 بناءً على الكود والمواصفات المعتمدة. 

يهدف هذا المشروع إلى تصميم مخططات كهربائية كالإضاءة والطاقة الكهربائية والجهد المنخفض ، لفندق مقترح يتم تنفيذه  

ى الكود وبطرق احترافية ، لأن التصميمات الجيدة توفر الراحة والأمان للمستخدمين ، وهذا سيتم  في مدينة بيت لحم ، بناءً عل

 باستخدام

 كيلو فولت أمبير  1500كيلو فولت أمبير. تم اختيار محول بقيمة  1386الطاقة الإجمالية للفندق 

 يته في تصميمات الإضاءة وبسبب سوق العمل المحدود لوجود متخصصين فيهلفعال Deluxe Evoاستخدام برنامج 

• AutoCAD. 

• Microsoft excel  

• Dialux evo  
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Abbreviations  

Circuit Breakers CB 

Un-interrupted Power Supply UPS 

Ring main unit RMU 

Kilo watt KW 

Phase A Ph A 

Phase B Ph B 

Phase C Ph C 

load current Il 

Length L 

Width W 

Hight H 

Meter square m2 

Volte Ambeer VA 

National electrical code NEC 

Television TV 

Registered Jack Rj11 port 

Automatic transfer switch ATC 

 

 

 

 

 

 

 

 

 



8 
 

List of Figures 

Figure Text  Page 

Figure (1.1) Timeline 14 

Figure (2.1)  Speed of elevator with power 18 

Figure (2.3) The area of the air outlet curve 24 

Figure (2.4) The dimenstions of transformer room 25 

Figure (2.5) important loads.  26 

Figure (3.1) Lighting design for waiting area in Dialux 

Evo program 

 

40 

Figure (3.2) Lighting design for bedroom in Dialux Evo 

program. 

41 

Figure (3.3) Lighting design fence and the garden in 

Dialux Evo program 

 

42 

Figure (4.1) Type of sockets 44 

Figure (4.2) Single sockets 45 

Figure (4.3) UPS sockets 45 

Figure (4.4) Waterproof sockets 46 

Figure (4.5) Floor box 46 

Figure (4.5) Block diagram 48 

Figure (5.1) miniature circuit breaker 51 

Figure (5.2) circuit breaker current rating 53 

Figure (5.3) molded case circuit breaker 53 

Figure (5.4) air circuit breaker 54 

Figure (5.5) Residual current devices 55 

Figure (5.6) cable components 57 

Figure (5.7) Raceway 58 

Figure (5.8) Bus Ducts 61 

Figure (5.9) type of Bus Ducts[ 62 

Figure (5.10) Main Distribution Board 68 



9 
 

Figure (5.11) Sub distribution bord 69 

Figure (5.12) Distribution bord 70 

Figure (6.1) Manual Operating Units 73 

Figure (6.2) Visual alarm device 75 

Figure (6.3) The area covered by the smoke detector 76 

Figure (6.4) The area covered by the heat detector 76 

Figure (6.5) Fire Alarm Control Panel 77 

Figure (7.1) sound system 

 

81 

Figure (8.1) copper rod earthing system 84 

Figure (8.2) Main earthing terminal 85 

Figure (8.3) earthing electrodes 86 

Figure (8.4) earthing of AC 87 

Figure (8.5) Pulsar design 89 

Figure (8.6) lightning rod[ 89 

Figure (8.7) lightning for hotel 90 

        

List of Tables 

Table Text Page 

Table (2.1) The level of severity with the required amount of 

flow from the pump 

19 

Table (2.2) Load estimation by code 22 

Table (2.3) Emergency loads 28 

Table (2.4) Critical loads  29 

Table (2.5) important loads 31 

Table (3.1) lighting units used and some details. 37 

Table (3.2) Luminescent requirements in car parking. 38 

Table (3.3) Luminescent requirements in office. 39 



10 
 

Table (5.1) Type characteristics of circuit breakers 52 

Table (5.2) cross-section area for cable 60 

Table (5.3) voltage drop for multi-core L.V cable 63 

Table (5.4) Power factor correction  66 

Table (8.1) lightning table 90 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11 
 

 

هداء  الإ  

صى المعطر بدماء الشهداء قتراب المسجد الأ ىلإ  

ا  رواحهم لنحيا كرام  ألى من يضحون بإ  

يامنا  ألى الشمس التي تضيء لنا إ  

ن مي الحنوأ  

ةا منيرلى من سارعلى الشوك ليرانا نجوم  إ  

 قائدي وصديقي والدي  

  الى جامعتنا العزيزة 

 

 

 

 

 

 

 

  



12 
 

 

 

 

 

 

 

Chapter one 

Introduction 
 

1.1 introduction  

1.2 Importance  

1.3 motivation  

1.4 Objectives  

1.5 Why DIALux Evo  

1.6 Research method  

1.7 Software  

1.8 Timeline  

1.9 Load estimation   



13 
 

1.1 introduction  

DIAL was founded in 1989 as the German Institute for Applied Lighting Technology (DIAL) and 

since then has offered a wide range of expertise in the field of lighting design and building 

automation. Since 1994, the focus has been on the development of DIALux – the world's leading 

lighting design software. 

It is a well-known program that is used in the design of interior and exterior lighting, street lighting, 

stadium lighting, etc. It is to show all values and to show quality-high  images. You can also go 

around the project to inspect it and produce a video about it, free, with no activation code required. 

Backed by more than 120 global companies 

1.2 Importance: 

In the beginning, the main goal is to become a professional in the simulation program to excel in 

the labor market, then the second goal is to make electrical plans to apply them on the ground. 

Finally, as engineers, we have to master all the equations, calculations, and costs necessary for any 

building or facility, whatever it is. 

1.3 motivation: 

We went to work on this program because of the lack of engineers who can use this program 

professionally, in addition to that, we can simulate the electrical designs of the building and make 

sure that the wiring and lighting are as required and sufficient for the building requirements. 

 

1.4 Objectives: 

• Designing lighting and power schemes, protection panels, and internal and external 

extensions for the hotel, in addition to all hotel facilities and all details related to electricity 

• We will simulate through the professional DIALUX EVO program in addition to many 

well-known programs . 
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1.5 Why DIALux Evo? 

We believe that good software and usability, contribute to an easier lighting design that is fun – 

and even free for the user. It is important to us to make the designer's work easier and to offer 

luminaire manufacturers an optimal platform with which to market products professionally and in 

a target-group-oriented manner. We employ enthusiastic software, lighting, and smart building 

planners who deal with issues relating to lighting and intelligent buildings daily and share their 

knowledge in seminars. 

 

1.6 Research method: 

Collecting information from approved codes, references, and visits to engineers association. 

 

1.7 Softwares: 

• Dialux  

• Autocad 

• Microsoft (Excel) 

1.8 Timeline: 

 

 

 

 

 

 

 

 

 

Fig 1.1 Timeline 
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1.9 Load estimation? 

The first step in designing the electrical installations for any building is to estimate the through it, 

we can determine the size of the transformer and emergency generator needed  for the building and 

the area of the rooms for electrical equipment. 

The loads for the project were estimated based on the Egyptian code, where the loads were 

estimated Lighting devices, sockets, air conditioning, low voltage, and other devices such as fire 

pumps and elevators. 

According to Egyptian code we estimate the kVA/100𝑚2 for hotel equal  

6 kVA/100𝑚2[1] 

 

 

 

The next chapter about the case study, estimate the dynamic loads, why we use 

the static transfer switch, show the important loads and sizing the transformer, 

generator and UPS. 
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2.1 Overview: 

 

The city of Bethlehem is one of the most important tourist attractions in Palestine because of its 

historical landmarks, so the presence of luxury hotels is of great importance. Therefore, we have 

chosen to implement high-quality and professional electrical designs for a tourist hotel through 

electrical installations of all kinds. 

 

2.2 The case study: Hotel  

 

The hotel consists of eight floors with a total area of 16,346 square meters. It consists of two 

underground floors in which a car park is used it contains an indoor and outdoor swimming pool 

and a garden, and the other is a basement, which contains laundry rooms and ironing rooms, in 

addition to a restaurant, rest rooms, a kitchen, a reception desk, rooms for mechanical equipment, 

and storage rooms, in addition to that it contains a gym. As for the ground floor, it is used For the 

reception, it contains a wedding hall, a meeting room, a cafe, a kitchen, 8 offices, in addition to a 

security office, in addition to 8 bedrooms, 3 waiting area, 20 bathrooms, and the first floor consists 

of two parts, as it contains 26 bedrooms divided into double rooms, single rooms, and 4 offices. 3 

waiting area The second floor consists of two parts, containing 28 bedrooms, divided into double 

rooms, single rooms, and 1 Waiting area, And the third, fourth, and fifth floors are similar in 

design, as they contain 11 bedrooms, a waiting area, and a storage room. 
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2.3 Dynamic loads  

 

Estimate the elevator loads: 

To estimate the elevator loads, figure2.1. As the hotel contains four  

elevators, the demand factor is 0.72 and the gearless elevator speed 4.5 m / s. The total weight of  

The cabin and the people in the elevator is 2000 kg. 

 

Figure 2.1: Speed of elevator with power [2] 

 

From then figure the power of the elevator 63 kW appendix C 

Power in kVA = 
𝑝𝑜𝑤𝑒𝑟 (𝑘𝑤)∗𝑑𝑒𝑚𝑎𝑛𝑑 𝑓𝑎𝑐𝑡𝑜𝑟 

𝑝𝑜𝑤𝑒𝑟 𝑓𝑎𝑐𝑡𝑜𝑟 
 

Power in kVA = 
4∗62∗0.72 

0.85
 

= 210 kVA 
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Water pump load: 

Based on Egyptian code it needed 6 pump 5.5 kW 

                                               Power kVA = 
𝑃𝑘𝑤

𝑃.𝐹
                                    (2.1) 

Power kVA = 
6∗5.5

0.85
 

Power kVA = 38.8 kVA 

Fire pump load: 

To calculate the required fire pump capacity, using the following equation 

W = 
𝑄∗𝑃

600∗𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦
 .[2]                                                                                                                           (2.2) 

Where: 

 W: power in KW 

 Q: Required flow (liter/ minute), according to the of Level severity of the expected 

fire  

P: The pressure required at this flow Efficiency: (70-80) % 

 

Table 2.1: The level of severity with the required amount of flow from the pump.[2] 

Level of severity The Hight difference of 

pump low buildings 

Nominal rated to add to 

largest outlet pressure 

Normal (third 

group) 

More than 30 m The pressure 

at the pump 

outlet (bar) 

Flow 

Liter/minute 

 2.5 3100 
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According to table 2.1, for this project that it’s highest is 38 m 

W = 
3100∗2.5

600∗0.75
 

= 17 kw 

In KVA = 
17 𝑘𝑤

0.85
 

= 20 KVA 

HVAC system: 

 The central HVAC system was used in the hotel, Based on the Egyptian code, which is related 

to hotels, as each 1 ton covers 21 square meters, and every 1 ton is enough for 1.5 kW [1] 

Basement: 

2732

21
∗ 1.5 = 195 𝑘𝑊 

Ground: 

3732

21
∗ 1.5 = 266.7 𝑘𝑊 

First: 

2620

21
∗ 1.5 = 187.1 𝑘𝑊 

Second: 

1805

21
∗ 1.5 = 128.1 𝑘𝑊 

Third: 

650

21
∗ 1.5 = 46.4 𝑘𝑊 

Forth: 

650

21
∗ 1.5 = 46.4 𝑘𝑊 
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Fifth: 

650

21
∗ 1.5 = 46.4 𝑘𝑊 

 

Total = 916.9 kW 

In kVA 

𝑃𝑘𝑉𝐴 =
𝑃𝑘𝑊

𝑃. 𝐹
 

𝑃𝑘𝑉𝐴 =
916.9

0.85
 

𝑃𝑘𝑉𝐴=1078.7 kVA 

Demand factor = 0.8 

𝑃𝑘𝑉𝐴=1078.7 *0.8 

𝑃𝑘𝑉𝐴= 862.96 kVA 

657.4 
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Table 2.2: Load estimation by code. 

Category Area (𝒎𝟐) Estimated load (kVA) 

Parking 3507  210.42  

Basement 2732  163.92  

Ground floor 3432  205.92 

1st floor 2620  157.2 

2nd floor 1805  108.3 

3rd floor 650  39  

4th floor 650  39 

5th floor 650  39 

HVAC  1078.7 

Elevator  210 

Water pump  38.8 

Fire pump  20 

Total kVA 2310.26 

 

 

From the code we take the following value [1] 

Demand factor = 0.8 

Diversity factor = 0.75 

Total load =2310.26 

Total load =total load *demand factor *diversity factor 

Total load = 2310.26 * 0.8 * 0.75 

Total load = 1386.1 kVA 
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This approximately matches the final calculations for the building 

The total kVA =1640.67 

Demand factor = 0.8 

Diversity factor = 0.75 

Total load =total load *demand factor *diversity factor 

Total load = 1640.67 * 0.8 * 0.75 

Total load = 984 kVA 

should not loaded exceed 80% 

transformer = 
984

0.8
 

= 1230𝑘𝑉𝐴 

 

 

2.4 Transformer Size 
 

Based on code [1] it should not the load exceed 80%, the total load of the hotel after 80% loaded 

was 1250 kVA. So, the capacity of a suitable transformer is 1.5 MVA  

Transformer, Schneider, dry type, 1500kVA, 11kV, 400V, IP31 enclosure, air forced cooling 

The primary voltage is 11 kV and the secondary is 0.4kV [13] appendix A 

indoor transformer cooling mode ANAF (air natural air forced)  

With dimensions (L, W, H) 2430 x 1500 x 2400 mm and the total weight is 3800 kg and the same 

dimension for RMU [13]. 

 

The transformer room, as it must leave a distance of 1 meter from each of the sides for 

maintenance purposes . 

                                                   = 0.5m + Transformer hight (m) [3]                           (2.3) 

So the height of the room equal  

= 0.5m +2.4 m 

=2.9 m 
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the height of the room = 4m  

The area of the air inlet: 

                                                   H= 
𝐴

2
+ (𝐵 − 𝐴) + 0.5 [4]                                            (2.4) 

 

H: The vertical distance between the centre of the cover of transformer and the centre of the air 

inlet (m) 

A: Transformer height (m) 

B: Transformer body height (m) 

H= 
𝐴

2
+ (𝐵 − 𝐴) + 0.5 𝑚  

H= 
1.6

2
+ (2.4 − 1.6) + 0.5 𝑚  

=1.14 m 

From curve the area of the air inlet = 1 𝑚2 

 

Figure 2.3: The area of the air outlet curve [2] 

Since air inlet provided with a mesh, the air inlet must be increased by 10%. [4]  

Air inlet area = 1.1 * 1 = 1.1 𝑚2 = the area of the air outlet. 
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Figure 2.4: The dimenstions of transformer room  

R.M.U: Ring Main Unit  
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2.5 What is STS: 
 

The STS is used to convert between two power sources to achieve the reliability of the system and 

due to the presence of loads that cannot tolerate power outages. In this project, the task loads are 

divided into two types, the most important of which are emergency loads, which are fed from the 

generator, and critical loads, which are fed from the UPS and the generator, as shown in Figure 

(2.4). 

 

Figure 2.5: Important loads. 
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Figure: STS block diagram. 
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2.6 Generator Size: 

The loads in the building can be divided into two types, heavy loads and important loads 

(emergency loads), as for the important loads, it is separated into a special emergency DBs panel, 

and this panel is fed from the generator and the network, and the choice between them is through 

the STS method. 

In table 2.3 shown the calculation of the generator and the loads regarded as emergency loads  

Table 2.3: Emergency loads 

Load specification 𝑺𝒔𝒕kVA 

Light  0.823 

Elevators 393.88 

Office 6.7 

Office light 0.938 

CCT 1.7 

sound 0.36 

Fire alarm 0.514 

Fire pump 26.25 

Total  431.18 kVA 

 

Size of generator = Starting kVA *Future expansion *Average use of equipment 

= Starting kVA *1.1 *0.8 

= 431.18*1.1 *0.8 

= 379.4 kVA 

The generator was chosen 400 kVA attached in appendix F 
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2.7 Un-interruptible Power Supply (UPS): 

 

As for the extremely important loads that cannot tolerate power outages, such as computers, fire 

and monitoring systems, etc., they are fed from the Un-interruptible Power Supply device, and the 

function of this device is to ensure that the power is never interrupted. 

There are several ways to connect the UPS: 

• On-line connection  

• Standby connection  

• Interactive mode  

Each method is distinguished from the other by the transmission time in On-line connection 

method transmission time is zero, in Standby connection method transmission time take 5 - 12 

msec and in Interactive mode method transmission time take 3 - 8 msec [2], The choice between 

the methods depends on the application for which the UPS will be used, was selected on-line 

connection in this case [2] 

In table 2.4 shown the calculation of the UPS and the loads regarded as extremely important loads  

Table 2.4: Critical loads 

Load specification 𝑺𝒔𝒕kVA 
19 OFFICE  6.705882 

CCT 1.364706 

SOUND 0.411765 

Total  8.48 

 

                             Size of UPS = Starting kVA *Future expansion                           (2.5) 

Size of UPS= 8.48 *1.25 

Size of UPS =10.6 kVA 

The chosen ups 11 kVA attached in appendix G 
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2.8 Static Transfer Switch (STS): 

The generator was linked with the public network by means of a automatic transfer switch  the load 

from public electricity to the generator and the specifications of this switch are: 

- The switch operates at 220/380 volts - 50 Hz frequency - 3 phase. 

-The switch consists of two main contactors connected to each other electrically and mechanically, 

one of which is fed from the public electricity and the other from the backup  generator. 

- The contactor connected to the public electricity is in the ON position as long as the    public 

electricity is on  the third phases, and this is done by means of a relay that is sensitive to      the third 

phases 

When voltage is lost on one or more relays on the public network, an operating signal goes to the 

relay generator control panel after a time delay of approximately 20 seconds 

- When the generator voltage reaches 90% of the nominal value, a relay is measured that measures 

the voltage of one of the phases, then a signal is given to the public feed breaker to become OFF 

and the generator contactor to become ON 

- After the arrival of the public electricity and the relay senses the voltage on the three phases, the 

signal repeats  the generator contactor is OFF and the public electricity contactor is ON. After a 

time delay (1-10), Min adjusts manually 

In table 2.5 shown the calculation of the ATS and the loads regarded as emergency loads  
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Table 2.5: important loads 

Load specification 𝑰𝑳A 

Light  2.99 

Elevators 319.5 

Office 15.24 

Office light 2.1 

CCT 6.2 

sound 1.31 

Fire alarm 1.87 

Fire pump 21 

Total  370.29 

 

 

                                                     I_ATS ≥ 1.25*𝐼𝐿                                                      (2.6) 

I_ATS ≥ 1.25*370.29 

I_ATS ≥ 563.2 A 

I_ATS =600 A 

The ATS chosen attached in appendix H 

 

 

 

 

In the next chapter , how to distribute the lighting for the hotel and choose the most 

appropriate and the final features of the designed project are clarified, the distribution of 

lighting units inside and outside the building, and how the final form of the project will be, 

as it conforms to reality upon implementation. 
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Chapter Three  

Lighting Design  
 

 

3.1 Overview 

3.2 Objectives   

3.3 Internal lighting Design 

3.4 External lighting Design 
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3.1 Overview: 

 

This chapter about lighting design for the hotel by using Dialux evo, Includes lighting design 

basics and design presentation the main places in the hotel in addition the design of emergency 

lighting. 

3.2 Objectives 

 

Good lighting is one of the most important aesthetic matters that achieve comfort, taking into 

account the nature of the building and the nature of use, so it must be chosen very carefully, and 

not limited to the number of lamps used. 

One of the most important methods used to estimate the intensity of illumination is lumens, 

which expresses the sensitivity of the eye to the emitted light power resulting from radiation, 

which we will rely on in calculating the number of lighting devices we need. 

The main point for light design: 

• Determining the appropriate amount of lux for the room from the codes 

• Determine the type of lighting device used and the type of lamps 

• Determine the factors of use and maintenance 

• Calculate the number of lighting devices that must be installed in the room to achieve the 

Lighting required 

The equation to calculate the required luminous intensity: [2]                                                  

                                        E = 
𝑛∗𝛷∗𝑈𝑓∗𝑀𝑓

𝐴
                                                 (3.1) 

                                       n = 
𝐸∗𝐴

𝛷∗𝑈𝑓∗𝑀𝑓
                                                      (3.2) 

Where : 

      n: The number of bulbs 

E: Required luminous intensity (lum) 

A: Operating level space (m) 

UF: utilization factor (less than 1) 
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MF: Maintenance factor (less than 1) 

The design was based on the CIBSE lighting code in the Dialux Evo program. 

Table 3.1 lighting units used and some details. 

Lamp picture The name 

 

Input 

powe

r 

(W) 

Initial 

luminou

s flux 

(lm) 

place of 

use 

Locatio

n 

 

WT490C 

LED80S/840 PSD 

WB PI5 L1600 

 

(Philips) 

51  

 

 

8000 Car 

parking 

Internal 

lighting 

 

DN470B 

LED30S/830 PSD-

VLC-E C WH P 

 

(Philips) 

23 2900 General 

lighting 

in most 

rooms 

Internal 

lighting 

 

SALT 5 DIM 

DALI 3000K WG 

 

(ARKOSLIGHT) 

35 

 

5125 In the 

bedroom

s as 

central 

lighting 

Internal 

lighting 

 

TL973 
 

(Frank lite) 

3.3 331 In the 

bedroom

s at the 

head of 

the bed 

Internal 

lighting 
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BCB500 T25 1 

XLED27/740 S DF 
 

(Philips) 

17.7 1364 In the 

garden 

and 

outside 

walls 

External 

lighting 

 

LEDWALL-

LUCIA-E RE135-

6W-830-WH 

 

(OPPLE) 

6 570 Stone 

facades 

of the 

walls 

External 

lighting 

 

LEDWALL-

LUCIA-E RE135-

6W-830-PT320T 1 

XLED39S/PC930 

MB 

 

(Philips) 

36 3307 Above 

surfaces 

that need 

additiona

l lighting, 

such as 

kitchen 

surfaces 

Internal 

lighting 

 

SM480C W24L134 

1 XLED40S/940 

ACC-MLO 

(Philips) 

 

 

33 4000 Offices Internal 

lighting 
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BDP651 FG T25 1 

XLED18-4S/740 

DPL1 

(Philips) 

 

 

19.2 2400 In the 

garden 

and 

outside 

walls 

External 

lighting 

 

BSP530 T25 1 

XLED100-4S/840 

DM50 

(Philips) 

 

 

 

77 10000 In 

bathroom 

Internal 

lighting 

 

CIRCULAR 

INWARD 5 

RINGS  

 

(leds_c4) 

334 10533 In 

waiting 

area 

Internal 

lighting 

 

LSC43 2700K 

4.8W 10CM 

LENGTHS 
 

(COLLINGWOOD

) 

0.5 34 In the 

exterior 

of the 

building 

External 

lighting 
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3.3 Internal lighting Design  
 

3.3.1 Lighting for car parking 

 

The hotel contains six floors, basement and parking. 

Good lighting plays an important role in providing users with positive experiences in any parking 

lot. 

Deluxe lighting reduces shadows and improves visibility, which helps people feel safe and helps 

drivers feel their leadership in the place around them. 

A luminaire of type WT490C LED80S/830 PSD WB PI5 L1600 was chosen from Philips. This 

type is characterized by being economical, energy-saving, and easy to install and maintain. 

 

Table 3.2: Luminescent requirements in car parking. [9] 

 Maintained 

luminance 

(lux) 

Limiting 

glare 

rating 

Minimum 

colour 

rendering 

(Ra) 

Colour 

Temperature 

Maintenance 

Factor 

Height of 

working 

plan 

car 

parking 

75 0 40 2000 0.8 0 

 

 

3.3.2 Lighting for cafe and restaurant: 

The basement and ground floor of the hotel contains a restaurant and a café, therefore low lighting 

is designed to create a comfortable mood and relax for customers inside the café and restaurant. 

Café: 

The café is one of the most important places in which the lighting must be taken care of, as it must 

provide comfortable lighting that causes relaxation and tranquility. 

Kitchen: 

For the kitchens, a type of DN470B lighting unit was chosen, highly efficient and reliable LED 

waterproof luminaire that offers an excellent quality of light, with a uniform light distribution 

without visible striping or colour artefacts.  
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3.3.3 Lighting for offices 

The hotel contains 2 floors (Ground and first) containing various offices, and the design of lighting 

for them needs attention to achieve the desired goal. 

In this offices a DN470B from Philips were used. Unattainable performance when it comes to 

lighting an office space with LED luminaires that provides a comfortable working environment. 

 

 

Table 3.3: Luminescent requirements in office. [9] 

 Maintained 

illuminance 

(lux) 

Limiting 

glare 

rating 

Minimum 

colour 

rendering 

(Ra) 

Colour 

Temperature 

Maintenance 

Factor 

Height 

of 

working 

plan 

Office 500 19 80 4000 0.8 0.8 

Meeting 

room 

500 19 80 4000 0.8 0.8 

Waiting 

area 

200 22 80 3000 0.8 0.8 
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Waiting area 

For waiting area DN470B was chosen from Philips, low power consumption, while delivering 

consistent light output, stable color performance and high color rendering. 

And figure 3.1 show distribution the lighting units in the waiting area.  

 

Figure3.1: waiting area by Dialux Evo program 

  

3.3.4 Lighting for bedroom. 

 

Hotel bedroom lighting is a kind of decorative lighting or atmosphere lighting, it is mainly through 

light or light body color, dynamic changes and intelligent lighting control systems, Based on the 

lighting conditions, by some decorative lighting to add a climatic environment. 
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For waiting area DN470B was chosen from Philips, A2200541NW was chosen from Arkoslight 

and TL973 was chosen from frank lite low power consumption while delivering consistent light 

output, stable color performance, and high color rendering.  

And figure 3.2 showed distribution the lighting units in the bedroom.  

 

Figure3.2: bedroom by Dialux Evo program. 

 

3.4 External lighting Design  
 

3.4.1 Lighting the fence and the garden: 

 

The external shape of the hotel and the lighting of the garden are very important, as it provides a 

quantity of visual comfort and enjoyment of the beauty of green nature, water and outdoor sessions, 

so that leaves a significant impact on the psychology of visitors. 
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A Philips BCB500 was used in this fence. The most important reason is the power of the 

illumination emitted by the lamp and the external beauty of the lamp. 

 

Figure3.3: Lighting design fence and the garden in Dialux Evo program 

 

 

In the next chapter shown the socket and this types and how we design it . 
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Chapter Four 

Power Design 
 

4.1 Overview  

4.2 Sockets 

4.3 Type of Sockets 

4.4 How we design the sockets plan  

4.5 Estimation of final loads 
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4.1 Overview: 
 

In this chapter, we will talk about the design of the electrical power for the project, in addition to 

the design of the sockets and their type. 

 

4.2 Sockets: 
 

The socket is an important part of the electrical components, as it is the medium that connects the 

mechanical part. Therefore, it must be chosen carefully and be within the required reliability and 

desired effectiveness . 

 

Figure 4.1 Type of sockets [10] 
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4.3 Types of sockets: 
 

1. Single and double sockets : 

 

 

 

Figure 4.2. Single sockets [10] 

 

 

 

 

2. UPS Socket : 

 

Figure 4.3 UPS sockets [10] 
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3. Water Proof Socket : 

 

Figure 4.4 Water Proof Sockets [10] 

 

 

4. Floor Box : 

 

 
Figure 4.5 Floor Box [10] 
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4.4 Distributed the sockets: 
 

Sockets are usually distributed after receiving furniture information from the architect so that all 

loads are fed. Sockets must be placed on all interfaces so that it fits any changes that may occur. 

1. A normal electric socket and a double-ups socket next to the computer desk 

2. Waterproof sockets in kitchens and washing rooms 

3. refrigerator socket 

4. mobile phone socket 

5. nightstand socket – right 

6. nightstand socket – left 

7. floor lamp socket 

8. TV socket 

9. free sockets (3x) 

10. Connect every 3 or 4 normal sockets in one circuit breaker 16A 

11. Connect every 3 or 4 UPS sockets in one circuit breaker 16A 

12. Connect AC socket in one circuit breaker[10] 
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Block diagram : 

 

 

 

 

 

Figure 4.6 Block diagram 
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Chapter Five 

Load Calculation 
 

5.1 Overview  

5.2 load calculation  

5.3 circuit breaker  

5.4 Bus Ducts: 

5.5 Voltage drop: 

5.6 Power factor correction: 

5.7 Electrical distribution Boards: 
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5.1 Overview: 
 

This chapter about load calculation, include load for every type, circuit breakers, cable, bus duct, 

voltage drop, power factor correction, and distribution board. 

 

5.2 Load calculation: 
 

Luminous loads according to the capacity of each bulb 

Single socket loads 180 watts per one 

double socket loads 300 watts per one 

Central HVAC system load every 1Ton =1.5 kW, and every 21𝑚2 need 1 Ton [1] 

The loads were distributed among the three phases so that the three phases were balanced 

 

5.3 Circuit breaker: 
 

A circuit breaker is defined as a “device that is designed to open and close a circuit by 

nonautomatic means and to open the circuit automatically on a predetermined overcurrent without 

being damaged itself when properly applied within its rating “. [1][2] 

After fixing the rated voltage, the circuit breakers are classified into two values: 

• Rated current : 

It determines the value of the maximum current that passes continuously without causing            

the breaker to disconnect, and it has known standard values measured in (A) [2] 

 

• Short circuit capacity :  

Short circuit capacity is measured in (kA), which means the maximum current that the 

cutter can withstand during the short circuit without burning, which are high values, of 
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course, and the period in which the cutter withstands it is a very short period measured in 

seconds and does not exceed a few seconds [2] 

The most famous values of (SCC) are: 3,6,10,15,22,35,50,75,80,100 (KA) [2] 

Types of circuit breakers: 

1. Miniature Circuit Breaker (MCB) 

2. Molded Case Circuit Breaker (MCCB) 

3. Air Circuit Breaker (ACB) 

4. Ground Fault Circuit Breaker  )GFCB) 

 

1. Miniature Circuit Breaker (MCB) 

The Most common type used, in figure 5.1 shows two types, one of them use in single-

phase circuits and the other is used in a three-phase circuit[2]. 

 

Figure 5.1 miniature circuit breaker [2] 
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Table 5.1: Type characteristics of circuit breakers [6] 

 

Type Tripping Current (factor to 

be multiplied by nominal 

rating) 

Application 

B 3*In – 5*In Protection of cables of light-

and socket circuits and 

heaters 

 

C 5*In – 10*In Protection of cables in motor 

power circuits 

 

K 8*In – 14*In Protection of cables in power 

circuits with high-power 

electrical lambs and 

transformers with high 

starting currents 

D 10*In – 20*In Only for special conditions 

Note: In: nominal current  
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2. Molded Case Circuit Breaker (MCCB) 

This type is more complex than the MCB, as it is mainly used in 3-phase circuits, as it is 

characterized by the fact that the current can be adjusted in it, in addition to that it can 

withstand high currents, as shown in figure 5.2 [1][2]. 
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Figure 5.2 circuit breaker current rating [2] 

 

Figure 5.3 molded case circuit breaker [2] 

3. Air Circuit Breaker (ACB) : 



54 
 

It is used in high currents, in which there must be a medium used to extinguish the spark 

Figure 5.4 air circuit breaker [2] 

 

 

 

 

 

 

4. Ground Fault Circuit Breaker )GFCB) 
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Residual current devices (RCDs) are also referred to as residual current-operated circuit-

breakers (RCCBs) or ground-fault circuit interrupters (GFCIs). RCDs with operating 

current 𝐼𝑑𝑛 not exceeding 30 mA are additional means of protection against direct contact. 

When they are used in households and similar environments and in industrial application 

, if a fault occurs, the Current will seep through the ground, causing the phase Neutral 

currents to differ and this will turn on a relay that separates the RCD.[2][6] 

Figure 5.5 Residual current devices [2] 

 

 

 

 

 

 

 

 

Circuit Breaker and wire size: 
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When choosing a cable, attention should be paid to the safety factor, which is usually taken at 25% 

of the value of the load current, and then choose circuit breakers, which come in standard sizes, so 

it is important to specify Standard sizes available in the region. To specify a categorical one add a 

factor of 25% (to avoid annoying stumbling) and then choose the next largest size available [2]. 

 

 

The most important thing to consider when choosing a cable:  

1. Maximum operating voltage 

2. Maximum load  

3. Maximum overload  

4. Maximum short circuit current and SCC 

5. Insulation level  

6. Cable length  

7. Voltage drops  

8. Cable extension method  

9. The lower and the greater the temperature the cable is exposed to  

10. Soil physical and chemical specifications[2] 

 

 

 

 

 

 

 

 

 

 

 

 

Cable components:  
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The cable consists of a conductor and is called the CORE, wrapped in an insulator to isolate the 

conductors from each other and isolate them from what surrounds them. The higher the voltage, 

the more complex the cable. [2] 

 

 

 

Figure 5.6 cable components [2] 

 

 
 

 

Conduit: 
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Wires are placed inside pipes for protection, and these pipes are either internal inside the wall, 

under the floors, or external, and there are many types, including PVC pipes, which are 

characterized by lightweight and do not need any grounding, and it must be noted that the number 

of conductors does not exceed the maximum limit [2] 

 

 

Raceway : 

Made of plastic or open in an area that can be simply opened in the gate of a gate Made of plastic 

or open in an area that can be simply opened in the gate of the e-commerce gate [2]. 

 

Figure 5.7 Raceway [2] 

 

Classification of cables based on insulation: 

 Cables used in Installation the insulating materials are: 

• PVC: It has excellent electrical properties at low voltages (up to 3.3 kV)  

and at low temperatures, in addition to its cheap price.[2][1]  

Not suitable in high temperatures, it can only withstand up to 70°C. [3][4]  

• XLPE: It has high humidity resistance, and withstands overloads and short circuit 

conditions. withstands high temperatures up to 90°C. [3][4][1]. 

 

The most important determining factors of Current carrying capacity:  
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1. Temperature  

2. The type of material of the conductor  

3. The number of cables inside the tube.  

4. Cable extension method( this is due to temperature difference because the cable generates 

heat as a result of the passage of a current through it, and if the rate of heat expulsion is 

greater than its generation, then the value of the current passing through the cable may 

increase).[2][3][4] 

 

 

 

 

Steps for determining the appropriate cable section:[3] 

1. Determine the maximum load current of a circuit. 𝐼𝑙  

2. Determine the current set for the appropriate protection of the circuit, so that it is greater or 

equal to the maximum load current 𝐼𝐶𝐵 > 1.25 𝐼𝑙  

3. Determine the cable installation method, the number of adjacent cables, and the ambient 

temperature to find out the De-rating factors (K)  

4. Determine the permissible current in the circuit that is proportional to the section of the cable 

protected by the breaker so that 𝐼𝑧 > 𝐼𝑛  

5. The current 𝐼𝑧 is divided by the correction factors and the resulting current is the current 

based on which the cable section is chosen 𝐼𝑧 [4] 
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Table 5.2: cross-section area for cable [2] 
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5.4 Bus Ducts: 
 

It is bars of copper or aluminum grouped together and isolated inside a metal structure that is used 

as an alternative to cables because it reduces the number of cables and differs among themselves 

in the nature of the insulator [2]. 

 

 

 

 

 

 

 

 

 

 

Figure 5.8 Bus Ducts [2] 

Type of bus ducts: 

• Non-Segregated duct  

• Segregated duct  

• Isolated duct  

The only difference between them is the insulators among them. In the first, there are no 

spacers except for the spacers for fixing, while the second is inside the metal frame that 

contains the three phases. As for the last type, there are spacers that separate each phase 

from the other and isolate it. [2] 

The chosen bus ducks rated current 3200 A, made by ABB 
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Figure 5.9 type of Bus Ducts [2] 

 

5.5 Voltage drop: 

 
Voltage drop calculation as per corporate tables for cables( mV/Amp/Meter), then to 

current and distance then divide 380V, and cable less than 16 𝑚𝑚2 , shod be less than 4% 

[1] 

 

 

 

                                          𝐷. 𝑉 = 2 ∗
𝐿∗𝑃

@∗𝑞∗𝑉
                                                   (5.1) 

 

                                                𝐷. 𝑉 =
𝐿∗𝑃

@∗𝑞∗𝑉
                                                     (5.2)[1] 

 

L: cable length 

P: power  

q: cross-section  

DV: drop voltage  

V: voltage  

@: Conductivity 
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Table 5.3: Voltage drop for multi-core L.V cable [2] 

 

 

𝐷. 𝑉 =
𝐿∗𝑃

@∗𝑞∗𝑉
  [1] 

For example basement floor room B6: 

Cable cross-section 𝑚𝑚26  

Total connected power =2187.5 W 

Cable length =31m 

The electrical conductivity of copper is 56 

𝐷. 𝑉 =
31 ∗ 2187.5

56 ∗ 6 ∗ 380
 

 

𝐷. 𝑉 = 0.53V 
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%𝐷. 𝑈 =
𝐷. 𝑈

𝑈
∗ 100% 

%𝐷. 𝑈 =
0.53

380
∗ 100% 

 

%𝐷. 𝑈 = %0.13 

Less than 4%, it’s acceptable. 

 

For cables large than 16𝑚𝑚2 

Cabe cross-section 50𝑚𝑚2 

Cable length =19m 

mV/A/m =0.285 table 5.3 

Voltage drop = ((mV/A/m)*current through*length)/1000 

For basement floor room B3 

 

𝐷. 𝑈 =
0.285 ∗ 181.2 ∗ 19

1000
 

 

𝐷. 𝑈 = 0.98v 

 

%𝐷. 𝑈 =
𝐷. 𝑈

𝑈
∗ 100% 

%𝐷. 𝑈 =
0.98

380
∗ 100% 

 

𝐷. 𝑈 = %0.25 

Less than 4%, it’s acceptable. 
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Voltage drop for bus ducts: 

         𝐴𝑐𝑡𝑢𝑎𝑙 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 𝑑𝑟𝑜𝑝 = 𝑎 ∗ 𝑣. 𝑑
𝐴𝑐𝑡𝑢𝑎𝑙 𝑙𝑜𝑎𝑑 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 

𝑅𝑎𝑡𝑒𝑑 𝑐𝑢𝑟𝑟𝑒𝑛𝑡
∗

𝐴𝑐𝑡𝑢𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 

100𝑚
               (5.3) 

a:load distribution constant  

a=1, consentrated load 

a=0.5, distributed load 

v.d: voltage drop it attached from appendix B 

 

 

 

𝐴𝑐𝑡𝑢𝑎𝑙 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 𝑑𝑟𝑜𝑝 = 1 ∗ 0.0536 ∗
2496 

3200
∗

34 

100𝑚
 

𝐴𝑐𝑡𝑢𝑎𝑙 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 𝑑𝑟𝑜𝑝 = 0.14v 
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5.6 Power factor correction: 
 

Power factor correction is done by adding capacitors to the Main Distribution Board, and we can 

calculate the power factor correction by using the following table: 

 

Table 5.3: Power factor correction table [2] 

 

 

• The initial power factor is in the first column (0.85). 

• The final power factor (0.97). 

• We look at the value of the corresponding factor(0.369)  

• We multiply this factor with the power. 
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Initial power factor=0.85  

final power factor= 0.97  

The factor = 0.324  

Power = 836.74 kW  

After correction:  

effective power= 836.74*0.369 = 308.7 kVAR  

distribute it to 6 stages, every stage is 50 kVAR 

 

 

5.7 Electrical distribution Boards: 
 

A distribution board is a safe system designed for houses or buildings that included protective 

devices, isolator switches, circuit breakers, and fuses to connect safely the cables and wires to the 

subcircuits and final sub-circuits including their associated Live (Phase) Neutral and Earth 

conductors. 

Main Distribution Board (MDB) 

Main Distribution Board (MDB) where the main protective and isolation devices are installed to 

provide electricity in a safe range to the connected electrical appliances. 

Sub Distribution Board (SDB) 

The Sub distribution board is connected and supplied from the Main Distribution Board through 

different wires and cables rated according to the load requirement. 

Distribution Board (DB) 

The Distribution Board provides electric supply to the Final. 
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Figure 5.10 Main Distribution Board 

M.D.B.x.y 

x: floor number  

y: distribution panel number  
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Figure 5.11 Sub distribution bord  
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Figure 5.12 Distribution bord  
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Chapter six  

Fire Alarm System 
 

6.1 Overview  

6.2 Objective of this system 

6.3 Main components of the system 

6.4 Types of control systems  

6.5 Advantages of the addressable system 

6.6 Steps for designing a fire alarm system 

6.7 Automatic fire extinguishing system 
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6.1 Overview 

 

This chapter is about the fire alarm system in general, as it includes the devices used in the design 

of the system 

6.2 Objectives  
 

It is a system that aims to detect the fire at the moment of its occurrence and then convert this early 

detection into an audio and visual signal to alert the people present in the facility and alert the 

authorities responsible for extinguishing or relief that there is a fire in its early stage. 

 

6.3 Main components of the system 

 

1. Fire Alarm control panel 

2. Sensors and fire detectors. 

3. Network (Cable & Pipe fitting) 

4. Call point 

5. Sound or visual alarm unit 

 

6.4 Types of control systems [8] 

1. The old traditional system: (FACP Conventional) 

2. addressable system ( FACP type Addressable ) 

3. Intelligent Fire alarm system  

4. Wireless system. 

The second system was used in the design because it is the most effective is attached in 

appendix D 

 

6.5 Advantages of the addressable system [8] 

1. A large number of sensors can be bound 

2. Helps locate the detector that is sensitive to the state of fire. 

3. Ensure a permanent reading of the detectors, where in the event of a break in one of the 

cables, the feed will be from the other direction. 

4. It can be linked to other systems. 

5. Easy maintenance. 
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6.6 Steps for designing a fire alarm system [8] 

1. Determining the seriousness of the building: 

 
The design of fire alarm systems is divided into categories from L1 to M, which is a 

descending order according to the seriousness of the building and the possibility of fire.   

Must be taken into account the number of residents, the distance of the project from the 

nearest fire station, the type of stored materials, and the existing fire-fighting equipment in 

the building. 

The L1 class design was used  

The L1 classification includes the detection of fires in all rooms, in all emergency exits, 

and in all architectural voids of more than 0.8 m [8] 

 

2. Division of Fire Zones: 

Dividing areas according to the nature of use and height 

 

3. Selection of call areas: 

 

• The buttons must be compatible with the system, clear, distinct, and easy to use, and the 

method of use should be written them it. 

• Buttons must be installed in the escape routes in the paths leading to the exits and halls 

leading to the stairs on each floor. As well as in the outlet’s exchange exits[8] 

Figure 6.1 Manual Operating Units [10] 
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• The distance between the person and the alarm button should not exceed 30 meters in the 

path of the escape route, and the distance between the button and the other should not 

exceed about 40 meters 

• The alarm buttons must be installed at a height of not less than 1.2 meters and not more 

than 1.6 meters from the floor in a place that is easily accessible and has sufficient lighting 

and must be distinguished from the color of the wall on which it is installed.[8] 

 

 
4. Selecting suitable fire detectors and distributing them: 

 
The detector is chosen according to the nature of the place. 

 

Smoke detectors it's divided into two types: 

1. Ionization detectors which used in fast fire and energy fire.[12] 

2. Optical smoke detectors are used for slow fire, and it not used in places that contain 

smoke or dust.[12] 

 

Heat detectors it's divided into four types: 

• Fixed types used in places that accuse changes in temperature.[12] 

• Rate of rising heat detectors used in places where there is smoke or steam or dust.[12] 

• Flame detectors used in places of high altitude.[12] 

• Gas detectors work in the area of existing pipes to transport gases and it's transported 

near the pipes to discover any leakage of gases. [12] 
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5. Selection and distribution of audio and visual alarm devices: 

 
Alarm devices are connected in a circuit different from that of the detectors  

 

Figure 6.2 Visual alarm device 

 

In distributing sound alarms, it is taken into account that they give a sound intensity that is 5 

decibels higher than the loudest noise in the place. Not less than 65 decibels and not more than 

110 decibels, and for a period longer than 30 seconds. 

In the case of using sound alarms in hotel bedrooms, the sound intensity at the head of the sleeping 

person must not be less than 75 decibels to wake the sleeping person. 

Emergency signs are placed approximately every 30 m to identify the way out of the building.[8] 

 

Cables and wires 

The copper wire must be of the appropriate type for the purpose.[11] 

Wire segments should be selected so that they don’t cause low voltage and do not affect the 

efficiency of the equipment.[11] 

The outer shell of the wire shall be of moisture-resistant and non-flammable type.[11] 

The electrical connections of the detection and warning system shall be installed in an area not 

less than 50mm from any other electrical connection. [11] 
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The rules for placing detectors and the area covered by each type: 

• Smoke Detector 

It covers an area with a radius of 7.5m but uses a radius of 5m to insure there is no 

uncovered area. 

 

Figure 6.3 The area covered by the smoke detector. .[10] 

 

• Heat Detector Spacing 

It covers an area with a radius of 5m but uses a radius of 4m to insure there are no 

uncovered areas. 

 

 

Figure 6.4 The area covered by the heat detector. .[10] 
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Fire Alarm Control Panel  

 

It controls the system, feeds it with the necessary voltage, and monitors its work, where 

the alarm reaches it from the detectors, and it operates the bells that give an audio and 

light warning when a fire occurs. 

Determine the area of the fire. 

Equipped with a backup battery that operates automatically in the event of a power outage, 

and it has a charging device that charges the batteries when the power returns 

 

Figure 6.5 Fire Alarm Control Panel.[10] 

 

 6.7Automatic fire extinguishing system 

• It is an alarm system connected to a gas cylinder 200-FM (a chemical compound used to 

extinguish the fire (by pipes and sprinklers). 

• This system is usually used to protect electrical panels that are more than 100 amps, server 

rooms, and rooms with an important location, such as archives.[10] 
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7.2 Telephone Network  

7.3 Sound System 
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79 
 

7.1 Overview 

 

This chapter is about light current, including telephone Networks, CCTV systems, and sound 

systems. 

 

7.2Telephone Network 
 

The telephone systems are among the important systems that must be designed in the project, 

which works to connect all the phones in the project together through an internal network through 

which employees can easily talk to each other through an internal central. [8] 

There are two types: 

1. Traditional system : 

1. Analog : 

It is an ordinary device that can only make calls, and you can identify it by its 

wire, which consists of one pair of wires . 

 

2. Digital : 

You can perform additional operations such as storing numbers, forwarding calls, 

and revealing the caller's number. 

 

2. The modern system (Protocol Internet) 

 

 

 

 

 

 

 



80 
 

System components: 

• Outlets: registered jack RJ-11 usually it use [8]. 

• IP-telephone: Usually phones use built-in IP feature so that it is connected directly to the 

network [8]. 

• Telephone box: It is used to collect the ends of telephone cables together to facilitate the 

branching and maintenance process [8]. 

• Intermediate distribution frame: also called SDF Sub Distribution Frame, it is an 

intermediate panel between the main panel of the building and the distribution boxes in the 

building every turn [8]. 

• Main distribution frame: it is a collection board in which all lines entering and leaving it 

are collected and organized, and it is considered the focal point for all lines and is 

distributed from it to the sub-complexes scattered throughout the building[8]. 

• Private automatic branch exchange: the PABX is used to connect a group of internal 

telephone lines and exchange calls between them [8]. 

• Cables/Wires: The data transmission cables consist of 4 pairs of wires here, and if the 

distances are more than 90 meters, it uses Fiber Optics type [8]. 
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7.3 Sound System 

Figure 7.1 sound system 

 

This system is used in. 

1. Send a voice message to everyone in the building 

2. Background music 

3. Evacuation system during a fire 

4. Sound systems in meeting rooms and halls 

 

System components  

1. Mixer Amplifier. 

2. Microphones. 

3. Loudspeaker. 

4. Microphone Socket. 

5. Cable 
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7.4 Closed Circuit Television SYSTEM (CCTV) 
 

Types of monitoring systems 

1. Analog CCTV System  

 2. Network CCTV System  

The network CCTV System is used in the project 

 

System parts 

1. Network Video Recorders (NVR) 

2. IP cameras 

3. UTP Cable as Cat6a  

 

System design  

1. Choose the number of cameras and their locations, as they are placed in corridors, entrances, 

rooms that contain sensitive devices, server rooms, at reception and outdoor yards. 

• In corridors and indoor places, we choose Indoor Cameras to cover the area to be 

monitored.it attached from appendix E 

• In outdoor places we choose outdoor Cameras 

2. Choose the NVR so that the number of its entrances is suitable for the number of cameras it 

attached from appendix E 

3. Choose the screen so that its size is suitable for the number of cameras to give us a clear vision 

when dividing the screen into small screens with the number of cameras. [10] 
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8.1 overview 
 

This chapter about earthing systems, types, lightning system 

8.2 Earthing System 

Earthing is defined as a conductive connection to the electrical potential of the earth’s surface, it 

is the most important part of electrical design, to ensure human and equipment protection.   

 

Components of the earthing system: 

• Soil resistivity. 

• Earth rod.  

• the grounding conductors that connect the electrode to the objects to be grounded. 

Figure 8.1 copper rod earthing system [7] 
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the main earthing terminal(MET), as it is a bus bar from which all protection conductors come out, 

and from protective conductors all nearby metallic objects that do not originally carry current (gas 

pipes, windows, and metal doors) it is known as equal potential conductors.[2] 

Figure 8.2 M.E.T 

The MET connects with earthing electrode through conductor earthing, so differentiation must be 

between protective conductors and earthing conductors, the protective conductors connect with 

objects to be earthed and with the earthing conductor in panels [2]. 

The earthing conductors connect on the one hand to the MET and on the other to earthing network 

[2]. 

The most important factors affecting on-ground resistance value: 

• The percentage of humidity in the soil. 

• Burial depth. 

• The resistance of the ground in which the electrodes are buried 

• The number of earthing electrodes.  

 

Soil resistivity: 

The soil must be suitable in terms of the specific resistance of the soil and the possibility 

of placing electrodes, as the resistance varies from one soil to another. 
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Earthing Electrodes : 

Earthing electrodes are the rods that are buried in the ground, and the devices that need grounding 

are connected through the ground connection, and they are considered one of the cheapest types 

of electrodes, as they are buried for a distance of not less than three meters in the ground, the 

electrode is mostly made of copper. 

Figure 8.3 earthing electrodes [2] 

 

Earthing leads: 

It is a copper strip with a section within 2.5*25mm, this is to connect the device to be grounded 

with the ground electrode. 
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Grounding in residential buildings: 

In building installations, a separate ground electrode (or grounding network) is allocated for the 

distribution transformer or for the main feeding box. It should be noted that the low voltage panels 

are separated by another electrode, which is connected to the MET, and then connected to all the 

BBS in the feeding sub-panels for sockets.[2]  

As for devices such as central air conditioning located on rooftops, they are connected together in 

a row with copper connections and then to the ground through two electrodes. 

 

Figure 8.4 earthing of AC [2] 

 

Grounding of communication devices: 

It must be taken into account when grounding communication devices that they are separated from 

the grounding of power devices because the multiplicity of grounding points between power and 

communication equipment leads to problems in communication systems due to noise [2]. 
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8.3 Grounding methods 
 

• Electrode grounding : 

Earthing using an electrode copper rod (one or more) inserted into the ground to reach the 

layers of the earth with low specific resistance and thus obtaining a low ground resistance 

is connected to the main grounding rod in the electrical panel. [10] 

 

• Galvanized grounding : 

Earthing by means of copper tape or galvanized iron, which is welded with the building’s 

foundation iron, and is connected to the main earthing rod. [10] 

 

 

8.4 Lightning Design 
 

A lightning rod tool connected to the ground with a pointed head fixed at the highest peak in the 

building collects the huge charges resulting from lightning strikes and discharges them into the 

ground, and its purpose is to protect electrical appliances and equipment. [10] 

Pulsar:  

A lightning rod consists of a tapered rod of different lengths connected to the ground by means 

of a cable and electrodes. 

The cable connecting the pulsar is extended in non-metallic pipes that are fixed to the walls of 

the facility by means of special cleats placed at equal distances over the entire height. [10] 

 

The most important things related to the pulsar: 

• The electrical resistance should not be increased about (10 ohms) for the protection system. 

• Ground bars are made from red copper and no less in diameter than About 12 mm 

• You have to be Electrodes at the closer possible distance from Enterprise. [10] 
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Pulsar design: 

Figure 8.5 Pulsar design [10] 

 

Figure 8.6 lightning rod [10] 
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Table 8.1 lightning table [10] 

 

Figure 8.7 lightning for hotel 
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Chapter Nine  

Conclusion   
 

9.1 Conclusion  

9.2 Recommendation   
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9.1 Conclusion  
 

Electrical designs are considered one of the most important things that must be taken into account 

when designing buildings in general, as the designs must be characterized by accuracy, safety, 

ease of maintenance, and use, and the designs must take into account the use of the code and its 

instructions. 

When designing the transformer room, the necessary considerations should be taken in spacing, 

which helps in the ease of maintenance work. 

In this project, all the electrical designs necessary for the hotel were designed, which include all 

of the electrical outlet designs, the design of dynamic load diagrams, fire systems, monitoring 

systems, calling and telephone, and then calculating the size of the necessary transformer, 

As for the lighting, the building lighting was designed by a program specialized in the design of 

internal and external lighting systems, as it works on simulating the lighting systems in the building 

before implementation, which facilitates the selection of lighting units according to the used area 

required and to ensure that the appropriate level of lighting intensity is reached. 

 

9.2 Recommendation   

When working on the dialux program for lighting , work on the latest version, which helps to 

choose lighting units that save energy, as we were unable to work on the latest version because 

there are some problems in the program as it is under updating. 

Work on designing a building management system for the hotel, which helps to save and 

rationalize energy 
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