
Dr : Mohamed Ahmed Ebrahim 



Dr : Mohamed Ahmed Ebrahim 

Benha University 

Faculty of Engineering at Shoubra 

Electrical Engineering Dept. 

Undergraduate Course 

E-mail: mohamed.mohamed@feng.bu.edu.eg 

Web site: http://bu.edu.eg/staff/mohamedmohamed033 

Ameeria Integrated 

Technology Education Cluster 

Renewable energy ppt - YouTube.flv
Renewable energy ppt - YouTube.flv


Dr : Mohamed Ahmed Ebrahim 

Renewable energy ppt - YouTube.flv
Renewable energy ppt - YouTube.flv


Dr : Mohamed Ahmed Ebrahim 

Power Circuits design 

2nd step  
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Design steps  

 

• Electrical works contains The sockets, which feeds any 

equipment, as well as any motors, elevators or any other 

load in the building. In this part, the architect intervenes to 

determine the sockets places.  

• The 2nd step in electrical installation design includes: 

    * Sockets. 

    * HVAC loads. 

    * power loads (Elevators – Escalators – Pumps ). 
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1. Sockets 
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Sockets Classification as stated in the Egyptian 

code 
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Sockets types 

Types S (VA) 

  

Wattage  Application 

  

C.B shape 

Normal 

socket 

 

180 VA 

1000 : 1500 Watt  

Single Outlet (5-7) 

Socket per circuit 

 

 

 

General Used 

 

 

10 A : 16 A 

Double 

socket 

 

360 VA 

Power 

socket 

2000 : 5000 

VA 

1500 : 3000 W (one 

socket per circuit) 

 

-Kitchen 

-Laundry 

-Drilling machine 

 

20 A  : 32 A 

 

U.P.S 

socket 

250 VA  

Computer 

 

 

 

 

 

10 A : 16 A 

 Weather 

proof 

socket 

150 : 250 VA -Corridor 

-Kitchen 

-Bathroom 

-Outdoor 

-Stores 
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Sockets Mounting 

Mounting 

 

Wall mounting             Floor mounting             Furniture mounting 

-Rise from the land         -IP must be very high 

 30cm (offices)                 (IP 67) 

 120cm (water area) 
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Sockets Distribution 

• Socket distribution for a given room is dependent on the 

following factors:  

1. Room application (every (2 – 5) meter on the Room 

circumference for residential applications). 

2. Room furniture.  

3. Each 3 meters put a single or duplex socket (in case of no 

furniture DWG). 

4. For kitchens, there must be at least one power socket.  

According to the Furniture. 
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• For low voltage Applications 

 

 

 

• Or 
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Sockets legend 
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Wiring for Sockets Circuits 

 

1. Socket circuits connected with a copper cable as cross 

secession area (3 * 3 mm2), and circuit breaker 16 or 20 amp. 

2. In case of power sockets with 16 amp circuit breaker or 20 

amp, each of them directly into the separately circuit of their 

own circuit breaker. 

3. The number of luminaires or outlets used for lighting units that 

carry one separately circuit shall not exceed ten outlets. 
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Electric lines calculations for Sockets 

1. For socket lines:  

2. For power socket lines:  
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3. For hand drier:  
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2. HVAC 
(heating, ventilation, and air conditioning) 
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Air conditions (AC) 

 
1. Air conditions (AC) 

Air conditioning (often referred to as A/C, AC or air con) is the 

process of altering the properties of air (primarily temperature 

and humidity) to more comfortable conditions, typically with the 

aim of distributing the conditioned air to an occupied space to 

improve thermal comfort and indoor air quality. 
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Air conditioning Units 

• Feeding by an electrical 

cable connected directly to 

the panel by MCB circuit 

breaker. 

• The load is calculated as a 

motor load. 

• Used in (open place-lecture 

hall-Apartment). 

• This type is used in hotels or 

large commercial buildings 

and consists of central air 

conditioning units that are 

usually on the roof. 

• The air is distributed to the 

rooms through pipes or the 

fan cool unit FCU and the air 

comes out of the diffuser. 

 

Split Units Center Units 
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Air condition Types 

Types 

 

Split & window       Split duct          Split type          Window type 

                                                    - consists of (fan, grill, and compressor)  
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Conditioned Area 
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• Usually the power loads defined by horse power (HP), when 

calculation the HP transferred to KW.  

• 1 hp = 746 Watt. 

• 1 hp → covered area (9 – 12) m2 for average 10 m2 . 

• ℎ𝑝= 𝐴10 → for height 2.5 meter and for another height. 

• ℎ𝑝= 𝐴 ×ℎ/25 

• Is a large unit can feed the whole building and can reach the 

capacity of chiller to 0.5 mw. 

 

Wiring for Air conditions 
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1. For Air conditioners lines: 

      Each unit takes a separate line 

 

Electric lines calculations for Air Conditioners 
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3. Power & Current 

Calculations  
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Electrical Power Triangle 

• Electrical Power Triangle: 
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• Power Factor: 

It`s a percentage of used active power. 

 𝑷.𝑭 = 𝑷/ 𝑺  

Where:  

   * P =Active Power.        * S=Apparent Power. 

• Note 

 For fluorescent lamps PF = 0.45 = 0.6  

 For halogen or spots  PF = 1 
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kVAR / kW Estimation values ​​when improving 

the power factor 
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Power Calculation 

1. For lighting:  

      * Incident & Florescent lamps:  Depend on lamp power. 

      * For chandeliers:  S= 400≈500 VA. 

 

2. For Electrical Sockets (Outlets):  
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Current Calculation 

 

1. Single phase loads:  

I (Amp) = 4.5 Skva 

  

2. Three phase loads:  

I (Amp) = 1.5 Skva  
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Diversity factor (Df) 

• It`s the percentage of expected on line loads connected at the 

same time.  

 

  *For lighting          0.7 ≈ 1  

  * For all sockets          0.6 ≈ 0.9  

  * For Air conditioners        1  

  * For heaters and hand drier        1 
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Load Schedule 


