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 The process of generating clean electricity requires several factors, 

including materials that produce energy and technology used in the production of 

energy as well as the environment in which it is possible to produce clean energy. 

This is what was found in the movement of visitors to the holy shrines in Karbala, 

of visitors and for a period of (10) hours of the day, which helps the national 

electricity network.

Joules, footsteps, electricity, holy shrines, visitors.
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1. Introduction
Clean energy has become one of the most 

important issues in the life of societies. There 

are many ways of generating clean energy 

depending on the Environment and spatial 

conditions, some of which may be through the 

movement of air or the sun or the movement 

of people and others.

 The holy shrines in Iraq have a large 

number of visitors and employees, and 

therefore the movement generated from them 

can be exploited to generate clean electrical 

energy that contributes to the preservation of 

the environment.

The research aims is obtaining general 

indicators of the amount of clean electrical 

energy that can be generated from visitor steps 

to the two holy shrines in Karbala.

as energy generated from relatively 

unlimited sources of vanishing, such 

as wind, water, sun and others, also 

does not depend on the combustion of 

conventional fuel [1] and add to it the 

electrical energy generated by human 

movement, a relatively modern energy 

which is transformed movement of human 

foot cover on the ground to generate a 

clean electrical energy that can be used 

in street lighting or advertising signs or 

other applications. 

 4. Generation of electricity from 
human movement

As a result of the ongoing search for new 

sources of clean energy, science has reached 

the possibility of generating electricity from 

"The steps of man are not just a movement 

from one point to another, but these steps can 

generate electricity." [2] "The world is wasting 

energy every day that can be exploited in a 

good way." [3] A number of companies have 

manufacturer - generate electricity by storing 

then reproducing them to generate continuous 

electricity depending on the number of steps 

[4]

A (Piezoelectric) is a technique that can 

generate electricity by pressure, such as the 

pressure exerted on the feet during walking, 

and generates an electric current that can be 

used to charge batteries, and this is an old 

technique that has long been used in lighters. 

Electricity can be generated by the pressure 

of certain materials such as quartz Generates 

voltage difference resulting in a simple 
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electric current and the result of changing the 

size, when pressed on the material converge 

some of the electrical charges, generating on 

both ends of an electric effort [5].

study the product of a company to determine 

the amount of electrical energy that can 

in Karbala. And this product will be with 

piezoelectric technique (Pavegen, UK) – 

(V3) technology. These tiles are resistants to 

water, dust and chemicals. They also carry a 

weight of up to (700) kg per piece for (0.1) 

by country of manufacture [6]. Where each 

footstep generates approximately (3-5) joules 

of energy [7] therefore we can have considered 

 As for cost of tiles there is a large 

different between companies depending on 

the cost of employs, material, taxes, place of 

project and so many other elements that effect 

this research will be limited on the object 

of power (amount of clean electrical energy 

generated) only without considering the cost 

issue.

have three generators and the manner of its 

arrangement [8]

5. Space of human movement
The principle of the work of the tile is 

the pressure caused by foot step, and we will 

assume -for research purposes- that the path 

moves by one person and regularly in case 

of more than one person or a smaller step, 

this means increasing the number of steps 

and thus increasing the energy generated by 

these steps. Therefore, our calculations will be 

based on the minimum expected steps, not the 

maximum. 

the distance between the footsteps of the adult 

man according to the nature of movement, 

where we note that the distance between the 

feet during the walk varies from (625 - 875) 

mm. and therefore can be considered that the 

average of distance between the footsteps is 

shows the width of the human body, which is 

(625) mm. Since there is no detailed statistics 

of the number of visitors showing whether the 

visitor is a man, woman or a child and so on, 

therefore adult measurements will be adopted 

for purposes of calculations within the search.
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[8]

Based on the measurements above we can 

draw up a diagram that shows the following:

650) mm. which is (7.25 0.65) m. and the 

approximate area (4.7) m2 can provide ten 

Source: Researcher

and the approximate area (2.3) m2 can provide 

Source: Researcher

6. Street lighting
 The street lights are different according 

to the street function and the height of the light 

column and the type of light used in it ranging 

from 40 watts to 300 watts in highways and so 

on [9]

7.1. Site 

the amount of energy that can be generated 

through the movement of visitors and 

employees to the two holy shrines of imam 

(Hussain and Abbas) in Karbala.

 Since most visitors visit both shrines 

during the visitation, the number of visitors 

to the holey shrine of imam Abbas will be 

calculated only and then the same number will 

be considered for the holey shrine of imam 

Hussain. Because there are a small number 

of visitors visiting the Imam Hussain holy 

shrine without the Imam Abbas holy shrine. 

The probability of underwriting knowing that 

but the goal is to obtain general indicators. 
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[12]

[11]

 It is known that the number of visitors to the holy shrines throughout Iraq in general and 

in Karbala in particular is variable and unstable, sometimes reaching millions of visitors (such 

as visiting the days of Ashura and visiting the half of Shaaban), while the number of visitors in 

other days reaches tens of thousands. Therefore, in order to obtain the general average number 

of daily visitors, the number of visitors and employees entering the holy shrine of imam Abbas 

winter months also a part of the summer holidays for students and colleges, the purpose is to 

get a general average for the number of daily arrivals (pedestrian) of the holy shrine of imam 

Abbas as in Table (1).
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            Table (1): Number of entrants to the holey shrine of imam Abbas [13]
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 To ensure that the steps of all visitors 

and employees are included in the generation 

of clean electricity we will distribute tiles of 

gates (entrances) to the holy shrine we will.

will be in both sides of every gate in the holy 

Imam Abbas [17]

Hussain [16]  

 The area of tiles can be calculated 

after installing the width of entries in the two 

holy shrines approximately –that the widths 

to the researcher - considered is (3) meters, 

footsteps or the path of ten footsteps the Width 

will be:

 This means the width of two paths will 

be (2.6) m. and therefore the spaces are as 

follows: 

• The 10-footsteps path area is: (7.25 x 2.6 

= 18.85) m2.
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• The 5-footsteps path area is: (3.63 x 2.6 

= 9.44) m2.

• The total area of the tiles in one gate 

(entrance) is (18.85 + 9.44 = 28.29) m2

 The number of gates (entrances) to the 

holy shrine of Imam Hussain are (7) gates 

[14] and in the holy shrine of imam Abbas are 

(10) gates [15]. So that the total area of tiles of 

7.4. Calculate generated energy
 We can now calculate the approximate 

electric power generated by the movement of 

human who inter to the holy shrine of imam 

Abbas (visitors and staff) as this outline 

procedure:

•  84478 (person per day inter to the 

20274720 joules/second 

 This main we can generate in one day 

about (20) million joules/ second. 

As in cost of tiles there is a large different 

between companies also the type of  battery 

there is a large different between companies  

depending on the cost of employs, material, 

taxes and so many other elements that effect 

we know that the process of energy storage 

and reprocessing will cost us a loss depending 

on the type of  battery and the method of 

conversion used, ranging from (5%) and up to 

(70%) in some cases or more, we can adopted 

a general rate which is (30%) of the amount 

of energy lost [18] then we can calculate the 

amount of electrical energy - the approximate 

- obtained as follows:

• The energy that can be stored and 

reproduced - after the deletion of lost energy - 

represents the proportion of (70%) of the total 

energy and thus equal to:

second in one day (24) hours

day to run the system, so if we do storage for 

period of (10) days and not for one day will be 

our total:

operation of the system, where each day will 

be compensated for the use of a day to store 

constant. That is, this storage process takes 

• The amount of electrical energy achieved 

in the second (joule represent energy for one 

second) and stored for ten days thus we can 

convert it to a number of hours of operation 

as follows:

      140000000 ÷ 60 (second) = 2333333 

joule / minute

      2333333 ÷ 60 (minute) = 38888 joule 

/ hour

• If we know that: (1) watt = (1) joule / sec 

[19] this means that we have electric power 
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can occupy (38888) watt / hour and since the 

street lighting proposed by the (LED) is (100) 

watts then:

    (38888) ÷ (100) watts = 388 streets light 

worked (one hour/day).

• Since the work hours of night lighting 

varies according to the seasons of the year and 

ranges from (8-12) hours therefore it can be 

adopted a general rate is (10) hours per day: 

The result is therefore:

      (388) watts ÷ (10) hours = (38) street 

light column works for (10) hours per day 

at night. Therefore, it is possible to provide 

clean electricity to supply street light columns 

which works for (10) hours per day for (38) 

columns of street light with (19) columns on 

each side between the two holy shrines in 

Karbala.

 If the distance between one column 

and another is (10) meters, then this column 

will cover the two sides at a distance of 

(190) meters between the two shrines. If we 

knowing that the distance between the outer 

fence of the two shrines is about (250) meters, 

while the distance for the pedestrian walking 

and sitting between the two holy shrines is 

about (190) meters [20], this means that street 

light columns will cover (100%) for the need 

Karbala [21]

8. Conclusions
1. The possibility of providing clean 

and in quantities that allows the work of street 

lighting and electric billboards at the holy 

shrines of Karbala.

2. There are a number of occasions where 

the number of visitors to millions and here can 

generate a large clean electric power which 

can be sold to the public electricity network.

3. The amount of clean electricity 

obtained depends on the amount of storage 

operation.

1- The work of additional research 

concerning the rest of the holy thresholds and 

the generation of clean electricity.

the generation of clean electricity in crowded 

places in Baghdad and Iraq.
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