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Wind Power Density for Ormara and Jiwani - 
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Abstract— This study presents the comparative investigation of  the power density of wind for two coastal areas that is Ormara 
and Jiwani in Provence Balochistan of Pakistan. 10 years data (1998-2007) have been taken from the Meteorological Department 
(PMD-Karachi Office). By using five different numerical methods, wind power densities are calculated for Ormara and Jiwani. By 
the comparison,  it is observed that Ormara have higher power density as compared to Jiwani. In the month of April maximum 
wind power density is predicted. 

 Index Terms—  Wind energy, Weibull distribution, Weibull Parameters, Scale Parameter, Shape Parameter, Wind Power Density. 

——————————     —————————— 

INTRODUCTION 
HE rapid increase in inhabitants, industrialization, 
materialistic standard of living style and extra ordinary 

use of energy is the main cause of a huge demand of 
electricity in Pakistan.  

According to Pakistan American Business Association 
(PABA), Pakistan stands second in the field of economy 
which is producing 15,886 MW while the demand is around 
19,500 MW.  The imbalance between supply and demand is 
3500 MW (approximately) while in hot weather this 
disparity increases to 6000 MW or more. As a result the 
load shading increases and lasts between 8 to 12 hours per 
day [1, 2] 

Not only Pakistan but all over the world countries are 
facing a tremendous problem of energy crises. After a long 
research and investigation all developed countries are 
diverting to the renewable energy resources [3]. It is a great 
challenge for all the countries around the globe to 
overcome on energy crises. As for Pakistan it is the greatest 
menace to tackle with. It is the peak time to take a courage 
and well-coordinated leap to renewable energy resources as 
other developed countries are doing. Below is graphical 
representation of  Global Renewable energy report 2018 
summary of  last ten years from 2007- 2017 [4, 5]. 

 

 Figure 1: Represent World Usage of   Renewable energy from 2007-2017 

 

Above bar graph shows that the world is utilizing around 
2,195 GW from renewable resources. Among all or 
renewable energies only wind and solar are considered the 
cheapest and the easiest resource for the generation of 
electricity [5,6]. 
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Figure 2: Ten top countries representations of Power Generation by 
Renewable energy reported-2017 

Above bar graph represent the percentage composition 
between wind and solar ratio. From last ten years it is clear 
that the wind and solar are sources being used as the main 
sources for the generation of electricity among all of 
renewable resources [7]. 

Wind is one of the most important resources for 
production of electricity. All over the world the wind farm 
is used rapidly and frequently for power generation and its 
capacity is increased annually. Below is the 
representationof the wind power production data graph of 
recent past ten years. 
 
 

 Figure 3: Previous 10 years record Graph of Wind Power generation with 
annual addition. 
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According to the geographical location of Pakistan, 
Balochistan and Sindh are located on the Ideal position on 
the coastal belt of Pakistan. The coastal belt is always rich of 
wind energy and it is considered the best location for wind 
farm.  
 

This paper represents the comparative study of wind 
energy production and power density of wind by using 
weibull formula of two coastal areas of Balochistan, 
Pakistan.  

GEOGRAPHICAL LOCATION OF ORMARA AND JIWANI, 
BALOCHISTAN PAKISTAN  

Ormara and Jiwani are the best location for wind farm. 
Ormara is situated on coastal belt of Makran while Jiwani is 
situated in the coastal region of port of Gawader [8] 

WEIBULL DISTRIBUTION 
Wind data can generally be interpreted by the weibull 

distribution formula.  K and c are the two important 
parameters of this formula.  K is known as shape parameter 
which is dimensionless while c has a dimension and so 
called scale parameter[9]. It has a dimension of velocity 
with standard unit m/s [8].  Different numerical methods 
and techniques are normally used to determine the 
calculated values of  k and c. In this study enlist five 
numerical methods are using for the estimation of 
parameters (k and c) [10]. 

 
1. Maximum Likelihood Method 
2. Moment Method 
3. Empirical Method 
4. Modified Maximum Likelihood Method 
5. Energy Pattern  Factor Method[11-14] 

 
Probability Density function (PDF): 
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for the above equation k and c can be determine by using 
above mentions numerical methods [15]. 

WIND POWER CALCULATION FORMULA AND WIND 
POWER DENSITY: 

Kinetic energy (K.E) of air mass is called energy of wind 
[16] [17].  The mathematical equation of kinetic energy is: 

K.E = ½ * m * v2 

Where, m is the mass and v is the velocity. 
The product of  volume (V) and density(ρ) gives the mass 
(m) of air [16].  

m  = V * ρ * 1 

The mass of air can be written as [18]: 
 

                                m  = ½ * A * t * ρ * v3 
 

In the specific period of time (t), cross-section area (A) and 
constant wind velocity (v) produce the mass (m) of air [19]. 
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Wind power density can be calculated by using the 
equation is give below [20]: 

 
Wind power density (WPD) = ½ *  ρ * V3 

Wind Power density depends on three important factor i.e, 
height from the ground level, pressure of air and 
temperature of that region [21]. The power density can be 
calculated annually with the help of Weibull power density 
formula. 

Naturally three important factors depend on the wind 
power density (WPD): 

Altitude (m) 

Air Pressure (pa) 

Temperature (0C or K ) [16]. 

Weibull density formula can help for the calculation of 
power density, according to the formula of power density 
[22-24]:  

Pw =  ½ * ρ * V3 * Γ * (1 + 3
�
 ) 

 
 

RESULT AND DISCUSSION: 
 

The comparison of wind power density for Ormara and 
Jiwani is executed in this study. Weibull power density 
formula has been used to calculate the value of power 
density. Measured values and five different numerical 
methods (MMLM, MOM, EmM, EPM and MLM) has been 
carried out the power density values.  Histogram of Power 
density Comparison of Measured and 5 numerical methods 
of Ormara and Jiwani also have been produced for the 
period of 10 years (1998-2007). 
 
WIND POWER DENSITIES FOR ORMARA AND JIWANI. 

A table below shows the comparison of measured and 
predicted power density for 10 years (1998-2007) by using 
five numerical methods. Histogram have also been plotted 
to know the predicted power density. 
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Figure 4: Histogram of Power density Comparison of Measured and 5 numerical methods of Ormara for the period of 10 years (1998-2007). 
 
 
 

 

Figure 5: Histogram of Power density Comparison of Measured and 5 numerical methods of Jiwani for the period of 10 years (1998-2007). 
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For Ormara, top value of power density is measured 
1541.333 W/m2 in the month of April and smaller value is 
308.44 W/m2 in December. In the month of April, May, 
August and September wind farm can generate the 
maximum power and can give more efficiency as compared 
to any other month. Mostly in the cold weather, least value 
of power density has been observed. 
  
For Jiwani, chief power density value is 560.825 W/m2 has 
been observed in July while the smallest value is 109.262 
W/m2 in December. The highest wind power density and 
maximum efficiency have been observed from February to 
August.  
 
The result of this investigation on Ormara and Jiwani is that 
the both locations have the highest value of wind power 
densities all over the year. Ten year data of wind have been 
used and it has been justified that as compared to Jiwani, 
Ormara gives higher power generation value and greater 
wind power density.  
 
There are different categories for the wind power density. If 
the power density reach till  150 Watt/m2  is considered as 
poor power density, from 150W/m2 to 250 W/m2 is fair 
quality, 250 W/m2 to 350 W/m2 is good one while its 
range exceeds 350 W/m2 is the excellent. With the help of 
wind power density, cost efficiency of electric power can be 
determined [25,26]. 
 

CONCLUSION: 
Ormara and Jiwani, the two coastal locations of 
Balochistan, Pakistan have been studied in this work. 
Parameters of Weibull has been determined, use of five 
numerical methods and histogram have been drawn. The 
most important points of this study are below: 

1. In Ormara, uppermost value of power density is 
1541.333 W/m2 in the month of April and smaller 
value is 308.44 W/m2 in December. 
 

2. In Jiwani, uppermost power density value is 
560.825 W/m2 in month of July while, lowermost 
value is 109.262 W/m2 in December. 
 

3. It is concluded that air contract in cold while swell 
in warm season. Histogram of power density 
shows all the values throughout the period of ten 
year. 
 

4. It is clear that the coast of Ormara and Jiwani have 
a high wind potential throughout the year and it 
can be utilized for the power generation of wind. 
 

5. This investigation result that Ormara can generate 
higher wind power as compared to Jiwani. 
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