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ABSTRACT 

 

 

In this paper, we propose a framework to characterize the energy consumption of DIU 

Buildings and their subcomponents (e.g., connected light, fan, air condition (AC), lift, street 

light, campus light, power socket, water pump, IT accessories, CL light, etc). This 

framework serves as a key component in describing the environmental impacts of decisions 

in manufacturing operations design and control, especially at the sub-cellular level. 

Furthermore, the suggested framework may utilize to investigate the inter-relationship of 

operational decisions and environmental impacts within a manufacturing plant. The 

proposed framework for gathering energy data is illustrated in the paper's conclusion. 

 

 

 

Keywords: Data Analysis, Energy Benchmarking, Load Curve, Energy Consumption, 

Energy Monitoring System.
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CHAPTER 1  

INTRODUCTION 

 

 

1.1 Introduction 

No modern day would be complete without electricity. Day by day its demand increasing. But 

now in Bangladesh electricity is shortage for fuel are going end. Increasing global energy use 

has already led to supply difficulties, challenges, depletion of energy supplies, and significant 

environmental repercussions. It has also assimilated into contemporary life, and it's difficult to 

imagine existence without it. In our daily lives, electricity serves a variety of purposes. It is 

utilized for residential purposes such as operating fans, electric stoves, air conditioning, and 

lighting up rooms. People can find consolation in all of these. Electricity is used in factories to 

operate massive machinery. Electricity producers of a variety of commodities, including food, 

clothing, paper, and other necessities. 

It has revolution modern modes of transportation and communication. It is quick to travel by 

electric trains and battery-powered vehicles. The most common types of entertainment, such 

as radio, television, and movies, are made possible by electricity. Electricity has also facilitated 

the development of contemporary technology such as computers and robotics. X-rays and 

ECGs are two medical and surgical procedures that heavily rely on electricity. Every day, more 

people utilize power. 

 

1.2 Problem Statement and /or Proposed solution(s) 

Reasons of the Power Loss in DIU Building 

 

❖ When students leave their dorm rooms or hall, they don't turn off the lights or the 

fans. 

✓ Solution: Have to use sensor switch (physical) of every rooms. 

❖ As the Generator provide energy long time during the load-shedding its working 

lifetime reducing day by day.  

✓ Solution: We can use solar system instead of generator. 

1.3 Aims/ Objectives 

1. To Reduce Loss of energy of DIU buildings. 

2. To find out the unusual incident. 

3. To gather information on relating events. 

4. To sort out specific area. 

5. To find out the types of occurrence. 

6. To elaborate the process of causing problems. 

7. To know energy consumption usually used per day. 

8. To compare the connected load and using load. 
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1.4 Brief Technologies 

As our project area is located in a such area where sunlight and its heat produce in a bulk 

amount so by using a solar technology we can produce an expected amount of electrical energy. 

So solar technology can be applied in circumstances. Solar technology is cost friendly also 

ecofriendly. As result it is more efficient for our project area then any kind of technology we 

assumed.   

 

1.5 Implementation Schedule  

Timeframe 

 

▪ Started the inspection in field  

▪ The beginning of the project/field work duration time is from 8.00am to 10.00pm. 

▪ Duration time of field work from 9 august to 15 August 2022. 

▪ Each and every day every hour like 8.00am to 10.00pm,10.00am-11.00am was 

investigated on project site. 

▪ The time of occurring load-shedding was accurately counted. 

Project Timeframe for Solar 

Project timeframe or time-life means how many years the project will be working or operated. 

In this project the life time of the solar has been taken 25 years. For the net metering project in 

Bangladesh we count the time-life of solar panel is 20 year. 

 

1.6 Organization 

While writing the report at first, we started with our introduction Here we described about the 

electricity and it power demand and using area. Then we described the problem main statement 

and proposed our solution. Aims and objectives of our project and the technologies that we are 

going to use is described.  

 

Then we moved forward to our 2nd chapter which is literature review. Here we had a vast 

discussion about studies of energy consumption across time, energy feedback, revulsion and 

technologies.  

 

Then we moved to our 3rd chapter which is Conceptual Framework & System Design. Here 

we showed our system design, system analysis. Then we thoroughly arranged our collected 

data from YKSG-1 and DISS and the calculation of total energy consumption. Then we showed 

load curve and load duration curve graph by analyzing those data day by day. Then we 

summarized the whole chapter. 

 

Then we moved forward to chapter 4 which is result and discussions. This is the most important 

chapter of our thesis. Here we calculate the cost calculation of YKSG-1 for total generation 

cost from generator then we showed the price list of solar panels in Bangladesh. And the cost 

of our requirement of solar panel. Then calculate the cost calculation for DISS for total 
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generation cost from generator then we showed the cost of our requirement of solar panel for 

DISS. At the end of this chapter we had a discussion.  

 

Now here comes the chapter 5 which is project management. In this chapter we described about 

the task that we have faced and the milestone that we have achieved. We have described that 

we faced which kind of problems and how we solved them. And also, we described the resource 

and cost management. Also, the lesson that we have learnt from this project we described all 

of them briefly.  

 

Now in chapter 6 we have described about the impact assessment of the project which are 

economical social and global impact and environmental and ethical issues also described about 

utilization of existing standards or codes and also described the other concerns of this project.  

 

In the last chapter which is chapter 7 we described the conclusion and our recommendation for 

future. And lastly all the references have been added.
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CHAPTER 2  

LITERATURE REVIEW 

 

 

2.1 Introduction 

This study builds a reservoir of energy knowledge using patent data. The impact of new 

information on energy consumption is then estimated using these stocks in a quadratic 

formulation of a constrained variable cost function. As a result, it incorporates two types of 

earlier economic literature. The first are earlier analyses of the impact on energy usage over 

time. Studies on the productivity of R&D make up the second category of related work. The 

current study advances prior research by using patent data to more accurately gauge technical 

advancement. This work can also be improved by using patent data. The next part outlines 

earlier research in both fields and explains how utilizing patent data enhances each study's 

findings. 

 

2.2 Studies of Energy Consumption Across Time 
 

Beginning with a series of articles by in the 1970s, studies of energy use through time were 

writers including David Wood, Ernst Berndt, and Dale Jorgenson. Usually, the expense of a 

flexible form to create factor demand equations, one would utilize the or production function. 

Several articles published in these writers used the 1970s to research the need for energy in 

American companies functions for trans-log costs. Incorporating technological development 

into these was first done by Jorgenson models. They simply included a temporal trend in the 

regressions, as did the papers that came after theirs, to model technological development. Using 

a temporal trend to depict technological advancement, Jorgenson and Fraumeni (1981) 

discovered that it was energy-consuming, meaning that energy demand per unit output rose 

with time. But the information in their report was dated 1958. to 1974. The two energy crises 

of the 1970s spurred a great deal of innovation intended to save energy, as seen in Popp 

(1998a). The information utilized by Jorgenson and Fraumeni did not incorporate such 

technical development. It is reasonable to expect that the outcomes may change now as a result. 

Recent research does confirm that energy is saved by technology advancement. Translog cost 

functions for the industrial sectors in the US, Canada, and France are estimated by Berndt, 

Kolstad, and Lee (1993). They discover that technical advancement results in gasoline and 

power cost reductions. In a related research, Mountain, Stipdonk, and Warren (1989) discover 

that technical advancement in Ontario's manufacturing sectors uses natural gas and saves oil. 

The industry had an impact on the power usage results. Technology has the effect of increasing 

natural gas use because over the time period covered in their article, natural gas prices were 

continually low. Although the majority of the technical change is contained in new forms of 

capital, Sterner (1990) shows a positive rate of technological advancement toward fuel-saving 

in the Mexican cement sector. Berndt (1990) also points out that improvements in energy 

conservation typically followed changes in energy pricing. In addition to investing in new, less 

energy-intensive equipment, industry was shifting away from energy as a result of rising prices. 
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The average quality of energy has improved as well, he adds. Businesses are utilizing more 

energy-efficient sources, such electricity. 

 

The ability to simulate technological advancement by only include a time trend in their model 

is a characteristic shared by all of the aforementioned papers. There are two problems with 

using a time trend. One is that variations in energy prices are connected with advancements in 

energy-saving technologies rather than happening at random throughout time. The findings of 

these articles are so dependent on the time period examined. When energy costs are low, 

technological improvements use energy; when energy prices are high, they save energy. The 

second issue is that the temporal trend can only depict the total effects of technological 

advancement. It can only indicate if all of the technical developments that took place 

throughout the study period resulted in increased or decreased energy demand. For instance, as 

more energy would be needed to run more machines, technical advancements that result in a 

higher reliance on capital may result in an increase in energy demand 5 per unit output. The 

energy might, however, be utilized more effectively than in the past. 

 

The issue with utilizing a temporal trend in both situations is that it is hard to isolate the impact 

of only those technologies that are connected to energy consumption. For instance, the 

Mountain, Stipdonk, and Warren research discovers that the use of natural gas throughout the 

study period was influenced by technical progress. Due to the cheap natural gas costs at the 

time, this happened. As a result, new technologies have a tendency to use gas more frequently 

than other energy sources in order to benefit from low natural gas prices. However, 

technologies could have existed throughout the time period under examination that boosted the 

efficiency of natural gas usage. However, as Mountain analysis only examines the total impact 

of technological progress, the impact of these advancements would not be noted there. 

 

These difficulties are avoided by using patents as a sign of technical development, as is done 

in this study. It is feasible to determine the impact of technology directly connected to energy 

consumption by identifying those patents that are related to energy efficiency. The use of patent 

counts also accounts for variations in the rate of technical development across time. Energy 

costs and technical advancements both significantly influence the direction of technological 

evolution toward energy conservation. Both of these effects can be found in the patent data. 

Policy simulations are made feasible by fusing data on the creation of new patents with data on 

the energy savings brought about by new inventions. 

 

2.3 Studies of the Productivity of R&D 

Studies that estimate the productivity of R&D, like those by Zvi Griliches, Frank Scherer, and 

others in the 1980s, represent the second branch of research that is relevant to this study. These 

studies employ R&D spending as an input to predict production functions using company or 

industry data. There are two methods applied. In the first, R&D costs are employed to build a 

stock of knowledge, often assuming an old R&D depreciation rate of 15%. The approximated 

equation has the following form: 
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log Y = a + b(log X) + g(log K) + e 

 

When K is the stock of knowledge, represented by R&D expenditures, and Y represents output, 

X are conventional inputs, such as labor and capital. The second strategy makes use of growth 

rates to get around the issue of building a knowledge stock by utilizing R&D as a gauge of 

knowledge stock change. These studies provide an estimation for the equation: 

 
where R/Y is a measure of the intensity of R&D and R is a measure of R&D expenditures. 

Griliches provides an overview of both sorts of study (1995). 

 

The findings of these research are conflicting. Between 0.2 and 0.5 is the estimated range of 

the rate of return on R&D. The common errors in estimating production functions, such as 

simultaneity, make it difficult to estimate these equations, especially ones like equation (1). 

For instance, both Griliches and Jacques Mairesse and Philippe Cuneo and Mairesse (1984) 

establish a link between firm R&D and productivity between businesses, but minimal 

correlation across time. These models also suffer from the fact that they do a poor job of 

measuring the effects of R&D spillovers. 

Finally, it is challenging to use R&D investment as a gauge of knowledge since we are unsure 

of its purpose. Process innovations and product innovations are the two basic areas into which 

R&D spending may be separated. Technological developments that increase manufacturing 

efficiency are known as process innovations. Other innovations include changes to products. 

 

They either provide new items or raise the caliber of an already-existing product. Process 

advancements need to have an impact on the company's manufacturing division. Although they 

shouldn't, product improvements do have an impact on output quality. However, if the price 

indices used to normalize the value of production do not sufficiently account for increases in 

the quality of output, the advantages of R&D impacting quality will be understated. Scherer 

(1993) found that when the computer sector is excluded from his data set, estimates on the 

return to R&D from 1973–1989 fell from 0.36 to 0.13. This proves his claim. Due to the 

industry's rapid technical development, the Occupational Labor Statistics develops price 

indices for the computer industry using hedonic approaches. However, when updating the price 

indices of other industries, it does not include quality changes. 

The measure of knowledge in this research is patent numbers rather than R&D costs. We can 

avoid some of the problems with R&D expenses by utilizing patent numbers as a measure of 

the pool of knowledge. To determine the industry of manufacturing and industry of application 

of patents, utilize the Yale Technology Concordance. We may practically be certain that the 

patents represent changes to the manufacturing process rather than changes to the output quality 

by grouping them according to the industry in which they are used. The inventions discussed 

in this article are process innovations, as confirmed by the use of patents awarded to the 

industry in which they are applied. 
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2.4 THE LITERATURE ON ENERGY FEEDBACK  

Psychologists dominated the early investigations on energy feedback, which were conducted 

in the 1970s and 1980s. Most of the time, feedback was viewed as a "intervention," or a 

disturbance of the regular flow of events. For instance, in a typical early feedback experiment, 

a letter would be placed on the consumer's kitchen window each morning, letting them know 

how their intake the day before compared to a predetermined benchmark. Additionally, it was 

frequently understood in terms of behavior reinforcement, inspiring those who were thought to 

be comparatively passive and driven by reward and punishment. These experiments proved 

that, at least temporarily, feedback may change behavior in quantifiable ways. 

 

Feedback is defined as "information on the result of an action or process that may be 

utilized to modify or regulate a process or system... especially by noting the difference 

between an intended and an actual result." 

- Oxford English Dictionary 

Some studies started to emphasize that feedback is a crucial component of learning, as people 

actively absorb information to make sense of their environment (Ellis and Gaskell 1978). 

Another early assessment noted that treatments frequently neglected to evaluate "target 

behaviors" within a systems context in favor of narrowly focusing on their management 

(Winkler and Winett 1982). The comprehensive study by Hutton et al. (1986), conducted in 

three North American cities, advises against stating that any sort of feedback, under any 

circumstances, delivered at any demographic, would yield beneficial benefits. Context is 

crucial. Setting limits for a study's focus or developing a theoretical framework for doing so 

was not always simple. For instance, an evaluation of the efficacy of feedback as shown in 

experimental settings come the conclusion that "Feedback research is...marked by a combined 

lack of concern with theory and overemphasis on application." As a result, Katzev and Johnson 

(1987) state that "our grasp of how feedback does or does not operate remains uncharted or 

unproven." Learning theory offers one solution to this (Ellis and Gaskell 1978; Darby in press). 

 

More recently, the emphasis has switched to more extensive, "ecological" research that used 

bigger samples and longer time horizons. These are frequently supported by energy providers, 

authorities, or the government. In these circumstances, there is less risk of the "Hawthorne 

effect," which refers to people acting differently because they are aware that they are being 

watched. 

Additionally, the importance of qualitative work has increased in feedback studies. Van 

Houwelingen and van Raaij, for instance, used interviews in their research on how goal-setting 

and daily electronic feedback affect gas use (1989). These provide further information about 

the homeowners' actual use of their input, which was "primarily as a permanent check on the 

impact of energy conservation initiatives." 

 

It was demonstrated that the consumer's "energy analysis environment" under traditional billing 

was insufficient for decision-making since it lacked the detail that would make sense of the bill 

and enable efficient experimentation in its reduction: 
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Consider purchasing food from a hypothetical supermarket that has no price tags at all and 

charges you on a monthly statement. With such a billing system in place, how may supermarket 

buyers save money?  

- Kempton and Layne, 1994 attempts 

Informed billing initiatives in Norway demonstrated how customers valued increased accuracy 

and additional information (historical and comparative feedback, a list of the highest 

consuming end-uses), started to read their bills more frequently and more thoroughly, and 

started to change their behavior (Wilhite 1997; Wilhite et al, 1999). Numerous qualitative 

research (such as Egan 1999 and Roberts et al. 2004) go into further depth on how clients react 

to various charging designs. The latter, which relates to UK billing, demonstrates some 

scepticism toward comparative input: customers were dubious about the reliability of their 

comparison group but valued feedback that contrasted their recent consumption with that of 

earlier billing cycles. 

As the body of knowledge on feedback grew, so did that on energy use and strategies for 

boosting efficiency. I previously discussed five primary forms of feedback with varying levels 

of immediateness and control by the energy user, from the home energy audit (conducted very 

seldom, frequently by a professional), to the quick glimpse at a display panel (carried out at 

any time by the householder). Those that apply to this evaluation are displayed in the box 

below. 

 

Direct feedback: available on demand. Learning by looking or paying  

o Self-meter-reading  

o Direct displays  

o Interactive feedback via a PC  

o Pay-as-you-go/keypad meters  

o ‘Ambient’ devices  

o Meter reading with an adviser, as part of energy advice  

o Cost plugs or similar devices on appliances  

 

Indirect feedback – raw data processed by the utility and sent out to customers. 

Learning by reading and reflecting  

o More frequent bills  

o Frequent bills based on readings plus historical feedback  

o Frequent bills based on readings plus comparative/normative feedback  

o Frequent bills plus disaggregated feedback.  

o Frequent bills plus detailed annual or quarterly energy reports.  

 

Inadvertent feedback – learning by association  

o With the advent of microgeneration, the home becomes a site for generation as 

well as consumption of power.  

o Community energy conservation projects such as the Dutch ‘Eco-teams’.  
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Utility-controlled feedback – learning about the customer  

o Utility-controlled feedback via smart meters, with a view to better load 

management. Energy audits – learning about the ‘energy capital’ of a building 

Audits may be  

o undertaken by a surveyor on the client’s initiative  

o undertaken as part of a survey for the Home Information Pack  

o  carried out on an informal basis by the consumer using freely available 

software, carbon calculators. 

 

 

Feedback encompasses a variety of behavior, and it is preferable to analyze and comprehend 

this behavior in their context. The main goal is to examine feedback in terms of how it 

contributes to the development of a body of "tacit knowledge" or expertise regarding the 

production and consumption of energy. This involves people learning about their energy usage, 

acting (changing their behavior in some manner), and then comprehending what happened by 

analyzing any accessible feedback. 

 

2.5 Compare and Contrast 

 
In this program we’re calculate the collecting data from energy meter on Excel sheet. After put 

the data on the sheet it calculated the data and find out average data in a day used. After we can 

see the load curve of every hour also see the load duration curve. After that we can see easily 

hoe much energy consumption in an hour in KW. 

 

2.6 Summary 
 

To summarize this chapter, here is a vast discussion about studies of energy consumption across 

time. The history of the energy revulsion and technological advancement is described. Various 

types of research held by the researchers. Those researches mentioned in this chapter. Briefly 

explained the studies of the productivity of R&D. At the end, energy feedback described with 

previous history. Also pointed direct feedback, indirect feedback, Inadvertent feedback, 

Utility-controlled feedback with briefly explaining. 
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CHAPTER 3 

Conceptual Framework & System Design 
 

 

3.1 Introduction 

More than a century ago, solar energy was first used. In the beginning, solar energy was utilized 

to create steam, which was then used to power machines. However, it wasn't until Edmond 

Becquerel made his "photovoltaic effect" discovery that sunlight could be converted into 

electrical energy. Following Becquerel's discovery, Charles Fritts invented the first true solar 

cell in 1893 by covering sheets of selenium with a thin layer of gold. And from this modest 

beginning would come the invention that is the solar panel that we know today. 

The photovoltaic effect was discovered in 1893 by a French scientist named Edmond Becqerel. 

Latin's words for "photo" and "voltaic" translate to "light from electricity," or vice versa. Solar 

panels are collections of solar cells set in frames with glass coverings. The solar panels that use 

sunlight to create energy are also known as solar PV modules. It has a life expectancy of 25 to 

30 years and is a clean and renewable source of energy that lowers carbon emissions, lowers a 

homeowner's power cost, and lessens environmental impact. 

 

3.2 System Design and Components 

A solar panel's primary element is a solar cell, which can produce energy from sunlight. 

Photovoltaic is another name for a solar cell. Remember that voltaic refers to electricity and 

photo refers to light. Typically, semiconductor metals like germanium, silicon, carbon silicon 

carbide, etc. are used to create solar cells. Photovoltaic light energy captures photons from 

sunlight when solar cells manufactured with them are exposed to it. As a result, a few volts are 

produced there, and when many of these cells are connected, they may all produce much more 

volts collectively. As a result, solar panels produce energy using solar cells. 

 

3.3 Design Specifications. Standards and Constraints 

We can see in this picture the total solar power system from source to load the sunlight is falling 

on photovoltaic modules as a result electrical power is being produced. Now this power has to 

be stored in a battery. The charging rate of this battery is being controlled by a charge controller. 

And this power is generally a DC power. But in the process of providing power to the load we 

have to provide AC power. So, in this regard, we have to convert our battery stored DC power 

to AC power through an inverter. 
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Fig. 3.1 Solar Power Plant System Off Grid 

 

3.4 System Analysis 

A Framework for Energy Consumption of Residential of YKSG-1, DISS & Street Light 

DIU  

 

The characterization of energy consumption of DIU is a six-step process.  

These steps are:  
1. Initialize  

2. Configure the Measuring Device  

3. Capture the Total System Power  

4. Analyze the Total System Power  

5. Determine Subsystems of Primary Focus  

6. Capture and Analyze Subsystem Behavior 

3.5 Simulation 

Field work data collection: 
 
Calculation: 

Total using data in hour(kW) = Sum × Constant 

Here,  

Sum is collecting from the energy meter which is found in kWh. Constant is found from BREB 

which is set for this meter only. The value of constant is 264.58333. 
 

We see on energy meter the value of the leading and legging position. We could see in the 

energy meter Power Factor (PF), Maximum demand, Date, Time, meter number/ID etc. 



 

©Daffodil International University 

12 

We measure the value of collecting data per hour in the Load Curve graph and Load duration 

graph. Where we can easily determine that the energy consumption in an hour maximum level 

& lower level.  

 
Connected Loads in YKSG-1 Boys Hall Block A 

Table 3.5.1 YKSG-1 Block-A Connected Load 

 

Connected Loads in YSKG-1 Boys Hall Block-B 

Table 3.5.2 YKSG-1 Block-B Connected Load 

 

Now we can see the daily used in YKSG-1 Boys Hall when load connected. We will calculate 

also the load shedding time also. We’re collect data per hour in a day 8am to 10pm & put the 
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values on an excel sheet. We used the equation of total using per hour for the calculation on 

given table.  

 

Day-1 (09-08-2022): 

Table 3.5.3 Collected Data (09-08-2022) 

  

In this table you can see that 8 am we got the meter ratting sum is 1701.16 kW. Now calculate 

the total consumption in a hour  

1701.16*264.58333 = 450098.577 kW 

Other side 9 am ratting we can see that sum is 1701.29 kW. Now calculate the total 

consumption in 9 am: 

1701.29*264.58333 = 450254.682 kW 

We can easily calculate or find the average load in kilowatt (kW) over an hour = New hour 

consumption - Previous hour consumption 

= 450254.682 - 450098.577 kW 

= 156.105 kW 

Here in an hour 8 to 9 am YSKG-1 Boys hall used 156.105 kw in an hour. In this system we 

can calculate the per hour consumption. After calculation done if we want to find out how much 

cost in an hour carrying DIU in an hour just multiply the rate of per unit electricity.  

If per unit price is 11tk. 

1hour is = 156.105*11 = 1717.155 tk. 

When all day has been collected after that we calculate its per day energy consumption. In a 

day total energy consumption in YKSG-1 Boys Hall DIU is = Sum of full day data = 1555.7246 

kW  

Total 15 hour comes = 1555.7246*11 = 17,112.97tk 
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Load Curve & Load Duration Curve Graph: 

Figure 3.5.1 Load Curve & Load Duration Curve (09-08-2022) 

We can see the Load curve of the YKSG-1 meter in left side. The load curve of a power station 

is a graph that depicts the fluctuation of load on the power station over time. The load on a 

power station does not remain constant; it fluctuates. It shows us the maximum and minimum 

energy uses in an hour. We can see on the load curve o to peak value or higher value of the 

which is named in Average consumption (in KW). Another side ground axis is Time which is 

from 8.00am-10.00pm. 

On the right we can see the Load duration curve of YKSG-1 meter. In electric power 

production, a load duration curve (LDC) is used to depict the connection between producing 

capacity requirements and capacity usage. We see here the load curve of maximum to minimum 

energy uses in 15hour in a day. It gone higher value to lower value in the curve last 15 hour. 

 

 

Day-2 (10-08-2022): 

 

Table 3.5.4 Collected Data (10-08-2022) 
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Load Curve & Load Duration Curve Graph: 

Figure 3.5.2 Load Curve & Load Duration Curve (10-08-2022) 

Day-3 (11-08-2022)  

 

 

 

 

 

 

 

 

 

 

 

Table 3.5.5 Collected Data (11-08-2022) 

Load Curve & Load Duration Curve Graph: 

Figure 3.5.3 Load Curve & Load Duration Curve (11-08-2022) 

 Day-4 (12-08-2022) 
 
 
 
 
 
 
 
 

Table 3.5.6 Collected Data (12-08-2022) 
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Load Curve & Load Duration Curve Graph: 
 

Figure 3.5.4 Load Curve & Load Duration Curve (12-08-2022) 

Day-5 (13-08-2022) 

Table 3.5.7 Collected Data (13-08-2022) 

 

Curve Load & Load Duration Curve Graph: 
 

Figure 3.5.5 Load Curve & Load Duration Curve (13-08-2022) 

 



 

©Daffodil International University 

17 

Day-6 (14-08-2022) 

 
Table 3.5.8 Collected Data (14-08-2022) 

 
Load Curve & Load Duration Curve Graph: 
 

Figure 3.5.6 Load Curve & Load Duration Curve (14-08-2022) 

 

Day-7 (15-08-2022) 

Table 3.5.9 Collected Data (15-08-2022) 
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Load Curve & Load Duration Curve Graph: 
 

 
Figure 3.5.7 Load Curve & Load Duration Curve (15-08-2022) 

 

DISS Data Collection: 

Table 3.5.17 DISS Connected Loads 

 

 

DISS uses energy meter shows us the direct current. We just take the reading after 1 hour. 

When we take reading & calculate the value & find the average value of DISS is 16.306 KW. 

 

DISS connected load is less than YKSG-1. Normally we can tell from this DISS energy 

consumption is very lower than YSKG-1. We see that in a day YKSG-1 an hour maximum 

energy used 216KW. Another way we can see that DISS energy consumption is very lower 

than YKSG-1. Its maximum average Load is 16.07. We can see the data in a day maximum 

energy used 39KW. 

 

When we will see the load curve then understood easily from curve chart. 
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Day-1 (09-08-2022): 

Table 3.5.10 Collected Data (09-08-2022) 

Load Curve & Load Duration Curve Graph: 

Figure 3.5.8 Load Curve & Load Duration Curve (15-08-2022) 

Day-02 (10-08-2022): 

Table 3.5.11 Collected Data (10-08-2022) 

Load Curve & Load Duration Curve Graph: 

 
 

Figure 3.5.9 Load Curve & Load Duration Curve (15-08-2022) 
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Day-03 (11-08-2022): 

 

TABLE 3.5.12 COLLECTED DATA (11-08-2022) 

LOAD CURVE & LOAD DURATION CURVE GRAPH: 

 

Figure 3.5.10 Load Curve & Load Duration Curve (15-08-2022) 

Day-04 (12-08-2022): 

 

Table 3.5.13 Collected Data (12-08-2022) 
LOAD CURVE & LOAD DURATION CURVE GRAPH 

 

 

Figure 3.5.11 Load Curve & Load Duration Curve (15-08-2022) 



 

©Daffodil International University 

21 

Day-05 (13-08-2022): 

 

Table 3.5.14 Collected Data (13-08-2022) 

LOAD CURVE & LOAD DURATION CURVE GRAPH 

 

Figure 3.5.12 Load Curve & Load Duration Curve (15-08-2022) 

Day-06 (14-08-2022): 

 

Table 3.5.15 Collected Data (14-08-2022) 

LOAD CURVE & LOAD DURATION CURVE GRAPH 

 

Figure 3.5.13 Load Curve & Load Duration Curve (15-08-2022) 
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Day-07(15-08-2022): 
 

 

Table 3.5.16 Collected Data (15-08-2022) 

 

LOAD CURVE & LOAD DURATION CURVE GRAPH 

 

Figure 3.5.14 Load Curve & Load Duration Curve (15-08-2022) 

 

3.6 SUMMARY 

We present the data gathered from the energy meters of the DIU buildings YKSG-1 & DISS 

in this chapter. To show the average usage for each hour, we gather the data and input it onto 

an excel data sheet. Additionally, the load curve and load duration curve make it easy to see 

what hour or what time consumption is the highest. The length of the load curve demonstrates 

that the regular basis decreases in magnitude as consumption increases. This is a simple method 

for determining how much energy is consumed daily and how much of a bill to send to the 

provider of the power. Discuss the use of solar power plants as a backup generator during load 

shedding here as well. In Bangladesh, there is now an urgent need for electrical service due to 

the country's high demand. In that situation, we would like to install or utilize a generator to 

save money. Also, talk about the parts of the solar power plant's system. 
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CHAPTER 4  

RESULTS AND DISCUSSIONS 

 

4.1 Results  

What is the Solar Panel Cost? 

In Bangladesh, a solar panel costs about 8,000 Taka and has a 300watt power output. The cost 

of the panel typically depends on the panel's overall strength, quality, and resilience to natural 

calamities. 

 

Best Solar Panel Price List in Bangladesh (BD) for January, 2023: 

 

 
Table 4.1.1 Solar Panel Price in January 2023 

 

Installment Cost for Generator: 

Generator needs to repair or need to change after 2-5 year. Its warranty for 2 years. After some 

of years generator efficiency decreases or damaged different parts  
 
Included Equipment with Solar Power System: 
 
8KW on-grid solar power system, solar panel, wiring cable, energy meter, structure, JFY (Just 

For You) inverter China, distribution board ide Spain, MCB ABB Italy. 

 
4.1.1 YKSG-1 Cost Calculation 
 
Generator Cost: 

Rating of generator 330 KVA. Maximum Demand 250KWh. Connected load 833.03KW. 

Average load-shedding per day 6 hours in summer season & winter season 2 hours. 

Here uses diesel engine generator. In summer needs about 45liter oil in an hour & for the winter 

17liter oil in hours. Because generator consumption the oil depends on the loads. The rate of 
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diesel oil in Bangladesh January 2023 is 109tk per liter. Now, calculate how much oil consume 

to generate power. 

 

In summer season In winter season: 

Per day needs, 45*6 = 270liter Per day needs, 17*2 = 34liter 

Per month needs, 270*30 = 8,100liter Per month needs, 34*30        =1,020liter 

Per 8 month needs, 8,100*8 = 64,800liter Per 4 month needs, 1,020*4 = 4,080liter 

Table 4.1.2 YKSG-1 Summer & Winter Generator Cost 

 

Installment Cost: 

The cost of generator of 330KVA is 38,00,000.  

 

Running Cost of Generator Oil: 

In Summer season In winter season 

Per day = 270*109 = 29,430 TK Per day = 34*109 = 3,706 TK 

Per month = 8,100*109 = 8,82,900 TK Per month = 1,020*109 = 1,11,180 TK 

Per 8 month = 64,800*109 = 70,63,200 TK Per 4 months = 4,080*109 = 4,44,720 TK 

Table 4.1.3 YKSG-1 Summer and Winter Running Cost 

Total yearly cost of oil is = (summer + winter) = (70,63,200+4,44,720) = 75,07,920 TK. 

20 years cost of oil is = 20*75,07,920 = 15,01,58,400 TK. 

Servicing Cost of Generator: 

Servicing cost per month is 15,000 Tk. 

Servicing cost per year is = 12*15,000 = 1,80,000 TK 

Servicing cost for 20 years is = 20*1,80,000 = 36,00,000 TK 

 

Mobil/Engine oil/Lubricants Cost:  

Cost per 3 months is 25liter. Per year cost is 100liter. 

Engine oil price approximately 500 Tk. Per year its cost is 50,000 TK. 

Cost for 20 years is = 20*50,000 = 10,00,000 Tk 

 

Total Cost of Generator: 

Total cost = Oil cost + Servicing cost + Engine oil cost + Installment Cost 

 

1st Year Cost= (75,07,920 + 1,80,000 + 50,000 + 38,00,000) TK  

= 1,15,37,920 TK 

After 5 Years Cost = (5*(75,07,920 + 1,80,000 + 50,000) + 38,00,000) TK 

= 4,24,89,600 TK 

Per 10 Year’s Cost = (10*(75,07,920 + 1,80,000 + 50,000) + (38,00,000*2)) TK 
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= 8,49,79,200TK 

Per 20 Year’s Cost = (20*(75,07,920 + 1,80,000 + 50,000) + (38,00,000*2)) TK 

= 16,23,58,400TK 

 

Cost of Solar Power Plant (off grid): 
 

Maximum demand for YKSG-1 per hour is 250 KW. 

Industrial 20KW On-Grid/Off-Grid Solar Power Plant Cost   = 13,55,000 TK. 

Commercial 5KW Solar Power Plant Cost = 4,00,000 TK. 

 

We need 12 unit of 20KW & 2 unit of 5KW of solar power system to found 250 KW.  

The Price of solar panel is given on the chart.  

If we take 20 KW solar power plant cost for this project is = (12*13,55,000) TK 

                                                                                              = 1,62,60,000 TK. 

If we take 5 KW panel cost for this project is = (2*4,00,000) TK 

                                                                         = 8,00,000 TK. 

Total Initial/ 1st year Cost of the power plant is = (1,62,60,000+ 8,00,000) TK 

                                                                            = 1,95,18,000 TK. 

We need total lead acid industrial battery (Rating 200 Ah) for 6 hours are 625 pcs 

 

(N.B Battery Size = ((Total load *Back up time) / Battery Voltage) 

                             = ((250KW*6hr)/12Volts) 

                             = 1,25,000 Ah 

Now, Number of Battery = (1,25,000 Ah/200 Ah) 

                                         = 625 pcs)  

 

The total cost of 625 pcs battery are = (625* 20,000) TK  

                                                          = 1,25,00,000 TK                                             

We know, normally every 5 years need to exchange the batteries. 

So,  

Yearly cost = Initial cost + Battery exchange cost 

 

     After 5 Year Cost = (1,95,18,000+ 1,25,00,000) TK 

                                      = 3,20,18,000 TK 

     After 10 years cost = 1,95,18,000+ (2*1,25,00,000) TK 

                                      = 4,45,18,000 TK 

    After 20 years cost   = 1,95,18,000+ (3*1,25,00,000) TK 

                                     = 5,70,18,000 TK 

 

 4.1.2 Cost Calculation for DISS: 

Generator Cost: 

Rating of generator 220 KVA. Maximum Demand 50KWh. Connected load 164.07 KW. 

Average load-shedding per day 6 hours in summer season & winter season 2 hours. 

Here uses diesel engine generator. In summer needs about 7liter oil in an hour & for the winter 

3liter oil in hours. Because generator consumption the oil depends on the loads. The rate of 
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diesel oil in Bangladesh January 2023 is 109tk per liter. Now, calculate how much oil consume 

to generate power. 

 

In summer season: In winter season: 

Per day needs, 7*6 = 42ltr.  Per day needs, 3*2 = 6ltr 

Per month needs, 42*30 = 1,260ltr. Per month needs, 6*30 = 180ltr 

Per 8 month needs, 1260*8 = 10,080ltr.                      Per 4 month needs, 180*8 = 1,440ltr 

Table 4.2.1 DISS Summer & Winter Generator Cost 

Installment Cost: 

The cost of generator of 220KVA is 35,00,000TK. 

 

Running cost of generator oil: 

In Summer season: In winter season: 

Per day = 42*109 = 4,578 TK  Per day = 6*109 = 654 TK 

Per month = 1,260*109 = 1,37,340 TK Per month = 180*109 = 19,620TK 

Per 8 month = 10,080*109 = 10,98,720 TK Per 4 months = 1,440*109 =1,56,960 TK 

Table 4.2.2 DISS Summer and Winter Running Cost 

 

Total yearly cost of oil is = (summer + winter) = (10,98,720 + 1,56,960) = 12,55,680 TK. 

20 years cost of oil is = 20*12,55,680 = 2,51,13,600 TK. 

 

Servicing cost of generator: 

Servicing cost per month is 8,000 Tk. 

Servicing cost per year is = 12*8,000 = 96,000 TK 

Servicing cost for 20 years is = 20*96,000 = 19,20,000 TK 

 

Mobil/Engine oil/Lubricants Cost:  

Cost per 3 months is 4liter. Per year cost is 16liter. 

Engine oil price approximately 500 Tk. Per year its cost is 8,000 TK. 

Cost for 20 years is = 20*8,000 = 1,60,000 Tk 

 

Total Cost of Generator: 

Total cost = Oil cost + Servicing cost + Engine oil cost + Installment Cost 

 

1st Year Cost= (12,55,680 + 96,000 + 8,000 + 35,00,000) TK  

= 48,59,680 TK 

5th Year Cost = (5*(12,55,680 + 96,000 + 8,000) + 35,00,000)  

= 1,02,98,400 TK 

10th Year Cost = (10*(12,55,680 + 96,000 + 8,000) + (35,00,00*2))  
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= 2,05,96,800 TK 

Per 20 Year’s Cost = (20*(5*(12,55,680 + 96,000 + 8,000) + (35,00,00*2))) 

= 3,41,93,600 TK 

 
Cost of Solar Power Plant (off grid): 
 

Maximum demand for YKSG-1 per hour is 50 KW. 

Industrial 20KW On-Grid/Off-Grid Solar Power Plant Cost   = 13,55,000 TK. 

Commercial 5KW Solar Power Plant Cost = 4,00,000 TK. 

 

We need 2 unit of 20KW & 2 unit of 5KW of solar power system to found 50 KW.  

The Price of solar panel is given on the chart.  

If we take 20 KW solar power plant cost for this project is = (2*13,55,000) TK 

                                                                                              = 27,10,000 TK. 

If we take 5 KW panel cost for this project is = (2*4,00,000) TK 

                                                                         = 8,00,000 TK. 

Total Initial/ 1st year Cost of the power plant is = (27,10,000 + 8,00,000) TK 

                                                                            = 35,10,000 TK. 

We need total lead acid industrial battery (Rating 200 Ah) for 6 hours are 125 pcs 

 

(N.B Battery Size = ((Total load *Back up time) / Battery Voltage) 

                             = ((50KW*6hr)/12Volts) 

                             = 25,000 Ah 

Now, Number of Battery = (25,000 Ah/200 Ah) 

                                         = 125 pcs)  

 

The total cost of 125 pcs battery are = (125* 20,000) TK (Battery price 20,000 TK) 

                                                          = 25,00,000 TK                                             

We know, normally every 5 years need to exchange the batteries. 

So,  

Yearly cost = Initial cost + Battery exchange cost 

 

     After 5 Year Cost = (35,10,000 + 25,00,000) TK 

                                      = 60,10,000 TK 

     After 10 years cost = 35,10,000 + (2*25,00,000) TK 

                                      = 85,10,000 TK 

    After 20 years cost   = 35,10,000 + (3*25,00,000) TK 

                                     = 1,10,10,000 TK 

 

4.2 Discussions 
 
This chapter is jam-packed with details about several calculations, costs, and financial outlays. 

First, we determined the YKSG-1 generator's cost, taking account both the summer and winter 

seasons' fuel costs. Initial investment costs as well as operation and maintenance costs for the 

generator have been calculated.  
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We make assumption and computed the overall cost of using the YKSG-1 generator. Then we 

displayed a chart showing the prices of various solar power systems. Now that the cost has 

been determined with great accuracy, it is time to determine how many solar panels we actually 

need.  

 

Now that the generator cost for DISS has been carefully evaluated, it includes installation costs, 

fuel costs for summer and winter, running costs, and maintenance costs.  

 

Next, the specifications and price of the DISS solar panel were revealed. The magic part of this 

article is now here. We have analyzed the cost estimates for solar and generator power systems. 

We have observed significant cost savings from adopting solar electricity for such properties.  

 

Therefore, given these conditions, a solar power system should be put in place. 

 

Final Result of the Cost Calculation YKSG-1 

 

 

Table 4.2(a) Final Cost Calculation of YKSG-1  

If we use off grid solar power plant instead of Generator. After 20 years total cost saving is 

10,53,49,400 Tk. 

 

Final Result of the Cost Calculation DISS 

 

Table 4.2(b) Final Cost Calculation DISS 

If we use off grid solar power plant instead of generator. After 20 years total cost saving is 

2,32,83,600 TK. 

 

❖ For on grid solar power plant we just less the battery cost. Then we will get the 

on grid solar power plant cost. 
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Area Estimation for Solar Panel in YKSG-1 Buildings 

 

YKSG-1 Buildings required 250KW is maximum demand. In this case, need 12 unit of 

20KW solar panel and 2 unit of 5KW solar panel.  

Area required 20KW solar panel is 1,725 square feet. 

Now, required total area 20KW is 12*1,725 = 20,700 square feet. 

Area required 5KW solar panel is 350 square feet. 

Now, required total area 5KW is 2*350 = 700 square feet. 

 

Area Estimation for Solar Panel in DISS Buildings 

 

DISS Buildings required 50KW is maximum demand. In this case, need 2 unit of 20KW solar 

panel and 2 unit of 5KW solar panel.  

Area required 20KW solar panel is 1,725 square feet. 

Now, required total area 20KW is 2*1,725 = 3,450 square feet. 

Area required 5KW solar panel is 350 square feet. 

Now, required total area 5KW is 2*350 = 700 square feet. 
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CHAPTER 5 

PROJECT MANAGEMENT 

 

 

5.1 Task, Schedule and Milestones 

Here is some task and milestone that we have faced and achieved from the very beginning to 

the end of this project.  

 

 

1. To find out how the load is connected from the bus bar and which energy meter is 

providing the reading of those Lords. 

 

2. How to take the reading accurately in accurate time also note in excel sheet. 

 

3. Making the load curve and duration curve from those data. 

 

4. Gathering information about all the connected loads and calculate them. 

 

5. Find out the requirements and how to full fill them. 

 

6. Calculation of energy coming from generator with their cost and maintenance. 

 

7. Finding out the efficient way to solve the energy requirement, their cost and 

maintenance. 

 

8. Comparison of current situation and proposed power plant system in this project. 

 

9. To briefly explain the final result, aims and benefits. 

 

10. Finally to prove that our project is efficient and worthwhile. 

 

 

5.2 Resources and Cost Management 

In the term of resource and cost management, as a manager we have calculated all of our cost 

requirement and installation very accurately. We have collected information about the 

connected load and their power requirement also their maintenance from our electrical engineer 

and technician who ware working in this project site. We have examined how the power is 

being wasting and if there any kind of leakage or error occurs. After that we calculated our 

requirement load our requirement power with their cost. We have calculated the cost of 

generator, maintenance cost, fuel cost and requirement and estimated the overall cost for 

around 20 years. Then we thoroughly collect information about solar power system their 

maintenance and cost. We have calculated them very accurately.  

Then compared both of the power system depending on their installation, life cycle, cost and 

maintenance. Then we have able to find a result after all of those calculations that solar power 

system is efficient in our project. 
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5.3 Lesson Learned 

First of all, we have learnt about the time management also learnt how to complete our field 

work with great efficiency. By doing this project we faced lots of problems and solved those 

problems. We have gained the ability to face the problem and how to solve them. At first in the 

time of working in field we learn to calculate and take the data from the energy meter. We 

rearranged all of those data in right way in a chart and learn to make load curve and duration 

curve from them. Will learn about the load management of a property how the power system 

works also about generator and its power system and maintenance. We learnt a lot about how 

solar power system works their cost, their efficiency, maintenance and installation cost. Now 

we can compare which power system is cost friendly, ecofriendly and efficient. 

 

After learning about all those fields. We have able to make a conclusion which is suitable for 

our project. Thus, we proved and offered our outcome.
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CHAPTER 6 

IMPACT ASSESSMENT OF THE PROJECT 

 

 

6.1 Economical, Societal and Global Impact 

▪ This project is very efficient and applicable for our regular life in this current situation 

of power lacking. 

 

▪ During the period of load shedding this project will provide continuous power supply 

to the loads which is completely renewable energy. 

 

▪ This project is cost friendly then other power plants and can save a considerable 

amount of money while generating electrical energy. 

 

▪ This project also a great impact in global energy consumption. Instead of using fuel 

we will use solar energy which is completely renewable and this will reduce the 

consumption of our Limited fuel energy. Thus, the global limited storage energy 

consumption will reduce. 

 

6.2 Environmental and Ethical Issues 

The quantity of environmental effect is also affected by the system scale, which can range from 

tiny, dispersed rooftop PV arrays to enormous utility-scale PV and CSP installations. 

 

The potential environmental impacts associated with solar power 

• Land use and habitat loss 

• Water use 

•  Depending on the technology—which falls into one of two major categories: 

photovoltaic (PV) solar cells or concentrating solar thermal plants—the usage of 

hazardous compounds in manufacture might vary significantly (CSP). 

The system scale, which can range from small, dispersed rooftop PV arrays to massive utility-

scale PV and CSP projects, also has an influence on the amount of environmental impact.  

 

6.3 Utilization of Existing Standards 

The timely establishment of the fundamental norms and standards regulating solar deployment 

is necessary for the installation of photovoltaic (PV) solar energy systems in a safe and reliable 

manner and for their integration with the country's electric grid. The demand for current 

connectivity and interoperability standards that assure cross-technology compatibility of 

regulatory requirements is driven by technological advancements, new commercial prospects, 

and statutory and regulatory obligations. 
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Safety issues of solar panels.  

 

▪ Falls from high rooftops. 

▪ Electrocution or other electric hazards. 

▪ Repetitive stress injuries. 

▪ Cuts or sprains. 

 

6.4 Other Concerns 

 

▪ Associated with the emission of greenhouse gases. 

▪ There are also some toxic materials and hazardous products used during the 

manufacturing process of solar photovoltaic systems. 

▪ Uses a lot of Space. 

▪ Weather Dependent. 
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CHAPTER 7  

CONCLUSIONS AND RECOMMENDATIONS 

 

 

7.1 Conclusions 

At now, there is no universally accepted method for gathering and analyzing data in the field 

of energy monitoring using existing platforms. To aid in energy profiling, benchmarking, and 

diagnostics, a standardizing data model describing the hierarchy of energy end uses in buildings 

is essential. Credible information is the backbone of studies examining building energy 

efficiency. All the problems with data collecting, sharing, retrieval, identifying of data points, 

and dealing with missing and low-quality data call for more effective and standardized 

approaches to solving these problems. Detailed data analysis and benchmarking of the hall 

buildings at daffodil international university showed that buildings operated considerably 

differently, had substantial potential for energy savings, but required various efficiency 

strategies. 

 

7.2 New Skills and Experiences Learned 

In this thesis work we are learned about many things. It will help us in future in our workplace. 

We learned about Meter Reading which is help in our future job place. We also learn about 

how to collect data and how to calculate the energy and how to calculate the average load in 

buildings. Find out how much unit required in building. What will be the monthly electricity 

bill we can measure it now easily. We also known about the solar panel and its working 

principle. 

 

7.3 Future Recommendations 

Wind Power Plant: 

For wind turbine cut-in speed of wind is needed - 5 km/h to 10 km/h. 

Power generation speed is – 15 km/h to 50 km/h. 

 

Here cut-in speed is the speed which is mandatory for moving a wind turbine. That means the 

turbine will not generate energy until the cut-in speed of wind is not achieved. Power generation 

speed is that speed of wind when power is being produced. So here it is 15 km/h to 50 km/h 

depending to the size of the turbine. 

 

We assumed we will use the small turbine but the wind speed rate of our installation area is 

not achieving the “cut-in” speed all time. Overall wind rate is below then the cut-in speed of 

wind. Though the gusts wind speed is comparatively okay for power generation but this will 

not be efficient for our load. So, it will not be a good idea to install a wind power plan in this 

property.
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