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Abstract— Global level holistic approach has been made 

continuously towards developing alternative source that are 

reliable, efficient and flexible, wherein to compete with other 

options for managing a power supply. The call of the hour is 

to realize an energy system that still lifts people out of poverty 

and enables economic prosperity. What we need is the right 

amount of push to increase the ability of our present devices 

to produce on a larger scale and in a more efficient way and 

striving towards better and more advanced energy production 

to satisfy the human needs. With the advancement of 

technology in the solar and wind energy sector as they are 

intermittent sources, a lot many innovations have been made 

towards the need of a deeper and strong energy system for 

providing a constructive basis for engagement such as 

interconnected and intelligent multiple Solar Road Panels,  

making solar and wind power affordable. This will result not 

only in the economic development of the area but also will 

improve the lifestyle of the people living there. Thereby, 

making a quantum leap in energy production and 

connectivity. The paper aims at presenting one such solution 

to meet the electrical energy requirements at the campus of 

University of Petroleum and Energy Studies. Commencing 

by taking a satellite imagery  and then incorporating sketchup 

3D for making 3D models of the blocks inside the campus 

followed by locating solar panels on the roofs at appropriate 

positions considering all the measures (shadow, tanks, et al.) 

so as to get solar energy in an efficient amount.    
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I. INTRODUCTION 

Power sector in India has been growing at an alarming rate 

since decades. It has been acknowledged as one of the largest 

source of power investment with an installed capacity of 

310.01 GW as of December 31, 2016. The Indian government 

has launched Jawaharlal Nehru National Solar Mission 

(JNNSM) with a target of achieving 20000 MW by 2022. The 

goal is to make India one of the leaders in solar energy. 

Although Solar energy is still expensive today, but costs are 

coming down with technology development, right 

governmental policies and R and D efforts (Ministry of New 

and Renewable Energy)[1]. 

It is quite clear that we cannot rely on Fossil Fuel for 

a long time, as they are vanishing at a very fast rate. In coming 

30-40 years from now, energy requirement will increase on a 

dramatic rate and so does the necessity to find it. Solar Energy 

and Wind Energy has been a lot of help in reducing the carbon 

emission from the fossil fuel. They have reduced carbon 

emission by a fraction of ten, the IEA (International Energy 

Agency) has estimated that wind and solar energy could cut 

the world’s annual emissions from electricity generation 22 

percent by 2050 [2].  

II. INTRODUCTION 

Solar rooftop photovoltaic modules generate a modest 

amount of indigenous electricity through renewable energy 

sources. Also, solar power is essential component of any 

green building project. Harnessing the solar energy depends 

upon geographic location, weather condition, altitude and 

diurnal variation. Annual average solar energy on entire 

planet may produce 1.3 - 1.4 kW/m2 electric energy 

(Muhammad Luqman, 2015) [3]. 

As on 30 June 2015, Delhi 6.715 MW of solar power 

(Solar power in India, 2015). Also, solar power is essential 

component of any green building project. Building-based 

datasets can contain a variety of information regarding the 

study region. For instance, datasets can contain information 

on the total floor area of the city, on ground floor area, on the 

number of floor areas per building, building height, lot 

coverage, floor area ratio, etc. However, these inputs need to 

be converted to an estimate of the total roof area that is 

available in the study region. For optimized solar generation, 

techno-commercial optimization for pitch and tilt of 

photovoltaic module along with maximum ground coverage 

ratio, also needs to be considered while preparing layout 

designs. 

Solar Power in India is the latest industry which is 

taking off pace lately and has been doing extremely well. It is 

helping in not only the economic development of the country 

but also decreasing our dependency on the non- renewable 

sources for energy. With this project, we aim to bring in this 

innovation in our University Campus efficiently and produce 

the maximum output. The main objective is Analyzing the 

solar Potential of UPES with the aid of GIS by incorporating 

sketch up 3D and LANDSAT data. 

III. STUDY AREA 

 
Fig. 1: The study Area- Dehradun 

Dehradun, a charming valley at the Himalayan foothills, 

shares the most pleasant era, scenic beauty, healthy climate, 
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tourism, abundant amenities, is one of the oldest cities of 

India and is also the Provisional Capital of newly created 

Uttaranchal (now Uttarakhand) State on 10th Nov’2000. The 

entire city lying between just three degrees of separation; 29 

degrees 58' and 31 degrees 2' 30" north latitudes and 77 

degrees 34' 45" and 78 degrees 18' 30" east longitudes, 

integuments an area of approx. 3088 sq. km. The city receives 

sunlight almost through the year with the maximum in the 

months of May-June. Study area in this project is a university 

campus, University of Petroleum and Energy Studies, 

Dehradun, Uttarakhand, India which extends from latitude 

30.416069”N to 30.418481”N and Longitude 77.965994”E 

to 77.969508”N. The University is located in an area which 

is blessed with an enormous amount of sunlight throughout 

the year. LANDSAT imagery is used for rooftop mapping. 

IV. HOW SOLAR ENERGY WORKS ON PHOTOVOLTAIC 

PANELS? 

Photovoltaic (PV) panels directly convert sunlight into 

electricity. The cells of a PV panel contain materials which 

absorb particles of light and emit electrons, generating an 

electrical current.  The three main types of PV panels are 

monocrystalline silicon, polycrystalline silicon, and thin-

film. Of the three panel types, monocrystalline silicon panels 

are made of the highest-grade silicon, making them the most 

efficient type of panel. These panels convert 15-20 percent of 

incoming sunlight into electricity. Because monocrystalline 

panels are the most efficient type, they require the least 

surface area per unit of energy produced. They are the most 

expensive panel type [5].   

Polycrystalline silicon panels contain lower-grade 

silicon than monocrystalline panels. The panels are less 

efficient than monocrystalline panels, converting only 13-16 

percent of incoming sunlight into electricity. These panels 

require a larger surface area to generate the same amount of 

electricity produced by monocrystalline panels.6 Thin-film 

solar cells consist of one or more ultra-thin light-absorbing 

layers. The thin-film manufacturing process is simpler than 

the monocrystalline or polycrystalline manufacturing process 

but results in panels with lower electricity conversion rates 

that range from 7-13 percent. Because of these lower 

conversion rates, even more surface area is needed to achieve 

the same energy generation as either of the other panel types. 

Thin-film solar cells are the cheapest PV panel system [6]. 

V. SOFTWARES 

Following software were used to achieve the aim: 

 ARCGIS 10.3.1: 

Geo-reference the study area maps and add attribute table 

to the 3D model. 

 SKETCHUP 3D:  

Used to create 2D models of roads and 3D model of the 

buildings. 

 SKELIAN : Used to analyze the solar potential of solar 

panels 

VI. METHODOLOGY 

 

A. Data Acquisition 

 The imagery to be used as base map was LANDSAT 

imagery. 

 The blueprint of the University acquitted from the 

college administration. 

 The actual heights of the buildings are obtained from 

field work and plan of the study area. 

 
Fig. 2: Plan of University of Petroleum and Energy Studies 

B. Strategic Methodology 

 The images of the area of interest were LANDSAT 

imagery and used as base map in Sketch up 3D.  

 The imagery geo-referenced in ArcMap. 

 The models of the buildings were made in the software 

taking in consideration all the heights and measurements 

as acquitted from the field data and the blue print of the 

University respectively.  

 The model initially made on the college plan and then 

transferred to terrain map. 

 Since the University of Petroleum and Energy studies 

already has solar panels at some locations, the placement 

of solar panels commenced with locating them at the 

presently located panel locations. 

 It was followed by highlighting the shadow covered area 

using meteorological data as imported via 

‘meteorological’ tool in the sketch up 3d warehouse. 
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 The solar panels were then located considering the 

direction of the sun and the areas from which the 

maximum amount of energy can be generated. 

 Reports were generated of the shadow losses and the 

generated power. (Skelian) 

 Analysis was done on the final results. 

VII. RESULTS 

Skelion (an extension in Sketch up 3D) helped finding 

shadow prone areas which in turn helped us finding the 

locations which were appropriate for placing the solar anels 

in areas which received the maximum sunlight throughout the 

year. 

 
Fig. 3: 3 D Models created in Sketchup 3D created as on the 

plan 

 
Fig. 4: 3D models of the university created in sketch up 3D 

as on the terrain 

 
Fig. 5: The orientation of the panels as suggested. 

VIII. REPORTS 

 
Table 1: Report from each face along with the shading losses 

 
Table 2: Monthly Shading losses from each face 
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Table 3: Total shading loss of the final arrangement 

 
Table 4: Shading loss from each group planted. (Suggested) 

The aforementioned reports are automatically generated by 

the software.  

The reports suggest us the locations at which more 

number of solar panels can be located. These are the areas 

where shading losses are found to be minimum thereby giving 

maximum production. Also, the locations at which the 

sunlight intensity around the year is maximum. The table 

above gives all the data. As per the present scenario the 

orientation of the present solar panels could be given a slight 

orientation for higher values of energy output/unit time. Also 

the dependency on the electrical energy can be reduced by 

planning some more panels in the university campus at 

various locations where the intensity of the sunlight energy 

received is high.  

IX. CONCLUSION 

Locating some more solar panels in the correct orientation at 

the suggested locations can help generate more electrical 

energy for the use of the University. 
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