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Abstract— Solar panels are a popular product in 2018 and
there are many criteria to consider when deciding which
panels to purchase for your solar energy system. it is
important to include solar cell efficiency, solar panel ratings,
durability, and manufacturer assurances in your decision.
Generally speaking, Sun Power, LG and Panasonic are the
best solar panels on the market in 2018 due to the efficiency,
price and stellar 25 year warranty offered by each brand.
Sun Power is widely considered the best solar manufacturer
with module efficiencies upwards of 22%.
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. INTRODUCTION

Solar energy is the energy obtained by capturing heat and
light from the Sun. Energy from the Sun is referred to as
solar energy. Technology has provided a number of ways to
utilize this abundant resource. It is considered a green
technology because it does not emit greenhouse gases. Solar
energy is abundantly available and has been utilized since
long both as electricity and as a

Source of heat renewable, and therefore a “green”
source of energy. Solar power is a form of energy harnessed
from the power and heat of the sun’s rays. It is Solar panels
harness the sun's energy in the form of light and convert the
energy into electricity. Although the average consumer
might associate solar panels with residential rooftop
assemblies, solar panels are available for a wide range of
applications, including powering individual gadgets,
electronic devices and vehicle batteries.

A. Cells, Panels and Arrays:

The smallest unit of a solar panel is the solar cell, also called
a photovoltaic, or PV cell; it's the individual PV cell that
turns sunlight into electricity. Individual cells arranged in a
group are called a "module™ or panel; a collection of two or
more panels is called an array.

Il. REVIEW

Accumulation of dust from the outdoor environment on
panel of solar system is natural. There were studies that
showed that the accumulated dust can reduce the
performance of the solar panel. The objective of research
was the study the effect of dust accumulation on the
performance of solar PV panel.

Experiments were conducted using dust particles
on solar panel with a constant power light source to
determine the resulting electrical power generated and
efficiency.

In this project we used solar wiper for cleaning the
solar panel. In this system when dust or other particles

placed on solar panel thus automatic wiper are start and
completely clean the solar panel. We can also use this
system manually.

I1l. PLANT SETUP

A. Site information

Site Name LNCT BHOPAL INDIA
. 23°12'45.29"N, 77° 24' 32.62"
Coordinates E
Elevation 532m
Slope inclination 1°
Slope azimuth 340° north
Annua_l glo_ba_l in plane 2067 KWh/m?
irradiation
Annual air temperature at 2m 24.8°C

B. System description

Installed power 120.0 kWp
Type of modules c-Si
Mounting system | Fixed mounting, free standing
Inclination 180° (south)/23°
Inverter euro eff. 96.0%
DC/AC losses 5.0% /2.0%
Availability 95.0%

IV. EXPERIMENTAL ANALYSIS

Model No. Jakson  24x315
Max. Power 315Wp
Max. Power voltage 378V
Max. Power current 8.34 A
Short circuit current 8.85 A
Open circuit voltage 456 V
Max. System voltage 1000 V
Weight 22 Kgs

A. Efficiency of the single solar panel:
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Peak power- 315 W
Solar irradiation- 1000 W/m?
Avrea of the panel- 2.4168 m?2
Efficiency = 315/1000%2.4168 = 0.13033%100 = 13.03%
From above calculation we got that the solar panel
maximum efficiency is 13.03%.
When we taken the reading of solar panel without
dust on 20/02/2018 we obserb that efficiency of the single
panel is 10.6%.

B. Without Dust

Month Date Time | Irradiance [w/m?] | Power [w] | Avg. Irradiance w/m2 | Avg. Power | Efficiency [%]
February | 20/02/2018 | 12:00 836 213 782,5 2018 10,6
14:00 729 190,06
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— On next day while putting some dust on panel we — Have to clear out dust to improve the panel efficiency
obserbed that panel efficiency get drop . and panel life.

— 50 we can say that dust play the main role to decrease C. With Dust
the in panel efficiency .so hence we '

Month Date Time | Irradiance [w/m?] | Power [w] | Avg. Irradiance w/m? | Avg. Power | Efficiency [%]
February | 21/02/2018 | 12:00 709 164,02 676 154,31 9,4
14:00 643 140,6

We analysis the solar wiper to clean the panel
automatically through which drop in efficiency will reduce.
There is a animated solar wiper which we can use it on solar
panel.

V. FABULATION DATA AND GRAPHICAL ANALYSIS :-

A. 2017 Analysis Data of Irradiance, Power and Efficiency

Month Date Time | Irradiance [w/m?] | Power [w] | Avg. Irradiance w/m? | Avg. Power | Efficiency [%]
January | 16/01/2017 | 12:00 679 179,5 636 169,46 11,02
12:30 696 128,1
13:00 630 1715
13:30 539 144,74
February | 15/02/2017 | 12:00 742 190,5 632 166,6 11
12:30 881 228,63
13:00 587 160,9
13:30 318 86,4
March 15/03/2017 | 12:00 892 232,2 810,5 208,08 10,3
12:30 802 205,03

All rights reserved by www.ijsrd.com 240




Solar Wiper for Solar Plate to Increase Solar Efficiency for Electric Generation
(IJSRD/Vol. 6/Issue 02/2018/065)

13:00 701 178,2
13:30 847 216,9

April 15/04/2017 | 12:00 804 222,17 747 206,53 115
12:30 701 1953
13:00 778 212,6
13:30 705 195,53

May 15/05/2017 | 12:00 793 218,2 806 215,12 11,04
12:30 881 234,1
13:00 828 2173
13:30 722 190,9

June 15/06/2017 | 12:00 249 63,8 285,2 65,38 9,4
12:30 210 51,7
13:00 294 72,15
13:30 388 73,9

July 15/07/2017 | 12:00 322 79,8 672,25 170,025 10,4
12:30 1000 237,1
13:00 539 16,5
13:30 828 202,7

August 15/08/2017 | 12:00 488 1144 457 119,1 10,7
12:30 593 168,9
13:00 298 70,5
13:30 449 122,6

September | 15/09/2017 | 12:00 838 204,8 756,2 1879 10,2
12:30 746 2844
13:00 720 189,2
13:30 722 183,3

October | 15/10/2017 | 12:00 815 201,5 784,2 1793 9,4
12:30 798 1871
13:00 782 183,45
13:30 742 145,3

November | 15/11/2017 | 12:00 395 1115 322,5 90,7 11,6
12:30 348 99,4
13:00 268 74,7
13:30 279 77,3

December | 15/12/2017 | 12:00 591 74,1 594,25 87,125 6,02
12:30 615 116,2
13:00 606 104,3
13:30 565 53,9

B. January 2018 Analysis of Irradiance, Power and Efficiency:

Month Date Time | Irradiance [w/m?] | Power [w] | Avg. Irradiance w/m2 | Avg. Power | Efficiency [%]
January | 15/01/2018 | 12:00 634 160,8 538,5 135,3 10,3
12:30 589 152,3
13:00 546 131,1
13:30 385 97,1
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VI. ADVANTAGES OF SOLAR WIPER

— Solar wiper will increase the efficiency of the solar
panel it will also increase the AC output power.

—  Solar wiper also increases the life of solar panel

— Sometimes dust or other particles long time placed on
solar cell so it damages the aluminium strip or frame of
solar panel. So we avoid this damage by this system.

— Low maintenance cost Not required skill worker .

V1. RESULT

— It was found from the study that the accumulated dust
on the surface of the photo voltaic solar panel can
reduce the system efficiency by up to 50%.

— The solar wiper will increase the efficiency of the panel
while cleaning the dust particle time to time.

— Conclusion:-

—  Dust accumulation on PV panel can significantly reduce
their power output.

— While the GCC region is solar energy rich the desert
conditions are quite dusty threatening the PV systems
power generation potential.

— The solar wiper system proposed in this paper is a
simple way to tackle this challenge effectively.
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