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ABSTRACT
It has become a major concern for every country to control the day by day increment in demand of energy consumption by
specifying different norms in order to use energy in different sectors such as residential, industrial, agriculture, transport and
rural etc. It has been seen that in rural population is about 70% ,out of that only 55% rural house hold are subjected to access
electricity. Most of the rural areas in India find difficulty in continuous accessing the energy as due to long transmission lines
and due to poor electrification and many other factors. Huge amount of money is required for transmission this make‘s solar
street lightning system a topic in consideration in rural areas.
This study focus on sustainable development in rural areas by solar street light optimization. In this proposed system we
discuss about the main parameter involve in solar street light optimization which intern denigrate the cost involved in solar
street light system . An optimization data is presented to reckon the optimum value for solar street lightning system. This
optimization allows comparing different optimization cases with CFL and LED based on their technical and economic merits
.Initially it is proposed to optimize solar street lightning system by using CFL of peculiar wattage.LED are used because of
economic cost and less power consumption and more lumen per watt than CFL. On the basis of energy maintenance,
expenditure, luminance and power consumption consideration and analysis between the two above solar street light systems
has been formulated. By economy analyses it is found that solar street light system with LED have capability to reduce
considerable energy consumption which is more desirable and economical to be used in rural areas.
KEY WORDS: Solar street light, rural development, renewable energy, energy conservation.

1. INTRODUCTION
1.1 THEORETICAL WORK
This thesis involves use of different street light system
with different wattage and different luminaries including
its technical and effective working details in order for
complete understand the various street light system.
This research focus on sustainable development in rural
areas through solar street lights this research focuses on
the latest eco‐friendly technology and its suitable use for
rural development. Solar street light system is related to
the development in rural areas. So we had collected the
data related to optimization for cost and height .The
collected samples is analyzed for various parameters
involve in cost and height. The parameters are selecting
for the present study include luminary output, electricity
consumption, battery requirement, and cost calculation.
We will record all the samples tested reading in different
tables.
1.2 ENERGY SCENARIO
1.2.1 INDIA: Developing country Like India required
more energy Consumption for increasing its economic
growth.As due to imbalance in demand and consumption

generally there is long cut off. India doesn’t have much
oil reserve and depend upon import for 80% of its oil
and price of oil tends to increase in future which is again
cause a problem in future energy demand. For economic
growth and increasing urbanization, consumption is
increasing this make demand and supply imbalance.
Electricity cut‐off in India is 12.7% and sometimes gets
increased. Due to shortage of electricity petroleum fuel
are generally used by all sectors in order to generate
electricity as stated by MNRE.
Kerosene lamp is used in rural areas due to lack of rural
lightning these usage have to be minimize in order to
maintain less import dependence on oil. Most of the
rural areas in India are not subjected to access
electricity. According to MNRE about 50% of the
population living in rural area have small amount of
energy access for their live hood. Electricity
consumption is a key role in economic development and
in standard of life. People living in developed countries
consume more electricity than consume by developing
countries. India rural population is about 70% and
estimation of about 55 % rural house hold are subjected
to access electricity [2].Lack of supply of electricity in

India is due with a poor outage, losses in transmission
,distribution and poor infrastructure[3].
1.3 SCOPE AND DEVELOPMENT OF RENEWABLE
ENERGY IN INDIA
MNRE facilates programs including renewable energy,
solar lightning in rural areas and also emphasis to
increase the use of renewable energy in urban,
commercial and industrial areas. In India the generation
of power by renewable sources is 3475 MW in 2002
and increased to 18,655 mw from total capacity of
renewable energy produced 1,68,945mw in year 2010.
MNRE had conducted many of the programs for
distribution of renewable energy in rural areas generally
in rural areas the demand of electricity is 20 ‐100 kW
and solar technologies is one of the economical method
of producing electricity in rural areas.
Table 1.1 Distribution of renewable energy in nos.

RESOURCES

TARGET GRASP (UP TO
31.12.2010 )

SOLAR PLANT

3 MWP

SPV HOME LIGHTING

6,19,428 NOS.

SOLAR LANTERN

8,13,380 NOS.

SPV STREET LIGHT SYSTEM

1,21,227 NOS.

Source: Strategic plan for new and renewable energy
sector for the period 2011‐17

1.3.1 THEORETICAL EXTRACTION OF ENERGY FROM
SUN
The one of the most important renewable resource for
producing electricity is solar power. The energy required
for producing electricity is continuously emitted by the
sun with a continuous fusion reaction which takes place
inside the sun. Hydrogen atom at higher temperature
combines and in result huge amount of energy is
released with helium.
=

4

+26.7MeV [10]

This heat energy of 26.7 MeV is continuously emitted by
the sun and after travelling the different layer finally
reached the earth in the form of photons or bundles of
energy (as stated in quantum theory) photons travel
with the speed of light and contain a definite amount of
energy when photon strike it get absorb while
transferring its energy to electrons of the striking
particle. Sun light contain different region and contain a
definite amount of energy.
Table 1.2 Showing Radiation in different in India
REGION

ENERGY IN EV

ULTRAVIOLET REGION (U.V)

3.5

INFRARED REGION (I.R)

0.5

VISIBLE REGION (V.R)
VIOLET

3.0

RED

1.8

Source: Basic Research Needs for Solar Energy Utilization

2.5 eV is the maximum energy attain in yellow region of
the sun is which lie in visible region [11].Solar constant
or the solar flux is 1.37 kw/m2. The flux intercepting on
earth cross sectional area is πr2 taking r as radius of
earth is 6378 km. Average flux on the earth surface is
4π . Hence the flux at the earth atmosphere is (1.37
kW/ )/4 = 342.50w / , when this flux is entered into
earth surface 30% of the total flux is scattered and 19%
is absorbed (Wallce 1977, pp. 320‐321) .174.7 w/m2 is
the flux striking the earth surface [12].
Theoretical solar power is equal to
= 174.7 W/m2. (4πr2)=174.7 W/m2.4π. (6,378 km) 2. (10
m2/ km2) (10

TW/W)

= 89,300 TW
= 480 EJ

[13]

In 2001 the total world energy consumption is 430 EJ
[14] and from the above calculated value the energy
emitted by the sun on the earth surface is 480 EJ. But in
practical cases maximum efficiency of solar cell
efficiency is about 17% and can be achieved 40% with
multi junction 3 or 4 concentrator cell [15]. Efficiency get
varies with season to season and place to place variation
in sunlight and also due to geographical condition of the
particular place. The practical solar electricity produced
by the PV module is 1/5 of its maximum output .the
average solar power produced in 2001 is 0.2 GW [16]
.which is 0.013 %of the total electricity generation [17]
[18].
1.4 PROBLEMS RELATED TO RURAL ELECTRIFICATI‐
O N AND INCREASING SOLAR TECHNOLOGY IN RURAL
INDIA
1.4.1 Generation of power in rural area: Mainly
electricity is supplies through power plant, small scale
power distribution (DG‐sets) and through renewable
source in rural India. A detail study on the above power
generation system result in the use of renewable energy
(solar) in rural India and power generation by it is one of
the economical processes for producing electricity in
rural area [21].
Solar technologies in rural areas can fulfil the demand
required for street light lightning and activities with
minimum cost. According to survey the electricity
charged taken is Rs 15‐20 for per kWh [22].
And according to Barns the charge of electricity collected
by the people is three times more than its generation
cost [23].A detail study on Gujarat electricity board
shows that the delivery cost for rural areas is 9/ kWh
[24].If distance from the grid get increased than the
electricity charge also increased by Rs 1 for 1 km .The
demand of electricity in rural area lie in between 20 kW
– 100 k only [25].
Source: Rural electrification in India economic and
institutional aspects of renewable.

1988 to 2003 and 3000mw in 2004. Target from
renewable till 2017 has shown in the tables. In every
year there is increment in the generation of electricity
through solar technologies. Electrification in rural areas
and rural solar lightning reduce the consumption of
diesel and oil (kerosene).Electricity generation through
solar is increasing from year to year with development
of solar technologies.
Table 1.4 Target for renewable energy area wise

Fig.1 Variation of cost with distance in electrification

1.4 .2 Investments
Government spend his large investment on GGGVY yoga
(Rajiv Gandhi Graemen vidyutkaran yojana) for rural
transmission but find difficult for continuing supply of
electricity due to long transmission .For that part
generation of electricity from solar is quite beneficial
and economical. According to MNRE report solar based
power generation is provided for 1000 villages and 20
million solar street lights till 2022.
1.4.3 Subsided and loan given by government on
solar street light system
The GOI provide loan and give subsidy on solar panel
and decentralize system up to 100 kW. MNRE focus on
new extraction methods from solar energy which must
be highly efficient and economical, government
effectively working to increasing use solar technologies
by conducting various program and renewable energy
extraction meet as on June 2014 by MNRE in Chandigarh.
GGOI also provided loans loan for solar system @
interest rate of 5%.
Table 1.3 Subsidy on solar technologies
SOLAR SYSTEM

SUBSIDY (Rs. / W)

SOLAR SYSTEM ( BATTERY)

90 RS / WATT

SOLAR

70 RS / WATT

SYSTEM (WITHOUT

BATTERY)
RURAL ELECTRIFICATION

250 KW / SITE

Source: Reference manuals and checklists for the
hospitality sector 2011‐ 2017

1.5 Future of solar electricity in rural areas
The cost of electricity produced by the solar cell is
drooped from $3.65 kWh to 0.3 /kWh [29] for a period
from 1976 to 2003. This shows that there is 20% of
reduction in cost of electricity produced by the solar cell
annually. In future it is estimated that the reduction in
cost will reached to$ 0.06/kWh‐0.02/kWh so to compete
with the prices of fossil fuel. The capacity of solar power
generation plant increase from 40 m to 1800 mw from

Source: Strategic plan for new and renewable energy
sector for the period 2011‐2017

This is only the future estimation of the reduction in cost
of electricity there doesn’t involve any practical method
in order to meet the above stated figure. Highly efficient
solar cell must be developed in future basic energy
science (BES) stated that the cost efficient solar energy
production with efficient storage method is required in
future so as to compete with the prices of fossil fuel [29].

2. OBJECTIVE
The main objective is to optimize the cost involve in
solar street light system for CFL and led with the
calculated data and also compare the two individual
system (CFL and LED) .In this proposed system we
compare cost and mention the appropriate height for
different system and also mention different technical
point through which the overall solar street lightning
system cost is further reduce and become more
economical. This research focus on sustainable
development in rural areas through solar street lights
system and this research also focuses on the latest eco‐
friendly technology and its suitable use for rural
development. The research also focuses pollution which
is gendered from the power plant and other mechanical
source which used non‐conventional resource or fossil
fuel for generating electricity.

3. PROBLEM DEFINITION
Rural areas in India are far from mainland and
constantly subjected to less power supply. Consumption
and demand for power supply is rising every year, due to
availability of limited resource government find difficult
to meet the demand of electrical power consumption.
This research focus on sustainable development in rural
areas through solar street lights this research focuses on
the latest eco‐friendly technology and its sustainable use
for rural development. By the help of appropriate data

from the existence solar Street light system various
affect is calculated, which are energy consumption,
maintenance, expenditure and luminance [30].



Now one has to focus how to utilize and manage the
available resource. Changing from on renewable to
renewable energy [31]
Country like India which does not have fuel reserves
and depend on importing oil up to 80 %[32]may face the
problem of deficient energy supply .News of limited fuel
reserves availability, hiking prices of fuel and it
continuously depletion of the available resources in
India around the world. Force our scientist to develop a
new electrical power generation techniques which must
be clean ,non‐polluting and eco‐friendly [33].With the
increase use of fossil fuels there is increase in
greenhouse gas concentration in the environment , the
earth temperature in continuously increasing ,which
again is a serious problem[34]. Nuclear energy produce
huge amount of energy, but again have problem of waste
treatment and disposal (disaster happen in Chernobyl),
overall plant installation is high [35].Government and
non‐government origination work together to provide
electricity in rural areas and effective partition is shown
by various rural panchayats, NGO(government or
private), different solar mission (Jawaharlal Nehru
nation solar mission, RGGVY (Rajiv Gandhi Garmin
vidyutikaran yojana), MNRE and Ministry of rural
development and important group in ministry of power
supply in rural electrification [36].The increase use of
renewable subsequently reduce fossil; fuel cost.
Developments of renewable energy program in rural
areas were subjected to numerous barrier and
hindrance. If renewable energy exhibits in the area it is
quite economical than through transmission lines [37].

4. RESEARCH METHODOLGY AND MATERIAL








Battery for solar street light must be properly
selected after studying the different parameter
involve in the selection of battery for economy of
project .If battery is discharging with high frequency
and charge with high frequency reduce battery life ,
life is also shorten with the delay in charging
(discharging with low frequency).
Accumulation of dust and dust on the solar panel
decrease the efficiency, by poor alignment of
different component of solar street light system
decrease overall efficiency.
Tilt angle used in solar panel is depend upon latitude
of the place and must be equal to latitude of place,
optimum tilt angle in winter is 15 ᴼ+ latitude of the
place and in summer 15ᴼ‐latitude are selected to
incident the maximum solar energy.
Distribution of Wiring must be well planned to
minimize the losses and to increase the efficiency.
For minimize the losses and to increase the
efficiency the panel and component must be place
close to each other and near to module.

4.2 BASIC OF BEAM AND FIELD ANGLE
4.2.1 Beam angle for LED:
The angle through which the light spread, generally
intensity of light is found to be 50 % less than the
intensity at the center. 25ᴼ is the standard angle selected
for led with maximum field angle. Spreading is
concentrated and more in led when lens with
appropriate beam angle is used [56].
4.2.2 Field angle


Field angle or spill is depend upon the lens shape
and size used in LED light and have 10% of the
intensity found at the center.

This chapter covers the details of study on solar street
light system, with its efficient and economical working
with different component and detail description of the
component used in solar street lightning system, with
technical specification of different component. Various
energy efficient measures are also discussed like
guidelines for installing the solar street light system,
research on luminary parameter and practical aspect of
using LED light as a luminary for our system. Detail
study on the solar cell, solar cell material and solar panel
with their extractable potential is also discussed.
4.1 TECHNICAL INSTALLATION POINT FOR SOLAR
STREET LIGHT SYSTEM:



Latitude and longitude of a place where solar street
light get installed must be properly selected in order
to trap more amount of solar energy.
Temperature profile of the place where solar panel
get install must be properly studied as increase in
temperature above the nominal operational
temperature of sole cell (NOTC) power generated is
decrease by 45 % with increase in per degree of
temperature. Up to particular temperature solar cell
output is unaffected by temperature (45ᴼ‐50ᴼ), but
with increase in temperature range decrease the
efficiency of solar cell.

Fig.4.1 Led beam and field angle

It is found that at different beam angle the spreading of
light is different .At smaller beam angle the spreading of
light is more concentrated and with the increase in beam
angle the spreading of light get wider .
Fig. 4.2 Variation of beam with distance

4.3 CALCULATION FOR SOLAR PANEL AND BATTERY
FOR CFL AND LED 9 WATT
In our research it is assume that the solar street light will
operate maximum of two days without sun light mainly

4.3.1.3 Practical watt required to charge the battery (
)
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Total losses = 15%0f 44 = 6 watt
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= 44 + 6 = 50 watt
Solar panel of 50 watt with charging current of 3.7
ampere is required.
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Without Solar energy it will work for 2 days or 20 hours.
4.3.1 Calculation for 9 watt luminary
Battery used for this solar street light system = 12 V
Watt hour = 9 × 20 = 180 W/h
(9watt luminary and 2 day autonomy = 20hours)
4.3.1.1 Total load in milliamp‐hour (mAh) = (watt hour
× 1000) /volts (V).2 [57]
=
=
=
=
=

(180 × 1000) /12
(180,000) /12
15000mAh
15000 /1000 (1 Ampere =1000 Milliamps)
30 Ah (Ampere‐hour)

Efficiency of sealed tubular battery is 80 % so 80 % of 30
= 24Ah
After consideration of losses battery required is 37 Ah
Battery required for 9 watt luminary is 12 V and 37Ah.
Charging current required for 12 V and 30 Ah = 10 % of
its Ah [59]
=10/100 ×37= 3.7 Ampere (A)
Solar charge controller must be of 12 v and 3.7
ampere
4.3.1.2 Theoretical watt required to charge the
)
battery (
Solar panel required for 12 V and 37Ah battery = Volts ×
charging current
= 12 × 3.7 = 44 watt
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Fig 4.3 Showing Luminary wattage and battery Ah

180

BATTERY Ah AND CHARGING CURRENT

in case of winter and in rainy season, it will glow
maximum for 10 hour daily from 8.00 pm to 6am. As no
system is 100% efficient and each component of the
system have certain due to which efficiency of system get
decrease, economy of the system get increase. solar
street light system also have losses associate with each
component .we generally study losses in battery, panel
and in wire .Our calculation is done by taking necessary
losses for practical economical of our solar street light .
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Fig. 4.4 Relationship between charging current (A), solar
panel (W) and battery (Ah)

4.4 TEST AND CALCULATION FOR OPTIMUM HEIGHT:
Illuminance is the amount of light falling on an object
and which is equal to the flux per unit area of sphere
having radius of 1m and unit area. The value of Lux
decreases with distance .According to inverse square law
Illumination is inversely proportional to (distance) 2.
4.4.1 Different wattage CFL emits different Lux and
its variation on height
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Fig 4.5 Lux chart for CFL showing variation of
(Lux vs height)

With the help of above Lux char calculated by Lux meter,
optimization of height is done for solar street light
system, shown in the table below while performing the
optimization different reflector angle is taken and among
them suitable angle is selected for particular wattage, if
we take small angle the light will not spread due to
which the minimum area which must be covered by the
street light will not maintain, thus loss of energy. As
stated in design and principle for rural and urban
infrastructure the minimum Lux for light transportation
road is 4 Lux [62].
4.4.2 Optimum height for solar street light system
with different wattage of CFL
Table 4.1 Showing near optimum height for CFL
CFL

BEAM

MAX.

MIN.

NEAR

WATT

ANGLE

HEIGHT

HEIGHT

OPTIMUM

(4 LUX)

(10 LUX)

HEIGHT

9

15ᴼ

3.6 M

3.4 M

3.5 M

15

21ᴼ

4.1 M

3.9M

4M

18

24ᴼ

4.5 M

4.3 M

4.4M

30

38ᴼ

6M

5.8 M

5.9 M

With the help of Lux char for LED as calculated by Lux
meter , optimization of height is done for solar street
light system, as shown in the table’s while performing
the optimization different beam angle is taken and
among them suitable angle is selected for particular
wattage ,if we take small angle the light will not spread

Fig. 4.6 Lux Chart for LED showing variation of
(Lux vs. height)

If we take small beam angle the light will not spread and
the area covered by the street light on road will alter wit
h stated value , we have selected the best angle to attain
the required value of Lux.
Table 4.2 Optimum height for solar street light system
with different wattage of LED
LED

BEAM

MAX.

MIN.

NEAR

WATT

ANGLE

HEIGHT

HEIGHT

OPTIMUM

(4 LUX)

(10 LUX)

HEIGHT

9

21ᵒ

5.4M

5.1 M

5.2 M

15

29ᵒ

6.1M

5.9M

6M

18

32ᵒ

6.6 M

6.4M

6.5 M

30

46ᵒ

8.1 M

7.9 M

8M

9
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8
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30
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Fig. 4.7 Optimum height for solar street light system for
LED

Table 4.3 Comparison for different parameters LED and CFL

LUMINARY WATTAGE

PARAMETER

LED

CFL

9

SOLAR PANEL

50

50

OPTIMUM HEIGHT FOR MOUNTING

5.2 M

3.5 M

AVERAGE LIFE

5.5 YEARS

1.5 YEARS

AVERAGE LUMEN

819

436

BATTERY USED

12 V 37Ah

12 V 37 Ah

AVERAGE BEAM OR REFLECTOR ANGLE

21

15

SOLAR PANEL

85

85

OPTIMUM HEIGHT FOR MOUNTING

6.0 M

4M

AVERAGE LIFE

5.5 YEARS

1.5 YEARS

AVERAGE LUMEN

1251

811

BATTERY USED

12 V 62 Ah

12 V 62 Ah

AVERAGE BEAM & REFLECTOR ANGLE

29

21

SOLAR PANEL

104

104

OPTIMUM HEIGHT FOR MOUNTING

6.5 M

4.4 M

AVERAGE LIFE

5 .5 YEARS

1.5 YEARS

AVERAGE LUMEN

1511

1011

BATTERY USED

12 V 75 Ah

12 V 75 Ah

AVERAGE BEAM & REFLECTOR ANGLE

32

24

SOLAR PANEL

172

172

OPTIMUM HEIGHT FOR MOUNTING

8 M

5.9 M

AVERAGE LIFE

5.5 YEAR

1.5 YEAR

AVERAGE LUMEN

2671

1581

BATTERY USED

12 V 125Ah

12 V 125Ah

AVERAGE BEAM OR REFLECTOR ANGLE

46

38

15

18

30

Table 4.4 Showing cost for battery and luminary
CFL
LUMINARY

LED
COST

BATTERY

BATTERY

REQUIRED

COST

LUMINARY

COST

BATTERY

BATTERY
COST

9 WATT

110

37 Ah

1700

5 WATT

1100

20Ah

1205

15 WATT

120

62 Ah

3670

9 WATT

2020

37Ah

1700

18 WATT

170

75 Ah

4138

11 WATT

2851

45Ah

3151

30 WATT

399

125 Ah

6500

17 WATT

3900

68 Ah

3970

Table 4.5 Showing Panel cost
LUMINARY

PANNEL REQ.

COST

(WATT)

(WATT)

(RS.)

9

50

2750

15

85

6375

18

104

7800

30

172

12900

5

28

1540

11

62

4650

17

94

7050

OF

PANEL

inverter is not used instead of it dc lamp are used
the result is analyses with the help of data as shown
and also with the help figures .The optimization in
street light system is depend upon the type of
lightning required .Which is analyses through the
data and graph .It is seen that led have numerous
advantage if used in street light system with cost and
energy usage reduction. It is seen that if we replace
CFL with LED the consumption of energy get reduce
with proper optimization of height .The main aim of
this study was to reduce the cost and energy
consumption in solar street light system; from the
graph we conclude that the replacement of CFL with
the LED is efficient with decrease in consumption of
electricity .Led shows
adventurous for every
parameter we discus in terms of lumen ,cost, height
etc than CFL Consideration and analysis between the
two above solar street light systems has been
formulated. By economy analyses it is found that
solar street light system with LED have capability to
reduce considerable energy consumption which is
more desirable and economical to be used in rural
areas.

Table 4.6 Solar street light component with cost

COMPONENT

SPECIFICATION

COST
(Rs.)

AL. , CANOPY,STARTREFLECOR

ER ,HOLDER, WITH

SPECIFICATION

INSULATION

NUT AND BOLT

1551

32MM × 3MM G.S

76.2 KG ×

POLE CLIPS WITH

5= 381

NUT AND BOLT
WIRE

2 CORE 2.5 SEGMENT

170

WITH SLEEVE
8 METER (BATTERY
POLE

2100

BOX , PANNEL STAND
GI STEEL ROD DIA.

FOUNDATION

11 MM WITH 1:3:6

656

CEMENT CONCRETE

6. RECOMMENDATION

RATIO
Source: Msme, Ruidp and Bajaj

As we know that experimental analyses of solar street
light was done to get better efficiency and cost. In future
we can use various types of modification in order to
improve efficiency of solar street light system and to
reduce cost. These modifications include:‐

Table 4.7 Cost of street light system

CFL

LED

COST in (Rs.)

COST in (Rs.)

9 WATT

10707

11676

5 WATT

8551

15WATT

16322

18151

9 WATT

11676

18WATT

18244

21844

11WATT

15458

30WATT

26586

33016

17WATT

20926



We can use highly efficient reflector with optical
fiber to increase the lumen with same watt luminary.
If the lumen emitted by the source increases the
light emit by the luminary is also increase.



We can use electricity transmission pole to reduce
the cost of pole. Electricity transmission pole are
available in all over rural areas can be used to
reduce the overall cost of the system.



In case of high wattage CFL and LED in rural areas
we can use less wattage CFL and LED with proper
height optimization for more lightning in rural areas,
Using of solar panel with less than 50 watt is
economical.
Efficiency of solar cell is 17%,but with multi junction
3–5 concentrator cell (GaAs Thin film) the highest
translation efficiency is achieved.

5. CONCLUSION
In this study, different solar street light are analyzed.
Solar Street light was tested for three different types.
The main conclusions during our study are:





Efficiency of the solar street light was found
maximum in the case of when it uses LED. Losses are
also observed during study. These losses occur loss
of efficiency in different component.





Due to several investigations, different ideas are
involved during the experiment to increase the
efficiency of street light system. Maximum efficiency
was found to in case of LED.





In this solar street light system led is used to
conserve energy and to bypass the use of
conventional lamp (CFL) which decreases the life
and efficiency of battery. In this solar street system

LED is energy conserving light which must be used
in solar street light system. Consumption of electric‐
ity in case of led is very less than that of CFL and any
other light source .Life of LED is also greater than
CFL.
To get more lumen luminary must be placed
perpendicular to that of road.

A visit on DEEG, BHARATPUR, Rajasthan in July 2014.
Having 121 house (including cemented and mud) with
road width of 8.6 foot. Government has sanction 45 watt
7 solar street light system for DEEG , BHARATPUR and
8 ,13 ,380 street lightning system will sensation for rural

areas in India as stated by MNRE in his strategic plan till
2022.

Table 5.2 Comparison of cost

COMPONENT

SPECIFICATION
45WATT

18WATT

11WATT

CFL

CFL

LED

LUMEN

2295

1011

1001

BATTERY

12 V 90 Ah

12V75 Ah

12V45 Ah

SOLAR PANEL

160 WATT

104 WATT

62 WATT

POLE

M.S

M.S

M.S

WIRE (2.5 SEG.)

4 CORE

2 CORE

2 CORE

HEIGHT

7.5 M

4.4 M

5.5 M

COST (RS.)

37111

18244

15458

LAMP

From the above figure it is clear that replacement with
CFL and LED make the solar street light system
economical with human satisfaction and cost reduction.
Fig. 5.1 solar street light system

The lumen emitted by 45w CFL is 2295 with minimum
Lumen of 61 on the surface of road perpendicular.
Table 5.1 Specification of solar street light used in Deeg





LAMP

45 WATT

BATTERY

12 V 90 Ah

AUTONOMY

3 DAYS

SOLAR PANEL

160 WATT

POLE

M.S

WIRE

2 CORE 2.5 SEG.

HEIGHT

7.5 M

By the help of data which is collected during our
survey and after detail analysis it is recommended
that in spite of 45 watt CFL if we use 18*2 watt CFL
and 11*2 watt LED is efficient and work well if we
optimize the height.
To reduce the cost and to make the solar street light
system economical, electricity transmission pole can
be used in spite of M.S pole.

REFFERENCES
1.

Basic research needs for solar energy utilization
report on the basic energy sciences workshop on
solar energy utilization.

2.

JEFF TSAO (us. department of energy, office of basic
energy science) NATE LEWIS (California institute of
technology) GEORGE CRABTREE (Argonne national
laboratory working draft version 2006 April.

3.

X.‐Q. LIU, E. REHDER, K. EDMONDSON, H. COTAL, R.
K. JONES,J. H. ERMER, C. M. FETZER, D. C. LAW AND
N. H. KARAM ,Solar cell generations over 40%
efficiency.

4.

EIA IEO 2005, world’s electricity consumption in
2001.

5.

Basic research needs for solar energy utilization
report on the basic energy sciences workshop on
solar energy utilization.

6.

CHAKRABARTI, S. AND S. CHAKRABARTI (2002)
rural electrification programmed with solar energy
in remote region–a case study in an island. Energy
policy 30(1): p.33‐42.

7.

JAMES CUST1, ANOOP SINGH2 AND KARSTEN
NEUHOFF3 paper on rural electrification in India
economic and institutional aspects of renewable.

8.

BARNES, D. F., K. B. FITZGERALD AND H. M. PESKIN ,
the benefits of rural electrification in India:
implications for education, household lighting, and
irrigation. Draft manuscript, July2002

9.

BARNES, D. F. AND M. SEN (2002) energy strategies
for rural India: evidence from six states.

10. HANSEN, C. J. AND J. BOWER (2003). An economic
evaluation of small‐scale distributed electricity
generation technologies, oxford institute for energy
studies from paper rural electrification in India.
11. CHAKRABARTI AND S.CHAKRABARTI (2002) rural
electrification programs with solar energy in remote
region–a case study in an island. Energy policy
30(1):p.33‐4BANERJEE, R. (2006) comparison of
options for distributed generation in India. Energy
policy 34(1):p.101‐DESHMUKH AND BILOLIKAR
(2006) optimization of rural electrification methods.
Advances in energy research. JAMES CUST1, ANOOP
SINGH2 AND KARSTEN NEUHOFF3 paper on rural
electrification in India economic and institutional
aspects of renewable.
12. Reference manuals and checklists for the hospitality
sector prepared by the energy and resources
institute under on global solar ministry of new &
renewable energy government of India march, 2012
MNRE.

13. C.BHUVANESWARI , R.RAJESWARI2, C.KALAIARASN
Analysis of solar energy based street light with auto
tracking system.
14. BES 2005. Office of basic energy sciences, basic
research needs in solar energy utilization"(us.
department of energy, 2005).
15. SEPPO ERIK EINARI KIVIMÄKI paper on sustainable
infrastructure development assessing led street
lighting as a tool for sustainable development in são
José dos Campos, Brazil.
16. MOHAMED AHMED TAHA SHALABY(2001) paper on
simulation of a region operating at 100% renewable
energy.

OTHER REFFERENCES
1.
2.
3.

Bureau of energy efficiency
“A new intelligent control terminal of solar street
light”. ieeeexplore.ieee.org.
“A study on energy efficient & solar pv street
lightning system”. fosetonline.org.

