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Abstract— Everything in nature emits EM energy, sun emits
solar radiation. Solar radiation is distributed over a wide
continuous spectrum ranging from ultraviolet to infrared
rays. In this paper, fuzzy based MPPT is used in PV module
to make the efficient use of power. Solar panel embedded
with LDR is used to estimate the position of the sun. The
panel with LDR acts as a master to inform other panel about
the sun’s angle to attain a maximum utility in a desired
direction. High power generation is achieved by mesh
network created between the nodes. The realization of the
proposed method has been stimulated using simulation at
different temperature.

Key words: PV module, MPPT, LDR, Simulation

I. INTRODUCTION

Renewable energy is the energy which comes from natural
resources such as sunlight, wind, rain, tides and geothermal
heat. These resources are renewable and can be naturally
replenished. Therefore, for all practical purposes, these
resources can be considered to be inexhaustible, unlike
dwindling conventional fossil fuels. Maximum Power Point
Tracking (MPPT), is an electronic system that operates the
Photovoltaic (PV) modules in a manner that allows the
modules to produce all the power. It is very important to
know the maximum power point of the system to increase
the efficiency of the photovoltaic system. The maximum
power point algorithm to measure the maximum power at all
conditions is shown in [1]. To overcome the disadvantages
Perturb and Observe algorithm is widely used and most
preferably used in industry. The Perturb and Observe (P&O)
algorithm is used to control the measurement of power by
adjusting the voltage [2]. The measured power is compared
with the previous one and if the measured one is greater than
the previous one then the solar panel is adjusted in that
direction until there is no increase in power. The perturb and
observe (P&O) is also called as hill climbing method is
shown in [3] as it checks the rise of curves as it reaches the
maximum power point and its fall after the maximum power
point. The perturb and observe is easy to implement but it
causes oscillations in power output and causes tracking
failures of maximum power point as the environment
changes rapidly. The ripple correlation control method uses
constant voltage and current ripples in power converters are
shown in [4]. It uses the current and voltage ripple already
present in the system. In this paper a new technique or
method is proposed in which the solar panels are used with
LDR sensors, which collects data about the radiation on the
panel. It is a very efficient technique to measure the
maximum power point to increase the efficiency.

Il. METHODOLOGY

The solar panel is rotated by using motors connected to the
panel. The motor is controlled using motor control circuit by
microprocessor. The sensors placed in solar panel regularly

give message about the radiation in the panel to the
controller of microcontroller. The maximum power point is
measured from the panel using the maximum radiation and
the data is given to the microcontroller by using MPPT
circuit. The maximum power point is controlled by the relay
circuit in microcontroller which is triggered by an external
trigger. The microcontroller rotates the panel based on the
maximum power point. The maximum power point from the
panel is also given to the DC-DC converter and the output
from the converter is given to the load or battery.

The model uses three solar panels of the same
capacity and specifications. Among the three panels one act
as a master and the remaining as slaves. Each panel has two
light depending resistors (LDR) on both sides of the panel.
The panel rotation depends on the data from the sensor. If
the intensity of light on the left panel is high the panel
rotates in that direction. If the light intensity on right panel
is high then the panel turns in that direction. There will be
no rotation if the panel has a balanced light intensity on both
of its sensors. The model is designed using proteus software.
The block diagram of the proposed system showing the
operation of the model is given in fig 1.
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Fig. 1: Block diagram for proposed system
The microcontroller used is pic 16F877A.

All rights reserved by www.ijsrd.com 115



An Efficient Tracking of Global Solar Radiation using Tarang Modules

(13SRD/Vol. 2/1ssue 12/2015/030)

LhtEL
cD2
Ui Luote
L osoucan REGINT i
2] oscatikour A = a
preg BEY 2% cramawes
' . s [ LE% Fre BEGEEEB8E
2 ] maniann B % Y T ,,|, _| ,,,,J
£ RARNENREF JCUREF =N I R I R s
T rasnme ReaPac (o i
—— RATOCKICIOUT RETPOD —— BHABA6EE
T .
. REATIOSTICK o afaf=fsfa]2
—— rEvansRD ACATICRICER —— v
~ rEtnE RCCCPY ‘s
2 Remannics RoHECECL —
REASDUSDN [ L4
L weirngemy RESE00 _;
REATRCK [~
RCTRATT
1 v
rpapepy [ 12
ROPEPT 3 M
ROGTER2
ROEPERE
FOAFERA
RDSPEPS |—
ROsPERE [
rompepy 2 o vz
PCHATTA Zlw wes ve oum ;
— 2 ouT: o]
L] e
s | o
AT iy outs [ L REMNT —:
2 e gup osp oute |4 M scacisour RE1 o
rez [
2 | manenray RESPOM _:?
L T A RS
| FALAMIIVREF ICVREF RS [
| RkANSVRER e
- — AameeiouT L
e b .
REUTIOSOTICH [—2
| REnnRD RCUTIOSUCCR2 (—
] RECA RCBCCP |
L RowscHEcL [
™ RCHSDUSDA [—=
- JE e moss0n (2
[ AOATHCK
w Tarang Tarang [y
. o
802.15.4 802.15.4 ROOPER) ;;
e ROUPER (e
ROQPERE [—
ROAPSFS [~
Roarsra 20
rospsrs 2
Roapsrs 20
TRANSMITTER RECIVER il
&
. .
- e ] - —
—_— s - —_—
e —
]
_ e — A
. = -
™ £ ]
al - — e T - —_——
¥ = s —-——
E T s -
W i e - —
— s
N e " . T s
— Lt - 5 S
—_— — e O — —_— N
- — g o —: ™,
i e m—— =
a i ! J
- — A o =1 o
P S =
F] s
s —— — o B —
Lid . —
st I i
= e
. —
e - —
e —
—_— - Ej -
r .
e m—
. -
- J.." ] e
| — e
=
! L

Fig. 3: Solar panel controlling system
Tarang modules are used in the wireless networks.
Tarang transmitter range outdoor line of sight up to 50 kms.
It transmit power up to 1watt/30 dBm nominal. Tarang
receiver sensitivity up to -107 dBm.

I1l. RESULTS AND DISCUSSION

The proposed model is designed using proteus software and
analyzed.
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Fig. 4: Design of solar panel controlling system
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Fig. 5: Solar panel testing without boost converter
The solar panel is tested without boost converter as
given in fig 6 and with boost converter as in fig 7.

[ o - TS Presional i)
Fie Vies Edt Took Design Gash Serce Debwg Ly Temgiae Smem Heép
CIETHEEE L LEL R

W’T‘T} £ beept] | FOOATING GG (P 1
Fig. 6: Solar panel testing with boost converter
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Fig. 7: Output graph

IV. CONCLUSION

The proposed MPPT using fuzzy logic can improve the
performance of the system. The fuzzy controller is faster
than the P&O controller in the transitional state and presents
also a much smoother signal with fewer fluctuations in
steady state. The controllers by fuzzy logic can provide an
order more effective than the traditional controllers for the
nonlinear systems, because there is more flexibility. Proteus
software is used to obtain the simulation of the model;
Simulation results show that the proposed MPPT can track
the MPP faster, when compared to the conventional P&O
method.
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