
Journal of Chemical and Pharmaceutical SciencesISSN: 0974-2115 

JCHPS Special Issue 5: October 2016 www.jchps.com Page 273 

Solar Based Adjustable Voltage Regulator Using IC LM317 
C. Udayasri1*, M. Lavanya1, M. Arivalagan2 

1Department of Electrical & Electronics Engineering, Saveetha University, Chennai- 602 105. 
2Department of Electronics and Instrumentation Engineering, Saveetha Engineering College, Chennai-602 105 

Corresponding author: E-Mail: udhayasree1210@gmail.com 

ABSTRACT 

Sun powered vitality the most looked for after vitality source. Sun powered chargers are basic, compact 

and prepared to utilize gadgets which can be utilized by anybody particularly as a part of remote regions. Going 

sun oriented can take care of more than one issues, right from eliminating carbon emanations and reliance on 

powers, to explaining the vitality emergency. This undertaking intends to make a straightforward sun oriented 

charger which can be utilized on the go. Sun powered boards don't supply directed voltage while batteries require 

so to charge. Henceforth, an outer flexible voltage controller is utilized to have the fancied steady voltage. A zener 

diode changes on to guarantee charging is cut off at the immersion point. Solar boards are truly helpful without 

trying to hide however we require vitality when the Sun isn't sparkling over our housetops. That is the reason we 

require sun based chargers which will store vitality in rechargeable batteries. This paper is to make a sun oriented 

charger utilizing a voltage controller IC to charge a Lead Acid Battery with the steady yield voltage got through 

this IC LM317  
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1. INTRODUCTION 

It is the basic utilization of solar energy. This is the important way that we can change sunlight into power 

specifically and step by step there is improvement .All fossil fuels are only sun's vitality concentrated over forever 

and day. This makes the exceptionally effective as far as energy per unit of the fuel. This paper have made some 

amazing progress in creating solar cells which are the gadgets driving our future, changing over sun's vitality into 

power and adjusting voltage. Solar panels are essentially solar cells arranged together in  parallel to get an accurate 

voltage and  p-n intersection semiconductor with  silicon wafer doped with "n" sort phosphorous on the top and "p" 

sort boron on the base. These electrons are pulled in to the positive charge in the n-sort silicon and repulsed by the 

negative charge in the p-sort silicon. Associating wires over the intersection will have a current in them. Indeed, 

even 20% proficient solar panels introduced over the world's wastelands can sufficiently deliver clean vitality to 

support humanity for a year. Diminishing  on fossil fuels and eliminating the carbon outflows is a standout 

amongst the most imperative parts of sun oriented energy rural regions are currently lit up with sunlight based 

lights. So in the event that you make more vitality than you utilize, you will wind up in a benefit without 

smoldering a calorie. Space limitations climate requirements and costly innovation included do impede the 

procedure. This paper depicts to make a solar based charger circuit utilizing IC LM317 which is adjustable voltage 

regulator.  

 
Figure.1. Circuit diagram of LM317 

It is a flexible voltage controller IC which implies it gives Line Regulation (independent of the adjustments 

in the info voltage, the yield voltage stays consistent) and Load Regulation (regardless of the adjustments in burden 

the yield voltage is altered). We can modify the yield voltage by differentiating the resistance over the change pin. 

This is needed an altered voltage over the battery (to constrain the current and charge it at steady voltage). 

Straightforwardly associating the sun powered board to the battery might even blast it because of the shifting yield 

from it. The voltage crosswise over R1 is kept up to be 1.25 V utilizing an inward circuit. The Vout is likewise 

then gotten to be steady and given by: Vout = VR1*(1+R2/R1)+Iadj*R2. This Iadj is of the request of micro so can 

be fail to have a controlled yield voltage. 

Battery: (Sealed Lead Acid Battery): This circuit is intended for a 6V, 5Ah battery. This implies a 5A current will 

charge the battery in 1hour. Lead corrosive batteries are not the best accessible alternatives in rechargeable 
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batteries (not at all like compact and simple to utilize Li-particle batteries). In any case, for little applications such 

as our sunlight based light, they are adequate. Care must be taken while taking care of corrosive batteries.  

Diodes (1N5812): These are essentially blocking diodes which guarantee that the present streams just in restricted 

so that the battery doesn't release when the yield from sun powered board is low.  

Zener Diode (1N4736) and the Transistor (BC548): This piece of circuit guarantees that once the charging cut 

off voltage is come to by the battery, the charging stops. The Zener is evaluated at 6.8V as breakdown. This 

permits all the voltage to drop over the Zener and the transistor changes on because of biasing of the Base-Emitter 

intersection. The transistor demonstrations like a switch and once the battery is charged, it draws all the present 

accordingly securing the battery. 

2. METHODS & MATERIALS 

  
Figure.2. Hardware of adujustable voltage regulator Figure.3. Circuit diagram of LM317 

The voltage over the input resistor R1 is a consistent 1.25V reference voltage, Vref delivered between the 

"yield" and "alteration" terminal. The change terminal current is a consistent current of 100uA. 

At that point whatever present moves through resistor R1 likewise courses through resistor R2 

(overlooking the little conformity terminal current), with the total of the voltage drops crosswise over R1 and R2 

being equivalent to the yield voltage, Vout. Clearly the information voltage, Vin must be no less than 2.5 volts 

more prominent than the required yield voltage to control the controller. 

  
Figure.4. Block diagram of adjustable voltage 

regulator based on solar energy 

Figure.5. IC LM317 

Sun based cells have made some amazing progress from massive 6% proficient lumps to thin movies with 

as much as 30% effectiveness. We have to comprehend sunlight based boards in order to comprehend their 

applications. Today, we have mono crystalline, polycrystalline and formless slender film boards. Mono-crystalline 

are so far the most productive, given that they have the greatest silicon in a unit zone so more present for the same 

number of photons. They are made out of a solitary silicon precious stone as a ceaseless cross section. While for 

the polycrystalline boards, liquid silicon is filled forms and separate limits can be seen because of this. Lesser 

amount of silicon in a unit range implies lesser productivity of generation of power. Shapeless flimsy film boards 

are layers of silicon on a glass surface and are the minimum costly. Henceforth, they are utilized as a part of uses 

where you can get rid of proficiency for bringing down the expenses. That is the reason we require sun powered 

chargers which will store vitality in rechargeable batteries. This undertaking expects to make a sun based charger 

utilizing a voltage controller IC with the consistent yield voltage acquired through this IC LM317. This is an IC 

with installed MPPT (Maximum Power Point Tracking) calculation. MPPT basically implies the IC gets the most 

extreme conceivable force from the sunlight based board by examining its yield and applying the best possible 

burden resistance. This little chip rearranges life given its usability and greatest proficiency is constantly 

guaranteed. 

 
Figure.6. output for varying voltage using ic lm317 
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The negative lead from the sunlight based board ought to be associated with the free negative data of the 

battery holders. The positive lead from the sunlight based board is associated with the positive data of the present 

constraining circuit, and the yield from that circuit associated with the free positive lead of the battery holders.  

You now have an enhanced sun powered charger which will send an altered measure of current (daylight 

allowing) to the batteries. Charging from level would take around 10 hours of daylight in this worked case and you 

don't have to stress over cheating your batteries. 

Future Scope: The extent of creative ability is substantial as sun oriented force can run anything on DC voltage. 

To expand proficiency of force era (IC LM317 drops the valuable 3V crosswise over it in this manner squandering 

vitality). Another range of hobby is investigating diverse innovations accessible in making sun oriented cells 

(Mono-crystalline, Polycrystalline, Thin Films) and have the capacity to clarify why their proficiency changes such 

a great amount by comprehension their precious stone structures. 

3. RESULTS 

The sun simulator gives an input of 7.961V to the circuit. But this limits the output voltage only to 6.228V 

hence the charging voltage is reduced too. This causes a charging current of 1.733mA which charges the 5Ah 

battery very slowly. The battery charging process should be stopped once it is fully charged and this is ensured 

using a zener which will start conducting at the cut off voltage. 

4. CONCLUSION 
  Solar boards are on a par with force supplies of a normal of 12V in brilliant daylight. The main issue is 

unregulated voltage because of variety in power of light. IC LM 317 takes care of the issue by directing the yield 

voltage however it again scattered 2V crosswise over it which makes the framework less proficient. Solar charger 

circuits need voltage controllers in order to charge the batteries at steady voltage. The battery charging procedure 

ought to be halted once it is completely charged and this is guaranteed utilizing a Zener which will begin directing 

at the cut off voltage. The charger circuit is a basic, prepared to utilize lead corrosive battery charger and is a 

decent approach to tap sun's vitality. 
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