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Abstract: 

The world now facing tremendous challenge regarding pollution, ozone layer depletion, climate change and need sustainable 

development. The ruler area widely availab le in India providing fuel and electricity to this area is becoming challenging task. The 

use of renewable energy source in energy production is still less as compared to non -renewable energy source. Hydrogen 

production from renewable energy resource and use that hydrogen for electricity generation and storage medium of renewable 

energy is a common solution for this energy problem. Water electrolysis is very effective process for continuous hydrogen 

production by conversion of electrical energy into chemical energy. Similarly, a fuel cell is an electrochemical device which can 

continuously convert chemical energy into electrical energy.  
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I. INTRODUCTION 

 

The energy trouble in India is increasing every year, as price of 

fossil fuels are rising to greater extent. The need of alternative 

eco-friendly energy source is growing rapid ly with reduction in  

number of non-renewable energy resource [8]. Fuel cell can 

provide clean energy to India’s population and reduce its 

energy supply demand gap. Technical challenge like 

identification and development of suitable fuel cell 

technologies for applications often unique to the developing 

world [6]. Our society is dependent on energy; it needs to 

adopt environmentally bearable methods for energy 

production, storage and conversion [7]. solar photovoltaic 

module used for p roduction of hydrogen and oxygen by 

electrolysis process then fed to fuel cell for clean electricity 

generation, a D.C power P.V module to electro lyzer produce 

56 cubic centimeter per minute of hydrogen which is supplied 

to fuel cell and generate electricity. A high electrochemical 

performance of elecrolizer was obtained with 0.25 A at 1.87 V 

for each single MEA at 30  C and atmospheric pressure of 858 

mm of hg [5]. Hydrogen production and utilization in industry 

since hundreds of years [5, 2]. Photo electrolysis in which P.V 

cell split water to oxygen and hydrogen gas, it is used as 

hydrogen production. This method is used to store energy in 

form of hydrogen, which further transformed to electricity in  

fuel cell [2]. Many communit ies and government are not 

capable of funding or providing for the basic needs of water 

and electricity in ru ral area  

 

 

 
In ruler area there is shortage of petroleum supply for vehicle,  

 

 
 

How does Fuel Cell Generate Electricity?  

 

Through an electrochemical reaction Fuel cells generate 

electricity, known as reverse electrolysis. This reaction 

combines hydrogen and oxygen, heat and electricity is 

generated.  

 for space heating and cooling Waste heat can be 

utilized  

 The water vapor can be captured and used as the 

feedstock for addit ional hydrogen   

 The electricity is channeled into an external circuit  

where it is used by any electric appliance  
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Already have a renewable energy source for village, why 

would we want fuel cell 

 When a solar or wind system is coupled with an 

electrolyzer, the fuel cell system provides a more 

efficient, economical and completely renewable 

source of electricity.  

 

 By production of hydrogen with a renewable energy 

resource the hydrogen becomes a storage medium for 

the energy contained in the captured sunlight or wind.  

 

 Production of hydrogen by solar energy is non-toxic 

method to remove the temporal nature of renewable 

energy systems 

 

II. LITERATURE S TUDY 

 

[1] The author says fuel cells are part of hydrogen economy 

and have been known as steps towards sustainable energy 

future and the environmental benefits of fuel cell for stationary 

application, when hydrogen for fuel cell system is produced 

from renewable source of energy using electrolysis process 

then its benefits to low carbon emission. 

 

[2] In this review paper authors gives historical background of 

electrolysis and how we can produce hydrogen with the help of 

photovoltaic module for the fuel cell system. They said 

electrolysis is considered as cleanest way to generate hydrogen 

when electricity requirement is totally from renewable energy 

source  

 

[3] The paper deals the design of hybrid solar power and fuel 

cell system without battery storage to supply electricity 

demand for the hole city of Brest in France and the different 

types of software used to calculate load and supply and the 

systems performance is based on loss of the power supply 

  

[4] This paper author says hydrogen power vehicle and fuel 

cell vehicle is truly zero emission vehicle  

 

[5] Solar photovoltaic module used for production of hydrogen 

and oxygen by electrolysis process was feed to fuel cell for 

clean electricity generation. A DC power PV module to an 

electrolizer produce 56 cubic centimeter per min of hydrogen 

which supplied to FC and generates electricity. High 

electrochemical performance of electro lizer was obtained with 

1.87 Volt at 30 degree temperature and atmospheric pressure 

of 585 mm of Hg  

 

[6] Fuel cell can provide clean energy to India’s population 

and reduce its energy supply demand gap. Technical 

challenges like identification and development of suitable full 

cell technologies for applicat ion often unique to the developing 

world  

 

[7] Review from this paper is our society is dependent on 

energy and it need to adopt environmentally bearable methods 

for energy production, storage and conversion 

 

[8] The authors say the need of alternative eco-friendly energy 

source is growing rapidly with reduction in numbers of non-

renewable energy resource. The energy trouble in India 

increase every year as price of fossil fuels are raising to greater 

value. 

 

 

III. SALT WATER FUEL CELL S YSTEM 

 
 

Figure.1. Schematic diagram of solar power Salt water fuel  

cell system 

 

Photovoltaic cell:- solar radiation coming from the sun 

incident on the P-V cell and as the function of photovoltaic  

cell it converts solar radiation into electric current 

Electrolyzer:- Electro lysis of water is split (H2O) into 

 oxygen (O2) and hydrogen  gas (H2) due to an electric 

current being passed through it. The reaction has a standard 

potential of −1.23 V, meaning it ideally requires a potential 

difference of 1.23 volts to split water 

 

 
 

Figure.2. Fuel Cell 

 

Fuel Cell: - A fuel cell is a device that converts the chemical 

energy into electrical energy through a chemical reaction of 

positively charged hydrogen ions with oxygen or 

another oxid izing agent. Fuel cells are different from batteries. 
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Figure.3. Electric Current 

 

IV. KEY TERMS  

 

Fuel Cell: the physical structure that convert chemical energy 

into electrical energy  

 

Electrolyte: solution which allow to flow of electron to form 

reaction electrochemical react ion:  a  reaction that involves the 

transfer of electrons among ions and molecules to convert 

chemical energy to electrical energy (or vice versus) 

 

Anode: a positively charged electrode by which electrons 

leave an electrical device; the electrode at which oxidation 

occurs. 

 

Cathode:  a negatively charged electrode that is the source of 

electrons entering an electrical device; the electrode at which 

reduction occurs.  

 

Electrodes: typically metal rods that catalyze the 

electrochemical reactions. (Al, Pd, Pt, Cu etc.) 

 

Catalyst: substance that speeds up the chemical p rocess by 

lowering the amount of energy needed to cause the reaction.  

 

Membrane: substance that allows hydrogen and oxygen to 

pass through while preventing the diffusion of other molecules 

or electrons 

 

Hydrogen: chemical fuel of a fuel cell flowing through the 

anode 

Operating temperature: temperature needed for the chemical 

reactions to occur (this will depend on the fuel cell type).  

 

Operating pressure: - p ressure needed for the storage of 

hydrogen and supply 

 

Oxidation: change in chemical composition to a higher 

oxidation state. Oxygen:  chemical fuel of a fuel cell flowing 

through the cathode 

 

Reduction: an electrochemical reaction that causes a molecule 

or ion to change to a lower oxidation state.  

 

PEM: p roton exchange membrane  

 

Electricity:  the flow of electrons in a circuit.   

 

Voltage: measure of electric potential of an electrical circu it or 

device 

Efficiency:  a  measure of how energy is delivered per unit of 

energy input to a system (efficiency = energy out/energy in x 

100% OR efficiency = energy out/max. theoretical energy 

produced). 

 

Stacking:  method of adding fuel cells in series to increase 

voltage 

 

V. APPLICATION 

 

 Home & community lighting  

 Drinking water  

 Portable power systems  

 Power generation fo r s mall scale industries in village  

 Motorcycles and three wheeler  

 Small heating appliances   

 Radio receivers  

 

VI.CONCLUS ION 

 

Hydrogen generation by electrolysis process is 

environmentally feasible. In india, different method for 

producing hydrogen has been studied and used in daily 

practice but the electrolysis of water is not widely used, 

because its having high cost of the process.  Solar power 

coupled with electroliser and fuel cell systems for generating 

electricity is best future scope. 
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