
DESIGN AND FABRICATION OF SOLAR 
OXY-HYDROGEN GENERATOR 

K.Karthigayan#1,S.Amudhasudhan#2, A.Arunachalam#3,S.Shyam Prakash#4, R.Barath#5
 

#Department of Mechanical Engineering, Pondicherry university  
 1karthigayankc@gmail.com 

  2amudhasudhan2211@gmail.com 
                                                       3arunaak2303@gmail.com 

4shyam.sp342@gmail.com 
5barathmech001@gmail.com 

 
Abstract -Today modern World has heavily industrialized. The pollution that caused by the increasing amount of 
vehicle that dominates the transport system of any country in the world. So, It gives vehicular emissions heavily caused 
the atmosphere. An attempt made on this project is to design and fabricate a solar oxy- hydrogen vehicle to solve the 
above problem. Electrolysis of water can give us hydrogen inform of oxy-hydrogen gas which can be used as an alternate 
fuel for any internal combustion engine. Water is the only by-product of the combustion process resulting increases 
cooling, decreases temperature duringcombustion process. So the exhaust is non-toxic. It ability to use water for 
regeneration of oxy-hydrogen. The solar panel is provided for additional power supply for productionof oxy-hydrogen 
and is not directly involved in running vehicle. 
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I. INTRODUCTION 
 

A. Internal Combustion Engine 
In an internal combustion engine, the expansion of the high-temperature and high-pressure gases produced by 

combustion applies direct force to some component of the engine. The force is applied typically to pistons, turbine 
blades, rotor or a nozzle. This force moves the component over a distance, transforming chemical energy into useful mechanical 
energy. 

 
B. Oxy Hydrogen 

Oxy hydrogen is a mixture of hydrogen (H2) and oxygen (O2) gases. This gaseous mixture is used for torches to 
process refractory materials and was the first gaseous mixture used for welding. Theoretically, a ratio of 2:1 hydrogen :oxygen 
is enough to achieve maximum efficiency; in practice a ratio 4:1 or 5:1 is needed to avoid an oxidizing flame. 
 
 

II. EXPERIMENTAL INVESTIGATIONS 

A. Problem Statement 
Nowadays World has been heavily industrialized. That is affected by the pollution caused by increasing amount of 

vehicles that dominate the transport system. This has led to severe catastrophic damage to the atmosphere rendering it unusable 
to most living things on planet earth. So The attempt to run the Internal Combustion Engine of a Vehicle using the Oxy-
Hydrogen Gas as a fuel along with Solar Energy for producing additional energy for the production of Oxy hydrogen. 

 
B. Hydrogen Vehicle 

A hydrogen vehicle is a vehicle that uses hydrogen as its onboard fuel for motive power. Hydrogen vehicles include 
hydrogen fueled space rockets, as well as automobiles and other transportation vehicles. The power plants of such vehicles 
convert the chemical energy of hydrogen to mechanical energy either by burning hydrogen in an internal combustion engine, or 
by reacting hydrogen with oxygen in a fuel cell to run electric motors. Widespread use of hydrogen for fueling transportation is 
a key element of a proposed hydrogen economy. 

As of  2014, 95% of hydrogen is made from natural gas. It can be produced using renewable sources, but that is an 
expensive process. Integrated wind-to-hydrogen (power to gas) plants, using electrolysis of water, are exploring technologies to 
deliver costs low enough, and quantities great enough, to compete with hydrogen production using natural gas. The drawbacks 
of  hydrogen use are high carbon emissions intensity when produced from natural gas, capital cost burden, low energy content 
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per unit volume, production and compression of hydrogen, and the large investment in infrastructure that would be required to 
fuel vehicles and its massive safety concern. 
 
C. Electrolysis of water 

Electrolysis of water is the decomposition of water
current. 

  Figure 1: Electrolysis    
 

 
This technique can be used to make

industrial methods make hydrogen fuel from natural gas
 

D. Low Emissions of HICEV 

The combustion of hydrogen with oxygen produces water as its only product:

In contrast, combustion of high temperature combustion fuels, such as kerosene, gasoline, or natural gas, with air can produc
oxides of nitrogen, known as NOx. Tuning a hydrogen engine in 1976 to produce the greatest amount of emissions possible 
resulted in emissions comparable with consumer operated gasoline engines from 1976.
 

E. Combustive Properties of Hydrogen 

 The properties that contribute to its use as a combustible fuel are its:

• wide range of flammability  
• low ignition energy  
• small quenching distance  
• high auto ignition temperature  
• high flame speed at stoichiometric ratios 
• high diffusivity  
• very low density  
 

III. EXPERIMENTAL SETUP

A. Design of Outer shell of the Generator 
 
Length      = 300 mm 
Outer Dia  = 140 mm 
Inner Dia   = 132 mm 
Thickness  = 4 mm  

 
There are two shapes namely Cylindrical and Cuboidal which are selected for housing the Electrode/Core of the 

Generator. This Housing is commonly referred to as the Outer Shell of the generator.
 

Cylindrical: 

 Much fluid stability, when vehicle is in motion
 Any delicate sensors, if added inside the generator in (future) won’t be damaged, Since less fluid force is generated.
 Takes more space to volume ratio( fuel capacity)

 
 

oduction and compression of hydrogen, and the large investment in infrastructure that would be required to 

decomposition of water  into  oxygen  and  hydrogen  gas due to the passage of an

 

This technique can be used to make hydrogen fuel (hydrogen gas) and breathable oxygen; though currently most 
natural gas instead. 

combustion of hydrogen with oxygen produces water as its only product: 
2H2 + O2 → 2H2O 

In contrast, combustion of high temperature combustion fuels, such as kerosene, gasoline, or natural gas, with air can produc
a hydrogen engine in 1976 to produce the greatest amount of emissions possible 

resulted in emissions comparable with consumer operated gasoline engines from 1976. 

H2 + O2 + N2 → H2O + NOx 

o its use as a combustible fuel are its: 

high flame speed at stoichiometric ratios  

EXPERIMENTAL SETUP 

There are two shapes namely Cylindrical and Cuboidal which are selected for housing the Electrode/Core of the 
ly referred to as the Outer Shell of the generator. 

Much fluid stability, when vehicle is in motion 
Any delicate sensors, if added inside the generator in (future) won’t be damaged, Since less fluid force is generated.

ume ratio( fuel capacity) 

oduction and compression of hydrogen, and the large investment in infrastructure that would be required to 

gas due to the passage of an electric 

(hydrogen gas) and breathable oxygen; though currently most 

In contrast, combustion of high temperature combustion fuels, such as kerosene, gasoline, or natural gas, with air can produce 
a hydrogen engine in 1976 to produce the greatest amount of emissions possible 

There are two shapes namely Cylindrical and Cuboidal which are selected for housing the Electrode/Core of the 

Any delicate sensors, if added inside the generator in (future) won’t be damaged, Since less fluid force is generated. 
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Cuboid:  

 Compact shape  
 Stability of the fluid will be        compromised 
 Increase in drag if there is decrease   in fuel tank. 
 Easy to fabricate.  

 
B. Surface area comparison  

    Let us consider governing equations are,

  P  ∝  A 

Consider cuboid and a cylinder of the same volume and of same height,

     r    =   a/√π 

    For surface area, 

    2 πrh + 2πr2  =    2a2+4ah         ------ (2) 

     2π*(a/√

                       

                                      

                                    

Thus lesser surface area  will result in higher efficiency of hydrogen production.

 

C. Design of Core of Oxy Hydrogen Generator
The most obvious choice is stainless steel 

continuously in the fuel (which contains a lot of moisture) SS
electric conductivity, resistance to corrosion and other properties. The design of the core has to be laminated.

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: Core Plates   Figure 3: Core Box

 

Stability of the fluid will be        compromised  
Increase in drag if there is decrease   in fuel tank.  

Let us consider governing equations are, 

P  =  F/A or  F = P*A 

Consider cuboid and a cylinder of the same volume and of same height, 

cylinder        cuboid 

πr2h   =   a2h 

    r    =   a/√π                 ------(1) 

cylinder        cuboid 

Substitute  (1) in (2), 

√π)* h + 2π (a2/π)   =   2a2+4ah 

                       2√π ah + 2a2    =   2a2+4         

                                      2√π<   4 

                                    3.544   <   4 

Thus lesser surface area  will result in higher efficiency of hydrogen production. 

Design of Core of Oxy Hydrogen Generator 
The most obvious choice is stainless steel – 304 grade [SS-304]. Since the electrode (or) the core is to be dipped 

y in the fuel (which contains a lot of moisture) SS-304 (high quality) is preferred for its durability, strength, high 
electric conductivity, resistance to corrosion and other properties. The design of the core has to be laminated.

Figure 2: Core Plates   Figure 3: Core Box 

304]. Since the electrode (or) the core is to be dipped 
304 (high quality) is preferred for its durability, strength, high 

electric conductivity, resistance to corrosion and other properties. The design of the core has to be laminated. 
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D. Block Diagram 

The block diagram detailing how the proposed Vehicle functions is given as below. It can be noted that there is no 
need of any external exhaust systems as the exhaust by

 
 
 
 
 
 

 
 
 
 
 
 
 
Figure 4: Block Diagram 
 
E. Acrylic 

Acrylic is well known composite material available in markets which is used in most of the laboratory purposes. It is 
opaque and optically transparent. It is abrasion 

 
F. Nylon Bolts 

Nylons are also known as Polyamides, which are the products of condensation reaction between an amine and an 
organic acid. They are usually designated as nylon 6, nylon 6/6, nylon 6/10, nyl

 More compact molecular structure 
 Better weathering properties; better  
 High melting point (256 °C/492.8 °F) 
 Excellent abrasion resistance. 

 

G. Teflon Washer 
Teflon is polytetrafluoroethene (PTFE).

perfluoroalkoxy polymer resin (PFA). :Teflon is the plastic with the lowest coefficient of friction.
 It maintains high strength, toughness 
 Good flexibility 

 
H.  Bubbler 

The bubbler is used as a Flash Arrestor. Engine backfires that passed from the intake manifold, to the bubbler, through 
the water (from bubble to bubble) and out of the bubbler to the electrolyzer. The closer the bubbles are together, the better
chances for a flashback to make it through the water. HHO is an explosive gas. The explosion travels faster than a speeding 
bullet; over 3,000 feet per second 
 

 

 

 

 
 
 
 
 
 
 
 

 
 

The block diagram detailing how the proposed Vehicle functions is given as below. It can be noted that there is no 
need of any external exhaust systems as the exhaust by-product is Water and that can be added to the Generator again.

Acrylic is well known composite material available in markets which is used in most of the laboratory purposes. It is 
opaque and optically transparent. It is abrasion resistant and resistant to UV and chemical reactions. 

Nylons are also known as Polyamides, which are the products of condensation reaction between an amine and an 
organic acid. They are usually designated as nylon 6, nylon 6/6, nylon 6/10, nylon 6/12, nylon 11and nylon 12. 

 

is polytetrafluoroethene (PTFE).Teflon is also used as the trade name for a polymer with similar properties, 
is the plastic with the lowest coefficient of friction.  

Arrestor. Engine backfires that passed from the intake manifold, to the bubbler, through 
the water (from bubble to bubble) and out of the bubbler to the electrolyzer. The closer the bubbles are together, the better

rough the water. HHO is an explosive gas. The explosion travels faster than a speeding 

Figure 5: Bubbler 

The block diagram detailing how the proposed Vehicle functions is given as below. It can be noted that there is no 
that can be added to the Generator again. 

Acrylic is well known composite material available in markets which is used in most of the laboratory purposes. It is 

Nylons are also known as Polyamides, which are the products of condensation reaction between an amine and an 
on 6/12, nylon 11and nylon 12.  

trade name for a polymer with similar properties, 

Arrestor. Engine backfires that passed from the intake manifold, to the bubbler, through 
the water (from bubble to bubble) and out of the bubbler to the electrolyzer. The closer the bubbles are together, the better the 

rough the water. HHO is an explosive gas. The explosion travels faster than a speeding 
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I. Non-Return Valve 
The function of non-return valve is to limit the flow of fluid through it one direction. They may be manually operated or may be 
automatic operated. Automatic valves are designed for particular pressure, when pressure (of fluid)exceeds that limit , valve 
opens allowing the fluid to flow through it. 
 
J. Catalyst 

The catalyst is used to boost up the electrolysis process in case of using ordinary water.                    This catalyst is not 
required when we are using the sea water. The catalyst which are normally used is Sodium Hydroxide (NaOH) and Potassium 
Hydroxide (KOH). 

 
K. Battery 

Battery is used as an electric power source to initialize the electrolysis reaction. This power makes the hydrogen to get 
separated from water. The Specification of the battery used is normal 12V battery.   

 
 

L. Solar Power as an additional fuel energy generating source 
  Solar Power supplied to the already existing battery and an additional battery will provide additional power for the 

generation of the Oxy hydrogen gas inside the Generator. This will ensure that the second law of thermodynamics is not broken 
and the amount of energy supplies is efficient for the output that is generated. The specification of the solar panel used is 17V. 
In-between Battery and Solar Panel, Modulator is used to avoid the voltage fluctuation and to give fixed voltage supply. 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 6: Solar Panel 

TABLE 1: Material Used 

SI No Materials used Specifications Nos 

1 Acrylic tube 140mm*4mm 1 
2 Core plates 150mm*45mm 11 
3 Dummy pvc cup 140mm 2 
4 Water level tube(2m) 10mm 1 
5 Nylon bolts M10*100mm 2 
6 Teflon washer 2mm thickness 10 
7 Non return valve 10mm 1 
8 Elbow valve 10mm 3 
9 Pvc pipe 200mm*50mm 1 
10 Battery 12v 1 
11 Wires 1000mm 2 

12 Solar panel 17v 1 

13  Silica Gel - 1 
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IV. RESULTS AND DISCUSSIONS

When power supply is given to the electrodes, due to the 
the generator because of its low density and That is passed to the bubbler in order to arrest the backfire. We can test wheth
out coming gas is hydrogen or other gases by firing a
sound, it is confirmed that the gas is hydrogen gas.Note that if there is insufficient
completely extinguished. And another main thing is that 
 
 

 Figure 7: Experimental Setup 

V. CONCLUSION AND FUTURE WORK

According to the results we obtained, the amount of oxy
More efficient hydrogen gas can be produced based on the parameters of distance between the plates, catalyst used and material 
used. The design we adapted enabled successful production of hydrogen by utilizing solar energy to battery backup. Further th
hydrogen gas produced can be used to run the vehicle by using it in engine as an alternate fuel for Petrol and Diesel. But it quit 
complicated that Hydrogen gas cannot be saved and hydrogen gas has low intensity. For overcoming this Intensifier is required
which will increase the intensity and pressure of the hydrogen gas. When we use intensifier we can use hydrogen gas as an 
alternate fuel, which will produce non toxic exhaust gas with zero emission. Due to that we can reduce the environmental  
pollution to the much more extend. 
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RESULTS AND DISCUSSIONS 

When power supply is given to the electrodes, due to the electrolysis process the hydrogen gas is get accumulated at the top of 
the generator because of its low density and That is passed to the bubbler in order to arrest the backfire. We can test wheth
out coming gas is hydrogen or other gases by firing at the end of the outlet tube. If the gasextinguish with a characteristic  pop 
sound, it is confirmed that the gas is hydrogen gas.Note that if there is insufficient hydrogen gas, the flame may not be 
completely extinguished. And another main thing is that hydrogen gas cannot be saved, Because it has an explosive property.

 

CONCLUSION AND FUTURE WORK 

According to the results we obtained, the amount of oxy-hydrogen gas is increased by increasing the electric power. 
efficient hydrogen gas can be produced based on the parameters of distance between the plates, catalyst used and material 
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