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ABSTRACT  

Nowadays fuel prices are increasing day by day. But millions of vehicles operating all over the world are using petrol 

and diesel. It is very difficult to change from conventional vehicles into electric vehicles immediately. Nowadays HHO 

generator is more attractive to researchers. Indian government also announced 2021 budget to develop and install the 

hydrogen stations for several hundred crores. Conventional hho generator consumes high power and has low 

hydrogen production which gives only 40 percent of fuel economy. This project proposes an efficient way of 

converting the conventional vehicle into a hybrid fuel vehicle that will provide high mileage for conventional vehicle, 

thereby reducing fossil fuel consumption and save a lot of money. The proposed system uses a power full li-ion battery 

bank of 12 volts and 60 AH Pack. This act as a fuel (electric source) which stores the energy from outside the vehicle. 

This energy can be obtained from the solar electric system. The battery voltage is boosted up to 30 volts by using a 

boost converter rating of 30 amps. This converter voltage is a variable, so based on the design of HHO generator the 

voltage can be modified. The output of boost voltage is fed to a high power MOSFET which acts on the switch. This 

switch is controlled by a decade counter. The MOSFET output is connected to ultracapacitor to store the high voltage 

from boost converter and maintain constant. Due to this decade counter action the ultra capacitors charge 

continuously and hence limited and constant current is drawn from the lithium battery bank. Output of the 

ultracapacitor is connected to another high current MOSFET which is in synchronization with the first decade 

counter, so once the primary counter is charges the first ultra capacitor, then only the second counter will activate the 

second mosfet and get connected to the HHO generator first cell. During this time high current and high voltage say 

15 to 20 v flows to the HHO cell causing large quantity of hydrogen to split from the solution. During this 

continuous operation of subsequent cells high volume of hydrogen will be generated. This will be fed to bubbler and 

temporary storage and there by fed to the convention IC engine air intake manifold. Because of the Presents of 

temporary storage, consumption can be reduced for IC engine fuel from starting onwards. 
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INTRODUCTION 

Everyday increase in energy demands create scarcity of fossil fuel, which leads to continuous exploration of new energy 

resources. Nowadays fuel prices are increasing day by day. But millions of vehicles operating all over the world are using 

petrol and diesel. It is very difficult to change from conventional vehicles into electric vehicles immediately. In the 

process of exploration, it is found that hydrogen has great potential to replace fossil fuel used in internal combustion 

engine. Hydrogen has a good combustion characteristics with wide flammability range (5-74%) with high burning velocity 

and flame speed. These characteristics allow the engine to work on a very lean fuel mixture. Hydrogen can identified as a 

clean burning fuel which has almost zero carbon footprint. Above all hydrogen is also renewable fuel. However there are 

several ways to generate hydrogen gas, among the all different methods of hydrogen production, water electrolysis seems to 

be suitable approach which can be used for internal combustion engine. However, there are still working needs to increase 

the efficiency of hydrogen generation rate. 

Hydrogen can be used as a primary fuel in internal combustion engine, since hydrogen is in gaseous fuel, it 

required larger space for storage. When hydrogen stored as acrogenic liquid, additional cost of convert the gaseous 

hydrogen in to liquid is not economical solution. On board hydrogen generation 

through electrolysis process can resolve this issue. Gas produce through electrolysis is in form of a hydrogen-

oxygen- hydrogen (HHO) mixture. Production of HHO gas is considered experimental method but still it caused as a 

supplemental fuel additive which promotes the combustion of primary fuels, which result in reduced the emission. Energy 

contain by HHO gas can release during combustion, which leads to increase total engine power output. It has been 

recommended from the various investigation and research that the hydrogen has potential to be a promising nature friendly 

fuel which helps to improve the combustion of the internal combustion engine leads to improve the efficiency. This project 

proposes an efficient way of converting the conventional vehicle into a hybrid fuel vehicle that will provide high mileage 

for conventional vehicle there by reducing fossil fuel consumption and save a lot of money. 

 

Figure 1.1: HHO Cell With Power Electronic Circuit 

The proposed system uses a power full li-ion battery bank of 12 volts and 60 AH Pack. This act as a fuel (electric 

source) which stores the energy from outside the vehicle. This energy can be obtained from the solar electric system. The 

battery voltage is boosted up to 30 volts by using a boost converter rating of 30 amps. This converter voltage is a variable, 

so based on the design of HHO generator the voltage can be modified. The output of boost voltage is fed to a high power 

MOSFET which acts on the switch. 
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This switch is controlled by a decade counter. The MOSFET output is connected to ultracapacitor to store the high 

voltage from boost converter and maintain constant. Due to this decade counter action the ultra capacitors charge 

continuously and hence limited and constant current is drawn from the lithium battery bank. Output of the ultracapacitor is 

connected to another high current MOSFET which is in synchronization with the first decade counter, so once the primary 

counter is charges the first ultra capacitor, then only the second counter will activate the second mosfet and get connected 

to the HHO generator first cell. 

During this time high current and high voltage say 15 to 20 v flows to the HHO cell causing large quantity of 

hydrogen to split from the solution During this continuous operation of subsequent cells high volume of hydrogen will be 

generated. 

This will be fed to bubbler and temporary storage and there by fed to the convention ic engine air intake manifold. 

Because of the Presents of temporary storage, consumption can be reduced for IC engine fuel from starting onwards. 

BLOCK DIAGRAM 

 

 

Figure 1.2: Project Full Block Diagram 

Fig 1.2This is our main block diagram contains li-ion battery, buck boost converter, power electronic circuit, hho stack, 

bubbler, gas flow meter and ultra capacitor. These are the main components of our project. The battery voltage is boosted 

up to 30 volts by using a boost converter rating of 30 amps. This boost converter is connected to the power electronic 

circuit which help to reduce the power consumption of HHO cell. Power electronic circuit consist of transistor, ultra 

capacitors, NE555 timer, 74HC4017, capacitor, resistors. Then the electronic circuit will give the pulse to HHO cell to 

produce the gas. The gas output from the HHO cell is injected to the IC engine air intake valve through the bubbler which 

protects back fire from the IC engine. 

READING OF HHO GENERATION 

Every cell has maximum voltage and current limit. It will exceed the threshold value the gas production will decrease so 

we need to find the maximum voltage and current for efficient gas production. Then if the current increases the 

temperature will also increases so we need to optimizing the current is essential for IC engine. For all these reasons we 

need to analyse the HHO generator cell saturation voltage and current for maximum gas production. 

In the conventional IC engine, the battery and its alternator are having limited capacity. If we add an HHO cell to a 

conventional vehicle, it will affect the capacity of alternator. So we need to reduce the power consumption. If the power 

consumption increases the battery will become damaged. In conventional IC engine based vehicle the battery is limited to 
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light loads. So we need to design and develop electronic circuit to reduce the power consumption of HHO cell. Power 

electronic circuit will reduce the power consumption. By reducing the power consumption of hho cell we can easily 

manage the battery capacity. 

Power consumption; reduce in the amount of gas production. Also In the conventional IC engine, the battery and 

its alternator are having limited capacity. If we add an HHO cell to a conventional vehicle, it will affect the capacity of 

alternator. Because of these reasons we are using apower electronic circuit. 

Table 2.1: Reading of HHO Generation 

Test 
Cell Volta 

Ge(A) 

Cell 

Curre 

Nt(V) 

Gas Outpu t 

(L/Min) 
Temper ature 

 8V .38A . 5 28.2 

 8V .72A 1.6 29.1 

Load on one 

cell 
10V .96A 2 30.9 

 12V 1.2A 2.2 35.2 

 15V 1.7A 2.2 38.9 

 18V 2.7A 2.2 45.6 

 

From this table(Table 2.1)we can observe the voltage, current, temperature and gas output variations of existing 

system. With load, voltage and current are varied to get an optimum gas flow output of existing HHO system. By doing 

this experiments we can conclude that optimum voltage of HHO cell is to be 10V. While doing this experiment we 

observed that there is variation in voltage and current. 

HARDWARE IMPLEMENTATION 

 

Figure 2.2: Existing HHO System 

The figure (Figure 2.2) shows the existing HHO generation system. It consists of HHO cell and bubbler system. In existing 

system there is no power electronic circuit. In existing system we are giving the supply to produce HHO gas without any 

electronic circuit. When we are connecting the supply directly to the HHO cell there is some problems of overheating, 

excess 
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Figure 2.3: Power Electronic Circuit Diagram 

 

Figure 2.4: Power Electronic Circuit 

Fig 2.4, in this figure, the boost converter is connected to the power electronic circuit which help to reduce the 

power consumption of HHO cell. Power electronic circuit consist of transistor, ultra capacitors, NE555 timer, 74HC4017, 

capacitor, resistors. The 74HC4017 is a 5-stage Johnson decade counter with 10 decoded outputs, an output from the most 

significant flip-flop, two clock inputs (CP0 and CP1) and an overriding asynchronous master reset input. The 555 timer IC 

is an integrated circuit used in a variety of timer, delay, pulse generation, and oscillator applications. Derivatives provide 

two or four timing circuits in one package. A super capacitor also called an ultracapacitor, is a high-capacity capacitor with 

a capacitance value much higher than other capacitors, but with lower voltage limits, that bridges the gap between 

electrolytic capacitors and rechargeable batteries. Then the electronic circuit will give the pulse to HHO cell to produce 

the gas. The gas output from the HHO cell is injected to the IC engine air intake valve through the bubbler which protects 

back fire from the IC engine. 
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Figure 2.5: Reference Circuit Diagram 

Fig 2.5The figure shows the existing and proposed system of HHO generation. The existing system has many 

disadvantages so a power electronic circuit integrated with the existing system. The converter voltage is a variable, so 

based on the design of HHO generator the voltage can be modified. The output of boost voltage is fed to a high power 

MOSFET which acts on the switch. This switch is controlled by a decade counter. The MOSFET output is connected to 

ultracapacitor to store the high voltage from boost converter and maintain constant. Due to this decade counter action the 

ultra capacitors charge continuously and hence limited and constant current is drawn from the li-ion battery. Output of the 

ultracapacitor is connected to another high current MOSFET which is in synchronization with the first decade counter, so 

once the primary counter is charges the first ultra capacitor, then only the second counter will activate the second mosfet 

and get connected to the HHO generator first cell. During this time high current and high voltage say 15 to 20 v flows to 

the HHO cell causing large quantity of hydrogen to split from the solution. During this continuous operation of subsequent 

cells high volume of hydrogen will be generated. 

CONCLUSIONS 

In summary, the conventional hydrogen gas producing generator has been developed and also various experiments have 

been performed to optimize the HHO production rate. Finally, we got optimum result of gas output 3 litre/min is obtained 

at 10 V and 3.5A. But in the conventional IC engine, the battery and its alternator are having limited capacity. So we 

designed and simulated a power electronic circuit to reduce the power consumption of HHO cell. The designed power 

electronic circuit is integrated easily with existing system. The combustion efficiency has been enhanced when HHO gas 

has been introduced to the fuel mixture consequently reducing fuel consumption. Existing and proposed system of HHO 

cell based IC engine has been developed and tested in Adi Shankara Project Laboratory. 
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