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Abstract- Contamination of air is increasing day by day. The adverse effect of air pollution is experienced 

this year in India. The burning of hay is increasing the PPM level to a dangerous level. In addition to this 

the vehicles are also producing lots of pollution at alarming rate. In this research we adopt some 

alternating methods to make use of hay into production of some useful fuel. That fuel can be used to run 

the vehicles, by using this biofuel in 20, 40 or 60 % ratio by adding it into normal diesel. In this research 

the biogas is also used to run the vehicle, the biogas is produced from the waste product of kitchen and 

cow dunk. We will be able to run the vehicles with biofuels with some modification. But to understand 

how engine works with these types of fuels we need to collect the data for different BTDC and record the 

results. The same results are produced/saved using IoT system. The results are captured and discussed in 

the paper. 
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1. Introduction 

Air is contaminating day-by-day due to the addition of toxic gases such as carbon dioxide (CO2), 

carbon monoxide (CO), nitrogen oxides (NOx) and sulphur dioxide (SO2). These gases are 

mostly generated by the vehicles and industries, which put an adverse impact on human health. 

In addition to this, the fossil fuels on which vehicles run are also depleting at an alarming rate. 

Consequently, it is needed to find the alternative fuel or alternate technology for running these 

vehicles and industrial motors. Better and economical alternative can be the use of renewable 

resources for instance bio-waste[1]. India is having plenty of bio-waste that can generate more 

than 10 MW of power[2]. 

Bio-waste is a better alternative to make bio-diesel fuel as it meets the 1990’s Clean Air Act 

amendments. Its cetane number, the heat of combustion and viscosity makes it different from 

other fuels. Moreover, the viscosity of these fuels is much closer to diesel fuel which burns clean 

and has much better lubrication property than today’s lower sulphur diesel fuels[3][4]. However, 

it cannot be used directly in CI diesel engine as biodiesel holds no petroleum it can be mixed in 

any level with petroleum to make biodiesel mix.[5]. These blends can be used in CI engine with 

modification either mechanically[6] or electronically[7][8][9][10]. This leads to the development 

of new type of engine called as Dual fuel engine[11]. In dual fuel engine, two types of fuels are 

used, one called as a secondary fuel and other as the primary fuel[12][13]. This method reduces 

the emission pollutants and also the fuel consumption. Merely improving mechanical system will 

not give appropriate results, so the support of electronic systems is needed to achieve better 

efficiency of the engine with reduced emissions[14][15]. 

 

A. Dual Fuel Engine 

In a CI engine, gas fuel which is considered secondary fuel, is filled and compressed with air in 

the engine cylinder. Small quantity of diesel which is Pilot fuel- primary fuel is injected through 

the conventional diesel fuel system to ignite the mixture.  

 

The dual-fuel engine works on a defined cycle. The gas fuel mixed to the air inducted by the 

engine or supplied by the supercharger at a pressure little more than the atmospheric pressure.  
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Eventually in the pressure stroke, close to top perfectly focused, a little charge of fluid fuel called 

pilot fuel (or the auxiliary fuel) is infused through a traditional diesel fuel framework. This pilot 

goes about as a wellspring of start the gas-air blend in the encompassing territory of the infused 

shower touches off at various fire fronts. Therefore ignition begins easily and quickly  

 

Need of Dual Fuel Engine 

• The lack of fluid fuel and the acknowledgment that vaporous powers are far less expensive than 

fluid powers have prompted consideration on double fuel engine. 

• Gaseous petrol accessible to the majority of part of the world at rates less expensive than fluid 

energizes. 

 

Working of Dual Fuel Engine 

 

Figure 1: Working of Dual Fuel Engine 

 

Dual-Fuel Operation 

1. Dual-fuel operation is achieved by the burning of both a gaseous fuel and diesel at the 

same time in a CI engine 

2. Injection of small amount of diesel fuel can be used as an ignition source. 
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Figure 2: Dual-Fuel Operation 

 

B. Biogas Diesel Engine 

Biogas is an alternative and renewable energy, produced by the anaerobic decomposition of 

organic matter. Cheaper Technology and Recycle of organic matter is possible. Biogas is a 

GREEN FUEL, can power Earth for days to come. Biogas can reduce CO2 emission as 

compared to fossil fuels. Biogas can be produced at house levels too. 

 

Performance of Dual Fuel Engine 

The Performance Is investigated on the following grounds: 

 Engine Torque / Load torque 

 Brake Specific Fuel Consumption 

 Brake thermal Efficiency 

 Emission Characteristics 

1. Brake Specific Energy Consumption (BSEC) 

Brake specific energy consumption is the proportion of energy obtained by flaming fuel for an 

hour to the actual energy or Brake power obtained at the wheels. The BSEC is measured in 

kJ/kWh by considering equation (19), where CV is calorific value of fuel. 

𝑩𝑺𝑬𝑪 =  𝑩𝑺𝑭𝑪 ∗ 𝑪𝑽 
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2. Brake Thermal Efficiency 

Brake thermal efficiency is defined as break power of a thermal engine as a function of the 

thermal input from the fuel which can be measured using equation (20). It is used to estimate 

how well an engine converts the heat from a fuel to mechanical energy. The ratio of brake power 

output to power input. 

𝑩𝑻𝑬 =   
𝑩. 𝑷 ∗ 𝟑𝟔𝟎𝟎

𝒎𝒇 ∗ 𝑳𝑪𝑽
 ∗ 𝟏𝟎𝟎 

 

Methodology  

 

Algorithm Steps 

1. Dual fuel is injected to dual fuel engine. Primary fuel (diesel) and secondary fuel gas 

flows at a constant rate. 

2. Flow sensor sends all the collected data to cloud using IoT. 

3. Pollution Sensing Device (PSD) is used to measure the CO and CO2.  

4. PSD also sends measured CO to cloud.  

5. Collected data is graphically represented for further analysis. 
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Results 

1. CO2  vs. Load 

Table 2: Data collected for CO2 and Load 

Load 

(kW) 

CO2 

(%) 

(26) 

CO2 

(%) 

B20 

(26) 

CO2 

(%) 

B40(26

) 

CO2 

(%) 

B60 

(26) 

CO2 

(%) 

(23) 

CO2 

(%) 

B20 

(23) 

CO2 

(%) 

B40 

(23) 

CO2 

(%) 

B60 

(23) 

0 5.01 4.57 4.49 4.15 6.71 6.57 7.49 6.95 

1 5.87 6.03 5.51 5.15 6.87 7.03 7.51 7.29 

2 6.07 5.63 6.2 5.79 7.07 7.53 7.2 7.59 

3 7.37 6.22 6.83 6.7 6.97 7.62 7.73 7.79 

4 7.52 7.17 7.08 5.95 7.52 7.67 7.28 8.05 

5 8.19 6.67 8.37 8.17 7.19 7.97 7.37 8.17 

 

 

2. O2 vs. Load 

Table 2: Data collected for O2 and Load 

Load 

(kW) 

O2 (%) 

(26) 

O2 (%) 

B20 

(26) 

O2 (%) 

B40 

(26) 

O2 (%) 

B60 

(26) 

O2 

(%) 

(23) 

O2 (%) 

B20 

(23) 

O2 

(%) 

B40 

(23) 

O2 (%) 

B60 

(23) 

0 15.64 16.01 16.41 16.67 16.04 16.1 16 16.37 

1 13.62 13.23 14.42 14.44 15.02 14.03 15.9 15.04 

2 13 13.4 13.11 13.44 14.03 13.84 14 14.04 

3 11.43 12.24 11.86 11.93 13.23 13.14 13.1 13.43 

4 10.94 11.26 11.47 12.5 10.09 12.06 12.2 11.95 

5 9.86 11.37 9.31 9.34 10.06 11.3 11.1 11.04 
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All the above calculated data leads to calculation of BTE against Load values and is calculated 

using following formula.  

The ratio of brake power output to power input 

𝑩𝑻𝑬 =   
𝑩. 𝑷 ∗ 𝟑𝟔𝟎𝟎

𝒎𝒇 ∗ 𝑳𝑪𝑽
 ∗ 𝟏𝟎𝟎 
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Conclusion 

For a dual fuel engine, data against the primary fuel and secondary fuel is gathered to improve 

BTE. The calculated results show that the maximum amount of BTE is collected at normal 

Diesel at 26 BTDC against various load values and we observed the O2 is maximum at 23 BTDC 

and CO2 is minimum at 26 BTDC with B20 fuel (60% of biofuel in diesel). 

 

Future Scope 

A new hardware to show efficient working of any engine against dual fuels is not feasible every 

time. To develop an appropriate alternative we can apply neural network modeling to train and 

optimize the system to achieve maximum BTE and to minimize the emissions. 
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