
DUAL FUELED ENGINE
(90%GOBAR GAS +10%DIESEL)

[image: image5.jpg]FLAME

arvester
GATE VALVE
MaISTURE
TRAP
SAFETY VALVE
ki 0
FROM THE
CoLLECTING PVC PIPE ENGINE
DRUM

GATE VALVE




BANNARI AMMAN INSTITUTE OF TECHNOLOGY

SATHYAMANGALAM - 638401
ERODE (DT)

PRESENTED BY
V.ARUN SENTHIL NATHAN     arunideal@yahoo.co.in 
M.BALA KRISHNAN                 engineerbalu@gmail.com
III rd year mechanical engineering
Bannari Amman institute of technology

DUAL  FUELED  ENGINE
   Arun Senthil Nathan V. 1




  Bala Krishnan .M 2

[image: image2]
[image: image1.png]§
BANNARI AMMAN
INSTITUTE OF TECHNOLOGY

Stay Ahead




ABSTRACT

Keyword: Alternate fuels

As the demand for the world’s fossil fuel increases, their price increases, interest has rightly begun to be given to the development of alternate fuel. The use of alternate fuel can meet considerable energy demand of several villages in a country, if an integrated energy system suitable to specific locations and needs are developed .The major problem of carrying energy to the remote rural communities can be solved to some extend by harnessing the available alternate fuel potential in those areas. Unlike coal, oil and natural gas, which take millions of years to form, biogas can be considered as a renewable energy source because biogas production is a daily process. This report is based on our project “DUAL FUELED ENGINE” (90%-gobar gas+10% diesel). This has been successfully implemented in our agricultural farms for Irrigation purpose. The cost factor, performance, safety, maintenance, comparison between conventional engine and dual engine have been analyzed and stated in the paper.
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GOBARGAS PRODUCTION 
The byproduct of anaerobic digestion of organic material is commonly referred to as “biogas” because of the biological nature of gas production. Biogas is other wise called “combustible gas”. The properties and composition of biogas is given the table 1
TABLE1 PROPERTIES OF GOBAR GAS

	Designation
	Units
	CH4
	CO2
	H2
	H2S
	Gobar gas mixture of 60%CH4+40%CO2

	Volume
	%
	55-70
	27-44
	1
	3
	100

	Net calorific value
	Kj/Nm`3
	35800
	____
	10800
	22800
	21500

	Limit of inflammability
	Vol.%
	5-15
	____
	4-80
	4-4.5
	6-12

	Inflammation point
	    oC
	650-750
	____
	585
	_____
	650-750

	Density
	g/l
	0.72
	1.98
	0.09
	1.54
	1.20

	Density ratio to air
	___
	0.55
	2.5
	0.07
	1.2
	0.83


GAS DISTRIBUTION PIPE LINE

The gas distribution pipeline includes the gas vent pipe, gate valve, hose pipe, moisture trap, pipes, bends, joints, stop cock, pressure tube, clips, etc .In case of a fixed –dome plant, there is need to install a safety pressure gauges. Special care should be taken when laying the pipeline because biogas contains water vapors which condense in the pipeline. There should be provision for removal of water from the pipeline by means of providing a correct slope to the 
pipe , especially the pipe nearest the gas plant .The pipe must slope towards the moisture trap .The recommended slope is 1:100 . An improper slope in the pipeline results in the non-functioning of the plant. In a fixed-dome biogas plant, the gas pressure goes up to 900 mm water column and therefore good quality pipes must be used to avoid leakage. Hose pipe is used to join the gas holder with the pipeline. The hose pipe needs to be replaced after every one or two years.
The size of the pipe depends upon the distance between the plant and the point of use. The flame arrester should be used at the both the ends of the pipeline to prevent the back fire.
LAYOUT OF GAS DISTRIBUTION PIPE LINE

ENGINE MODIFICATION

`

C.I engine can operate on dual and the necessary engine modification includes provision for the entry of biogas with intake air, advancing the injection timing and provisions of a system to reduce diesel supply.
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Modification in engine inlet
The entry of biogas and mixing of gas with intake air can be achieved by providing a mixing chamber below the air cleaner which facilitates through mixing of biogas with air before entering into the cylinder. The capacity of mixing chamber may be kept equal to the engine displacement volume. The pilot injection of diesel in the cycle is required to be advanced for smooth and efficient running of engine on dual fuel.
The admittance of bio gas into the engine at the initial stage increases engine speed and therefore, a suitable system to reduce the diesel supply by actuating the fuel control rack needs to be incorporated.

STARTING OF ENGINE
The engine is started in diesel mode, when the engine has attain the rated speed the gobar gas is allowed into the mixing chamber and then to the cylinder along with air. Due to the net increase in the calorific value results in increase in speed so the governor reduces the amount of diesel entering into the engine to maintain the constant speed.  
 PERFORMANCE OF CI ENGINE ON BIOGAS 



Operation of CI engine on biogas has been performed on single cylinder water cooled mechanical loading diesel engine. The performance studies included determination of engine characteristics on dual fuel, effects of biogas use on engine, cost comparison of engine operation on diesel and dual fuel. 

The following relations were used to determine its performance.

(a) Brake Power 

P= 2 *∏* N* F* r * 9.81/60000                                kW
 (b) Specific fuel consumption of diesel fuel 


   i) Diesel Mode


  
SFC Diesel = (10 / t Diesel) * 850) *(3600 /P)
   10-6    Kg/kW hr

   ii) Dual Mode

  
SFC Dual = (10 / t Dual) * 850) *(3600 /P)

   10-6    Kg/kW hr

 (c) Percentage of diesel fuel saved            

     

 S = 1- [(SFCDual) / (SFCDiesel)]

Specification of Engine:

Make: Texvel

Rated power: 3.7kW

Rated Speed: 600 rpm

Bore and Stroke: 114.3mm and 139.4 mm

Compression Ratio: 19:1

Brake Drum Radius: 0.2125m                

TABLE 2 PERFORMANCE RESULT OF A 5 BHP SINGLE CYLINDER CI ENGINE ON BIOGAS 

	S No
	Engine speed (rpm)
	Brake power

(kW)
	Specific fuel consumption of diesel when on          (Kg/kW hr)
	Percent diesel replacement

	
	
	
	Diesel
	Dual
	

	1
	620
	0.947
	0.461
	0.105
	77.13

	2
	620
	1.895
	0.335
	0.0469
	86.08

	3
	620
	2.835
	0.281
	0.032
	88.1

	4
	600
	3.728
	0.2481
	0.0359
	88.51

	5
	600
	4.47
	0.2548
	0.0366
	85.65


The level of carbon dioxide in the biogas greatly influences the engine performance .Biogas generated from different sources of biomass contains different level of carbon dioxide .The scrubbing of carbon dioxide is necessary to increase the energy of the biogas-air mixture.  

 The below graph is drawn based on comparison between diesel and the mixture of biogas + diesel. With the increase in horsepower the specific fuel consumption decreases, it is also the same when diesel is used as a fuel but the specific fuel consumption is very less in the mixture of (Biogas Diesel) whereas it is high in the case of diesel. 
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Variation in specific fuel consumption of C .I engine operating on diesel and dual fuel

SAFETY

Even though the possibilities are less, biogas also causes explosions .The methane content determines the proportions, when mixed with air, to form an explosive mixture. With air, the lower explosive limit (LEL) for methane is 5.4 % and the upper explosive limit (UEL) is 13.9% on volume basis. Below 5.4% there will not be enough methane present to cause an explosion and above 14% there is too little oxygen .thus if methane is 60% of biogas, the latter’s LEL will be 9% and its UEL 23%.

     The density of biogas, an important factor in assessing the dangers of its leakage, varies with its composition. The density of air is 1.29 gm/liter. When CO2 content is 45.7% of the biogas, the density will be equivalent to that of air.

The temperature needed to causes an explosion is about 650 – 750 oC .Any spark or lighted match will be sufficiently hot to cause an explosion. However, compared to liquid petroleum gas, biogas is relatively safer unless leakage takes place in a tightly enclosed space. If proper ventilation is provided, biogas will be quickly diluted by the air. If the gas is compressed or pumped , safety precautions are compulsory.  
MAINTANANCE 
Hose pipe is used to join the gas holder with the pipeline. The hose pipe needs to be replaced after every one or two years. The replacement of hose pipe is the most important maintenance in this system. The biogas contain hydrogen sulphide in the range of 1500 ppm – 5000ppm which is responsible for the corrosion in the engine cylinder and piston .Due to water vapour in the biogas ,it will condense in the distribution line .So the moisture trap should be done periodically.   
CONCLUSION 
 
The gobar gas can fulfill the energy requirement in the village area. Though there is no major modification in the engine the cost of dual fuel engine is same as ordinary engine. The efficiency of the engine is comparatively low during the dual fuel mode which should not be over valued as long as considerable diesel can be saved. When the 40% of carbon dioxide present in the gobar gas is removed, the efficiency of the engine can be increased.
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