
Vol-6 Issue-6 2020               IJARIIE-ISSN(O)-2395-4396 
   

13196 www.ijariie.com 898 

Conversion of Waste Wood to Useful Form of 

Energy and Its Utilization in Diesel Engine 
 

1
Shubham Swarnkar and 

2
Amit Kumar Karmakar 

1,2
Department of Mechanical Engineering 

Shri Shankaracharya Technical Campus, Junwani, Bhilai, Chhattisgarh 

 

 

Abstract 
The current survey plans to contemplate the possibilities and chances of presenting vegetable oils and their 

subsidiaries as fuel in diesel motors. In our nation the proportion of diesel to gas fuel is 7:1, portraying an 

exceptionally slanted circumstance. In this way, it is important to supplant fossil diesel fuel by elective fills. 

Vegetable oils present an exceptionally encouraging situation of working as elective powers to fossil diesel fuel. 

The properties of these oils can be contrasted well, and the attributes needed for inside burning motor powers. 

Fuel-related properties are surveyed and contrasted and those of traditional diesel fuel. In this work waste 

wood was selected one feedstock to convert it into fuel. Further, the oil derived was blended with biodiesel in 

different proportions. The pressure advancement, heat discharge rate examination, and vibration investigation 

of the motor are discussed in this work. This paper also talked about in connection with the utilization of 

biodiesel and waste derived fuel. Utilization of biodiesel in a regular diesel motor outcome in significant 

decrease in unburned hydrocarbon (UBHC), carbon monoxide (CO), particulate issues (PM) discharge and 

oxide of nitrogen. The reasonableness of infusion timing for diesel motor activity with vegetable oils and its 

mixes, natural contemplations are talked about. It was noticed that B20 gave better result than others blend.  
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1.Introduction 

The require the utilization of biofuels which is being made by most governments following worldwide energy 

approaches is as of now discovering some opposition from vehicle and segments producing organizations, 

private clients and neighborhood organizations. This resistance makes it more hard to arrive at the objectives of 

expanded portions of utilization of biofuels in inner burning motors. One reason for this obstruction is a sure 

absence of information about the impact of biofuels on motor outflows. This paper gathers and dissects the 

assortment of work composed basically in logical diaries about diesel motor discharges when utilizing biodiesel 

fills rather than ordinary diesel fuels. Since the reason for examination is to keep up motor execution, the 

principal segment is devoted with the impact of biodiesel fuel on motor force, fuel utilization and warm 

productivity. The most noteworthy agreement lies in an expansion in fuel utilization in inexact extent to the 

deficiency of warming worth. In the ensuing segments, the motor discharges from biodiesel and diesel fills are 

analysed, considering the most concerning outflows: nitric oxides and particulate issue, the last in mass and 

piece as well as in size appropriations. For this situation, the most elevated agreement was found in the sharp 

decrease in particulate emanations. 

 

Quick consumption of petroleum products is requesting an earnest need to complete exploration work to 

discover the practical elective energizes. Diesel fuel is to a great extent devoured by the transportation area. 

Thermodynamic tests dependent on the motor execution assessments have set up the achievability of utilizing 

vegetable oils. It has been discovered that vegetable oils hold extraordinary guarantee in such manner, since 

they can be delivered from the plants filled in provincial zones. Vegetable oils from yields, for example, 

soyabean, nut, sunflower, assault, coconut, Karanja, neem, cotton, mustard, jatropha, linseed and coster have 

been assessed in numerous pieces of the world in correlation with other non-consumable oils. Karanja 

(pungamia) is an oil seed-bearing tree, which is non-consumable and doesn't locate any reasonable application 

with just 6% being used of 200 million tons per annum [1].  

 

Indian situation as of now, India is delivering just 30% of the aggregate oil energizes required. The excess 70% 

is being imported, which costs about Rs. 80,000 crores consistently. It is an amazing reality that blending of 5% 

bio-diesel fuel to the present diesel fuel is made accessible in our nation, which can spare about Rs. 4000 crores 

consistently. It is assessed that India will have the option to deliver 288 metric huge loads of biodiesel by the 

end of 2012, which will enhance 41.14% of the absolute interest of diesel fuel utilization in India. The arranging 

commission of India has dispatched a bio-fuel venture in 200 areas from 18 states in India. It has suggested two 
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plant species, viz. (Jatropha curcas) and Karanja (Pungamia pinnata) for bio-diesel creation [2–5]. The ongoing 

auto fuel strategy record expresses that bio-powers are proficient, eco-accommodating and 100% characteristic 

energy option in contrast to oil energizes [6]. As of now, India is creating just 30% of the aggregate oil powers 

required. The leftover 70% is being imported, which costs about Rs. 80,000 crores consistently. It is a surprising 

truth that blending of 5% bio-diesel fuel to the present diesel fuel is made accessible in our nation, which can 

spare about Rs. 4000 crores consistently. It is assessed that India will have the option to create 288 metric huge 

loads of biodiesel by the end of 2012, which will enhance 41.14% of the all-out interest of diesel fuel utilization 

in India. The arranging commission of India has dispatched a bio-fuel venture in 200 locales from 18 states in 

India. It has suggested two plant species, viz. (jatropha curcas) and karanja (Pungamia pinnata) for bio-diesel 

creation [7]. The ongoing auto fuel strategy record expresses that bio-energizes are effective, eco-

accommodating and 100% characteristic energy option in contrast to oil energizes [8]. Utilization of biodiesel is 

making up for lost time everywhere on the world particularly in created nations. In Malaysia, the heat and 

humidity energize creation of biodiesel from palm oil [9]. The US is contributing 25% of the world greenhouse 

gases: i.e., oil and coal. We additionally need to revamp its 70% of oil utilization is in transportation. The 

expense of biodiesel is $3.00 a gallon (4.5 l). With the assessment sponsorship accessible in the law now, it 

could be sold for about $1.80. It is plainly realized that what is to come relies upon bio-powers as swap for 

petroleum products. As of now, USA utilizes 50 million gallons and European nations utilize 350 million 

gallons of biodiesel every year. It is blended in with 20% of biodiesel in fossil diesel. France is the nation which 

utilizes half of biodiesel blended in with diesel fuel. In Zimbabwe, 4 million jatropha has been planted in 2000 

ha by the finish of 1997. In Nicaragua, 1,000,000 Jatropha curcas has been planted in 1000 ha. The reap of cases 

came to 3,33,000 tons in the fifth year with a seed of 5000 tons also, the oil extricated was roughly 1600 tons for 

every annum. In Nepal, 22.5 ha of region are planted with 40,000 established cuttings of Jatropha curcas. The 

rustic ladies co-usable have been prepared to separate oil, produce cleanser and utilize 30:70 blend 

[oil/kerosene] of oil and lamp fuel in oven without smoke Authentic foundation Bio-diesel creation isn't 

something new, on the grounds that the idea of utilizing vegetable oil as fuel goes back to 1895. Rudolf Diesel 

built up the main diesel motor which was run with vegetable oil in 1900. The primary motor was run utilizing 

groundnut oil as fuel [10]. In 1911, Rudolf Diesel expressed that the diesel motor can be taken care of with 

vegetable oil and would help impressively in the horticultural advancement of the nations which use it. In 1912, 

Rudolf Diesel stated, ''The utilization of vegetable oils for motor powers may appear to be immaterial today. 

Yet, such oils may become in course of time as significant as oil and the coal tar results of right now'' [11]. After 

eight many years, the mindfulness about climate rose among the individuals to look for an elective fuel that 

could ignite with less contamination. Rudolf Diesel's forecast is turning out to be genuine today with 

increasingly more bio-diesel being utilized everywhere on the world Vegetable oil and its mixes The natural oil 

can likewise be utilized in diesel motors, yet with expected acclimation to the motor driving propensities. Not at 

all like diesel fuel, vegetable oil comprises generally of soaked hydrocarbons and those vegetable oils are fatty 

oils, comprising of glycerol esters of unsaturated fats [12]. Vegetable oils have an alternate compound structure. 

Up to three unsaturated fats are connected to a glycerine atom with ester linkages. The greasy acids fluctuate in 

their carbon chain length and in number of twofold bonds. A portion of the unsaturated fats regularly found in 

vegetable oil [13] are recorded in Table 1. Palmitic (16:0) and stearic (18:0) are the two generally normal soaked 

unsaturated fats with each vegetable oil containing in any event a limited quantity of everyone [14].  

 

The quest for options in contrast to oil-based fills has prompted the advancement of powers from different 

sources, including sustainable feedstocks, for example, fats and oils. A few sorts of energizes can be gotten from 

these triacylglycerol-containing feedstocks. One of them is biodiesel, which is characterized as the mono-alkyl 

esters of vegetable oils or creature fats. Biodiesel is delivered by trans esterifying the oil or fat with a liquor, for 

example, methanol under mellow conditions within the sight of a base impetus. Another sort of item that can be 

acquired from lipid feedstocks is a fuel whose arrangement re-enacts that of oil determined diesel fuel. This sort 

of fuel, likely best named ''sustainable diesel'', is created from the fat or oil by a hydrodeoxygenation response at 

raised temperature and weight in the presence of an impetus. This article talks about in a general and relative 

design angles, for example, fuel creation and energy balance, fuel properties, natural impacts including exhaust 

outflows and co-items. Among the inquiries that are tended to are if these energizes rival or supplement one 

another and what the impact of creation scale may be. Increasing concerns have caused a heightened look for 

elective wellsprings of energy. These worries incorporate feedstock accessibility as identified with the security 

of the gracefully and utilizing homegrown fuel sources, value unpredictability and proceeding with consumption 

of the stores of non-inexhaustible oil and ozone depleting substance discharges. These worries have been tended 

to by an assortment of authoritative and administrative orders and motivators around the world which to sum up 

is past the extent of this article.  

 

Fuels got from organic sources, among them lipid materials for example, fats and oils, have gotten expanding 

consideration. Distinctive creation measures utilizing fats and oils as feedstocks yield powers with various 
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pieces and properties. The most noticeable of these energizes is biodiesel, which is characterized as the mono-

alkyl esters of vegetable oils or creature fats, gotten by trans esterifying an oil or fat with a liquor. The 

significant explanation behind not utilizing a slick vegetable oil as fuel is its high thickness (generally in the 

scope of 28–40 mm2/s), which prompts operational issues in diesel motor including development of stores and 

injector coking because of more unfortunate atomization upon infusion into the burning chamber. 

Transesterification of the oil lessens the thickness of the oil to a reach (generally 4–5 mm2/s) closer to that of 

Petro diesel. Be that as it may, a fuel which can be named ''sustainable diesel'' and whose arrangement looks like 

that of oil inferred diesel fuel (Petro diesel), has been picking up consideration lately. A few cycles (breaking or 

pyrolysis, hydrodeoxygenation) can be utilized to get fills taking after Petro diesel, notwithstanding, this article 

will stress sustainable diesel created by hydrodeoxygenation [15]. 

 

2. Fuel  

Fig. 1 is a stream outline for fills from triacylglycerol containing feedstocks from creation to motor ignition. In 

present study fuel derived from Jatropha was used. The production process was mentioned in the figure1. 

 
Fig.1 Transesterification Process. 

 

 

 

 

 

Table 1 Fuel composition 

 
 

3.Test Procedure 
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The different fuel prepared was tested in a single cylinder diesel engine. The technical specification is depicted 

in Table 2. 

Table 2 Test Engine Specifications 

.  

 

4. Results and Discussion 

Fig. 2 and Fig.3 portray HC and CO emanations of various test energizes at two motor burdens. In figure, the 

two discharges of all test energize increment progressively with the retard of infusion timing. At the point when 

the volume of wood derived oil increased the HC emissions decreased. The infusion timing also affects the 

performance and in previous studies by the authors revealed that advanced injection timing improves the 

performance of B20 fuelled engines [16-17].  

 
Fig.2 HC Variations 
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So, it can be summarized that HC outflows decline bit by bit. Albeit high thickness and more terrible instability 

of biodiesel may affects on atomization and burning, bringing about CO increment.  

 
Fig.3 CO variation with load 

This is on the grounds that the lower refining temperature and cetane number of B20 are positive for blend 

development. The expanded area with little neighborhood comparability proportion prompts more inadequate 

ignition items (CO and HC). Yet, when biodiesel is added into waste derived fuel. Fig. 4 discusses about the NO 

emission from engine operated. 

 

 
Fig.4 NO emission variations with load 

 

The comparison of BTE of various fuel blend used is compared with diesel and shown in figure 3. Greatest 

chamber gas compel was discovered to be lower for biodiesel-based blend. The properties such that impact of 

fuel thickness, consistency and warming worth prompts higher BSFC on account of JME what is more, its 

mixes [18]. 
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Fig. 5 BTE variation along with load 

The BTE and BSFC is in expanding request for the mix B10, B20, B30 and B40 separately and it is apparent 

from Figure shown. Fumes gas temperature expanded with increment in BP in all cases. The greatest incentive 

for B20 was observed. The execution and emanation attributes of a motor fuelled with Jatropha inferred 

biodiesel and its mixes are organized in figure. Taking everything into account, Jatropha oil mixes improved 

BTE, yet increments in NOx emanations were noticed because higher BTE means higher combustion 

temperature. The present study shows that B20 can be a potential fuel.  

 

5. Conclusion 

From the above discuss we can say that the blend of 20% waste derived and 80% biodiesel can be used. The 

results in terms of BTE, BSFC, EGT, NO was found better for this blend. 
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