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Abstract— The SIM leads to a high decrease rate in the 

formation of NOx emissions. Because, the steam in the 

charge decreases combustion temperatures due to higher 

specific heat of steam and slower combustion process is 

carried out. The electronically controlled SIM was first 

developed by Parlaketal. This method yielded lower NOx 

emissions by 33% compared to standard condition for a single 

cylinder, naturally aspirated diesel engine. Also, the engine 

performance increased unto 3%. The investigation is done on 

performed on a single-cylinder, constant-speed, un-modified, 

direct-injection diesel engine using four different blends of n-

pentanol/diesel which are: 10%, 20%, 30% and 45% (by 

volume). The possibility of using a high pentanol/diesel blend 

can be extended upto 45% was also explored with an 

objective to maximize. 
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I. INTRODUCTION 

Nitrogen oxides (NOx) emissions have made negative effects 

on the environment, therefore they must be decreased. It is 

seen that the formation of nitrogen oxide formation is very 

sensitive to the temperature of the internal combustion 

engine. It depends greatly on the temperature inside the 

combustion chamber. They can be reduced by decreasing the 

temperature inside the combustion chamber. Many searches 

have been performed on the steam injection method. It has 

been seen that use of bio diesel and engine gas re circulation 

also helps greatly in decreasing the NOx emission. The 

effects of blending of n-pentanol, a advanced type of biofuel, 

is blended with regular diesel and emission characteristics of 

a diesel engine under exhaust gas recirculation (EGR) 

conditions are observed carefully. The renewable fraction in 

the fuel. Three EGR rates of 10%, 20% and 30% were used 

with an intention to reduce the percentage of nitrogen oxides 

(NOx) that were prevalent at high engine loads using these 

blends. Test results showed that increasing in the EGR rates 

reduces NOx emissions by 41% at medium load and 33.7% 

at high load. Smoke capacity hardly increased up to 20% 

EGR rate and beyond that it increased for all 3 blends. It was 

seen that there was reduction of NOx and smoke emissions 

can be achieved using the combination of pentanol/diesel 

blends and a medium EGR rate of 20–30% with a small 

reduce in performance. Their results collectively showed that 

butanol–diesel blends have significantly reduced soot and CO 

emissions with slight impact in performance. It has been 

established that butanol can be blended up to 30% with diesel 

and can be used without any modifications in a diesel engine 

and without any apparent damage to the engine parts. 

Biodiesel can be used as alternative to replace diesel. 

However, using of biodiesel in an unmodified diesel engine 

can cause higher in nitrogen oxides (NOx) emission. Volatile 

organic compounds which is , a group of environmental 

pollutants, are emitted in large quantities when fossil fuel is 

burned in automobiles. This research investigates the VOCs 

in the exhaust emissions from a common rail diesel engine 

fueled with canola oil biodiesel fuel. 

II. PROCEDURE 

Usually, engines used for medium-duty diesel powered urban 

vehicles are operated under partial load condition. For this 

reason, part load operation is considered in choosing the 

experimental cases. In the present engine testing, the engine 

speed is held constant at 2000 rpm and with 60 Nm of torque 

It has been observed that the combination of high n-butanol, 

diesel blend with medium EGR rate of 40% can obtained with 

the use of ultra-low NOx and soot emissions simultaneously. 

In this context-butanol is researched for its use in low 

temperature combustion (LTC) which is a promising strategy 

that adopts high EGR rates to simultaneously suppress smoke 

and NOx formation by extending the ignition delay (for 

effective per-mixing) and reducing the overall combustion 

temperature respectively. The performance of a DI diesel 

engine fuelled with 10%, 15%, 20% and 25% pentanol–diesel 

blends and reported slight power loss, slight increase in fuel 

consumption and better brake thermal efficiency. The study 

concluded that 25% pentanol/diesel blends can be used in 

diesel engines without any modifications. In the past period 

occurred information about a fact that in some of the 

motorcars was installed a software, which limits the emission 

of nitrogen oxide was found during the emission testing 

process. It can be seen that BTE increases with engine load 

but decreases slightly from 75% to 100% loads. A maximum 

drop of 7.2% from baseline diesel performance was realized 

with PEN45 blend at high engine loads.It can be inferred that, 

at low/medium load conditions, NOx emissions decreased for 

all blends with the decrease being higher with higher 

percentages of pentanol in the blend when compared to diesel 

fuel. PEN45 blends showed a maximum reduction of up to 

41% in NOx emissions by 30% EGR while for neat diesel 

fuel, the reduction is 26.8% for the same levels of EGR. 

Where the engine speed at 2000 rpm and at 60 Nm load as 

experimental condition, investigation of the effect of SOI 

timing and multiple injection strategies had been successfully 

carried out and the following results are obtained. So, to 

reduce the harmful emission, certain injection strategies can 

be made out. In the present study, the engine performance, 

combustion, and exhaust gas emissions characteristics of 

baseline diesel, B20 and B50 biodiesel blended fuels have 

been tested in a medium-duty common-rail direct injection 

diesel engine. Multiple split injections is a practical strategies 

to decrease in NOx and also reduction of the smoke emissions 

when the SOI timing is adjusted properly and is an ideal 

alternative to operate with biodiesel fuel. Apart from 

installing software for pollution control different testing fuel 

were created using the ratios 0%, 50%, 80% and 100% 
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between the biodiesel and the ULSDF (Ultra Low Sulphur 

Diesel Fuel), whereas the individually mixed fuels were 

marked B0% and U100%, B50%andU50%, B80% and U20% 

and B100%and U0%. and the last fuel is the pure biodiesel. 

The experiments were performed using the 2.0 TDI engine. 

III. RESULTS 

It was confirmed that COBF blended with CDF in a volume 

fraction of 20–80 is an excellent alternative fuel based on 

VOC emissions. CRDI diesel engine fuelled with CDF, B20, 

and COBF at 1500 rpm the CRDI diesel engine can run well 

on three test fuels without engine modification. The 

combustion state of the engine was almost close to complete 

combustion at 80 Nm compared with 30 Nm and 130 Nm 

based on the combustion and emission characteristics. At this 

time, the regulated emissions of B20 and COBF were reduced 

by about 50% compared with CDF. The types and amounts 

of VOCs emitted from CDF combustion were the largest, 

compared with those of B20 and COBF. Benzene was the 

main component, about 41%, of the VOCs emitted by all 

three test fuels. The amount of Volatile organic compounds 

emitted by the three test fuels of different proportion 

decreased significantly as the engine load increased from 30 

Nm to 130 Nm due to improved conditions in the combustion 

chamber. The amount of Volatile organic compound 

emissions for B20 was lower than CDF and COBF under all 

experimental conditions. These findings once again 

demonstrate that B20 is an excellent alternative fuel. The 

experimental measurements were performed at the engine 

speed levels 1750 rpm and 3500 rpm, using the loading levels 

from 30% to 90%. It was noted that the pressure in cylinder 

is rising moderately in the case of higher amount of bio diesel 

in the testing fuels, whereas the speed of heat generation is 

reduced significantly in this way. . A considerably lower level 

of NOx, which is below 100 ppm, can be attained by retarded 

SOI timing for B20 and B50 fuel operations and with triple 

injection scheme. Simultaneous NOx and smoke emission 

decrements from the baseline levels of petroleum diesel fuel 

can be achieved by utilizing B50 in conjunction with use of 

retarded SOI timing and also employment of triple injection 

scheme in diesel engine. The possibility of using a high 

pentanol/diesel blend can be extended unto 45% was also 

explored with an objective to maximize. 

IV. CONCLUSION 

The global NOx emissions are increased in the case of higher 

engine speed and engine loading for the all testing fuels and 

vice-versa higher portion of bio diesel in the testing fuels 

causes a significant reduction of the NOx emissions. BTE 

decreases for all pentanol/diesel blends at increasing EGR 

rates with the loss being more for PEN45 blends. A maximum 

drop of 7.2% from baseline diesel performance was realized 

with PEN45 blend at high engine loads. BSFC also decreased 

for pentanol/diesel blends with increase in EGR rates. A 

considerably lower level of NOx, which is below 100 ppm, 

can be attained by retarded SOI timing for B20 and B50 fuel 

operations and with triple injection scheme. 
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