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ARTICLE INFO A BST R A CT 

The increasing cost of fossil fuels as well as increasing environmental pollution has attracted research in 

alternative fuels and additives for improving the performance and reducing emissions of diesel engines 

Without costly engine modifications. In the present article, an exhaustive analysis of the performance and 

emissions of oxygenated ternary fuel blends is done through modeling and experimental investigation to 

determine the optimal blending ratio of additives for reduced emissions. The Nitromethane-n-butanol 

-diesel blend is termed as bio-oxygenated fuel. Baseline data were generated by using diesel and a blend 

of 20% (v/v) n-butanol with diesel (B20). Ternary blends of Nitromethane (NM) and B20 containing 1-3% 

NM by volume were prepared and experiments were conducted. It was observed that 1% of Nitro- 

methane by volume (NM1 B20) gives best results for emission reduction. The overall effect of this ternary 

blend was reduction in smoke and nitrogen oxides (NO,) by 61.85% and 8.07%, respectively, as compared 

to diesel. Moreover, the performance of ternary blend was also found to be better than the base fuels. It 

was thus concluded that Nitromethane-n-butanol-diesel blends can be highly effective alternatives in 

reducing emissions in diesel engines with a little improvement in the overall performance 
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are oxygenated fuels; the presence of oxygen in their molecular 
structure and higher volatility rend 
blending with diesel [4-8]. 

The properties of n-butanol are very similar to that of fossil 
fuels. As compared to methanol and ethanol, it has a higher Cetane 
number, higher heating value, is less corrosive, has more calorific 
value and is more miscible in diesel [9-11]. N-butanol is mainly produced as a biofuel. This fact further enhances its appeal in comparison to other alternative fuels. Butanol blending up to 5% (v v) has been found to be very effective in reducing the emissions of smoke and NO% [12,13]. The blending of butanol (10% v/v) with vegetable oil-diesel (20:70) blends results in decreased CO2 and HC and increased BSFC, NOx and CO. However, the variation of HC and CO is further dependent on vegetable oil properties [14,15].Substitution of 10% n-butanol was found to have resulted in reduction of NOx and PM emissions at the cost of engine perTor mance [16,17]. 

Experimental studies have been conducted on diesel engines at steady-state conditions with 8-24% (v/v) n-butanol-diesel and 

1. Introduction 
them compatible for 

The versatile diesel engine is ubiquitous in transportation and 

power generation applications. The increasing cost of fossil fuels 

and growing environmental concerns during the past few decades 

have attracted many researchers towards issues pertaining to 

alternative fuels and additives for improving performance and 

emissions without costly engine modifications [1-3]. 

has been reported in literature that combustion improves 

with increasing percentage of oxygenated fuel in a blend. Alcohols 

Abbreviaions: BTE, Brake thermal efficiency; BSFC, Brake specific fuel con- 

Sumption; BSEC, Brake specific energy consumption; CI, Compression ignition; CN, 
Cetane number; CO, Carbon monoxide; CO2, Carbon dioxide; CR, Compression ratio; 
DI, Direct injection; HC, Hydrocarbon; IC, Internal combustion; NM, Nitromethane; 

NOx. Nitrogen oxides; PM, Particulate matter: v/v, volume/volume. 
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