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ABSTRACT 

 This paper presents a general overview about the previous research efforts into Low Heat Rejection Engine 

(LHRE) concept. Many researchers have carried out a large number of studies on low heat rejection engine 

concept. Some of them are experimental work and many are theoretical studies. In the most of the case low heat 

rejection engines almost all theoretical studies predict improved performance but many experimental studies show 

different picture. The aim of this investigation is to conduct experimental work with emulsified fuel in coated and 

conventional engine, with cetane improver diethyl ether (DEE). The preferred coating thickness is 0.5 mm and the 

material will be partially stabilized zirconium (PSZ). Plasma arc spraying process will be used for applying the 

coating. The emission parameters such as hydrocarbon emission, carbon monoxide (CO) emission, smoke opacity, 

and oxides of nitrogen (NOx) emission have been measured. To compare the performance characteristics between 

emulsified fuel and diesel fuel, to be measured the brake thermal efficiency. Slight reductions of emission 

parameters have been found, and hence the investigation assured that this research could be further extended to 

biodiesel fuel as it produces more oxide of nitrogen than diesel fuel. 

Keywords: LHRE, diethyl ether, emission, combustion 

INTRODUCTION 

 In the last two decades of the 20th century major advances in engine technology have occurred, it has led to 

greater fuel economy in vehicles, the reduction of emission is in a desirable route as approved by environmental 

protection agency. A lot of money is being spent on impact of crude and other petroleum products. This 

expenditure is unavoidable become petrol and diesel is essential and vital and imperative for power generation 

hence elite scientists are forced to discover an alternative source of energy which should be environmentally 

friendly. Conventional diesel fuels should be replaced by newly invented alternative fuels like ethanol and 

biodiesel. The ethanol can be produced from crops like corn vegetables, research continues on the development of 

high efficient, low cost process for producing ethanol from other feed stock such as waste from agricultural crops, 

food and beverage processing wood and paper processing, application of ethanol on diesel engines can reduce 

environmental pollution Increasing environmental issues and growth of global warming day by day are the driving 

forces for the researchers to arrive at a fresh burning fuel. The fossil fuels cause various environment problems 

such as ozone depletion,acid precipitation, and global warming, As discussed elsewhere for most of the  years, it is 

recognized that for simultaneous reduction of  and smoke opacity, water in fuel emissions are effective. There are a 

few researches about the in-cylinder water injection also. It was stated by Chadwell et al. that in-cylinder inlet 

manifold used to ignite water injection was successful in reducing oxides of nitrogen emission but not smoke 

opacity. The emulsified fuel is a substitute to the diesel without major modification in the diesel engine. 

EMULSIFIED FUELS IN LHR DESIEL ENGINES – A REVIEW  

 Pradeep kumar et al 2013 conducted an experimental study on emulsion one and emulsion two. They are two 

emission prepared 91D/8W/0.5 surfactant/0.5 spam 20 and 94D/5W/0.5 surfactant/0.5 tween 20.They has reported 

that there was marginal in brake thermal efficiency and appreciable reduction in smoke and oxides of nitrogen 

emission. They have also suggested that endurance test may be conducted to study the durability of the engine. 

vinaykumar et al 2013 effect of injection pressure on the performance and smoke formation of low heat rejection 

engine using pongamia methyl ester. They have mentioned At 250 bar injection pressure, the thermal efficiency 

improved with increased emissions. This may probably be due to the changes in the fuel spray structure which 

affects combustion. The changes in the spray may be shorter breakup length, lower sauter mean diameter, higher 

dispersion and higher spray tip penetration Thermal efficiency at 180 bar injection pressure was comparatively 

lower than that of diesel. On the whole it can be concluded that 250 bar injection pressure could improve the 

performance and smoke characteristics with Pongamia methyl ester in a diesel engine. Senthur et al 2014 carried 

out an experimental study on eucalyptus biodiesel fuel in a si diesel engine. They have mentioned there was an 

increase in oxides of nitrogen emission (NOx). There was appreciable reduction in emission parameters such as 

unburnt hydrocarbon, carbon monoxide and carbon dioxide emissions. There was a marginal decrease in brake 
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thermal efficiency when compared to diesel. Ramana et al 2014 carried out an experimental investigation on diesel 

engine runs with the combination of blended fuel with palm methyl ester, ethanol and disel to estimate combustion 

performance. They have mentioned to show the excellent ability to elimated smoke emission especially high engine 

loaded due to higher volatility, prediction of Co, Co2, Nox, emission will drastically decreased when 80% diesel + 

15% PAME +5% ethanol. Krishna moorthy et al (2012) control of nitrogen oxides in diesel engine exhaust by 

catalytic reduction. They have the reduction of NOx to harmless products using catalysts is proved. The present 

study it is used to reduce NOx emissions in the exhaust of low heat rejection (LHR) diesel engine by catalytic 

reduction, using lanthanum ion exchanged zeolite (catalyst-A) and urea infused lanthanum ion exchanged zeolite 

(catalyst-B) under varied conditions . The effect of temperature of catalyst, void ratio on the reduction of NOx in 

the exhaust of the engines and space velocity are also studied and compared with the conventional engine (CE) 

under identical conditions. The study showed a considerable reduction by 40-50% in NOx emissions.  

CONCLUSIONS 

         With the foregoing literature review, the following observations were reported. 

1. Exact gas temperature was increased in the lhr engine and the smoke density of theengine is decreased 

compared to the base 

2. The results showed oxides of nitrogen are slight decreased in the LHR engine 

3. The results obtained that specific fuel consumption and the brake thermal efficiencywere improved 

SUGGESTIONS FOR THE FUTURE WORKTREFERENCES 

1. Fuel additives such as diethyl ether (cetane improver) could be added as water has no calorific value. 

2. Manufacturer’s settings such as injection timing, injection pressure, and compression ratio can be altered and 

optimized. 
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