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ABSTRACT 

This project aims at the experimental investigation of the effects of hot and cold Exhaust gas recirculation 

(EGR) methods on emissions and efficiency of the engine. This experiment is conducted in twin cylinder, 4-stroke, 

direct injection diesel engine. A heat exchanger arrangement i s provided for obtaining different EGR methods. The 

performance parameters were studied with and without exhaust gas recirculation of different methods with 10%, 

15% and 20% of EGR. The recycled exhaust gas lowers the oxygen concentration in the combustion chamber and 

increases the temperature of intake charge which lowers the flame temperature and leads to lower NOx formation. 

Experimental results shows that the cold EGR is much effective than the hot and intermediate EGR for the reduction 

of NOx emission. The increase in temperature of EGR gases causes the combustion temperature which leads to 

increase information of NOx. By increasing the cooled EGR rates reduces the emissions more significantly. 
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1. INTRODUCTION 

Diesel motor vehicles have expanded their prevalence because of its higher pressure proportion, better 

mileage, higher force with lower support cost and their strength. These focal points have even expanded the offers of 

diesel motors in the worldwide business sector. Diesel motors are utilized for mass development of products, fueling 

stationary and versatile hardware, furthermore to create power more monetarily than some other gadget in this size 

reach.  

Diesel motors are great contrasting option to gas motors since they deliver lower measure of outflows. The 

real constituents of diesel fumes incorporates carbon dioxide (CO2), water vapour (H2O), nitrogen (N2), oxygen (O2), 

carbon monoxide (CO), hydrocarbons (HC), oxides of nitrogen (NOx) and particulate matter (PM). Despite the fact 

that, NOx and PM sum present in fumes is littler however they are considered as more dangerous toxins and naturally 

noteworthy amounts. This disadvantage has roused makers to take a test for redesigning the innovation and 

enhancing the diesel motors as far as emanations, power and efficiency. NOx is involved nitric oxide (NO) and 

nitrogen dioxide (NO2) where both are thought to be risky for human and ecological wellbeing. NO2 is more 

poisonous than NO, it influences human wellbeing straight forwardly, chiefly brings about photograph substance 

exhaust cloud development, causes corrosive rain and is likewise in charge of some degree in the consumption of 

ozone layer. Despite the fact that the proportions of NO2 and NO in diesel motor fumes is entirely little, however NO 

gets oxidized rapidly by responding with oxygen present in air shaping NO2. While PM discharges causes expanded 

cardiovascular death rates, debilitated lung advancement in kids, and a host for other wellbeing sways.  

After effect of this, emanation control administrative bodies have enacted considerable decreases in PM and 

NOx outflows from diesel motors as appeared in figure.1, which made incredible troubles for the diesel motor 

producers to give a very effective motor with less discharges to fulfil the purchasers. With a specific end goal to 

lessen discharge levels, motor makers and different scientists have concentrated on various techniques for 

diminishing fumes outflows including EGR, high weight infusion, electronically controlled infusion, numerous fuel 

infusions, updating the ignition chamber and sulphur touchy fumes gas after treatment and so forth., might be utilized 

to decrease the fumes emanations. 

2. METHODOLOGY AND EXPIREMENTAL SETUP 

A three-barrel consistent speed direct infusion diesel motor generator set was contemplated the impact of 

EGR on the execution and discharges, carbon stores, and wear of diesel motor segments. The particulars of motor are 

given in Section 2. The motor is combined with an AC generator and the current produced is utilized by a resistive 

burden bank, along these lines thusly stacking the motor. The generator is aligned and all misfortunes in the 

generator, for example, copper misfortunes, armature current misfortunes and grating and win dage misfortunes 

(unaccounted misfortunes) are represented and mulled over while dissecting the information. For distribution of the 

fumes gas, fitting pipes was finished. No protection on the channel line was given in this way permitting the 

re-flowed debilitate gasses to in part chill off. The schematic graph of the motor setup is appeared in Fig.1. The 

amount of EGR can be directed by a control valve introduced in the EGR circle. An EGR Mixer was given in EGR 

circle to hose the variances of the throbbing fumes. An opening was introduced in the EGR circle to gauge the stream 

rate of re-flowed fumes gas. To gauge the admission Exhaust stream rate opening meter was introduced. Reasonable 

instrumentation for estimation of temperatures at a few areas was finished. Fuel utilization estimation was done 

utilizing a gravitational manometer. Oxygen, CO, NOx, and CO2 were measured by manual Orsat apparatus. 
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Fig.1. Engine setup 

 The fumes gas obscurity was measured by a smoke haziness meter. To accomplish the destinations of the 

study, motor was keep running under ordinary working condition and at various EGR rates. The information for HC, 

NOx, CO, smoke mistiness, fumes gas temperature, and fuel utilization were recorded. At that point, motor execution 

and discharge examples were thought about. Ideal EGR rate was found on the premise of execution and emanations 

of the motor. At that point, the motor was keep running with and without EGR furthermore with organized burning   

for aggregate 6 h in every stage independently utilizing a settled test cycle. 

3. RESULTS AND DISCUSSION  

Performance and emission tests were carried out with and without exhaust gas recirculation of different 

methods of 10%, 15% and 20% of EGR. The tests are conducted at the rated speed of 1500 rpm at various loads. 

Based on the experimental data the graphs were drawn. These graphs show the variation of specific fuel 

consumption, Brake thermal efficiency and BMEP a with respect to Brake power for various percentages and 

methods of EGR. Specific fuel consumption is found to be high at all loads with and without Pneumatic EGR. Brake 

thermal efficiency with 10% EGR was comparable without EGR at all loads. Indicated thermal efficiency with 

Pneumatic EGR is better as compared with 10% EGR but it relatively low without EGR. NOx emission from hot 

EGR is comparatively higher than without EGR. EGR of higher rates shows much effective in reducing NOx 

emission. CO emission at 10% EGR percentages is very high than that of higher EGR rates. HC emissions with EGR 

was increased in part loads and decreases with higher loads as compared without EGR. 

   
Fig.2. Specific fuel consumptions Fig.3. Brake thermal efficiency Fig.4. Load Vs NOx For 20% EGR 

 

4. CONCLUSION 

From the experimental results obtained, we infer that exhaust gas recirculation resulted in NOx reduction 

with slight decrease in the efficiency. Nox is increase ingrate partial loads and decreasing at higher loads. The 

trade-off between NOx formation and other gases are diverging with load conditions .Also the results shows that cold 

EGR is much effective than hot EGR. From gas behavior 15-25% of cold EGR reduces the formation of NOx very 

well. Future researches can be carried out by experiments on EGR with other techniques like alternative fuels and 

variable geometry turbocharger for compromising the decrease in performance. 
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