
International Journal of Engineering and Advanced Technology (IJEAT) 

ISSN: 2249 – 8958, Volume-8, Issue-2S2, January 2019  

 

 
 

56 

 

Published By: 
Blue Eyes Intelligence Engineering 

& Sciences Publication  Retrieval Number: B10130182S219/19©BEIESP 

ABSTRACT--- An attempt is made in this paper to conduct 

experiments to study the effect of different injection pressure with 

different injection timing of a Diesel Engine and evaluate 

performance and emission characteristics.  

 The experiments are conducted at different Load conditions 

of 0%,,25% ,50%,& 75% and Full Load by varying injection 

pressures of 200 and 220 Bar with different injection timings 

at19°, 23° and 27° bTDC. Output results shows that engine 

operating at 220 bar pressure gives nearly 1% more brake 

thermal efficiency than lower pressure irrespective of the 

injection timing whereas brake specific fuel consumption is 

found to have significant changes at the initial conditions. It is 

also shows that the CO emissions decrease with increase in 

injection pressure and advancement in injection timings at 220 

bar and 27º bTDC but also those conditions yield the lowest CO 

emission because of the NOx emissions increase with increase in 

injection pressure. 

Keywords: Single cylinder, Brake Power, Performance 

Characteristics 

1. INTRODUCTION 

Compression Ignition (CI) Engine is a type of IC Engine 

where the diesel fuel is injected into engine cylinder after 

end of compression stroke and combustion takes place due 

to elevated temperature of the air in the cylinder.  

2. LITERATURE REVIEW  

Bridjesh and Arun Kumar[1] have proved that as the fuel 

injection increases, performance characteristics. like Brake 

Thermal Efficiency and Brake Power increase. Rostami, et 

al., [2] have conducted experiments to study the effect of 

fuel injection timing on the performance of a Diesel Engine 

using diesel-biodiesel blends by running the engine at 

speeds of 1200, 1600, 2000 and 2400 rpm.. Hani Chotai [3] 

has explained that pollutant emissions and fossil fuel 

depletions from Diesel Engine after review on published 

research papers relating to varying injection pressure and 

timing and NOx emissions. Deva Kumar et al, [4] have 

proved that there are various that influence performance of 

Engine Rajendra Prasad [5] has conducted experimental 

study on a single cylinder Direct Injection Diesel Engine at 

150 N/m2, 170 N/m2 and 190 N/m2 injection pressure.  
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2.1 Objectives of the paper 

An attempt is made in this paper to stud the effect of Fuel 

Injection Pressure with different fuel injection timings on a 

single cylinder Diesel Engine by conducting experimental 

work to evaluate the Engine performance characteristics at 

200 bar 220 bar with different Injection Timings of 19º, 23º, 

27º from bTDC.  

3. EXPERIMENTAL WORK 

Experimental setup is shown in Figure -2 followed by 

Engine specifications in Table -1 and experimental input 

conditions in Table-2.  

4. EXPERIMENTAL SETUP 
 

 
Fig. 2: Single cylinder water cooled Diesel Engine 

 

Table - 1: Engine Specifications 
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Power output  – 7.5KW  

Voltage  – 230 V 

Current  – Eddy current  

Speed   – 1500 rpm 

Power supply  – 3ϕ 

 

Table-2: Experimental input conditions  

 
 

1. Experiments are conducted to for the performance 

characteristics of a single cylinder Diesel Engine at the 

different injection pressure for different injection timings of 

fuel as per the conditions shown in Table-2. The 

experimental results obtained are: Carbon monoxide, 

Nitrogen oxide. Un-burnt hydrocarbon and Exhaust smoke.  

5. RESULTS AND DISCUSSION 

Results obtained from the experiments are shown in 

Tables – 3 to 8. The performance characteristics curves are 

drawn as shown in Figures – 3 to 9.  

 

Table -3: Injection Timing at 200 bar  

pressure and 19O bTDC 

 
 

Table 4: Injection Timing at 200 bar  

Pressure and 23º bTDC  

 

Table 5: Injection Timing at 200 bar  

pressure and 27º bTDC 

 
 

Table 6: Injection Timing 220 bar  

Pressure and 19º bTDC  

 
 

Table7: Injection Timing 220 bar  

Pressure and 23º bTDC  
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Table 8: Injection Timing 220 bar and 27º bTDC  

 
 

Calculations  

𝐵𝑟𝑒𝑎𝑘 𝑃𝑜𝑤𝑒𝑟 =  
2𝜋𝑁𝑇

60000
 𝑘𝑊 

𝐵𝑟𝑒𝑎𝑘 𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝐹𝑢𝑒𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝐵𝑆𝐹𝐶)

=
𝑇𝐹𝐶

𝐵𝑃

𝑘𝑔

𝑘𝑊
− ℎ𝑟 

𝐵𝑟𝑎𝑘𝑒 𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝐵. 𝑃 × 3600

𝑇𝐹𝐶 × 𝐶. 𝑉
 

𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑒𝑑 𝑀𝑒𝑎𝑛 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒

=
𝐼. 𝑃 × 60

𝐿𝐴𝑛𝑘
 𝐾𝑁/𝑚2 

 

Load Vs Brake Thermal Efficiency 

The variation of brake thermal efficiency with respect to 

load for different injection pressures and injection timings 

are shown in Fig.3. It shows that Brake thermal efficiency 

greatly depends on the heat supplied from the fuel. From the 

graph, the engine operating at 220 bar pressure delivers 

almost 1% more at full load condition. 

 

 
Fig.3: Variation Load Vs Brake Thermal Efficiency  

 

Load Vs Brake Specific Fuel Consumption 

The results for the variations in the brake specific fuel 

consumption (BSFC) with load are presented in the Fig.4. It 

is found minimum effect on BSFC at higher loads. Even the 

injection timing seems to have very negligible effect on the 

BSFC as the values seem to be similar at all different 

injection timings for a given pressure. 

 

 
Fig. 4.: Variation of BSFC with load 

 

Load Vs Indicated Mean Effective Pressure 

Indicated mean effective pressure with respect to loads 

are shown in Fig.5. At full load, indicated mean effective 

pressure is observed to be similar with a variation of about 

0.5 bar and the highest value acquired at 220 bar 23º of 

injection pressure and injection timing respectively. 

Whereas at lower loads the indicated mean effective 

pressure seems to raise and then fall with respect to 

advancing of the injection timing. At a injection pressure 

level the indicated mean effective pressure is higher at 23º 

bTDC than 19º bTDC the indicated mean effective pressure 

again drops. 

 

 
Fig. 5: Variation of IMEP with load 

 

Load Vs CO Emissions 

The Fig 6. shows the variation of carbon monoxide (CO) 

at various load conditions. It is also evident from the graph 

that retarded injection timing increases the CO emissions 

even at higher pressures. The CO emission at full load is 

observed to be lowest at 220bar injection pressure with 27º 

bTDC injection timing. 
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Fig. 6: Variation of CO emissions with load 

 

Load VS UHC Emissions 

The Fig.7 shows the variation of un-burnt hydrocarbons 

with respect to load for tested injection pressures and 

injection timings. It is also noticed that the UHC emission 

decreases. The engine running at 220 bar injection pressure 

with 27º bTDC injection timing produces minimum UHC 

emissions at all loads.  

 

Fig.7: Variation of UHC emissions with load 

 

Load Vs NOx Emissions 

Variation of Nitrogen Oxides (NOx) emission at different 

loads are shown in Fig.8. The graph shows that the amount 

of NOx is increased with increase in injection pressure at all 

load conditions at specified injection timing. This is due to 

increase in temperature in combustion chamber.  

 

 

Fig.8: Variation of NOX emissions with load 

 

Load Vs Smoke Value  

The variations of smoke emission with respect to loads 

are shown in Fig. 9. From the graph, it is clear that the 

smoke value decreases as the pressure increases and also 

decreases with the advancement in the injection timing. It is 

evident that smoke density is lowest at 220bar 27º bTDC.  

 

 
Fig. 9: Variation of Smoke value with load 

 

6. CONCLUSIONS 

➢ The engine operating at 220 bar pressure gives nearly 

1% more brake thermal efficiency than lower pressure 

irrespective of the injection timing. 

➢ Brake specific fuel consumption and indicated mean 

effective pressure are observed that no significant 

changes at all injection pressures and injection timings. 

EMISSION CHARACTERISTICS: 

➢ The CO and UHC emissions are decrease with increase 

in injection pressure and advancement in injection 

timings at 220 bar 27º bTDC yields lowest CO emission 

compared to others. 

➢ The NOx emissions increase with increase in injection 

pressure The smoke density values decrease at more 

advance injection timing.  
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