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𝐸𝐺𝑅[%] =
𝐶𝑂2𝑖𝑛𝑡𝑎𝑘𝑒𝑑𝑟𝑦 − 𝐶𝑂2𝑎𝑚𝑏𝑖𝑒𝑛𝑡

𝐶𝑂2𝑒𝑥ℎ𝑎𝑢𝑠𝑡𝑑𝑟𝑦 − 𝐶𝑂2𝑎𝑚𝑏𝑖𝑒𝑛𝑡
× 100

 



𝑆𝑜𝑜𝑡[
𝑚𝑔

𝑚3
] =

1

0.405
× 4.95 × 𝐹𝑆𝑁 × 𝑒(0.38×𝐹𝑆𝑁)
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∆𝐻𝑅𝐿 = 𝑚𝑐𝑦𝑙 × ∆𝑢𝑐𝑦𝑙 + ∆𝑄𝜔 + 𝑝 × ∆𝑉 − (ℎ̅𝑓,𝑖𝑛𝑗 − 𝑢𝑓,𝑔) × ∆𝑚𝑓,𝑒𝑣𝑎𝑝

+ 𝑅𝑐𝑦𝑙 × 𝑇𝑐𝑦𝑙 × ∆𝑚𝑏𝑏

 ∆𝐻𝑅𝐿

 𝑚𝑐𝑦𝑙 × ∆𝑢𝑐𝑦𝑙

 ∆𝑄𝜔

 𝑝 × ∆𝑉

 (ℎ̅𝑓,𝑖𝑛𝑗 − 𝑢𝑓,𝑔) × ∆𝑚𝑓,𝑒𝑣𝑎𝑝



 𝑅𝑐𝑦𝑙 × 𝑇𝑐𝑦𝑙 × ∆𝑚𝑏𝑏
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Speed IMEP EGR ISNOx ISCO ISHC Smoke 

rpm bar % g/kWh g/kWh g/kWh FSN 

950 4.9 

20 

0.069 54.4 9.8 0 

1200 6.3 0.051 20.7 7.2 0.08 

1500 7.3 0.157 9.7 7.3 0.12 

1800 7.4 0.203 12.0 7.6 0.11 

2000 7.1 0.203 16.9 8.2 0.03 

2200 6.8 0.114 35.7 9.2 0.02 



Speed IMEP EGR ISNOx ISCO ISHC Smoke 

rpm bar % g/kWh g/kWh g/kWh FSN 

950 4.5 20.0 3.5 0.8 0.3 0.07 

1200 6.3 18.2 3.8 0.6 0.2 0.1 

1500 6.9 24.1 3.0 0.4 0.2 0.1 

1800 7.0 23.8 3.1 0.6 0.2 0.14 

2000 7.0 25.2 2.6 0.7 0.2 0.17 

2200 7.1 13.3 3.4 0.7 0.2 0.2 

















 

Speed IMEP EGR ISNOx ISCO ISHC Smoke 

rpm bar % g/kWh g/kWh g/kWh FSN 

1200 

3.1 20.8 0.073 91.9 11.9 0 

6.3 19.7 0.051 20.7 7.2 0.08 

11.9 50.2 0.316 2.91 2.1 0.6 

17.3 45.8 0.351 8.15 2.0 0.37 

22.6 31.0 1.04 2.1 0.25 0.96 



Speed IMEP EGR ISNOx ISCO ISHC Smoke 

rpm bar % g/kWh g/kWh g/kWh FSN 

1200 

3.1 29.6 2.86 1.8 0.53 0.04 

6.3 19.9 2.87 0.63 0.19 0.1 

11.8 4.5 5.94 0.19 0.19 0.07 

17.4 0 6.86 0.04 0.04 0.05 

22.8 0 8.62 0.23 0.03 0.1 
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