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Engine Specifications 

Number of cylinders 4 

Displacement 1332 cm3 

Bore x Stroke 70 mm x 86.5 mm 

Compression Ratio 13.6:1 

Number of valves 16 

VVA system MultiAir III (intake only) 

Turbocharging 48 V VNT E-Turbo 

Fuel Injection GDI (up to 350 bar) 

Ignition System Base production 

EGR System Cooled Low Pressure (LP) 

Rated Power (target) 100 kw @ 4500 RPM 

Rated Torque (target) 218 Nm @ 3500 RPM 







IFPEN tested engine points 

Engine speed [RPM] BMEP [bar] 

1000 2 

1500  2 

1500 5,5 

1500 11,5 

2000 5,5 

2000 13,5 

2200 20 

2600 15 

2600 20 

3000  7 

3000 13 



λ

λ

1500 RPM x 5,5 bar BMEP 

Air-fuel ratio [-] EGR Rate [%] 

 

 

1,00 

0,90 

5,20 

10,2 

15,3 

18,9 

 

1,11 

0,70 

5,30 

10,3 

15,0 

1,25 0,60 

 5,10 

1,43 0,00 

λ and EGR sweeps 



2200 RPM x 20 bar BMEP 

Air-fuel ratio [-] EGR Rate [%] 

 

 

1,00 

0,60 

5,10 

9,10 

10,0 

11,0 

1,11 0,50 

λ and EGR sweeps

λ

λ

λ



3000 RPM x 7 bar BMEP 

Air-fuel ratio [-] EGR Rate [%] 

 

 

 

1,00 

0,00 

5,20 

10,0 

15,2 

20,6 

 21,5 

 

 

1,11 

0,00 

5,30 

9,80 

15,1 

20,1 

 

1,25 

0,00 

5,10 

10,0 

14,4 

 

1,43 

0,00 

5,20 

7,20 

λ and EGR sweeps 
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CPOA parameters 

Compression Ratio 13 

Heat Transfer Multiplier 0,75 



Encoder Error Analysis for 2600 RPM x 20 bar BMEP 
  λ = 1,00 λ = 1,11 

 Consistency check 1,00 1,00 

Encoder Error = 0° Simulated FMEP [bar] 1,08 1,00 

 Reference FMEP [bar] 1,22 1,19 

 Consistency check 1,00 0,00 

Encoder Error = 0,5° Simulated FMEP [bar] 0,77 0,77 

 Reference FMEP [bar] 1,22 1,19 

 Consistency check 0,00 0,00 

Encoder Error = 1° Simulated FMEP [bar] 0,46 0,46 

 Reference FMEP [bar] 1,22 1,19 
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WLTC Specification 

Duration [s] 1800 

Stop Duration [s] 235 

Cover Distance [m] 

Average Speed [km/h] 

23266 

46,5 
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• 

• 
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𝑆𝑇

=  𝐶𝑠𝑢
′

(

 
 
1−

1

1 +
𝐶𝑘𝑅𝑓

2

𝐿𝑡
2
)

 
 

𝑓(𝑑𝑖𝑙𝑢𝑡𝑖𝑜𝑛) = 1 − 0,75 ∗ 𝐷𝐸𝑀 (1 − (1 − 0,75 ∗ 𝐷𝐸𝑀 ∗ 𝐷𝑖𝑙𝑢𝑡𝑖𝑜𝑛)7)

τ

𝜏 =
𝜆

𝑆𝐿
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λ = 1 and λ = 1,11

λ λ





Exp. 

Sim. 
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