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2 Cylinder Diesel Engine

Olshammar v.s. Baseline

BSFC & BP Results @1800 rpm

| 2
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GT-Power Modelling 

Geometry of Combustion Cylinder and Exh Piston 

| 3

• Combustion cylinder is shown in 

figure left, where all parameters are 

fixed. 

• Exh piston is shown in figure right, 

where bore and stroke are set as 

variables to optimize later. 
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GT-Power Model of Baseline 2 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm
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Folder: 2Cylinder_DICI

GT-Baseline-2Cylinder_DICI-OPT-v01-5p5bar_updated.gtm
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Parameters’ optimization of Baseline 2 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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Optimized results of Baseline 2 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm

• Boost pressure reaches to the target pressure 

of 5.5 bar by using the wastegate controller.

• Green curve is the wastegate diameter. 

• BSFC & Brake Power

Baseline 

bsfc [g/kW-h]

Baseline 

bp [kW]

224.0 209.3
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GT-Power Model of Olshammar 2 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm
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Folder: 2Cylinder_DICI

GT-ExtraPiston-2Cylinder_DICI-OPT-v02-5p5bar-updated.gtm
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GT-Power Model of Olshammar 2 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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GT-Power Model of Olshammar 2 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm

• Boost pressure reaches to the target pressure 

of 5.5 bar by using the wastegate controller.

• BSFC & Brake Power

Exh Piston 

bsfc [g/kW-h]

Exh Piston

bp [kW]

212.5 239.5
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GT-Power Model of Olshammar 2 Cylinder Diesel Engine,  

with Exh Piston & Sideport, 

Boost Pressure = 5.5 bar, @1800 rpm
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Zoom in the schema of sideport

Folder: 2Cylinder_DICI

GT-ExtraPiston-Sideport-2Cylinder_DICI-v02_updated.gtm
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GT-Power Model of Olshammar 2 Cylinder Diesel Engine,  

with Exh Piston & Sideport, 

Boost Pressure = 5.5 bar, @1800 rpm
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• Modelling the valve lift curve to control 

sideport’s opening, see figure right

• Formula used in GT-Power, see figure below

• ValveActuLiftAreaCon is used with a map of lift 

displacement and lift area

If (sin(pi()*(x-[sin_offset])/180)-[sin_width])>=0),

= 25*(sin(pi()*(x-[sin_offset])/180)-[sin_width]),

 

else

= 0
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GT-Power Model of Olshammar 2 Cylinder Diesel Engine,  

with Exh Piston & Sideport, 

Boost Pressure = 5.5 bar, @1800 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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GT-Power Model of Olshammar 2 Cylinder Diesel Engine,  

with Exh Piston & Sideport, 

Boost Pressure = 5.5 bar, @1800 rpm

• Boost pressure reaches to the target pressure 

of 5.5 bar by using the wastegate controller.

• BSFC & Brake Power

Sideport

bsfc [g/kW-h]

Sideport

bp [kW]

207.9 249.0
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Comparison of Baseline and Two Olshammar Engines

Boost Pressure = 5.5 bar, @1800 rpm

BSFC & Brake Power

• Three engines are compared

• 2-Cylinder Baseline Engine

• 2-Cylinder Olshammar engine with exhaust piston 

• 2-Cylinder Olshammar engine with both exhaust piston and sideport

Baseline 

bsfc [g/kW-h]

Baseline 

bp [kW]

Exh Piston 

bsfc [g/kW-h]

Exh Piston

bp [kW]

Sideport

bsfc [g/kW-h]

Sideport

bp [kW]

224.0 209.3 212.5 239.5 207.9 249.0

0% 0% -5.14% +14.4% -7.20% +19.0%
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Comparison of Baseline and Two Olshammar Engines

Boost Pressure = 5.5 bar, @1800 rpm

Static pressure before turbine

Sideport from Exh Piston

Sideport from Sideport
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DOE with varying RPM

Baseline and Two Olshammar Engines, Boost Pressure = 5.5 bar

• BSFC & BP

• RPM = 800 - 2800

2-Cylinder Baseline Engine

2-Cylinder Olshammar engine with exhaust piston 

2-Cylinder Olshammar engine with both exhaust piston and sideport

delta bsfc 

[%] 

delta bp 

[%] 
0 0

0 0

0 0

0 0

0 0

Folder: 2Cylinder_DICI

GT-ExtraPiston-2Cylinder_DICI-OPT-v02-

5p5bar-updated_DOE_RPM.gtm

Folder: 2Cylinder_DICI

GT-ExtraPiston-Sideport-2Cylinder_DICI-

v02_updated_DOE_RPM.gtm

Folder: 2Cylinder_DICI

GT-Baseline-2Cylinder_DICI-OPT-v01-

5p5bar_updated_DOE_RPM.gtm

delta bsfc 

[%]

delta bkw 

[%]

-8.10% +174.04%

-4.04% +4.74%

-5.16% +14.42%

-4.56% +14.24%

-3.05% +13.57%

delta bsfc 

[%]

delta bkw 

[%]

-8.42% +167.44%

-4.84% +2.22%

-7.20% +18.95%

-6.68% +19.25%

-5.13% +18.76%
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Comparison of Baseline and Two Olshammar Engines

Boost Pressure = 3.5 bar, @1800 rpm

GT-Power model is based on optimized parameters which are obtained from previous case with 5.5 bar boost pressure, @1800 rpm. 

Only orifice diameter of the turbine may adjust to achieve best efficiency. 

BSFC & Brake Power

• Three engines are compared

• 2-Cylinder Baseline Engine

• 2-Cylinder Olshammar engine with exhaust piston 

• 2-Cylinder Olshammar engine with both exhaust piston and sideport

Baseline 

bsfc [g/kW-h]

Baseline 

bp [kW]

Exh Piston 

bsfc [g/kW-h]

Exh Piston

bp [kW]

Sideport

bsfc [g/kW-h]

Sideport

bp [kW]

230.0 134.8 219.0 154.7 215.2 160.3

0% 0% -4.8% +14.8% -6.4% +18.9%

Folder: 2Cylinder_DICI

GT-Baseline-2Cylinder_DICI-OPT-v01-3p5bar_updated.gtm

GT-ExtraPiston-2Cylinder_DICI-OPT-v02-3p5bar-updated.gtm

GT-ExtraPiston-Sideport-2Cylinder_DICI-v02-3p5bar_updated.gtm
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Comparison of Baseline and Two Olshammar Engines

Boost Pressure = 2.5 bar, @1800 rpm

GT-Power model is based on optimized parameters which are obtained from previous case with 5.5 bar boost pressure, @1800 rpm. 

Only orifice diameter of the turbine may adjust to achieve best efficiency. 

BSFC & Brake Power

• Three engines are compared

• 2-Cylinder Baseline Engine

• 2-Cylinder Olshammar engine with exhaust piston 

• 2-Cylinder Olshammar engine with both exhaust piston and sideport

Baseline 

bsfc [g/kW-h]

Baseline 

bp [kW]

Exh Piston 

bsfc [g/kW-h]

Exh Piston

bp [kW]

Sideport

bsfc [g/kW-h]

Sideport

bp [kW]

236.6 96.0 229.1 108.8 227.2 111.6

0% 0% -3.17% +13.3% -4.0% +16.1%

Folder: 2Cylinder_DICI

GT-Baseline-2Cylinder_DICI-OPT-v01-2p5bar_updated.gtm

GT-ExtraPiston-2Cylinder_DICI-OPT-v02-2p5bar-updated.gtm

GT-ExtraPiston-Sideport-2Cylinder_DICI-v02-2p5bar_updated.gtm
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Summary of Engine with boost Pressure = 5.5/3.5/2.5 bar, @1800 rpm

GT-Power model is based on optimized parameters which are obtained from previous case with 5.5 bar boost pressure, 

@1800 rpm. 

Only orifice diameter of the turbine may adjust to achieve best efficiency. 

Booster

Pressure

Baseline 

bsfc [g/kW-h]

Baseline 

bp [kW]

Exh Piston 

bsfc [g/kW-h]

Exh Piston

bp [kW]

Sideport

bsfc [g/kW-h]

Sideport

bp [kW]

5.5 bar
224.2 209.3 212.5 239.5 207.9 249.0

0% 0% -5.14% +14.4% -7.2% +19.0%

3.5 bar
230.0 134.8 219.0 154.7 215.2 160.3

0% 0% -4.8% +14.8% -6.4% +18.9%

2.5 bar
236.6 96.0 229.1 108.8 227.2 111.6

0% 0% -3.17% +13.3% -4.0% +16.1%
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2 Cylinder Diesel Engine
Olshammar 2 opposed exhaust pistons v.s. Baseline

BSFC & BP Results @1800 rpm
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GT-Power Model of 2 Cylinder Diesel Engine with 2 opposed exhaust pistons
Boost Pressure = 5.5 bar, @1800 rpm
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Folder: 2Cylinder_DICI_2opposedExhPistons

GT-2opposedExhPistons-2Cylinder_DICI-v01_updated.gtm
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Parameters’ optimization of 2 Cylinder Diesel Engine with 2 opposed exhaust pistons

Boost Pressure = 5.5 bar, @1800 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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Optimized results of 2 Cylinder Diesel Engine with 2 opposed exhaust pistons, 

Boost Pressure = 5.5 bar, @1800 rpm

• Boost pressure reaches to the target pressure 

of 5.5 bar by using the wastegate controller.

• BSFC & Brake Power

2 Opposed 

Extra Pistons

bsfc [g/kW-h]

2 Opposed 

Extra Pistons

bp [kW]

205.6 249.5

-8.2% +19.2%

Baseline

bsfc [g/kW-h]

Baseline

bp [kW]

224.0 209.3



© by FEV – all rights reserved. Confidential – no passing on to third parties   

| 24

2 Cylinder Diesel Engine with 2 opposed exhaust pistons
Boost Pressure = 5.5 bar, @1800 rpm
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DOE with varying RPM

Baseline and Two Olshammar Engines, Boost Pressure = 5.5 bar

• BSFC & BP

• RPM = 800 - 2800
2-Cylinder Baseline Engine

2-Cylinder Olshammar engine with 2 opposed pistons

delta bsfc 

[%] 

delta bp 

[%] 
0 0

0 0

0 0

0 0

0 0

Folder: 2Cylinder_DICI_2opposedExhPistons

GT-2opposedExhPistons-2Cylinder_DICI-v01_updated_DOE_RPM.gtm

Folder: 2Cylinder_DICI

GT-Baseline-2Cylinder_DICI-OPT-v01-5p5bar_updated_DOE_RPM.gtm

delta bsfc 

[%]

delta bkw 

[%]

-8.6% +108.9%

-5.3% -20.4%

-8.2% +19.3%

-7.0% +17.7%

-4.8% +17.0%
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3 Cylinder Diesel Engine

Olshammar v.s. Baseline

BSFC & BP Results @1800 rpm
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GT-Power Model of Baseline 3 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm
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Folder: 3Cylinder_DICI

GT-Original-3Cylinder_DICI-OnlyBSFC-v04_Optimized_updated.gtm
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Parameters’ optimization of Baseline 3 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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Optimized results of Baseline 3 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm

• Boost pressure reaches to the target pressure 

of 5.5 bar by using the wastegate controller.

• BSFC & Brake Power

Baseline

bsfc [g/kW-h]

Baseline

bp [kW]

235.2 302.9
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GT-Power Model of Olshammar 3 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm
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Folder: 3Cylinder_DICI

GT-Opt-ExtraPiston-3Cylinder_DICI-v04_updated.gtm
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GT-Power Model of Olshammar 3 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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GT-Power Model of Olshammar 3 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm

• Booster pressure reaches to the target pressure 

of 5.5 bar by using the wastegate controller.

• BSFC & Brake Power

Exh Piston 

bsfc [g/kW-h]

Exh Piston

bp [kW]

225.0 322.0
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Comparison of Baseline and Olshammar Engine

Boost Pressure = 5.5 bar, @1800 rpm

BSFC & Brake Power

• Two engines are compared

• 3-Cylinder Baseline Engine

• 3-Cylinder Olshammar engine with exhaust piston 

Baseline

bsfc [g/kW-h]

Baseline

bp [kW]

Olshammar

bsfc [g/kW-h]

Olshammar

bp [kW]

235.2 302.9 225.0 322.0

0% 0% -4.34% +6.3%
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Comparison of Baseline and Olshammar Engine

Boost Pressure = 5.5 bar, @1800 rpm

Static pressure before turbine
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2 Cylinder Petrol Engine

Olshammar v.s. Baseline

BSFC & BP Results @4000 rpm

| 35
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GT-Power Modelling 

Geometry of Combustion Cylinder and Exh Piston 
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• Combustion cylinder is shown in 

figure left, where all parameters are 

fixed. 

• Exh piston is shown in figure right, 

where bore and stroke are set as 

variables to optimize later. 
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GT-Power Model of Baseline 2 Cylinder Petrol Engine, 

Boost Pressure = 3.5 bar, @4000 rpm
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Folder: 2Cylinder_Petrol

Baseline-2Cylinder_SI-v01_Opt_updated.gtm
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Parameters’ optimization of Baseline 2 Cylinder Petrol Engine, 

Boost Pressure = 3.5 bar, @4000 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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Optimized results of Baseline 2 Cylinder Petrol Engine, 

Boost Pressure = 3.5 bar, @4000 rpm

• Boost pressure reaches to the target pressure 

of 3.5 bar by using the wastegate controller.

• BSFC & Brake Power

Baseline

bsfc [g/kW-h]

Baseline

bp [kW]

211.2 152.8
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GT-Power Model of 2 Cylinder Petrol Engine with Exh Piston , 

Boost Pressure = 3.5 bar, @4000 rpm
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Folder: 2Cylinder_Petrol

ExhPiston-2Cylinder_SI-v02_Opt_Opt_EVODuration_updated.gtm
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Parameters’ optimization of 2 Cylinder Petrol Engine with Exh Piston , 

Boost Pressure = 3.5 bar, @4000 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 

• Parameter ‘angle_multiplier’ is a scaling factor 

used to vary EVO duration. 
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Optimized results of 2 Cylinder Petrol Engine with Exh Piston , 

Boost Pressure = 3.5 bar, @4000 rpm

• Boost pressure reaches to the target pressure 

of 3.5 bar by using the wastegate controller.

• BSFC & Brake Power

Exh Piston

bsfc [g/kW-h]

Exh Piston

bp [kW]

199.8 163.4
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GT-Power Model of 2 Cylinder Petrol Engine with Exh Piston & Sideport, 

Boost Pressure = 3.5 bar, @4000 rpm

| 43

Folder: 2Cylinder_Petrol

Sideport-2Cylinder_SI-v03_OrificeConn_Opt_updated.gtm
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GT-Power Model of Olshammar 2 Cylinder Petrol Engine 

with Exh Piston & Sideport, 

Boost Pressure = 3.5 bar, @4000 rpm

| 44

• Modelling the valve orifice diameter curve to 

control sideport’s opening, see figure right

• Formula used in GT-Power, see figure below

If (sin(pi()*(x-[sin_offset])/180)-[sin_width])>=0),

= 25*(sin(pi()*(x-[sin_offset])/180)-[sin_width]),

 

else

= 0
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Parameters’ optimization of 2 Cylinder Petrol Engine with Exh Piston & Sideport, 

Boost Pressure = 3.5 bar, @4000 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power.  
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Optimized results of 2 Cylinder Petrol Engine with Exh Piston & Sideport, 

Boost Pressure = 3.5 bar, @4000 rpm

• Boost pressure reaches to the target pressure 

of 3.5 bar by using the wastegate controller.

• BSFC & Brake Power

Sideport

bsfc [g/kW-h]

Sideport

bp [kW]

190.7 177.6
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Comparison of Baseline and Two Olshammar Petrol Engines

Boost Pressure = 3.5 bar, @4000 rpm

BSFC & Brake Power

• Three engines are compared

• 2-Cylinder Baseline Engine

• 2-Cylinder Olshammar engine with exhaust piston 

• 2-Cylinder Olshammar engine with both exhaust piston and sideport

Baseline 

bsfc [g/kW-h]

Baseline 

bp [kW]

Exh Piston 

bsfc [g/kW-h]

Exh Piston

bp [kW]

Sideport

bsfc [g/kW-h]

Sideport

bp [kW]

211.2 152.8 199.8 163.4 190.7 177.6

0% 0% -5.4% +6.7% -9.7% +16.0%
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Comparison of Baseline and Two Olshammar Petrol Engines

Boost Pressure = 3.5 bar, @4000 rpm

Static pressure before turbine
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DOE with varying RPM

Baseline and Two Olshammar Petrol Engines, Boost Pressure = 3.5 bar

• BSFC & BP

• RPM = 2000 - 5000

2-Cylinder Baseline Engine

2-Cylinder Olshammar engine with exhaust piston 

2-Cylinder Olshammar engine with both exhaust piston and sideport

Folder: 2Cylinder_Petrol

ExhPiston-2Cylinder_SI-v02_Opt_Opt_EVODuration_updated_DOE_RPM.gtm

Folder: 2Cylinder_Petrol

Sideport-2Cylinder_SI-v03_OrificeConn_Opt_updated_DOE_RPM.gtm

delta bsfc 

[%]

delta bp 

[%]

0.0% +0.0%

0.0% +0.0%

0.0% +0.0%

0.0% +0.0%

Folder: 2Cylinder_Petrol

Baseline-2Cylinder_SI-v01_Opt_updated_DOE_RPM.gtm

delta bsfc 

[%]

delta bkw 

[%]

-5.04% +61.14%

-5.08% +13.97%

-5.36% +6.74%

-5.58% -12.50%

delta bsfc 

[%]

delta bkw 

[%]

-3.34% +62.74%

-9.45% +17.92%

-9.67% +15.98%

-8.63% -1.39%
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DOE with varying boost pressure 2.5 – 4.0

Baseline and Two Olshammar Petrol Engines, @ 4000 rpm

• BSFC & BP

• RPM = 4000

2-Cylinder Baseline Engine

2-Cylinder Olshammar engine with exhaust piston 

2-Cylinder Olshammar engine with both exhaust piston and sideport

Folder: 2Cylinder_Petrol

ExhPiston-2Cylinder_SI-v02_Opt_Opt_EVODuration_updated_DOE_BoostPressure.gtm

Folder: 2Cylinder_Petrol

Sideport-2Cylinder_SI-v03_OrificeConn_Opt_updated_DOE_BoostPressure.gtm

delta bsfc 

[%]

delta bp 

[%]

0.0% +0.0%

0.0% +0.0%

0.0% +0.0%

0.0% +0.0%

Folder: 2Cylinder_Petrol

Baseline-2Cylinder_SI-v01_Opt_updated_DOE_BoostPressure.gtm

delta bsfc 

[%]

delta bkw 

[%]

-2.17% +2.63%

-4.20% +5.12%

-5.36% +6.74%

-5.99% +8.14%

delta bsfc 

[%]

delta bkw 

[%]

-7.28% +12.46%

-8.82% +14.67%

-9.67% +15.98%

-10.12% +17.07%
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1 Cylinder Diesel Engine

Olshammar v.s. Baseline

BSFC & BP Results @1800 rpm
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GT-Power Model of Baseline 1 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm

| 52

Folder: 1Cylinder_DICI

GT-Baseline-1Cylinder_DICI-OPT-v01-5p5bar_Optimized.gtm
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Parameters’ optimization of Baseline 1 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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Optimized results of Baseline 1 Cylinder Diesel Engine, 

Boost Pressure = 5.5 bar, @1800 rpm

• Boost pressure reaches to the target pressure 

of 5.5 bar by using the wastegate controller.

• BSFC & Brake Power

Exh Piston

bsfc [g/kW-h]

Exh Piston

bp [kW]

215.9 116.3
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GT-Power Model of Baseline 1 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm

| 55

Folder: 1Cylinder_DICI

GT-ExhPiston-1Cylinder_DICI-OPT-v01-5p5bar_Optimized.gtm
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Parameters’ optimization of Baseline 1 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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Optimized results of Baseline 1 Cylinder Diesel Engine with Exh Piston, 

Boost Pressure = 5.5 bar, @1800 rpm

• Boost pressure reaches to the target pressure 

of 5.5 bar by using the wastegate controller.

• BSFC & Brake Power

Exh Piston

bsfc [g/kW-h]

Exh Piston

bp [kW]

234 110.8
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2 Cylinder Petrol Engine
Olshammar 2 extra pistons v.s. Baseline

BSFC & BP Results @4000 rpm
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GT-Power Model of 2 Cylinder Petrol Engine with 2 extra pistons, 

Boost Pressure = 3.5 bar, @4000 rpm

| 59

Folder: 2Cylinder_Petrol_2extrapistons

ExhPiston-2Cylinder_SI-v03_SideportAndExtraPiston_Design607_Optimized_Design606.gtm

Crank slider rpm is twice as the engine rpm through setting gear 

ratio in gear1-1 to be 2.0. 
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Parameters’ optimization of 2 Cylinder Petrol Engine with 2 extra pistons, 

Boost Pressure = 3.5 bar, @4000 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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Optimized results of 2 Cylinder Petrol Engine with 2 extra pistons, 

Boost Pressure = 3.5 bar, @4000 rpm

• Booster pressure reaches to the target pressure 

of 3.5 bar by using the wastegate controller.

• BSFC & Brake Power

2 Extra Pistons

bsfc [g/kW-h]

2 Extra Pistons

bp [kW]

192.7 175.5

-8.7% +14.6%

Baseline

bsfc [g/kW-h]

Baseline

bp [kW]

211.1 153.1
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2 Extra Pistons Petrol Engine

Boost Pressure = 3.5 bar, @4000 rpm
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2 Cylinder Petrol Engine
Olshammar 2 opposed exhaust pistons v.s. Baseline

BSFC & BP Results @4000 rpm
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GT-Power Model of 2 Cylinder Petrol Engine with 2 opposed exhaust pistons
Boost Pressure = 3.5 bar, @4000 rpm
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Folder: 2Cylinder_Petrol_2extrapistons

ExhPiston-2Cylinder_SI_TwoOpposedExhPistons_v01.gtm
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Parameters’ optimization of 2 Cylinder Petrol Engine with 2 opposed exhaust pistons

Boost Pressure = 3.5 bar, @4000 rpm

• Parameters highlighted in red blocks are 

optimized in GT-Power. 
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Optimized results of 2 Cylinder Petrol Engine with 2 opposed exhaust pistons, 

Boost Pressure = 3.5 bar, @4000 rpm

• Boost pressure reaches to the target pressure 

of 3.5 bar by using the wastegate controller.

• BSFC & Brake Power

2 Opposed 

Extra Pistons

bsfc [g/kW-h]

2 Opposed 

Extra Pistons

bp [kW]

189.7 178.2

-10.1% +16.4%

Baseline

bsfc [g/kW-h]

Baseline

bp [kW]

211.1 153.1
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2 Cylinder Petrol Engine with 2 opposed exhaust pistons
Boost Pressure = 3.5 bar, @4000 rpm
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DOE with varying boost pressure 2.5 – 4.0 bar

Baseline and Two Olshammar Petrol Engines, @ 4000 rpm

• BSFC & BP

• RPM = 4000

2-Cylinder Baseline Engine

2-Cylinder Olshammar engine with 2 opposed exhaust pistons 

Folder: 2Cylinder_Petrol_2extrapistons

ExhPiston-2Cylinder_SI_TwoOpposedExhPistons_v01_DOE_BoostPressure.gtm

delta bsfc 

[%]

delta bp 

[%]

0.0% +0.0%

0.0% +0.0%

0.0% +0.0%

0.0% +0.0%

Folder: 2Cylinder_Petrol

Baseline-2Cylinder_SI-v01_Opt_updated_DOE_BoostPressure.gtm

delta bsfc 

[%]

delta bkw 

[%]

-7.0% +13.0%

-9.2% +15.6%

-10.1% +16.4%

-10.6% +16.8%
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2-Stroke, 2-Cylinder Diesel 

Opposed Piston Engine
Opposed exhaust pistons v.s. Baseline

BSFC & BP Results @1400 rpm, BMEP = 5.5 bar
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GT-Power model of 2-stroke, 2-cylinder diesel opposed piston engine, baseline

BMEP= 5.5 bar, @1400 rpm

| 70

Deltic_CT18-42K_Opposed_Piston_Engine.gtm in GT-Power example

• The current model is simplified from GT-Power 

example, Napier Deltic CT18-42K engine. 

• The current model only includes A and B 

Banks, and each bank only has one opposed 

cylinder. This model is used as a baseline 

engine. 
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GT-Power model of 2-stroke, 2-cylinder diesel opposed piston engine, baseline

BMEP= 5.5 bar, @1400 rpm
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Folder: Deltic_CT18-42k_Opposed_Piston_Engine

Deltic_CT18-42K_Opposed_Piston_Engine_Baseline.gtm

The current model only includes A and B Banks, and each bank only has one opposed cylinder. This model is used as a 

baseline engine. 
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Parameters setup, 2-stroke, 2-cylinder diesel opposed piston engine, baseline

BMEP= 5.5 bar, @1400 rpm
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Engine parameters Opposed piston parameters



© by FEV – all rights reserved. Confidential – no passing on to third parties   

Results, 2-stroke, 2-cylinder diesel opposed piston engine, baseline

BMEP= 5.5 bar, @1400 rpm
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Baseline

bsfc [g/kW-h]

Baseline

bp [kW]

474.6 125.1
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GT-Power model of 2-stroke, 2-cylinder diesel opposed piston engine with 

opposed exhaust pistons
BMEP= 5.5 bar, @1400 rpm
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Folder: Deltic_CT18-42k_Opposed_Piston_Engine

Deltic_CT18-42K_Opposed_Piston_Engine_ExtraPiston.gtm

• The current model is simplified from GT-Power 

example, Napier Deltic CT18-42K engine. 

• The current model only includes A and B 

Banks, and each bank only has one opposed 

cylinder. This model is used as a baseline 

engine. 

• Opposed exhaust pistons are connected to 

each bank to improve BSFC and BP. 
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Parameters setup, 2-stroke, 2-cylinder diesel opposed piston engine with 

opposed exhaust pistons
BMEP= 5.5 bar, @1400 rpm
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Engine parameters

Opposed piston’s parameters

Opposed exhaust piston’s parameters
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Results, 2 stroke, 2-cylinder diesel opposed piston engine with opposed exhaust 

pistons
BMEP= 5.5 bar, @1400 rpm

| 76

With exh

pistons

bsfc [g/kW-h]

With exh

pistons

bp [kW]

356.8 244.9

-24.8% +95.8%

Baseline

bsfc [g/kW-h]

Baseline

bp [kW]

474.6 125.1

Disclaimer: 

These results are very good, but 

they need to be verified.
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