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A Hybrids, fuel Cell,plug-i n hybrids and el ectr
I They all improve efficiency (more or less) but with an increase in cost !!!
I They often create new issues outside the car.
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Why variable compression ratio
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Variable Compression Ratio Engine Diesel
(Down- sued Supercharged SI)

Estimated Percent Time Spent at Power Levels

—(combined city and highway cycles)
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VCR engine promises high efficiency
at low engine power levels.
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., CR=16:IMEP360 = 3.94 bar = 11,8 kW =+ 10.7%

BMEP =238 bar=714 kW=+19%

 CR=10: IMEP360 = 3.56 bar = 10.7 kW

|BMEP = 2 bar = 6 kW
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The Advantages of variable compression ratio
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BDC

POWER 180 EXHAUST 360 INTAKE 540

BDC
Crank Angle [deg]

TDC

I Improvement of thermal efficiency .. Higher end compression pressure results in
higher combustion pressure, faster combustion speed, and lower exhaust
temperature.

BDC
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V6 engine 4 inline engine

Downsizing

—

- less power

- boosting to reach equal power

- reduction of CR to prevent knocking

- reduction of efficiency in part load

- limiting the efficiency increase of downsizing
- limiting the power output of downsized engine

- VCR improves the efficiency of downsized engines and increases the possible amount
of downsizing for a certain power output.
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Example downsizing on our XPRIZE AUDI A2

A

T To To To T

To To Do To Do

20 mph (32 km/h)

Original 1,4 liter engine

Compression ratio = 10,7:1

Fuel consumption = 45 mpg ( 5,3 liter/100km = 1 op 19)
Engine power to gearbox = 1,5 kW (10% brake efficiency)
15 kW fuel energy

2 inline GoEngine 700cc

Compression ratio 20:1

Fuel consumption = 135 mpg (1,63 liter/100km = 1 op 61,3)
Engine power to gearbox = 1,5 kW (30% brake efficiency)
5 kW fuel energy
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The VCR GoEngine technology

A 1st generation
1. To much friction
2. Only short strokes

3. Sensitive for gear noise




The GoEngine GEN 2 - VCR Technology
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A The GoEngine 720 degree engine with true overexpansion

A Variable Compression Ratio



