
n Having developed two- and four-inline 
demonstrator engines, Gomecsys is now 
fine-tuning a new generation of the 
GoEngine that is currently running on a 
dyno for test and validation purposes, and 
the innovative powertrain has started to 
deliver the expected results. 

The GoEngine VCR technology is based 
on variable compression ratio, but has 
additional features that boost low load 
engine efficiency by 43% compared to 
normal, already downsized gasoline engines. 
But it’s not only engine efficiency that is 
important these days. Cost also plays a key 
part – and this was an important element 

existing production engine. This means that 
30% fuel and CO

2
 reduction is realized for 

only US$4 for 1% of CO2 reduction. 
Considering that with technologies such as 
full hybrid powertrains, US$120 accounts 
for only 1% CO

2
 reduction, the GoEngine 

VCR technology provides a real 
breakthrough in terms of cost optimization. 

At full load, the GoEngine runs at a very 
low compression ratio of 7.5:1, but this 
figure varies upon the boost level used for 
the engine application. With 2 bar boost, 
pressure power levels of 200bhp per 1,000cc 
at 6,000rpm can be reached, and peak 
combustion pressure is not as high as that of 
normal turbo engines. Low-end torque, 
which has become a typical characteristic of 
many diesel engines, has also been realized 
on the second-generation GoEngine.

Gomecsys has three prototype engines in 
development and has started the production 

VCR adVanCe
A new-generation powertrain not only reduces emissions and 
improves fuel consumption, but is also cost-effective to produce

that engineers took into account when 
working on the second-generation engine.

The total cost of the GoEngine technology 
for a four-inline engine is around US$120, 
and the basic construction of engine block 
and cylinder head remain 
unchanged, therefore 
further reducing 
the cost to 
modify any 
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Left: The four-inline GoEngine  
with one central actuation system

 

The latest version of the GoEngine four-inline  
concept with a 43% fuel efficiency improvement
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development of a 1,000cc two-inline 
GoEngine that has extremely low fuel-
consumption levels. According to Bert de 
Gooijer, technical director at Gomecsys, the 
GoEngine two-inline concept offers the 
automotive industry a win-win situation: 
“There’s a 50% fuel and CO

2
 reduction, a 

50% decrease in weight and material use, 
and it’s 50% more compact in terms of the 
space it uses under the hood. Along with 
these very important advantages, there is 
power of around 200bhp, so it can easily be 
fitted to a midsize car of 1,400kg in weight. 
In addition to all this, we estimate that the 
production cost of the concept is 30% less 
than a modern four-inline engine.”

The most important change made to the 
second-generation GoEngine compared to 
the first-generation system is that friction 
levels are much lower. Measurements  
have confirmed that no 

added friction will be generated by the 
system when used on a normal engine with 
the same displacement. The lower friction 
levels are realized because the eccentric 
bearings and gear rotate around the crankpin 
in the same direction as the crankshaft, and 
not in the opposite direction as before. 
When the engine is running at 6,000rpm, 
the eccentric bearings and the gear do not 
run at 9,000rpm as in the first-generation 
system; these components now run at only 
3,000rpm, which is a spectacular reduction 
of 66% in speed and about 80% in friction.

Another big advantage of the second-
generation system is that Gomecsys has 
eliminated the need for the ring gear in the 
block. The ring gears required a cast-iron 
block, and this construction was sensitive  
for gear noise. With the second-generation 
system, the entire mechanical system is on 

the crankshaft, complete with 
actuation. Changes to the block are 

minimal when an existing engine 
is modified with a GoEngine 

second-generation system.
The third major advantage 

is that longer piston strokes 
can be used without 
needing a very big ring 
gear. The ring gear 

diameter of the first-
generation system was 

three times the stroke. Yet with the second-
generation system, the space needed in the 
block to rotate the eccentric gear is the same 
as with normal engines. The longer strokes 
give an advantage in thermodynamics,  
and will result in more powerful engines.

But the basic functionality of the GoEngine 
VCR system has not changed. The key 
advantages of the technology are the extra 
features in addition to the variable 
compression ratio (VCR). The over-expanded 
engine cycle – which has a 20% longer 
expansion stroke than the compression 
stroke – gives more combustion force and 
pressure to the piston, thereby enhancing 
efficiency and power output. This expanded 
engine cycle also reduces exhaust 
temperature, which makes the operating 
environment less harsh for the turbo and 
reduces the need for extreme over-fueling. 

The different TDC positions within one 
cycle are also a unique feature of the 
GoEngine, helping to result in automatic 
internal EGR in part load, and eliminates  
the need for valve pockets. 

The GoEngine technology can also be used 
on boxer and V6/V8 engines. For example,  
a 3-liter V8 GoEngine with 600bhp at 
6,000rpm can replace an existing V8 or V12, 
thereby reducing fuel consumption levels  
by up to 40%, and still delivering the thrill 
of a V8. ETi

Left: The first-generation GoEngine
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The graph on the left show that the two bearings have less friction as one bearing running at double the speed. The chart on the right shows an improvement in efficiency by 43%


