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Press release 

Technology award for wave piston design that 

lowers fuel consumption  
 

The Volvo Group’s new truck engines are more fuel efficient as a result of their 
intelligent piston design. Waves have been added to the piston crown to 
improve the use of oxygen. The engineers behind the innovation have now 
received the Volvo Technology Award 2017. 
 

Despite the fact that the internal combustion engine has been in existence for 140 

years, during which time it has undergone continuous development, it still offers scope 

for improvement.  

Jan Eismark and his colleague Michael Balthasar came up with the new wave design, 

which has now been patented. However, cutting-edge technology was needed to prove 

that their initial ideas were correct and to determine the exact design of the piston 

crown. This entailed using computational fluid dynamics (CFD) and filming the 

combustion process inside the cylinder at high speed.  

In the case of a standard piston, the injector is located at the top of the cylinder and the 

fuel is sprayed toward the sides of the cylinder through a number of orifices in the 

injector. The combination of heat and pressure causes the fuel to ignite before it 

reaches the cylinder wall.  

The flame hits the wall of the combustion chamber at a speed of up to 50 meters per 

second, spreads along the piston bowl wall and then collides with adjacent flames at an 

angle of 180 degrees, while still traveling at a high speed.  

When the flames collide, they compete for the available oxygen. At the same time, the 

oxygen in the center of the combustion chamber is never fully used. 

“For this reason, we wanted to identify a method of leading the flames into the center 

of the combustion chamber to make better use of the oxygen there,” explains Jan 

Eismark.  
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The result of their work was the inclusion of ridges or waves in the piston crown.  The 

piston has six of these ridges and the injector, which is located in the center of the 

cylinder at the top of the piston, has six orifices to ensure the fuel is sprayed between 

the ridges that lead the flames into the center. 

It must be possible to manufacture any new design cost-effectively in order for it to be 

used in production vehicles. A large amount of work has gone into developing the 

piston manufacturing methods to achieve the right balance between the cost of the 

parts and the benefits for customers. This was followed by thousands of hours of 

testing to refine the design and verify the durability of the new concept. 

This innovative, intelligent solution is now in use in the latest engines from the Volvo 

Group and brings advantages for both customers and the environment. The more 

efficient combustion process it delivers has halved the quantity of soot particles 

emitted by the engine and has also reduced fuel consumption by an average of two 

percent. 

”For heavy vehicles, diesel engine technology will be important for many more years 

to come,” says Lars Stenqvist, Volvo Group Chief Technology Officer.  “I am proud 

of our engineers who have once again shown that innovative solutions can still make 

engines more efficient for the benefit of our customers and of society as a whole.” 
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Caption: The winners of the Volvo Technology Award 2017 are John Gibble, Frank 

Löfskog, Michael Balthasar, and Jan Eismark, all from Volvo Group Trucks 

Technology. 

 

Journalists who would like further information, please contact: Per-Martin Johansson, 

Volvo Group Communications +46 73 9025200 

 

Link to images: 
http://images.volvogroup.com/latelogin.jspx?recordsWithCatalogName=ab+volvo:799

7,ab+volvo:7267,ab+volvo:7269 

 

Link to the video explaining the new wave design: 

https://www.youtube.com/watch?v=4-BiMzhQcsg 
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For more stories from the Volvo Group, please visit www.volvogroup.com/press.  

The Volvo Group is one of the world’s leading manufacturers of trucks, buses, construction equipment and marine and 
industrial engines. The Group also provides complete solutions for financing and service. The Volvo Group, which 
employs about 95,000 people, has production facilities in 18 countries and sells its products in more than 190 markets. 
In 2016 the Volvo Group’s sales amounted to about SEK 302 billion (EUR 31,9 billion). The Volvo Group is a publicly-
held company headquartered in Göteborg, Sweden. Volvo shares are listed on Nasdaq Stockholm. For more 
information, please visit www.volvogroup.com. 
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