
 

 Project coordinator: 
 Mr. Felix Fürst zu Hohenlohe-Waldenburg 

 Hohenloher Spezial Maschinenbau GmbH & Co. KG 

 felix.hohenlohe@hsm.de  Imprint | www.forwarder2020-project.eu 

Modul 3:  Hybride crane hydraulics with double 
recuperation 

Introduction: 
 
This innovation of cranes, including forwarder cranes, should reduce the fuel consumption during loading and 
unloading processes by 30% over a conventional load-sensing system and increase the speed for loading and 
unloading, if the operator can control the higher speed. 
Especially the high number of movements in narrow thinning will show the biggest improvement. This helps 
selective thinning being more competitive than clear-cutting and supports sustainable wood production from 
forest managed on a multifunctional basis, as a source of recreation and as a permanent production forest. Of 
course, energy saving improves the process of loading and unloading and makes it more economical and more 
environmental friendly. 

Partner: 

Functioning of the crane: 
 
In Cut-to-Length harvesting processes a forwarder is an integral element, with its main task of loading and 
piling of logs. Therefore, efficient loading processes have a high potential to increase the sustainability of the 
machine.[1] 
To estimate the energy recovery potential of forestry cranes mounted on a forwarder measurements under 
real working took place. Therefore, an in-market machine was equipped with pressure and volume flow 
sensors to estimate the required power during loading processes. Furthermore, position sensors were used to 
record the cylinder positions of inner and outer boom cylinders. Using their output signals, typical loading 
movements could be outlined with a special evaluation algorithm, resulting in the identification of a reference 
loading cycle. Figure 1 shows the cylinder positions for inner and outer boom cylinder during this loading 
cycle. As it can be seen, there are phases were both cylinders moving simultaneously. During this sections 
energy regeneration is possible. Furthermore, there are periods where only the inner boom cylinder is moving. 
Here the loading process shows a potential for energy recovery.[1]  
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Conclusion: 
 
After the simulations 30% energy saving  during the crane 
movements is realistic. First results from field tests are 
expected after the demonstrations in Scotland, which take 
place in May 2018.  

Figure 1: Energy recovery potential for reference loading cycle [1] 

For an energy recovery using the hydraulic accumulator, VS 2 has to be activated. 
Energy from lowering the inner boom can be stored in the hydraulic transformer, 
whereby the HT 2 carries out a pressure adjustment.[1] 
An overall energy reduction by means of a reduced fuel consumption of 30 % is 
expected. During the next months the new Forwarder 2020 will be tested while 
simultaneously all machine parameters will be recorded, analyzed and compared 
with in-market machines.   

Figure 2: Hydraulic circuit of energy-saving crane [1][2] 
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