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Cooperation: 
▶  Chair of mobile machines (KIT) 

▶  AFHB (BFH) 

testing together processed Ideas on 
the testbench 

 

  

  

Cooperative Investigation   
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▶  Constant Speed  
 

 

▶  Quick joad jumps 

▶  Massive soot emission 

 

Motivation 

Requierments:	

Load 
jump 

Inert air 
path 

Fast 
injection 
system 

Fuel/Air 
ratio 
falls 
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Trade-off: emissions vs. dynamics 

trt 
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Trade-off: emissions vs. Dynamics II 
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▶  Tradeoff between emissions and dynamics 
▶  Suitable P2 hybrid structure 

▶  Focus of hybrid structure on emissions  

Hybrid Idea 

Ic-Engine	

Hybrid	

To
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Time 
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​
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▶  Energy content using the example of a commercial vehicle diesel 
engine 

Energy content of the hybrid module 

	 ​E↓Sp =8,6 
𝑊ℎ	
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▶  Energy content ​𝐸↓𝑆𝑝 =8,6 𝑊ℎ  for VKM ramp-up time ​𝑡↓𝑟𝑡 =1 𝑠 

Selection of the hybrid power source 
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Design method for hydrostatic accumulater 
Requirements: 
-demand 
-constraint conditions 

Design result:: 

-  Precharge pressure ​
𝑝↓0   

-  spec. gas vol.. ​𝑉↓0  

Selection of an 

initial ​𝑉↓0   

Manufacturer offer: : 

-  spec. gasvol. ​𝑉↓0   
Properties of the 
energy source 

IteraCon	

[4]	

design procedure 
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▶  hydraulic hybrid P1 or P2 

▶  close to the engine 

▶  compact 

Selection of the hybrid module 
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Simulation for Hybrid Selection  

Loadcycles 

Powertrain 

Crankshaft 

Hybridmodul 

IC-Engine 

Machine 
control 

Emissions 
Torque 
Speed 

      Power 
      Signals 

Cruise M 



BFH| Abgasprüfstelle (AFHB) und Motorenlabor       

▶  Idea of a phlegmatised IC-Engine  

▶  Development of a design method of a hydraulic hybrid 

 

▶  Presentation of hybrid modules and simulation model 

▶  Further development of the simulation model 

▶  Validation of different operating strategies 

àObtain a general design tool 

Summery and up comming  



BFH| Abgasprüfstelle (AFHB) und Motorenlabor       

Felix Pult M. Sc. 

Akademischer Mitarbeiter 
Karlsruher Institut für Technologie Teilinstitut Mobile Arbeitsmaschinen 
Rintheimer Querallee 2 
76131 Karlsruhe 
felix.pult@kit.edu 
 

Thank you  

Prof. Danilo Engelmann 
Leitung Gruppe Abgastechnologie 
Berner Fachhochschule 
Labor für Verbrennungsmotoren und 
Abgastechnik 
Gwerdtstrasse 5 
CH-2560 Nidau 
danilo.engelmann@bfh.ch 
 



BFH| Abgasprüfstelle (AFHB) und Motorenlabor       

[1]  Angletsurfphoto.info: Liebherr in Sweden, 14.02.2019. Internet: 
 http://angletsurfphoto.info/?s=Liebherr+In+Sweden+Liebherr. 

[2]  Rakopoulos, C. D. und Giakoumis, E. G.: Diesel engine transient 
 operation - Principles of operation and simulation analysis, 
 1. Auflage, London: Springer 2009, ISBN 978-1-8488-2374-7 

[3]  Hagena, J. R.; Assanis, D. N. und Filipi, Z. S.: Cycle-resolved  
 measurements of in-cylinder constituents during diesel engine 
 transients and insight into their impact on emissions, Proceedings 
 of the Institution of Mechanical Engineers, Part D: Journal of 
 Automobile Engineering, Bd. 225, S. 1103–1117 2011. 

[4]  Korkmaz, F.: Hydrospeicher als Energiespeicher, Berlin, 
 Heidelberg: Springer 1982, ISBN 978-3-540-11109-2 

 

Sources 


