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Executive Summary

To improve the quality of life for citizens, development of standards regarding noise and exhaust emissions  

is essential. Thus, utility vehicles deployed by municipal operators have to fulfill these regulations. The  

project ELAAN, presented here, addresses this challenge by developing a fully electric propulsion system  

eliminating noise and exhaust emissions almost completely. The propulsion system uses a combination of  

hydrogen fed Polymer Electrolyte Membrane Fuel Fell (PEMFC) systems and lithium ion battery modules.  

These components follow a modular approach, which makes adoption of the modules for additional appli -

cations, such as the material handling sector possible.  

Within the project ELAAN, fuel cell and battery modules are combined with an electric motor to power a 

utility vehicle LADOG T1250 which is often used in municipal applications. Conventionally, the vehicle is 

powered by a four cylinder diesel engine which feeds a hydraulic pump. As fuel cells, batteries and electric 

motor replace the diesel engine and hydraulic traction system, the fuel economy can be improved by a fac -

tor of approximately three. Hydrogen is stored at 350 bar and can be refilled within few minutes. This 

makes the use of the electric vehicle comparable with the conventional one in terms of operation and refill 

time. 

Research and development activities within this project include analysis of the power and energy require-

ments, development of the electric motor, fuel cell system and battery module, integration of the compo-

nents into the vehicle as well as accompanying modelling of fuel cell and battery in order to improve the  

system layout and operating method.

1 Introduction
Utility vehicles as well as other vehicles have to fulfill stricter emission standards. Additionally, noise  
emissions can lead to access restrictions within areas of high population density. The project ELAAN 
addresses this issue by providing a fully electric propulsion system consisting of fuel cell systems, battery  
modules and an electric motor. The novelty of this modular approach lies in its flexibility to broaden  
possible applications. Beside the realization described here, powering a municipal utility vehicle which is  
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