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3.1 Publishable Summary COSIVU Project 

3.1.1 Project Context 

The main driving forces behind the movement towards an electrified mobility are climatic 
protection targets as well as economical interests. They can be summarized as follows: 

 Reduction of greenhouse gas (GHG) emissions, especially of the critical CO2; Since within the 
EU the transportation sector is responsible for around one quarter of the total GHG emissions, 
an electrified transportation could offer high saving potentials since GHG reductions up to 50% 
are considered to be achievable compared to internal combustion engine vehicles (ICEV) 

 Radical minimization of noxious gas emissions in cities, where they are recognized to be the 
cause of a higher number of deaths than those caused by road fatalities (within the EU they are 
accountable for approx. 35.000/Year) 

 Radical lowering of consumption of primary energy sources based on liquid fuels (petroleum) 
including bio‐fuels and the related environmental concerns 

 Reduction of noise produced by road transportation 

 With a wider use of renewable energy sources, the demand to compensate power grid 
fluctuations will grow; Vehicle‐to‐Grid (V2G) concepts are aiming to satisfy these needs by 
making the energy stored in the batteries of the electric vehicles available for network 
equalization activities. Besides the batteries, this requires very efficient and smart power 
electronics systems 

 The growing demand for clean and efficient vehicles will provide a huge opportunity for the 
(European) automotive industry to emerge from one of their worst crisis in decades 

The COSIVU project addresses one of the most critical technical parts in fully electrical vehicles 
(FEV) besides the energy storage system: the mechatronic drive‐train unit. Energy efficiency, 
weight, cooling architecture, cost, durability, reliability and safety are still key issues to be 
improved for this essential and complex in‐vehicle system. Novel drive‐train architectures are able 
to dramatically lower these hurdles when combining not just latest mechatronic solutions but also 
employing advanced information and communication technologies. 

3.1.2 Scope and main Objectives 
The main approach consists in substituting the central drive‐train, as known from conventional 
ICEVs, by compact and smart drives attached to the individual wheels, coordinated and controlled 
by a central vehicle computer via bi‐directional wireless communication. This will not only reduce 
weight, space and costs e.g. by removing large and heavy transmission units and differentials 
between the wheels, but also improve drivability, performance and driving safety e.g. due to torque 
vectoring possibilities. The main focus of the COSIVU project will be on the smart system, 
consisting of power and control/communication modules, to be mechatronically integrated into the 
next generation type of traction system (electric motor + transmission) on VOLVO commercial 
vehicles. The intended application for Volvo is exemplified by the Gryphin wheel loader that is 
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shown to the left in the Figure below. ELAPHE will develop an in wheel motor (shown at the right 
in the Figure) and demonstrate the use of the smart system by applying it to a passenger car.  

 

 

 

 

This solution shall be applicable to all other types of vehicles as well. Hence, COSIVU intends to 
develop a general new standard of high-performance FEV drive‐train architectures with substantial 
advantages over existing technologies. The main objectives and highlights of the COSIVU project 
can be summarized as follows: 

3.1.3 Main Results for the First Twelve Months 

The COSIVU System Architecture concept has been developed (led by Volvo and Fraunhofer IISB) 
and a highly modular packaging concept was chosen for the power stage, using “Inverter Building 
Blocks”. The Figure below shows the mechanical layout of the IBB. 
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Different designs have been evaluated regarding the placement and form factor of the components 
to find an optimum between the different requirements of the components. Identification and 
documentation of critical components with respect to reliability and durability has been done as 
well as collection of input for the reliability model. 

SiC BJTs and diodes have been selected and production of packaged SiC devices has started at 
Fairchild (see figure below). The double sided cooling concept investigated by Swerea IVF in the 
project (right below) will have the same pin configuration, 

 
 

Hella has delivered the first sample of the solid-borne sound sensor (below left) and they have also 
started the development of an advanced oil condition sensor (below right) that will be applied to wet 
brake oil monitoring. 

 

 

Several space saving current sensor packaging concepts have been designed by Sensitec and will be 
evaluated further before final selection. 

 

 
Thick film PCB with current sensor PCB on top 

 
Current sensor PCB with connector and Copper busbar 

Theoretical design of new driver solutions has been done by TU Chemnitz with the following 
changes/improvements: 

1. Proportional drive  
2. De-saturation Detection 
3. Zener Charge Pump (against parasitic turn-on) 
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4. Paralleling 

A thermal investigation setup has been designed by Fraunhofer ENAS and Nanotest for the 
thermal characterization of SiC modules. 

Development of electromagnetic core for direct drive motor for passenger car application giving 
continuous torque output of 800Nm and over 90% efficiency even at very low RPMs has been 
developed by Elaphe that have also selected a passenger car for the demonstration and definition 
of the 3D layout and 3D model  of the motor. Electric motor control algorithm concepts have 
also been developed. 
 

3.1.4 Expected Final results and their Potential Impact and Use 
The advances over the current state of the art expected can be summarized as follows: 

 20+% higher energy efficiency and thus extended driving range due to dramatic reductions 
in the vehicle weight (18% for 19 ton wheel loader) and in the losses in the power module 
(50%-70%) 

 Increased performance, flexibility as well as safety and reliability due to close hardware-in-
the-loop control based on integrated sensors, novel analysis algorithms coded into the 
microcontroller within the smart drive allowing in-situ functional and health monitoring and 
the bi-directional wireless communication between each drive and a central computer 

 Reduced cost-of-ownership for the end-user due to prognostic maintenance advice, a factor 
two increase in lifetime and uptime of the smart drive unit, and minimized usage of 
expensive mechanical parts and cabling. 
 

3.1.5 The consortium 
 

 Swerea IVF, Sweden 

 Volvo Technology AB, Sweden 

 TranSiC/Fairchild Semiconductor, Sweden 

 Hella Fahrzeugkomponenten, Germany 

 Sensitec GmbH, Germany 

 Elaphe d.o.o., Slovenia 

 Berliner Nanotest und Design GmbH, Germany 

 Fraunhofer ENAS, Fraunhofer IISB 

 Technische Universität Chemnitz, Germany 

Project website: www.cosivu.eu  

Coordinator: Dag Andersson, dag.andersson@swerea.se   
Swerea IVF AB (Sweden), www.swereaivf.se 


