
Under the hood  of the vast majority of modern 
passenger cars still purrrs internal combustion power, for 
good reason: the exceptionally high energy density of 
liquid hydrocarbon fuels enables truly luxurious levels of 
usability and comfort at the awe-inspiring reliability and 
affordability that comes from over 100 years of 
technological maturation.  However rather recently 
increased social awarness towards the sustainability 
issues of oil as fuel triggered a race for a substitute. The 
advent of modern (Li-ion) battery chemistries gave 
electricity a fighting chance; the energy systems group of 
LAV analyzes its potentials: what is the resulting energy 
demand, is the technology usable and are there CO2 
savings? 

HVAC 75% 

Power Steering 6% 

Window defroster 5% 

Entertainment 3% 
Stability control 2% 

Battery operation 4% 
Others 5% 

ASPECT: non-propulsive energy demand 
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Heating, ventilation 
and cooling (HVAC) 
is the single most 
important auxiliary 
consumer in an EV 

In the fairly moderate 
climate of Switzerland 

(Zurich city) the average 
auxiliary energy demand 

easily amounts to 
70...80% of propulsion 

on an average winter day 
 See poster in A3 

Fleet = heterogeneous mixture of shapes and sizes 
Classification in market segments (assumed similar within) 
Powertrain technology considered separate from vehicle 

Image-sources: Fiat, Daimler, Renault, BMW, Smart, Opel, VW, Porsche, Ferrari 

different vehicle classes 

7 basic technology options: 
conventional, hybrid, battery electric, 
fuel-cell electric and corresponding 
plug-in configurations 

technology options driver demand / behavior 

Driver behavior: 
• transportation demand in 

consecutive kilometers  range 
• instantaneous speed profile 
 

simulation / configuration optimization 

energy demand / CO2 
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Recuperable (AWD) At front wheels (FWD) At rear wheels (RWD)

The share of recuperable 
mechanical energy depends 

(besides the car) on the 
traffic situation and driver 

ASPECT: brake energy recuperation 
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ABSTRACT 

OUTLOOK: expansion to heavy-duty vehicles 

LAV‘s enrergy systems group specializes in the 
technology assessment of energy conversion 
technologies and the analysis of  interconnected 
energy ecosystems, including mobile systems and 
their supporting infrastructure(s). Further activities 
revolve around stationary power generation, in 
particular  decentralized, biogenic CHP plants.  

About us 

energy  systems  group 

• Road freight  w/ variable auxiliary load: e.g. garbage collectors 
• Passenger transportation  electric and hybrid-electric busses 
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