
EBSF_2 Energy Strategies and 

Auxiliaries

Juhani Laurikko, VTT (FI)

EBSF_2 Lyon Demonstration Event

Paris, June 14, 2016

@ebsf_2project



Agenda

ÁComparing Topologies for ICE and e-Busses

ÁEnergy Balance of an e-Bus

ÁHow to Save Energy?

ÁThe Impact of HVAC

ÁAdvanced Auxiliary Management

ÁEnergy Strategies and Auxiliaries in EBSF_2

ÁSummary



Topology of Busses

*On the outside, both ICE-driven and electric

busses can be quite similar, buté

ICE-BUS E-BUS



Topology of an ICE Bus

*Auxiliaries are run by 24V or direct mechanical drive by the ICE

*Heating is applied by waste heat from the ICE
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Topology of an eBus (Basic)

*All chassis auxiliaries are run by 24V electricity



Data from a non-commercial, light-weight prototype bus

Rolling 
resistance; 26,2 %

Air drag; 7,8 %

Inverter, electric 
motor and 

driveline; 18,6 %Air compressor; 
5,8 %

Steering pump; 
3,1 %

Mechanical 
brakes; 3,4 %

24V auxiliaries; 
1,2 %

Battery losses (on 
cycle); 6,2 %

Charger losses; 
11,0 %

Battery losses (on 
charging); 3,0 %

Other charging 
losses (temp. 

contr., BMS, etc.); 
11,6 %

Distribution of Total Grid Energy (12.5 kWh)
Braunschweig cycle, 12 400 kg
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Improving Energy Efficiency (1)

Increase system & component 

efficiency of:

*Mechanical driveline

*Power electronics

*Charger(s) 

*BMS



Improving Energy Efficiency (2)

Decrease driving energy needs:
*Decrease vehicle mass (lightweight chassis)

*Decrease rolling resistance (tyres & bearings)

Decrease on-board auxiliary energy needs
*Decrease need to use mechanical brakes by maximising

regenerative braking >> Driver training also required! 

*Decrease chassis auxiliary energy need & use, with intelligent

management systems



Topology of an eBus (Advanced)

*Auxiliaries are run by 24V electricity or with high voltage

*All auxiliaries are run individually, according to the current need



Challenging Weather Conditions


