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Energy Demand in Test Cycles 
 
Test Cycles 
 
Test cycles consist of standardised speed and elevation profiles, used 
to 
 

1. Compare pollutant emissions 
 
2. Compare fuel economy 

 
Commonly used cycles 
 
USA 
 

1. FUDS  - federal urban driving cycle  
2. FHDS     -federal highway driving cycle 
3. FTP-75  - federal test procedure  
 

EU 
 
1. ECE   - urban 
2. EUDC - highway 
3. MVEG-95   4 ECE + 2 EUDC 
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Mechanical Energy 
 
Mean tractive force 
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In practice, v(t) is sampled  
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Energy Demand Case 1 No Recuperation 
 
Mean tractive force 
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For MVEG-95, ECE, and EUDC cycles, respectively
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Energy Demand Case 2 Full Recuperation 
 
Full recuperation: energy spent in accelerating
vehicle is completely recuperated during the braking.
 
Mean tractive force 
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 For MVEG-95, ECE, and EUDC cycles, respectively
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Vehicle kinetic energy partially is going to  breaking recuperation

Dissipated as heat by brake, can be recuprated

Used to overcome the 
resistance in the non-
traction phase
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Energy demand of Different Vehicles 
 
MVEG-95 cycle 
 
There is a big difference between small average power and maximum power required 
for acceleration (0 to 100km/h within 10 seconds – satisfactory drivability)  
SUV – sport utility vehicle 
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Sensitivity of energy demand to parameters 
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 vmS  is the biggest,  to reduce vehicle mass is most effective to save energy 
 Advanced light vehicle cannot reduce the energy consumption effectively.  

 

Full size car                                                  Advanced light-weight vehicle
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Mean traction force
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 Realistic recuperation efficiency recupη  around 50% 
 Recuperation device will increase the mass of vehicle ( recm ).  

 

Energy ratio

recupη 50%


