
Assignment 1 in the course “Hybrid 
Vehicle Drives”  

Engine size and generator efficiency  

Introduction  
 
• A conventional vehicle is usually over powered when it comes to maximum engine power in 

relation to vehicle weight. The excess available power gives a penalty in fuel consumption.  
• A conventional vehicle is also equipped with a generator with efficiency in the range 50…70%. 

Simultaneously the electric energy consumption is increasing with an increased number of electric 
loads. Especially in city traffic the energy spent on electric loads is of the same magnitude as the 
energy spent on propulsion. Thus the generator efficiency has a significant influence on fuel 
consumption.  

• One relevant question is what is a reasonable motor power level is for the traction motor. Another 
is how big the value of higher generator efficiency is.  

The assignment  
 
1. Work alone or in groups of two. The purpose of this assignment is that you shall get well 

acquainted with the simulation model as a preparation for a later assignment, so it is important 
that you engage in the task.  

2. Make yourself familiar with the “Conventional” simulation model.  
3. Make your own study of the influence of engine power rating in the range 50…150 kW and of the 

generator efficiency in the range 40…80 % on fuel consumption in at least two driving cycles for a 
private car, the NEDC and US06. Do the study with both a diesel and a gasoline engine. Determine 
a fuel cost of ownership for the first 50 000 km of driving with either drive cycle. Plot this cost in a 
3D plot with respect to engine power on one axle and generator efficiency on the other axle. Do 
this for all 4 combinations of fuel (Diesel and Gasoline) and drive cycle (NEDC and US06) . 
Plot in another similar graph the cost difference between the total fuel cost for the first 50000 km 
and the lowest of these costs with 50 % generator efficiency, expressed in SEK/10km. 

4. Write a short report presenting the thoughts behind your solution and the results.  
5. Submit the report by e-mail to Zhe Huang, Francisco Marquez and Gabriel Dominguez no later than 

Monday September 15. Use the filename “student1_student2_assigment1…”. The report must be 
complete including front page and table of contents, all in one file. The report must be in “pdf” or 
Microsoft Word format. 
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