
Assignment 1 in the course “Hybrid Vehicle Drives” 
2013 

 

Stop&Go + Weight +  

Energy Recovery @ braking 
 

Introduction 

 A conventional vehicle runs in “idling” when stopped at e.g. a red light or intermittently 
in slow traffic. Idling means that the engine runs on lowest possible speed and produces 
just enough torque to supply the generator, water pumps, oil pumps etc with energy. The 
fuel consumption in this operating point is represented in the simulation program 
“Conventional” by the “Fuel Power” map in the ICE block, but NOT with the 
“Efficiency” map. Turning the ICE off, also called “Stop&Go”, when the vehicle is at 
standstill is a way to reduce losses and thereby fuel consumption. This is commercially 
available in several cars today. 

 A very mild type of hybridization is a part of a “Stop and Go”-system. An electrical 
machine is connected to the combustion engine in such a way that it can work as both a 
starter motor and a generator.  The power of that machine is usually low, about 10 kW, 
and that power level can be assumed to be available also for generation in the whole 
speed span from idling speed up to max engine speed. Apart from starting the 
combustion engine, it can recover some energy when breaking the vehicle. This 
possibility is usually referred to as a “-hybridisation”. It takes the benefits of “Stop & 
Go” from just eliminating energy spending on idling to actually recovering some energy 
when braking as well. 

 A bus is a heavy piece of equipment. A typical City Bus may weight 12 tons without 
passengers and be capable of taking about 100 standing passengers corresponding to 
about 8 tons of weight. That means that when the bus runs almost empty, we use 12 
tons of bus to move a few hundred kilos of passengers and even when the vehicle is full 
more than half the weight is the equipment – not the passengers. This is of course not so 
good and options to reduce the bus weight are interesting. 

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. Implement your own solution of “Stop&Go” and make a table where you compare fuel 
consumption when driving with and without this feature for at least one driving cycle 



with a bus model, assuming a bus weighing 12+8/2 = 16 tons, i.e. half full with 
passengers. 

4. Estimate the energy recoverable from braking, up to 10 kW of braking power. You may 
assume that the maximum electric braking power is 10 kW in the speed range idling-max 
speed and that any braking power above that 10 kW level is performed by the friction 
brakes. You may use the average ICE efficiency simulated during the cycle to calculate 
how much the energy recovered by “-hybridisation” corresponds to in fuel. 

5. Estimate how much the fuel consumption would be decreased if the bus itself was 
reduced in weight from the present 12 tons down to half, still being able to carry the 
same amount of passengers. 

A nice way to present the results from item 3..5 above is a 3D surface with vehicle 
weight on the 1’st axis, passenger weight on the 2’nd axis and fuel consumption plotted 
on the 3’rd axis. Then the home assignment will generate three surfaces of fuel 
consumption for: 1) the conventional vehicle, 2) the conventional with “Stop & Go” and 
3) the conventional with “Stop & Go” and brake energy recovery. This three surfaces 
will give a good indication of how different technical efforts affect the fuel consumption 
and thereby the economy of a city bus. 

6. Write a short report presenting the thoughts behind your solution and the results.  

7. Submit the report by e-mail to Zhe Huang (zhe.huang@volvo.com), no later than 
Monday evening September 16. 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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