
Chapter 4 

4.0 Drive Cycles 

A driving cycle is a standardized driving pattern. This pattern is described by means of 

a velocity-time table [1]. The track that is to be covered is divided in time-steps, mostly 

seconds. The acceleration during a time step is assumed to be constant. As a result the 

velocity during a time step is a linear function of time. Because velocity and acceleration 

are known for each point of time, the required mechanical power as a function of time can 

be determined with formulas, which was discussed in the previous chapter. This function 

integrated over the duration of the driving cycle produces the mechanical energy needed 

for that driving cycle. 

Driving cycles are produced by different countries and organizations to assess the 

performance of vehicles in various ways, as for example fuel consumption and polluting 

emissions. The driving cycle of any country is the probable plot of the vehicle speed 

right from the start of the engine through its journey over a prescribed time. 

This information is acquired by averaging the extensive data when the vehicle is driven 

under actual service conditions on designated urban routes or on highways where the 

traffic density and driving pattern is representative of the prevailing working day pattern 

of the country. 

The data is available as a plot of vehicle speed km/h versus time and is called the urban 

or highway driving cycle of the country. This speed vs. time profile can be used to 

evaluate a vehicles behavior especially in the process of vehicle modeling and simulation 

for various aspects, such as energy efficiency, fuel consumption, stability certification 

testing etc. 
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There are many developed drive cycles to utilize in above purposes. Basically we can 

categorize drive cycles in to two main categories. 

• Transient Drive cycle 

• Model drive cycles 

4.1 Transient drive cycles 

Transient drive cycles are derived by collecting actual data in the real world [22]. Those 

are very realistic and taken using a real vehicle in actual conditions and data recorded in a 

live environment with actual disturbances. Those drive cycles are considered as very 

effective when using for simulation of certification activities. Most of the US based drive 

cycles are transient drive cycles. 

4.2 Model drive cycles 

Model drive cycles are the cycles which derived by mathematical modeling with the 

help of statistics [22]. In those drive cycles they have included some conditions where it 

is difficult to achieve in real world such as maximum speed and operate in a constant 

speed over time duration. Most of the European standard drive cycles and Japanese drive 

cycles are belongs to this category 

4.3 Drive cycles used in this study 

In this optimization study, to evaluate the objective function of the GA, two driving 

cycles; New European drive Cycle (NEDC) and Colombo Drive Cycle (CDC) have been 

used. 

4.3.1 NEDC 

NEDC is the most commonly used drive cycle in Europe for regulatory work and for 

vehicle performance testing. This driving cycle belongs to the modal cycles. This means 

there are parts in these cycles where the speed is constant. 
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This is a combined cycle consisting of four ECE 15 cycles followed by an EUDC cycle. 

ECE 15 driving cycle represents urban driving. ECE 15 and EUDC are two model drive 

cycled represent suburb and urban driving. ECE 15 is characterized by low vehicle speed 

(max. 50 km/h), low engine load and low exhaust gas temperature. EUDC cycle 

describes a suburban route. At the end of the cycle the vehicle accelerates to highway-

speed. Both speed and acceleration are higher than the ECE 15 but it still is a modal 

cycle. 
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Figure 4.1: New European Drive Cycle 

4.3.2 CDC 

Colombo Drive Cycle (CDC) was formulated very recently, after extensive road tests 

by the Department of Electrical Engineering of University of Moratuwa as a part of a post 

graduate research project on HEV. This in fact fulfilled the need of drive cycle to 

represent the total effects of the road infrastructure, traffic pattern and driving culture in 

Sri Lanka. 

CDC involves too many transients because of haphazard traffic situations in Colombo. 

This drive cycle consists of mixture of driving modes including cruise, acceleration and 
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deceleration. This belongs to the category of transient drive cycles. The Table 7.1 shows 

the parameters of the cycle. 
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Figure 4.2: Colombo Drive Cycle 

Table: 7.1: Parameters of Colombo Drive Cycle 

Parameter Value 

Average Speed 23.9 km/hr 

Maximum Speed 39.5 km/hr 

Maximum Acceleration 2.06 m/sec2 

Minimum Acceleration 2.01m/sec2 

Total Duration 750 sec 
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