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Introduction
The automotive legislation today is 
becoming increasingly stricter on the 
amount of emissions allowed to be 
released by a vehicle, this has caused 
most of the vehicle manufacturers to look 
for alternative solutions to meet these 
regulations. 

The motivation for my project stems from 
the increasing demand on vehicle 
manufacturers to comply with Euro 
emission regulations, resorting in the 
number of downsized engines in 
production to rise dramatically in recent 
times.
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Project Aims
• Investigate the real-world problems 
revolving around the vehicle emissions 
produced, and the methods implemented in 
order to reduce this output. Research will 
Include the impact both environmentally 
and to our personal health, the amount of 
harmful gases produced, and the impact 
these gases have on our personal health. 

• Research the euro emissions 
standards (Euro 5 and 6) to discover the 
differences between each and discuss the 
standard for Euro 7 being released in the 
near future. 

• Provide any reasons for the 
implementation of a permanent speed zone 
in certain areas, and whether the speed 
zones make a difference to the air 
pollution.

• Conduct a series of tests on a vehicle 
via a rolling road to gather data on the 
emissions output, then compare it to a 
similar vehicle with a different engine 
capacity to develop an understanding of 
the benefits or disadvantages with engine 
downsizing.

• To conduct an online survey to gather 
data from different drivers about their daily 
contribution of emissions, this will provide a 
general view of the journey frequencies 
and durations

Methodology
In order to collect a sufficient amount of 
data to better the understanding of 
these emissions, it was beneficial to 
use a combination of research and 
different data sources. The sources 
used to collect data included in-house 
testing with use of equipment in a 
workshop, and an online survey based 
upon the daily impact of emissions for 
different drivers to develop an average 
value.
To ensure that the recorded data we 
gathered would have the closest 
accuracy to the car being driven on a 
road, there was a force applied to the 
wheels to add a rolling resistance, 
these resistances are calculated in 
section 4.1 of the report. 

Figure 1: Ford Kouga 1.5L EcoBoost Test (Watkins, D. 2020

Results
Results

To calculate the rolling resistance, a 
formula was used in the report –

Rolling Resistance = Rolling 
coefficient x Vehicle mass x gravity

𝑅𝑅𝑟𝑟=𝑅𝑅𝑐𝑐 𝑥𝑥 𝑚𝑚.𝑔𝑔 (Engineering ToolBox. 2008) 

Figure 4: Steady Speed Nox ppm/vol (Watkins, D. 2020)

The emissions produced were very 
low at optimal operating temperature, 
but the NOx was very high (250ppm)

Conclusion
From completing the emissions testing 
on the downsized engines, it has 
become clear to myself that there 
aren’t only good sides to these 
engines, they also have 
disadvantages. However, just because 
of a few bad points of the tested 
downsized engines, this doesn’t mean 
that they are bad engines and should 
be ruled out. 

Vehicle manufacturers in recent years 
have invested a lot of money into the 
development of downsized engines, 
this is because of the improved fuel 
efficiency compared to an engine of 
similar power outputs, as discussed in 
section 2.6 of the report.. 

The graph below shows a question 
retrieved from the online survey designed 
by myself, showing what percentage of 
the participants own each of the listed 
vehicles.

Figure 2: Survey Question 5 (Watkins, D. 2020)

Followed by a vehicle comparison of two 
cars with nearly similar engine capacities, 
1.0L and 1.2L as shown below.

Figure 3: Vehicle Comparison (Watkins, D. 2020)
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