University of Wales Trinity Saint David
Wales Institute of Science & Art

[image: ]








Volkswagen Mk7 Golf GTD
Introduction to Automotive Engineering (ACHA4009)




Louis Jongejan
2201122
April 2023
2

Contents
Introduction	3
1)	Topics of development	4
a)	Materials	4
b)	Crash Testing	5
c)	Aerodynamics	6
d)	Emissions	7
The future of the automotive market	8
References	9


















[bookmark: _Toc133648883]Introduction
The purpose of this report is to explore how different segments of automotive engineering have been used to develop the MK7 Volkswagen (VW) Golf GTD. This is the high-performance diesel model of the Golf range produced from 2014 to 2020 [1].  I have chosen to do the report on this vehicle as I have always been fascinated by the difference in the performance of a diesel-powered compared to a petrol-powered car. 
“The Golf 7 GTD 2.0 TDI 184HP has a turbocharged Inline 4-cylinder engine, Diesel motor. This engine produces a maximum power of 184 PS (181 bhp - 135 kW) at 3500-4000 rpm and a maximum torque of 380 Nm (280 lb.ft) at 1750-3250 rpm”. With its impressive top speed of “143 mph” and a 0-62 mph time of “7.5 seconds” makes it one of the best performing Hatchbacks of its time. [2]
During this report I will be exploring the following topics: Materials, Crash testing, Aerodynamics, Emissions,
[image: ]
Figure 1- VW Mk7 Golf GTD

1) [bookmark: _Toc133648884]Topics of development
a) [bookmark: _Toc133648885]Materials
A large range of materials were used to make the VW Golf GTD ranging from steel to carbon fibre, here are a few examples.
· High-strength Steel: High strength steel was used in the body structure to help increase its rigidity while reducing its weight. According to VW this helped improve the body’s stiffness by 23 % over the previous model resulting in a better ride quality and handling. [3]
· Aluminium: Aluminium was used in many areas from body panels such as doors and fenders to suspension parts. This is because it is lighter in weight, the bonnet alone was 6kg lighter than when made in steel. The lighter weight helped increase fuel economy as well as the agility of the car. [4]
· Carbon fibre: Carbon fibre parts were available with the optional Performance Package. This included a front splitter, side skirts, and a rear diffuser. These extras helped improve the vehicles aerodynamics, which will be covered in more depth later, as well as giving the car a sportier look. [5]
Most of the choices in materials used by VW can been seen to be performance related. This is likely due to them taking a standard road car and having to make it faster but not just in not just a straight line by increasing power but also its handling abilities.












b) [bookmark: _Toc133648886]Crash Testing
The Mk7 VW Golf received 5 stars on its official Euro NCAP test (this result is for the whole Golf range and not for specific derivatives, the 1.2 TSI was the tested version). It scored on the following criteria 94% on adult occupant, 89% on child occupant, 65% on pedestrian, and 71% on safety assist. [6]
In pedestrian safety the tester commented; “The bumper scored maximum points for its protection of pedestrians' legs.” However, when it came to pedestrians head it didn’t perform too well. The bonnet of the car is “likely to be struck by the head of a child” which is expected due to the size of a child but, “protection offered to the head of an adult was predominantly poor or marginal.” The areas of the car this refers to are shown in red depicting a poor score in figure 2
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c) [bookmark: _Toc133648887]Aerodynamics
VW designed the bodywork of the Mk7 golf GTD with the used of simulation through computational fluid dynamics and wind tunnel testing. They used the results from these tests to fine tune their designs to minimise the drag coefficient (“The drag coefficient quantifies the drag or resistance of an object in a fluid environment.”) [8] of the car. Some examples of the final design choices are:
· Front grill: The front grill of the car has an active shutter system in that opens the gaps in the grill to allow for extra air flow to the radiators for added cooling but closes when the extra airflow isn’t required to reduce the air resistance of the car. [9]
· Rear spoiler: The rear spoiler was designed to redirect the airflow upwards at the back of the car. This creates a high-pressure zone above the car increasing downforce (car being pushed down to the ground) helping to improve the stability of the car at high speeds and when cornering. [10]
These design choices along with many more such as wing mirrors resulted in the drag coefficient of the car to be 0.29 [11] which is the same as its close competitor the BMW 120d [12].
An optional extra available of the golf was a performance package as previously mentioned, including upgraded braking system and a limited-slip differential which do not improve the cars aerodynamics but also includes slightly lower suspension, side skirts and a rear diffuser which do improve it. The lower suspension reduces the amount of airflow beneath the car reducing its drag and the diffuser works alongside the rear wing to help create a smoother, uninterrupted airflow over the car also reducing the drag reducing the drag coefficient marginally. These upgrades however allow the driver to corner at faster speeds reducing the turbulence created. [13] All of this adds up to a more aerodynamic car. 


d) [bookmark: _Toc133648888]Emissions
The Mk7 VW Golf GTD is fitted with a 2.0 litre turbocharged direct injection (TDI) engine that meets the Euro 6 classification. TDI engines are designed to be high performance yet economical with fuel. The Golf GTD has CO2 (Carbon Dioxide) emissions of 123 grams/kilometre and returns 47.1 mpg (miles per gallon) on a combined cycle [14]. 
The Golf GTD was included in the Volkswagen emissions scandal. This is where the manufacture programmed the cars ECU (electronic control unit) to detect when it was completing an NEDC, a 20-minute emissions test cycle where data on emissions is collected. When the ECU detected tis it would run at an optimised engine performance, producing lower NOX (Nitrous Oxide) emissions, to cheat the system. This allowed VW to make engines with higher performance without reducing the emissions. Once they were exposed over this the NEDC test were changed to simulate a more accurate driving style and was extended to 30 minutes. [15]
All models of the Golf GTD were fitted with a catalytic converter and DPF (diesel particulate filter) to reduce the exhaust emissions however, it was legislated that they must be fitted with them.
From 2017 the option to have a stop start system was made available in response to the scandal [16]. This cuts the engine out when the car isn’t moving to reduce the cars emissions over the journey as the engine wasn’t always running.
[bookmark: _Toc133648889]
The future of the automotive market
[image: ]Over the last 30 years the automotive market has drastically changed, the biggest being the drive to reduce emissions to combat the enhanced greenhouse effect. This is where carbon emissions have been increasing the rate of global warming. EU legislation has been tightening on vehicles to make them more ‘green’ (environmentally friendly).Figure 3- Vehicle Euro classes



Figure 3 shows how the maximum allowed CO2 emissions has been brought down over the years for cars. They are starting to become very low, thus making it harder for manufacturers to make internal combustion engines that meet these. This along with the European unions ban on the sale of internal combustion engines after 2035 is forcing manufacturers to stop the development of these engines and look to making a fully electric fleet of cars [17]. However, there are problems with this as it is currently unknown if the infrastructure will be in place to support the charging on electric cars and they are currently not affordable as prices average at £50000 in the UK [18].
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