
Seethalakshmi Ramaswami College, Tiruchirappalli, Tamil Nadu, India218

International Virtual Conference “Apparel and Nutra-Ergonomic Considerations in Enhancing Sports Performance”

Impact of Synthetic Textiles 
Emission in Sports Car Furnishing 
-An Overview

M. Sasikala
Research Scholar, Department of Textiles and Apparel Design
Bharathiar University, Coimbatore, TamilNadu, India

K. Sangeetha
Professor and Head, Department of Textiles and Apparel Design
Bharathiar University, Coimbatore, TamilNadu, India

Abstract
A sports automobile is one that is built with a focus on dynamic performance, including 
handling, acceleration, top speed, driving excitement, and the ability to race. Sports 
cars and other performance automobile categories, including muscle cars, are not 
always mutually exclusive; in fact, some cars can fit into more than one category. 
The automotive sector is the biggest consumer of technical textiles; each of the 
approximately 45 million cars produced globally each year uses around 20 kilograms 
of textiles. Undoubtedly, design and textiles will be crucial components in producing 
these unique homes. Not only do carpets and textile headliners enhance the general 
cosiness and aesthetics of the room, for high-pressure belts and hoses, reinforcing 
textile strands are necessary. Numerous air and oil filters, as well as bonnet liners, 
use non-woven materials. This essay addresses the issue of pollution caused by sports 
vehicle emissions of synthetic textiles and explores potential solutions. The use of 
synthetic materials in motor sports automobiles accounts for about 82% of all synthetic 
fabrics released into the atmosphere. Exhaust emissions account for 76% of the share of 
sports cars, evaporation for 22%, and refuelling for 2%. Human health issues resulting 
from emissions from synthetic textiles include cancer in cases of extended exposure 
and a host of other ailments in cases of shorter exposure. This paper gives an overview 
of the impact of man-made textile emissions on sports car furnishing and its source of 
reduction.
Keywords: Sports Automobile, Synthetic Textiles, Exhaust Emissions and Sports Car 
Furnishing

Introduction
	 Dynamic performance, including handling, acceleration, top speed, 
driving excitement, and racing ability, is the focus of a sports car’s 
design. Early in 1902, sports automobiles were invented in Europe, and 
today, numerous manufacturers all over the world build them.
	 Although there are no set minimum performance requirements, 
definitions of sports cars typically focus on how the car’s design is 
optimized for dynamic performance. For example, a Ferrari 488 Pista 
and a Triumph Spitfire can both be classified as sports cars despite 
having radically different performance levels. Some people have more 
specific definitions of sports cars, such as “must be a two-seater or a 2+2 
seater” or a car with two seats only. [1] 
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	 The term “sports car” was first used in print in the United Kingdom in 1919 in The Times 
newspaper. The word was reportedly first used in the US in 1928.The 1920s saw a rise in the 
popularity of sports automobiles. Originally applied to two-seat roadsters (vehicles without a 
permanent roof), the term has also been applied to cars with fixed roofs since the 1970s.
	 Determining whether a model qualifies as a “sports car” can be contentious or a topic of discussion 
among enthusiasts. In order to capture a definition, authors and professionals have frequently 
shared their opinions. In an effort to classify sports cars using mathematical formulas, insurance 
firms have also tried, frequently raising premiums because of the inherent risk of performance 
driving. [1]
	
Classifications of Cars
	 Since many cars fit into more than one category or do not fit neatly into one, classifying cars 
is subjective. Certain car types are not prevalent in all nations, and regional variations exist in the 
nomenclature of the same vehicle. Moreover, the interpretation of certain descriptions may vary 
depending on the location. In general, there are two sets of classifications: one set is well accepted 
in North America, while the other set is understood to some extent in English-speaking situations in 
Europe. Certain phrases that are borrowed from languages other than English could mean distinct 
things in their original tongue. [2]

Sports Cars and Grand Tourers-Hot Hatch / Sport Compact
	 Based on regular super minis or small family cars, a hot hatch, also known as a sport compact, 
is an extremely powerful little car-typically a hatchback-with enhanced handling, performance, 
and design. Hot hatchbacks, which got their start with the Volkswagen Golf GTI, are incredibly 
popular in Europe. Sport compacts are typically offered as saloons or coupés rather than hatchbacks 
in North America. Sport compacts include the Dodge SRT-4, Volkswagen Golf GTI, Honda Civic 
Type R, Nissan Sentra V-spec, and Citroen Saxo VTR. [2]

Sports Saloon / Sports Sedan 
	 These are saloons with enhanced performance. Like standard saloons, these vehicles were 
occasionally originally homologated for production-based motorsports (touring cars), and they seat 
four or five people. Sports sedans and saloons include the Ford Mondeo ST200, Dodge Charger 
SRT-8 and BMW M5. [2]

Sports Vehicle
	 Performance and handling are combined in this compact, lightweight class. This class includes 
vehicles that are sporty like the Mazda Miata/MX-5 and vehicles that are derivation of real racing 
thoroughbreds like the Lotus Elise, and they are often influenced by racing vehicles. Sports 
automobiles include the Porsche 911, MG T-type, and Chevrolet Corvette. [2]

Sport Utility Vehicle
	 Off-road vehicles with four-wheel drive and genuine off-road capability are known as sport 
utility vehicles. Their upright, boxy body form and high ground clearance are their most common 
features. SUVs include the Jeep Grand Cherokee, Land Rover Discovery, and Audi Q7.[2]
	 The early vehicle seat covers were made of leather or materials similar to leather, and many 
of the first sports cars had open tops. Wool and cotton were employed before the invention of 
synthetic fibres, and when rayon and other man-made fibres became available, they were also 
utilized-sometimes in combination to create toned, colored effects. Many sports car seats from 
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the 1940s were covered with textiles spun from a vinyl and vinylidene chloride copolymer. This 
material was easily cleaned, had a very good light fastness, and was pigment dyed in the melt. 
During this period just following World War II, nylon was also utilized, occasionally blended with 
other fibres like cotton. [3]
	 The primary needs of a car seat fabric are listed in order of significance in a textiles encyclopedia 
that was initially published in the late 1950s: clean ability, durability, sliding ability, colour fastness, 
and wrinkle resistance. Slide ability is a term used to describe a significant drawback of the thick 
velour used in older times: it was difficult to clean and manoeuvre on. Since automobile textiles are 
nearly always combined with or used in conjunction with plastics, synthetic fibres are plastics in 
and of themselves-some discussion of plastics and their characteristics is necessary. The primary 
materials found in sports vehicle interiors are listed in Table 1. [3]
	

Table 1 Synthetic Materials used in Sports Car Interiors
Car Accessories Synthetic Textile used Material type

Seats Polyester, polyester blends 
and Leather

Polyurethane foam, Polyester 
non-woven

Door panels
Polyester fabric, PVC, 

PVC/ABS foil, TPO foil, 
Polyurethane foil, Leather

Polyurethane foam, Polyesternon-
woven, PO foam,

PP foam

Headliner Polyester non-woven, Knitted 
nylon/Polyester, PVC foil

Polyurethane foam, Polyesternon-
woven, PO foam,

PP foam
Parcel shelf Non-woven polyester, -

Sun visor Polyester fabric, PVC foil Polyurethane foam, Polyester non 
woven PO foam

Carpet Nylon fibre, Polypropylene 
fibre -

Dashboard PVC/ABS,PVC,TPO, (Expanded)PVC,

(Instrument panel) Polyurethane aazsqq2ww,,  ‘’ 
foil PP foam

Boot liner Polyesternon-woven, -
(Trunk liner) Polypropylene non-woven -

Bonnet liner (Hood 
liner)

Polyester non-woven 
Polypropylene non-woven Polyurethane foam

ABC pillars PVC/ABS, PVC, PU or TPO
foil

Polyurethane foam, PP foam, 
Polyester non-woven

Airbag Nylon66,6,46woven -
Seatbelt Polyester woven -

	 Nowadays, textiles are produced employing methods like different moldings procedures that 
were once created exclusively for plastics. Naturally, the durability specifications for plastics 
within automobiles are comparable to those for textiles. They are even higher in certain situations. 
For instance, the dashboard, which is located right beneath the windscreen and is the hottest area 
of a sports car, is primarily made of plastic in almost all cars. Over the past 25 years, the usage of 
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plastics in the manufacturing of automobiles has increased significantly and is expected to do so in 
the future, particularly in the form of composites. Over time, a number of “all plastic” concept cars 
have surfaced. Compared to metal or wood, plastic can be used to create more imaginative shapes, 
which has offered designers and stylists greater latitude. [3]
	 Plastics adaptability has also made it possible to integrate several parts and processes, which 
has resulted in considerable weight reductions and more cost-effective production methods. As 
an illustration, consider in-mould lamination to the décor material-which may be foil or a textile-
without the need of adhesives. The manufacturing of the rigid portion, which must thereafter 
be attached to the face décor material in a separate process, is replaced by this one method. As 
technology advances, it becomes possible to make increasingly complicated forms and parts more 
quickly, more affordably, and with more consistent quality. According to the Association of Plastic 
Manufacturers in Europe (APME), 200–300 kg of conventional material will have been replaced 
by 100 kg of plastic in a modern car. [3]
	 These save a significant amount of oil throughout the course of the sports car’s lifespan-roughly 
12 million tons annually in Western Europe.16 There is also a significant decrease in other exhaust 
emissions, including carbon dioxide. The two main categories of plastics are thermo sets, which 
do not soften or melt when heated, and thermoplastics, which soften and finally melt when heated. 
All plastics are composed of long-chain linear polymer molecules; however, the molecules of 
thermoset plastics are cross-linked, giving the structure additional rigidity and preventing the 
molecules from migrating when heated. When heated above precise temperatures related to the 
unique molecular length and chemical composition of thermoplastics, the long-chain molecules 
become more mobile. [3] 
	 Although polyester fibre melts at around 260 °C, adhesives with a polyester foundation can melt 
at temperatures as low as 100 °C. Adhesives are typically shorter chain-length molecules. The 
simplicity of recycling is influenced by the thermoplastic nature of the material; if thermoplastic; 
it can be melted down and recycled into the same or another useful item. When given the option, 
thermoplastics are usually chosen over thermoset materials since thermoset plastics are more 
difficult to recycle. Although most plastics are thermoplastic, thermoset plastics are stronger, 
stiffer, and more heat resistant. The most common polymers used with cloth are adhesives based 
on polyurethane, polyethylene, and polypropylene, as well as polyurethane foam, 7 polyamides 
and polyester. [3]
	 Aside from leather and textiles, the covering materials (cover stock) found inside cars are 
thermoplastic films, also known as foils, composed of polyurethane, polypropylene, PVC, and 
PVC/ABS. Additionally, structural interior automobile parts including the dashboard, door 
casings, pillars, and rear parcel shelf are made of plastic. Of course, plastics and sophisticated 
plastic materials find countless more uses in every other aspect of the sports car. Picture 1 displays 
the car’s different synthetic textile-using auto parts. [3]
	

Picture 1-Synthetic Materials in a Range of Automotive Components
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	 In cities, airborne pollutants can have a significant negative influence on human health and the 
environment. Prior to the widespread use of sport utility vehicles and electric vehicles, motorized 
transportation and fuel combustion were of concern due to their contribution to population health 
issues and the resulting social costs. In Europe, road transportation is the primary source of air 
pollution. VOCs like benzene, n-pentane, and n-hexane are primarily released into urban areas due 
to incomplete fuel combustion and vaporization, particularly in sport utility vehicles.[4] 
	 Through atmospheric photochemical reactions in urban areas, volatile organic compounds 
(VOCs) can be the precursor of secondary organic aerosols (SOA). The main sources of volatile 
organic compounds (VOCs) in the United States were found to be traffic, industry, solvents, burning 
synthetic textiles, and benzene and other aromatic hydrocarbons found in urban air. [4]
	 Synthetic textile materials are the primary source of benzene emissions from gasoline-powered 
vehicles and sport utility vehicles. Moreover, aldehydes, particularly formaldehyde, acetaldehyde, 
acrolein, and other carbonyl compounds, may be released by diesel vehicles. Formaldehyde can 
also be released by using biodiesel fuels. [4] 
	 Worldwide, the introduction of unleaded and especially “super unleaded” fuels has resulted in 
a notable rise in the concentration of aromatic compounds in gasoline and alterations to the fuel’s 
composition concerning olefins and oxygenate usage. It has been demonstrated that higher fuels 
containing aromatics, olefins, and other compounds in cars without catalytic converters emit more 
benzene, 1, 3-butadiene, and other volatile organic compounds (VOCs) and also contribute to 
higher levels of photochemical smog precursors. It is obvious that rising VOC levels in ambient air 
contribute to indoor air pollution, especially in naturally ventilated buildings.[5]
	
Synthetic Textile Exhaust Emissions		
	 The mixture of gases and particles released by synthetic textiles used in automobiles is known 
as exhaust emissions. The air quality around us may be lowered by these emissions, especially 
in large cities with high car traffic. One of the main causes of global warming is the combination 
of other particulates and exhaust fumes released into the atmosphere. The transport sector is the 
largest emitter of greenhouse gas emissions, accounting for 24% of all emissions in the UK in 2020, 
according to the official transport and environment statistics for 2022. They also contain hazardous 
chemicals and pollutants. Water, oxygen, nitrogen, benzene, and other innocuous chemicals are 
also included in these emissions. Though CO2 is the most well-known, our cars also release other 
harmful substances that are less well-known.[6]
	
Textiles Exhaust Gases and Pollutants
	 Car upholstery made of synthetic textiles releases a strong mixture of exhaust fumes, many of 
which are toxic. Among them are:
•	 	Carbon dioxide (CO2): Considered a major contributor to climate change, CO2 is a greenhouse 

gas. While not toxic in theory, high concentrations contribute to the acidification of the ocean.
•	 	Carbon monoxide (CO): This gas is invisible to the human eye and is produced when fuel burns 

incompletely. Thanks to efficient combustion processes, the majority of modern engines only 
produce very small amounts of it; older engines are the worst offenders.

•	 	Nitrogen oxides (NOx): During any combustion process, nitrogen oxides are produced. Due to 
their high reactivity, when they come into contact with other airborne chemicals, they can cause 
smog. Famously, some manufacturers rigged NOx testing.

•	 	Sulphur dioxide (SO2): This colorless petrol, which is naturally present in crude oil used to 
refine petrol and diesel, has an odour similar to burnt matches. Burning it produces acids, which 
cause smog and engine corrosion.
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•	 	Hydrocarbons (HC): As a result of incomplete combustion, HCs escape from exhausts as 
unburned fuel. Additionally, they vanish from the fuel nozzle and tank when you refuel at the 
gasoline station.

•	 	Benzene (C6H6): This is a very small amount of fuel that naturally occurs in petrol and diesel. 
It is also released from vehicle exhausts as unburned fuel. As a carcinogen, benzene can be 
extremely harmful to human health when inhaled at high concentrations.[6]

	 Automobile pollution has been related to a number of health issues, including skin rashes, 
allergies, heart disease, and respiratory conditions like asthma. The World Health Organization 
states that repeated, long-term exposure to diesel exhaust fumes may also raise the risk of lung 
cancer. Carbon monoxide poisoning may be caused by an obstruction in exhaust system. Inhaling 
high concentrations of CO and benzene can result in fatalities as well as headaches and respiratory 
issues. It poses a special risk to young people and those with heart conditions. People are exposed 
to different levels of exhaust fumes, but those who live in densely populated urban areas are most 
at risk of developing pollution-related health issues. [6]
	
Reduction Techniques for Exhaust Fumes 
	 Improved use of natural fibres like cotton, coir, recycled fibres, and exhaust system design are 
ways that automakers are cutting exhaust emissions; catalytic converters and particulate filters are 
now standard on all new gasoline and diesel vehicles. To persuade people to furnish their cars with 
non-synthetic textiles. To deter the most polluting vehicles from entering them, clean air zones 
have been implemented in numerous cities across the globe. [6]
	
Reduction of Benzene Emissions in Sports Utility Car
	 One way to lower the amount of benzene in the emissions from sports utility vehicles is to: (1) 
Make unleaded gasoline available in regular (91 octane) and premium (96 octanes) grades so that 
cars equipped with catalytic converters can use it. (2) Using non-benzene-emitting substitutes for 
synthetic fibres, like cotton and coir. (3)Making use of more advanced and effective interior design 
technology. (4) Effective driving and good furnishing upkeep. [6]

Conclusion
	 The atmosphere is contaminated by more than just vehicle emissions. Car interiors made of 
synthetic materials release harmful emissions. Dust and other microscopic particulate matter are 
ejected into the air from the road surface, car interiors, and seats each time we drive. These airborne 
particles have the potential to seriously harm people’s health. If tyre plastic fragments enter the 
water through sewers, they may also endanger marine life.
	 Following a recent report by the Air Quality Expert Group that stated dust from synthetic textiles 
will still pollute the air even when cars are all electric, the government wants to pass legislation 
to improve standards. Gas-guzzling sports cars and some older SUVs are apparently the biggest 
non-commercial vehicle offenders when it comes to climate change. Due to their larger engines and 
higher CO2 emissions, owners of these cars typically pay higher road taxes. Using natural fibres 
is one of the best ways to cut emissions. This is due to the fact that sports utility vehicles emission 
consumption is directly correlated with the amount of benzene and CO2 it produces. [7, 8]
	 In the end, replacing sports car upholstery with more ecologically friendly materials can reduce 
synthetic waste production by hundreds of pounds annually. Furthermore, an environmentally 
friendly car is better for the environment overall. [7, 8]
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