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The Evolution of Engineering For Sports 

Organizations invest millions on sports research and to support this operational function, 
they hire engineers specializing in aerodynamics, instrumentation, computer aided designs 
and materials among others in aims of obtaining a product edge. Engineers who support 
the sporting world of today play a vital role in the development of sporting equipment 
design. From golf clubs to tennis racquets to swimsuits, engineers design with the 
objective of creating lighter, faster and stronger equipment. Gears of high technology and 
superior design assist athletes in higher safety and performance ability.  
 
The key scientific element for sports equipment is energy transfer. In soccer or football the 
shin pads must absorb high-energy collisions. Organizations such as Nike and Adidas are 
constantly embarking in this field. The best golf clubs are the ones that can transfer as 
much energy to the golf ball as possible in order to hit them harder for distance and with 
precision. Calloway and Mizuno have made this top priority design fields. The companies 
mentioned have their engineers understand and apply the principles of kinetic and 
potential energy to design high performance sporting equipment. Table below lists some 
of the top sports in which engineering latest technology revitalizes the sport in concern. 
 
 
 
 
 
 
 
 
 
 
 

Football is universally loved. Adidas for the 2010 World Cup collaborated with the 
Loughborough ¦ƴƛǾŜǊǎƛǘȅΩǎ Sports Technology Research Group (STI). The institute was 
formed in 2008 to bring together some of the ¦YΩǎ top engineers and the ǿƻǊƭŘΩǎ leading 
sporting brands, working on the design, simulation, testing and manufacture of cutting 
edge sports equipment.  
 
 
 
 
 
 
 
 
 
 

Figure 1.1 ς Football Test Lab at Loughborough University (Ref: www.lboro.ac.uk) 
 
 
 
 
 

Sport Technology for Safety Technology for Performance 

Football/Soccer Shin Pads, Goalie Gloves Boots/Cleats, Ball, Goaline Detection, Jerseys 

Baseball/Cricket Helmet, Gloves, Padding,  Cleats/Turf Shoes, ball, Bat, Attire 

Hockey 

(Field/Ice) 

Face Guard, Padding, Mouth Guard Sticks, Turf shoes/skates, ball, puck 

Golf Grip glove Clubs, shoes 

Swimming Goggles, head cap Swim attire 

Formula 1 ï 

Race Car 

Fuelling process, vehicle durability, radio 

communication, vehicle gauges 

Vehicle ï fuel vs km, tyre durability, driver 

comfort, steering,   

Skateboarding Helmet, pads Skate wheel durability, skate weight 
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In 2004, STI was given the task of developing the football for the European Championships in Portugal. After developing, STI 
then started to build computer models of the ball. This meant that STI could examine the ōŀƭƭΩǎ performance in even 
greater detail, looking at how a whole host of other factors such as different materials, panel formation, and surface 
texture would impact on its behaviour. Ultimately, using these computer models STI were able to predict how the ōŀƭƭΩǎ 
performance would be altered by any number of changes without having to go to the trouble of physically making several 
different prototypes. Overall STI found that the thermally bonded ball was more consistent than its predecessors. With the 
stitched balls there were inconsistencies because elements of its construction were done by hand, meaning each ball made 
was slightly different. The automated mechanical construction of the thermally bonded balls has largely eradicated these 
differences. 
 
[ŜǘΩǎ take a sport which is not as popular as you would think for instance the Tour de France cycling competition. For this 
sport the bicycle is the main element or tool. The race itself is in phases of days of competition encompassing hill climbing 
and straight road endurance tests. The bike must remain the same and the rider must be capable of enduring all different 
roads in the entire completion which is outdoors. The bike itself must remain as light as possible yet durable in facing the 
unpredictable road conditions either in the harsh, dusty, cold or extremely hot outdoor weather conditions. The bike 
weighs only an astounding 17 lbs.! The less the bike weighs, the easier it is for the rider to propel the bike forward, and the 
faster he can move. The bike is also very aerodynamic so that the drag (interference) from the wind is reduced. 
Furthermore, the bike is made of strong durable materials, such as carbon fibre. This allows for the bike to be very stiff and 
no power is lost through "flexing." A rider towards the finish line will not want the bike to bend and flex beneath and the 
focus of energy is on to the pedals and wheels. The sketch below illustrates the typical potential and kinetic energy utilized 
in the competition process. The bike and rider requirements have to be engineered for the ultimate performance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1.2 ς Energy Used in Cycling  

 

 
Engineering in sports is to create, develop or design for anything related which 
is lighter, faster and stronger. These are the three aims of engineering sports 
equipment. Lighter equipment allows the athletes to move with as little extra 
weight as possible. Mechanical friction is the enemy of almost any sport. Faster 
equipment enables the sportsman/woman to omit as much friction as possible. 
Different types of engineers focus on different aspects of athletics. Materials 
engineers may help to decide which material would best be used in a golf club 
or baseball bat. Biomedical engineers may work on analyzing the body's 
motion in sports to try to find ways of reducing injury. There are currently 
studies going on in Perth, Australia to model the action a fast bowler makes 
when bowling a cricket ball, with the goal of reducing shoulder injuries. 
 
In winter sports, skiers and snowboarders put wax on the bottom of their skis 
and snowboards to create less friction between the snow and the skies or 
boards. This is very similar to surfing and the utilization of the surfboard. 
Stronger equipment allows athletes to rely on their equipment and be 
confident that it won't break even under a lot of force. Other studies are 
examining how to reduce knee injuries in hockey players and surfers. 
Engineers look at the forces placed on the joints in these sporting activities and 

 
 
 
 

 

Figure 1.3 ς Biomechanic Testing for a 
Cricket Fast Bowler  

(Ref: www.quinticsowftware.com) 
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develop ideas to reduce these impacts. Engineers at d30 and Spyder have developed skiing armour for alpine downhill 
skiers.  The armour allows for protection against high-speed wipe-outs and crashes against the 600mph gates. The armour 
is of soft, thin and flexible material that moves with the body and hardens upon impact. The key engineering development 
was the sheer thickening fluid which is used as the reactive material as shown below. 
 
 
 
 
 
 
 
 
 
 

Figure 1.4 ς Skiing Armor (Ref: www.liveiscarbon.com) 
 
Another popular winter sport is indoor speed skating. Engineers at Nike have developed Ψ/ƭŀǇ {ƪŀǘŜǎΩ. The blade is attached 
only to the boot at the toe. The front of the blade is hinged and the heel can lift  straight up as the skater is in forward 
motion. To enhance further, engineers have created the aerodynamic ΨǎǿƛŦǘ ǎǳƛǘΩ which reduces air drag and Nike assure 
1% faster times. These suits undergo wind tunnel testing similar to that of superstructure structural strength test against 
wind load.  
 
 
 
 
 
 
 
 
 
 

Figure 1.5 ς Clap Skates (Ref: www.marcheses.com & www.pbworks.com) 
 

Swimming is a popular recreational sport. The endurance factor is vital in performance. In 2008, for the Beijing Olympics, 
engineers at Speedo developed the swimwear which compresses the body at the key drag points and allows for the 
swimmers to be smaller, sleeker and faster. Speedo has utilized computational fluid dynamics (CFD) is improving the 
performances of their wetsuits as part of the R&D efforts. Speedo used ANSYS Fluent CFD software to predict fluid flows 
around a ǎǿƛƳƳŜǊΩǎ body in the outstretched glide position, identifying areas where the slowing effects of drag were likely 
to occur. During the 2008 Beijing Summer Olympics, 47 gold medals τ and 89% of all swimming medals were won by 
athletes wearing Speedo LZR RACER. The ŎƻƳǇŀƴȅΩǎ in-house global research and development facility, Aqualab®, has 
expanded its use of ANSYS simulation software to include optimizing the caps and goggles worn by swimmers, thus creating 
a comprehensive suite of products that provide an enhanced competitive edge. The result of these years of research is the 
Fastskin3 Racing System®. (Ref:Ω5ǊŜǎǎŜŘ for {ǳŎŎŜǎǎΩ by Stephen Silvester). 
 
 
 
 
 
 
 
 
 
 

Figure 1.6 ς Swimwear Design by Speedo within IOC Regulations (Ref:www.sportstechreview.com) 
 

 Who said engineers were not sporty. Engineers are the reason behind what is defined as world class entertainment that is 
Ψ{ǇƻǊǘǎΩ. All engineering fundamental principles have been applied in creating faster or lighter sporting equipment and also 
improving performances of the athletes. The above are dream jobs of engineers that is to work for the sporting world 
hence as engineers we must continue to make this dream a reality in our contribution to the societyΧΧwell at least keeping 
people entertained for now. 

By Assoc Prof Ir Dr Vinesh Thiruchelvam 
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Sustainable Development Inspired by Nature 
 

Nowadays, the term sustainability is widely used in many areas such as product design and development, manufacturing, renewable 

energy, construction, farming, fishery and many more. However many are still not exposed to the term ñsustainabilityò and many 

among us still ask ñWhat is sustainability?ò, ñHow is the product sustainable?ò, and ñWhy is sustainability important nowadays?ò. To 

answer all these questions in the best possible way will be by introducing ñSustainable Development Inspired by Natureò or can be also 

called  ñBio-mimicryò.What is ñBio-Mimicryò? It is an innovation method that seeks sustainable solutions by emulating nature (B. Janine, 

1997, Innovation Inspired by Nature) as a model to develop products, processes, materials and many other things.  Learning from 

nature is a good way to look at thing as it produces less waste or nothing at times with comparison the normal human method which is 

known as ñHeat, Beat and Treatò which actually produce 90% of waste in term of material, time and energy. The examples below will 

clearly explain how Bio-Mimicry or Nature plays a vital role in Sustainable Development. 

 

 
   

  

 

 

 

 

 

 

 

 

 

 Shinkansen Bullet Train is the fastest train in the world with a travelling speed of 200 miles per hour.  There was a major problem with 

the bullet train which was caused by air pressure every time the train emerged from a tunnel. The air pressure caused a large 

ñthunderò sound whenever the train exited the tunnel. To solve this problem engineers worked day and night on the design and finally 

one of the trainôs chief engineer asked his team, "Is there something in Nature that travels quickly and smoothly between two very 

different mediums?ò (biomimicryinstitute.org).  The modelling of the bullet train front end was inspired by the kingfishers as shown in    

Figure 1, which dive from the air into bodies of water to catch fish without a single splash or a very little splash. This resulted not only in 

a quieter train but eventually reduced the electricity consumption by 15% while the train moved 10% faster. 

  

There is another widely used bio-mimicry from the lotus leave. As we know lotus grows in muddy area but still its leaf remain clean and 

pristine. It has bumps on its surface as shown in Figure 2. When it rains, the water droplets balls and pearls the dirt away as shown in 

Figure 3. This has been mimicked in building facade paint called Lotusan (designboom.com). The dry paint has that bumpy structure 

which is similar to the lotus leaf and the rainwater cleans the building, instead of sandblasting or detergents as shown in Figure 4. The 

mimicry of the lotus leave product eventually reduces labour cost in cleaning the wall of the buildings and also reduces the 

maintenance cost in term of repainting of the walls. 

 

Sea shell has an amazing process to stop scaling and many of the pipeline in the Western 

countries face serious problem related to scaling. Basically scaling is a process where build-up 

of minerals inside pipes which eventually causes blockages.  Traditionally, many companies 

involve in water treatment plants uses some type of bacteria that reduces scaling process. 

However that is more likely to be known as bio-processing and not a process inspired by 

nature or bio-mimicry.  Therefore, some of the engineering, asked themselves ñhow would 

nature stop scalingò and that when they realised that the sea-shells on the beach are basically 

just a build-up of minerals, mineralisation, self-assembly. The fact that shells are not huge, it 

actually tells us that these organisms have a way of stopping scaling. The sea shells actually 

release a mineralisation/ crystallisation protein to build-up the shells and then releases a stop-

proteins that stop the mineralisation/ crystallisation. The product that mimics the similar 

process is produced by a company called TPA (Trattemento Preventivo Anticalcare). These 

products eventually stop scaling process by 90%. For further information on the sustainable 

development inspired by nature please visit the link below: 

http://www.ted.com/talks/janine_benyus_shares_natures_designs.html 

 Ms. Vickneswari 

  

 

Figure 1: Shinkansen Bullet Train Design  

Inspired by King Fisher 
(http://biomimicry.net/about/biomimicry/ ) 

Figure 2: Lotus Leaf 
William Thielicke, 2007  

(http://earthsky.org/human -world/janine-benyus-
biomimicry-is-innovation-inspired-by-nature) 

Figure 3: Water droplet on  the Lotus Leaf 
(http://inhabitat.com/ask -nature-biomimicry-directory/) 

Figure 4: Painted Surface of Wall  

using Lotusan Paint 
(http://inhabitat.com/ask -nature-biomimicry-

directory/) 
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Engineering in Medicine  

Introduction  to  SolidWorks   

Computer-Aided Design software increases the productivity of the designer by an improved quality of design, 
communications through documentation and by creating database for manufacturing. Computer-aided design is used and 
named differently in different field of engineering. In Electronics as Electronic Design Automation, or EDA, in mechanical, 
as computer-aided drafting (CAD) or computer-aided design and drafting (CADD), that describes the process of creating a 
technical drawing with the use of computer software. CAD is an important industrial art extensively used in many 
applications, including automotive, shipbuilding, and aerospace industries, industrial and architectural design, prosthetics, 
and many more. SolidWorks offers  a suite of tools for engineering design, documentation, simulation, and sustainable 
design in one easy-to-learn software package. A introductory seminar on SolidWorks was conducted by Six Sigma Synergy, 
Franchise of CADD Center, on April 12, 2013. 45 students and 7 academic staff attended the seminar. 
 
 

Biomedical Engineering is a dynamic and expanding field of engineering that 
has the potential to make important advances in biomedical research and 
health care. The unique combination of basic biomedical sciences together 
with engineering and physical science can be used to generate many powerful 
techniques and tools to solve today's pressing medical problems. 
 
The seminar on Ψ9ƴƎƛƴŜŜǊƛƴƎ in aŜŘƛŎƛƴŜΩ conducted by SoE lecturer Mr. 
Chitturi Venkatratnam on April 5, 2013 has given an insight of Functional 
Electrical Simulation (FES) to the participating group  of 30 students and 3 staff. 
The seminar highlighted the injury or disease in the nervous system that can 
interrupt the normal communication between the central and peripheral 
nervous systems. The result of which may be muscle weakness or paralysis. FES 
applied near the muscle or nerve can substitute artificial electrical signals for 
the missing normal motor signals. The artificial impulses make the muscle 
contract.  The device can assist a person who is unable to move parts of his or 
her body due to spinal cord injury (SCI) or paralysis.  



Seminars & Workshops 

The seminar on DVB & DAB ς The future of Broadcasting in Malaysia by Ir. V. Jeewa, Deputy Director, IPPTAR, Malaysia on 

April 24, 2013 was an eye-opener for 60 student and 7 staff attendees on the recent trends of communication 

engineering. Ir Jeewa is an engineering pioneer in Radio Television Malaysia (RTM) having started his career with them in 

the late 1970s. The seminar opened with an introduction to Digital Broadcasting evolution from mid 1990Ωǎ to the recent 

digital TV standards namely ATSC (USA), DVB (Europe), ISDB (Japan) and DTMB (China) and the digital radio standards 

namely DAB+ (Europe, Korea), ISDB (Japan), DRM (Europe), and HD Radio (USA). The seminars also introduced the 

aŀƭŀȅǎƛŀΩǎ current standards for satellite, terrestrial transmission, DVB-S and DVB-S2 DVB-T2 and RTM standards Digital 

Audio Broadcast Plus (DAB+) and Digital Radio Mondiale (DRM) for radio transmission.  

Seminars and Workshops 

DVB & DAB ï The future of Broadcasting in Malaysia  

Virtual  Instrumentation  with  LabVIEW  

LabVIEW is a development environment for problem solving, accelerated productivity, and continual innovation.  A 

graphical programming platform that helps engineers scale from design to test and from small to large systems. It offers 

unprecedented integration with existing legacy software, IP, and hardware while capitalizing on the latest computing 

technologies. The workshop on April 27, 2013,  presented by SoE Lecturer Mr.Chitturi Venkataratnam on Virtual 

Instrumentation with LabVIEW have provided a hands on experience on LabVIEW for 15 student and 1 academic staff. 

A seminar on ά¢ƘŜǊƳƻŘȅƴŀƳƛŎǎ Performance and Heat Transfer  Analysis of Parabolic Trough Collector in Solar Power 
tƭŀƴǘǎέ was presented by Mr. Omid Afshar from University aŀƭŀȅŀΩǎ Power Energy Dedicated Advanced Centre 
(UMPEDAC), University of Malaya on May 5, 2013. The seminar as an interactive session of the presenter with 35 students 
and 9 staff participant, discussed on the performance of solar power plants as a promising renewable energy source.  

Thermodynamics Performance and Heat Transfer  Analysis of Parabolic 

Trough Collector in Solar Power Plants  



Seminars & Workshops 

Seminars and Workshops 

Hands on Training and Workshop on Solid Works  

In continuation to the seminar that was held by Six Sigma Synergy on Solid Works in the Month of April a Hands on 

Training and Workshop on Solid Works was conducted by Six Sigma Synergy Sdn. Bhd. on May 25, 2013.  35 SoE students 

and  1 academic staff participated in the workshop which focused on a wide area of designs that included SolidWorks 

graphical user interface, sketch constraints/ sketch relations, sketch entities, sketch tools, sketch dimensioning/smart 

dimensioning 3D sketching with pipe routing concept, creating extrude features, creating revolve features, creating swept 

features, creating loft features, applying chamfer, applying fillets, creating rib feature, creating shell and creating pattern.  

 

A twin seminar on Internal Combustion Engines and Nanotechnology was held on May 10, 2013. The Internal Combustion 
Engine session were conducted by SoE Lecturers Mr. Syed Mohd Bahrin and Mr. Low Yee San while the Nanotechnology 
session was covered by Mr. Lim Siong Chung. In the first session, Mr. Low shared the knowledge on the basic operations 
principles of the internal combustion engine. Optimization of the internal combustion engine as an extension of the first 
session was then covered by Mr. Syed Mohd. Bahrin in the second hour. In the final hour, a topic on the properties and 
applications of nanomaterial's was done by Mr. Lim Siong Chung.  20 SoE students and 4 staff participated in the talk. 

Internal Combustion Engines and Nanotechnology  


