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The Evolution of Engineering For Sports

The Evolution of Engineering
For Sports
Organizationgnvestmillions on sportsresearchand to supportthis operationalfunction,
they hire engineersspecializingn aerodynamicsinstrumentation,computeraideddesigns
and materialsamongothersin aims of obtaininga product edge Engineersvho support
ESIG Seminars & Workshops the sporting world of today play a vital role in the developmentof sporting equipment
design From golf clubs to tennis racquets to swimsuits, engineers design with the
objectiveof creatinglighter, faster and strongerequipment Gearsof hightechnologyand

e el berations superiordesignassistathletesin highersafetyand performanceability.

Go Green i Sustainable
Development Inspired by Nature

ESIG Industrial Visits

SoE Competitions Thekey scientificelementfor sportsequipmentis energytransfer. In socceror football the
shin padsmust absorbhigh-energycollisions Organizationssuchas Nike and Adidasare

SoE FYP April - June 2013 i
° P constantlyembarkingin this field. The best golf clubs are the onesthat cantransfer as

SoE Student FYP Tech Info much energyto the golf ball aspossiblein order to hit them harderfor distanceand with
_ precision Callowayand Mizuno have made this top priority designfields The companies
SoE Articles mentioned have their engineersunderstand and apply the principles of kinetic and

potential energyto designhigh performancesporting equipment Tablebelow lists some

SoE Sports : . . . N .
P of the top sportsin whichengineerindatesttechnologyrevitalizeshe sportin concern

SoE IEM Student Membership

Sport Technology for Safety Technology for Performance
&Engineers | ns i [oFbbtbaMSocterS| ShPadsGoalieGloves Boots/CleatsBall, GoalineDetection Jerseys
quarterly issue by the School of Baseball/Cricket | Helmet,Gloves,Padding, Cleats/TurfShoespall, Bat, Attire
Engineering for the reading Hockey FaceGuard,PaddingMouth Guard Sticks, Turf shoes/skatesall, puck
pleasure of the staff and (Field/Ice)
students allowing for Golf Grip glove Clubs,shoes
knowledge sharing and Swimming Gogglesheadcap Swim attire
capturing of events for the Formula 1 i [ Fuelling process, vehicle durability, radio| Vehicle i fuel vs km, tyre durability, driver
benefit of engineering RaceCar communicationyehiclegauges comfort,steering,
education Skateboarding | Helmet,pads Skatewheeldurability, skateweight
Lead Editor Football is universally loved Adidas for the 2010 World Cup collaborated with the
Mr. Shankar Duraikannan Loughborough! ¥y A @ S IS@oisTéclihélogyResearchGroup (STI) The institute was
formed in 2008to bringtogether someof the ! Y @@ engineersandthe ¢ 2 NIleRdivg
Editorial Team sporting brands, working on the design,simulation, testing and manufactureof cutting
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Figure 1.1¢ Football Test Lab at Loughborough University (Ref: www.Iboro.ac.uk)
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In 2004, STwasgiventhe taskof developinghe football for the EuropeanChampionships Portugal After developing STI
then started to build computer models of the ball. Thismeant that STIicould examinethe 0 | f perf@rénancein 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, usingthese computer models STIwere able to predict how the 6 I £
performancewould be altered by any numberof changeswithout havingto goto the trouble of physicallymakingseveral
different prototypes OverallSTifound that the thermally bondedball wasmore consistentthan its predecessorswith the
stitchedballsthere were inconsistenciebecauseslementsof its constructionwere done by hand, meaningeachball made
was slightly different. The automated mechanicalconstructionof the thermally bonded balls haslargely eradicatedthese
differences

[ S daked sportwhichis not as popularasyou would think for instancethe Tour de Francecyclingcompetition Forthis
sportthe bicycleis the main elementor tool. Theraceitselfis in phasesof daysof competition encompassingpill climbing
and straightroad endurancetests Thebike mustremainthe sameand the rider must be capableof enduringall different
roadsin the entire completionwhich is outdoors Thebike itself must remainaslight aspossibleyet durablein facingthe
unpredictableroad conditions either in the harsh, dusty, cold or extremely hot outdoor weather conditions The bike
weighsonly an astoundingl7 Ibs.! Thelessthe bike weighs the easierit is for the rider to propelthe bike forward, andthe
faster he can move The bike is also very aerodynamicso that the drag (interference) from the wind is reduced
Furthermore the bikeis madeof strongdurablematerials,suchascarbonfibre. Thisallowsfor the biketo be very stiff and
no power is lost through "flexing" A rider towardsthe finish line will not want the bike to bend and flex beneathand the
focusof energyis on to the pedalsandwheels Thesketchbelow illustratesthe typical potential and kinetic energyutilized
in the competitionprocess Thebike andrider requirementshaveto be engineeredor the ultimate performance

&

When the cyclistis at When the cyclist is When the cyclist s
rest at the top of a niding down the hill, riding on flat ground,
hill, he has only he has both kinefic he has only kinsfic
potential energy. erergy and potential enargy.
energy.

Figure 1.2 Energy Used in Cycling

5 i TR R R SR =% ENgineeringn sportsisto create,developor designfor anythingrelated which

DL E faaReCEs lesStaa o Con is lighter, faster and stronger. Theseare the three aimsof engineeringsports

equipment Lighterequipmentallowsthe athletesto move with aslittle extra
weightaspossible Mechanicalfriction is the enemyof almostanysport. Faster
equipmentenableshe sportsman/womarto omit asmuchfriction aspossible
Different types of engineersfocus on different aspectsof athletics Materials
engineersmay help to decidewhichmaterialwould bestbe usedin a golf club
or baseball bat. Biomedicalengineersmay work on analyzingthe body's
motion in sportsto try to find ways of reducinginjury. There are currently
studiesgoingon in Perth, Australiato model the action a fast bowler makes
whenbowlinga cricketball, with the goalof reducingshoulderinjuries

In winter sports, skiersand snowboardersput wax on the bottom of their skis
and snowboardsto create lessfriction between the snow and the skiesor
== Dboards Thisis 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
Engineerdook at the forcesplacedon the jointsin thesesportingactivitiesand
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Figure 1.3; BiomechanicTesting for a
Cricket Fast Bowler
(Ref: www.quinticsowftware.com)
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developideasto reducethese impacts Engineersat d30 and Spyderhave developedskiingarmour for alpine downhill
skiers Thearmour allowsfor protection againsthigh-speedwipe-outs and crashesagainstthe 600mph gates Thearmour
is of soft, thin andflexible materialthat moveswith the body and hardensuponimpact Thekey engineeringdevelopment
wasthe sheerthickeningfluid whichis usedasthe reactivematerialasshownbelow.

Figure 1.4¢ SkiingArmor (Ref: www.liveiscarbon.com)

Anotherpopularwinter sportis indoor speedskating Engineersat Nikehavedeveloped¥ / f{ I{ LJ.{TBeél®leis attached
only to the boot at the toe. Thefront of the blade is hinged and the heel canlift straightup asthe skateris in forward
motion. To enhancefurther, engineershave createdthe aerodynamic¥ & gaAdEhiicRreducesair dragand Nike assure

1% faster times. Thesesuits undergowind tunnel testing similarto that of superstructurestructural strengthtest against
wind load

Figure 1.5 Clap Skates (Refvww.marcheses.con& www.pbworks.com)

Swimmingis a popularrecreationalsport. Theendurancefactor is vital in performance In 2008 for the BeijingOlympics,
engineersat Speedodevelopedthe swimwearwhich compresseshe body at the key drag points and allows for the

swimmersto be smaller, sleekerand faster. Speedohas utilized computational fluid dynamics(CFD)is improving the

performancesof their wetsuitsas part of the R&Defforts. Speedoused ANSY &luent CFDsoftwareto pre-dictfluid flows
aroundaa ¢ A Y Yuddydn the outstretchedglide position,iden-tifyingareaswhere the slowingeffectsof dragwere likely
to occur. Duringthe 2008 Beijing SummerOlympics,47 gold medalst and 8% of all swimmingmedalswere won by
athletes wearing SpeedoLZRRACERThe O 2 Y LJI ig-Ro@sa global researchand developmentfacility, Aqualal®, has
expandedts useof ANSY Simulationsoftwareto includeoptimizingthe capsand gogglesvorn by swimmers thus creating
acomprehen-sivesuite of productsthat providean enhancedcompetitiveedge Theresultof theseyearsof researchis the

FastskiB RacingSystem@RetfQ 5 NBfard 8§20 o8 SteplierSilveste).

Who saidengineerswere not sporty. Engineersare the reasonbehindwhat is definedasworld classentertainmentthat is
W { LIZ2AN&ngireeringundamentalprincipleshavebeenappliedin creatingfaster or lighter sportingequipmentand also
improving performancesof the athletes The above are dream jobs of engineersthat is to work for the sporting world

henceasengineersve mustcontinueto makethis dreama reality in our contributionto the societyX Xvell at leastkeeping
peopleentertainedfor now.

By Assoc Prof Ir Dr Vinesh Thiruchelvam
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Go Green

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 theterm isust ai and many i t vy
among us still ask AWhatis s u st ai n ditHiolsvihe praddct s u st a i namdi WHigosyustainability important n o wa d a §& ? 0
answer all these questions in the best possible way will be by introducing i Su s t a Dewedopnhest Inspired by N a t uar e be also

called i B4imo mi ®Whayi®fi B4iM0 mi clrisyad iAinovation 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 fi H e 8dat and T r e 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.

. o : ; Figure 2: Lotus Leaf
Figure 1: ShinkansenBullet Train Design William Thielicke 2007

h .”bl_nsplrfad byy'gg stl)s_he_r_ / (http://earthsky.org/human -world/janine -benyus
(http://biomimicry. net/about/biomimicry/ ) biomimicry-is-innovation-inspired-by-nature)

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
fi t h u rsduadrwhienever the train exited the tunnel. To solve this problem engineers worked day and night on the design and finally
one of the t r a chieBesgineer asked his team, "Is there something in Nature that travels quickly and smoothly between two very
different me d i u rfkéoMidicryinstitute.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.

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

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 i h oweuld
nature stop s ¢ a | and tgad 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

A i/ 7
Figure 4: Painted Surface of Wall

using Lotusan Paint products eventually stop scaling process by 90%. For further information on the sustainable
http://inhabitat.com/ask -nature-biomimicry- development inspired by nature please visit the link below:
directory/) http://www.ted.com/talks/janine_benyus_shares natures_designs.html

Ms. Vickneswari
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Seminars & Workshops

Engineering in Medicine

BiomedicalEngineerings a dynamicand expandingfield of engineeringthat
has the potential to make important advancesin biomedical researchand
health care The unique combination of basic biomedical sciencestogether
with engineeringand physicalsciencecanbe usedto generatemany powerful
techniquesandtoolsto solvetoday'spressingmedicalproblems

The seminaron W9 y 3 A yirS & SIR ¥ @Gandusted by SoElecturer Mr.
mmemmmwMwmw Chitturi Venkatratnamon April 5, 2013 has given an insight of Functional
bunde of e calet s o g ElectricalSimulation(FES)o the participatinggroup of 30 studentsand 3 staff.
vy The seminarhighlightedthe injury or diseasein the nervoussystemthat can

interrupt the normal communication between the central and peripheral
nervoussystems Theresultof whichmaybe muscleweaknessr paralysisFES
applied near the muscleor nerve can substitute artificial electrical signalsfor
the missingnormal motor signals The artificial impulsesmake the muscle
contract Thedevicecanassista personwho is unableto move parts of hisor
herbodydueto spinalcordinjury (SClpr paralysis

Introduction to SolidWorks

ComputerAided Design software increasesthe productivity of the designer by an improved quality of design,
communicationghrough documentationand by creatingdatabasefor manufacturing Computeraideddesignis usedand

nameddifferently in different field of engineering In Electronicsas ElectronicDesignAutomation,or EDAjn mechanical,
ascomputeraideddrafting (CAD)r computeraideddesignand drafting (CADD)that describeghe processof creatinga

technical drawing with the use of computer software CADis an important industrial art extensivelyused in many

applicationsjncludingautomotive,shipbuilding,and aerospaceandustries,industrialand architecturaldesign,prosthetics,
and many more. SolidWorksoffers a suite of tools for engineeringdesign,documentation,simulation,and sustainable
designin one easyto-learnsoftware packageA introductory seminaron SolidWorksvasconductedby SixSigmaSynergy,
Franchiseof CADDCenter,on April 12, 2013 45 studentsand 7 academicstaff attendedthe seminar
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Seminars and Workshops



Seminars & Workshops

DVB & DAB 1 The future of Broadcasting in Malaysia

Theseminaron DVB& DAB¢ Thefuture of Broadcastingn Malaysiaby Ir. V. JeewaDeputyDirector,IPPTARValaysiaon

April 24, 2013 was an eye-opener for 60 student and 7 staff attendeeson the recent trends of communication
engineeringIr Jeewais an engineeringpioneerin RadioTelevisionMalaysia(RTM)havingstarted his careerwith them in

the late 1970s. Theseminaropenedwith anintroductionto Digital Broadcastingvolutionfrom mid 1990Q & the recent
digital TV standardsnamely ATSQUSA),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 seminarsalso introduced the

al f I ecarfet faddardsfor satellite, terrestrial transmissionDVBS and DVBS2 DVBT2 and RTMstandardsDigital
AudioBroadcasPlus(DAB+jandDigitalRadioMondiale(DRM)for radiotransmission

Virtual Instrumentation with LabVIEW

LabVIEWs a development environment for problem solving, acceleratedproductivity, and continual innovation A
graphicalprogrammingplatform that helpsengineersscalefrom designto test and from smallto large systems It offers
unprecedentedintegration with existing legacy software, IP, and hardware while capitalizingon the latest computing
technologies The workshop on April 27, 2013 presented by SoE Lecturer Mr.Chitturi Venkataratnamon Virtual
Instrumentationwith LabVIEWhaveprovideda handson experienceon LabVIEWor 15 studentand 1 academicstaff.

Thermodynamics Performance and Heat Transfer Analysis of Parabolic
Trough Collector in Solar Power Plants

A seminaron & ¢ K S NJ 2 RReyfdrméanicésd Heat Transfer Analysisof ParabolicTroughCollectorin SolarPower
t t I yinasiptesented by Mr. Omid Afshar from University a | £ | @ow@rdEnergy Dedicated Advanced Centre
(UMPEDACY)niversityof Malayaon May 5, 2013 Theseminarasan interactivesessiorof the presenterwith 35 students
and9 staff participant,discussean the performanceof solarpower plantsasa promisingrenewableenergysource

Seminars and Workshops



Seminars & Workshops

Internal Combustion Engines and Nanotechnology

Atwin seminaron Internal CombustiorEnginesand Nanotechnologyvasheld on May 10, 2013 Thelnternal Combustion
Enginesessionvere conductedby SoBLecturersMr. SyedMohd Bahrinand Mr. Low YeeSanwhile the Nanotechnology
sessionwascoveredby Mr. Lim SiongChung In the first sessionMr. Lowsharedthe knowledgeon the basicoperations
principlesof the internal combustionengine Optimizationof the internal combustionengineasan extensionof the first
sessiorwasthen coveredby Mr. SyedMohd. Bahrinin the secondhour. In the final hour, a topic on the propertiesand
applicationsof nanomaterial'svasdoneby Mr. LimSiongChung 20 SoEstudentsand4 staff participatedin the talk.

‘ Hands on Training and Workshop on Solid Works

In continuationto the seminarthat was held by Six SigmaSynergyon SolidWorksin the Month of April a Handson
Trainingand Workshopon SolidWorkswas conductedby SixSigmaSynergySdn Bhd on May 25, 2013 35 SoEstudents
and 1 academicstaff participatedin the workshopwhich focusedon a wide area of designsthat included SolidWorks
graphicaluser interface, sketch constraints/ sketchrelations, sketch entities, sketchtools, sketch dimensioning/smart
dimensioning3D sketchingwith pipe routing concept,creatingextrudefeatures,creatingrevolvefeatures,creatingswept
features,creatingloft features,applyingchamfer,applyindfillets, creatingrib feature, creatingshellandcreatingpattern.

Seminars and Workshops



