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BMI = Body mass index

BP = Blood Pressure

cm = Centimeter
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HDL = High Density Lipoprotein
HR = Heart Rate

IT Band = lliotibial band
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Abstract

Background: Exercise is an activity that promotes body movements and improves
physical fitness resulting in an increase of body systems. Cycling is a form of moderate
intensity aerobic exercise that is believed to improve physical fitness. The shape of a
bicycle is designed for individuals to sit with a seat position and neck extension to reduce
air resistance following the aerodynamics theory. The cycling position including the
shoulder, elbow, and wrist is modified to suit the shape of the bicycle that results in speed
of cycling. Objectives: To demonstrate a difference of the upper extremity kinematics in
novice and experienced cyclists. Methods: 30 participants (15 novice and 15 experienced
cyclists) performed the cycling at maximum velocity for 1 minute. Their performances were
recorded by a video cdmera. All the records were analyzed by KINOVEA to measure ROM
of the upper extremity and maximum velocity of cycling. Mann-Whitney U test was used
to analyze the difference of the upper extremity kinematics between the 2 groups.
Results: It was shown that the novice and the experienced cyclists had maximum ROM of
the elbow 150.40+22.37 degrees and 131.73+17.02 degrees respectively which was
significantly different (p=0.03). The minimum ROM of wrist also presented a significant
difference (p=0.02) between the 2 groups (novice: 159.00+14.68 degrees, experienced
cyclists: 170.00+£10.98 degrees). No significant difference was found in the maximum
velocity cycling. Conclusions: The difference of upper extremity kinematics in novice and
experienced cyclists maximum ROM of elbow and minimum ROM of wrist. The result can
be useful for adjusting the cycling position to suit individuals’ bodies. The results also

benefit an increasing of velocity following the aerodynamics theory.

Keywords: Kinematics, cycling, upper extremity
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Todudn uazwln ATP #u TadugninmangainiulueacdlnTaeugn
AR TiDEas nsauARRNTIReNBLadiny Feanfiuatpetuacamuniy
2. NslRenulnTEeTEULANe

. ¥
W lafinunalnuasudansaty

Ansmsisiuzaninlaanas

- ﬂ”l‘iquﬁﬂLﬁ'ﬂﬂﬂﬂQﬁ’JT@ﬁﬂﬂ%LﬁlNN’]ﬂ%u

- WBnondesuazBlilnduAsdnasdinasassuusudenandianluyg
iiaida

- ndndefinnaliduusnfuamumnuiniamasaideanay

- mazueanAraslanRuazRaLs RNB N IgsEndae

- U‘%mmswmﬂﬂmﬂ:ugﬁu

- ATHEHITINSUNE BT ANg T
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3. nMEAsuuLaIRIERT

Tosuugraniaanas

SLAUADIANYIZTRALALININE 11eS (SHanas

ANTHARIRD AT ANNDUUAZTEWINDDNNIAIN Y AN RS

1] 3 v . ax
NN ANAEEUAIAINNS DULRNTY

¥
nazgnuazduiiaouuiiousafadu (18]

nalnnIseausRalnazlsusRantsaanfasnILuasEin

nspenftdInie natede nasvineweasndimeatsielidrentednns
LﬂﬁﬂuTvlqmﬂuhqquanguﬁﬂ Towfifiniavinmassszusineg Tudneniegasmium
AnaduinisesnirdemeiuszanBnmuazasey 5

N1599n11A9N1e anqutvean(Aiiu 2 Ansmr Ae nseandidenisuuy
Weundudunisaanindniefiesniafies (nadauwdi) uaznisaandidnieyndu
viadudeulnanssinganu (van1slin) Redrdgyfiesdnsensifife nswReuuyag
maniiffiieTuarnnisinansbisudugaafinennisesnirdentafeensafien
fantiaidy nnspantideniaiflsendaudenssliinadanisandnsinisidiuzasiala
winsinavamwiiulszdmstieandnsinisidineaninlasg

N1SADUNUDY (Responses) aufndwihiiinanindentg niswAswudas
ynasinfitaasiudatasdug nendsniseendidenelidugaas Thud sasnnisiiv
yawinlaifindu anasiuRengedu Wusmsnniamels v

" 19U5udn (Adaptation) azAnnsuAsuuamnelaseadng wiamind iannvde
faunrendantsin nrsusudadesbidiuluiuimilnasfoctna@inlitiaunda
1 dai Turd vintaguinidenliunntu ndsidatunatuoTedu s

nspanfdsmesznasintiifanmaifisuresssuuseanSviauaziRunis
¥nameasssuuyszamuazndnniiles wananisnentedeessusiane aanadaud
Wadu Tagusunalnnnsaruquaamgitimanzay nasasessmaduazdifnlnlad
srgnIunIu inssnAsmlusnnigazanadll@esq usdrenieezusuda RS lH

aanmnasnmeiiulsedan uazamnsosantainieBninduleaebideuleudn [19]
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. v
asflsznauiugmlunisaaniiding

1. N199UFUINNY (Warm-up) 49919R12B4NI1TBUEUINNIEAITHNNDN
n1998N1NdINTY NIBUgHINNIBITIlL RN Mg RTaes NI AruBangunns
dwdnuazndnniauazanusaudin nsaugusrniedandaeiunisuimiuuas
matanzasndnsufiaTunisaugusnefiiauginsd

- ynnssuguswnediuegn 10-15 wnf

- inlindnndedanndanduuaziadasinisavinemlfiifngasns
naLAReNig Wi Naliiu NMeAamENs] uasfiensanang AEuniseususny

- Ymssugwisiemelnsiamizndnaudefifentestunaesntidenie

- nspugudniediasidaetneing Wezuuimadeuuazszuumeladss
s

a Ve a

2. graniseennnaInIenIan1sUfURAenTsN (Workout/Activity) Waaenyl

'
o

yn1sauguinenieiadeduniaauda noufleBuniseandideniemesdanidadin
Vimnzanlneiiswnessanteuimiiatwiasswasiaoniy foufiahseiasd

- UfiiRiduaan 30 wiiidls 60 w1l

- Uﬁﬁﬁﬁ@niiumum’mﬁmmiﬁ@zﬁ’mmdquﬂﬁznwﬁmq 1 AU IUS
yaandmiile armaanurandnands anueameesszunnadeuladin uazszuy
mela  uavANEusn

- URmsAnafaIn1suaeusAazyAna

- AEMIMULAZENIANIMNENITRANMNAINTY

- dm3ugiBusanidnme MiAnszeznatunissatidenieuuuiidoeinuay
srmnaramineasamlined

3. N15AAEEN (Cool-down) NAIAINNTFBENANRINIBENMINNITARIBEN
iudauddgtunisdaeidenmandudinginls Tudasrsnisaaneguiidss@ngnm
Tunnstfasnismsumduiidndatudasmeaugusune Safiatugeed el

- UfjiRiduinan 5 - 10 Wit nfsenmMseaniadeniy

- FnlifinsinnensNgUuLUn1seenindeniy

- fianssuilvinsznaudion nadinin nmeanenzg madawBunndnale

— A9 EALUNSIEIYBNENTTInIE SN R
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Ussluaiuazandnrasnisaandndoniy

NMDENEINY DN IN NN BTN AN IBIF TN DLIDIANTIDN NN NNY
FogninifinnsiAeuaseainsruaunisaingilusnenishmanedin uaznisesn
Adsnngmusatafinanauaussanysnisasiunsussinadidednle donnlaes
sreaviBandasio (Ui

UseTamlznansaantndsnneffinanedinugnene

1. stuwilauaznsmadeuifon niseandidengedumsinanediunisiis
UFnieaadanidnieg daelsuds inasmidenrinsetwiidsz@aninmiitsy
fanwdangud fa3umninieandianbududon Walssandnmnsguiiaden
aansIniials nsuanieufnetumaenidenun inanuquomanaidon Faiuna
raan1saantrdsnipatsinanedaiiunalntunisasiulsainle uazdonvinhi
Tawnamasaasinfifinrammiuiusianas @9loiusia LDL (Low Density Lipoprotein)
dozfiumddgesnemumiomasndamiaMifiansgaduaemanaden uazdos
v'i']‘fﬁTﬂtﬂﬂmmamjﬁmﬁﬁmﬂwmmiugaLﬁuﬁu @9 HDL (High Density Lipoprotein)
femugeinlanafiazfinlsainlauazyinliinlssnantianas uenaninisean
Adanestsaiasiisamiming anludufiacantudrsniefinarinBinanuey
Tafinanas andnsimasiuvensinlssusugainndsaantindsnie

2. szuumiela nispandndenisagreanianariatinsasensenaingj
néwidafivimtinfinelafiacmuausainenliatuinBisumeniaiimetadonde
welsnanudazadafadn wanRuGinsainiafimelasaniiuiianendmaelaga
Wnfite¥auas 20 vintisnsniemelatnas anadneasmanelaiadu ueneaniu
fainliusanmenismadeubaniinguanlidduiinisténandiaundneflussansnm
Ny Lﬂ'umquwumuua:m'mm34'lsnTumsUﬁﬂ’ﬁﬁ@ﬂssuﬂ'ﬁﬂaﬂﬁqﬁ’emﬂ Ul
Aanssumavinemineg ddnussdniu

3. swuungffuiuuszasfirelifausse nmssandsneetnnsiianas:
75';21w‘v'uﬂszﬁw%mWﬂﬂsv‘iﬂmuﬂmizuuqﬁﬁuﬁ'uv‘h?ﬁmﬁuév'eﬂ'ﬁw%iyLﬁu'[mmwaﬁ
AnUnAlAuazifinnisnadaurasifiniiansneiinlaled anileduidaonisiin
NzddN wzSmessuuadenzfuiug deeannisifinnsSean &

4. szuuAeN(3YIDUATANSIHINRIYRINNG nMspanRIFInIEagnadIND

sznsriuliisanmuanlninimasgaslundAumdu uazusdfumsuinarinhdinas
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WauuaeEsinen Aa Woleszidiuduaczusedn 1w nduadewats nisaaneduss
Tnalamudisdudiu uactunfidearsfinisaranelei mawdsuwasdonges
FlFeniafindsnuintubisunatundsenidediluntsanndidonig Wiunts
IWINATYEMNS uaznAsUART AR uazngAnewRamy anssAuBuganTunszua
don Sefwarianisanniandoeaslsaiuman

5. sruundifeunnazgn nnseandidenienduainanevintlinszgn
nazgnesuuaviianineg uisuseiu Tiud ndnaule @ussiiaamamnsalumsdauacmn
F 18 Fasdaszaintsniafaninaldnanngaenisiafaning wisiaRauinald
snndnin@ illeasdlsznaudiniidastunisindaninadufuse saadurm§uan
nssanirdenievdegimafiansfintulugfalsrinfufiantesasuasnduasyinli
anssanmmenisundmdduanlusas senerndianlentudafguunning
ndnanfloudeussuazndsmAtusinrsazanansing isiu neandandasingg
nazaratundadannnyi Bingmdemansasueandianliunnin uszonziivn
ndnaslavzyinmethalammin fafunsiRuauuiuss wenandnisesndidine
sgnmiaNeszaNsataeTasiunmzTsanazg e lisanamdeneainszen

6. srunlaram nsaenfiavniasgtemianeyinin1sineuenIENes
fusrAandawAdetu Snisdeemlindnaidasiaeg inemusramdulif uazdoinTh
ftnzsineg Anounnkastssamanluiiinemilid wszmseendidsneerfunseiiu
Widonuoandiandeanuasuoniutau uazuonndunfuesnuiaisiasunszdu
ssuulsramdnTuiasndanisdenaliudesanuminligamgluasinniganas
\RaBanandanfisonaninlasenaliAnganpendianludousingg aaedemeifia
g fuanlneanlsd NNt BMEDIRENMIININAITYUASLANEMIS
Wiurindauile

7. STUMNIRNEMNT AnTeeniAsnnsatmiaNeaziieananInnaTiaayn
wsnzzasinnspanfdsnagamnsazimaius Wreuiinngs uasvintisnentes
nsudpgarsunniliBenaanantuan (4 %ouuﬂﬁt%uﬁqw‘éc&qmﬁumizma UaT
anspanfdsnedeaanansieiivinifounatunsanizenms wazdntueneiids
ﬂﬂﬂﬁqﬁ’qmﬂmLﬁu‘ﬁﬁ"’u@:ﬂqaammfim?;iaﬂsmmnsztw"nzmmsﬁv’qé’oamﬂ'ﬁLﬁﬂfiq"fuqo

¥ { &
BRI lARAADIDR
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Usrlaminmenspandndsniefitnavneinanlauasdonn

nssanfidsnevenmilasniis:lamisasnenie ffindmuudadid
Uszlamisiednlauardnndndnn sisdinsannnnspanidinieethsasiianaasiinald
semeifinnmamdsansansoalianasit Gundt dunodite Sogradailacfiqniagne
ne3fu fnavinlianeinisiadngn anrdnadandiea uazniseanmiasnigyiniiin
AIEnEM ndanan udala Giidasda wansiniinnseandideniedaiinacs
@nsutumuies uasfinaaliindusfiingnssadug tumnsdatusaslnsaniznns
sxdudoannistiansianiin 9y nsguyns nshngs uiu nssentdsnieyinTh
wuLUWMNIRIMAURTY Tneawnziiuenlinduainaisden nassnindnienie
nfiifiunganizazyintifaaaudnle uarn1sBeuingfinssn Syadnnnds

2 © o/ s fl; L) o/ b4 ]
Aarandufinfumpe s uaraansneghudanlfatrefiauge

ANSTOMWNINE

ANFTONINVINNTY VN8 mwmmsnwmqﬂﬂaﬁfv:us:ﬂﬂuﬁwﬂﬁﬂm
fidramelifinnsindenbmsenidsnevdaiindexfiaanusannndnnafitaufenssy
#AnuszdnTulfiadrefiussangnmduszezinanfinsaiuumg Ingliuaneainns
m'ﬁmmﬁmmwLﬁﬂﬂﬁﬂ?ﬁﬂsﬁﬂgLLazmmfiﬂﬁuﬁmﬁuq’mfa:UnﬁTﬁTwwmﬁ’mqm%q
uazlwinuafgafuanssanmnnieiifagiasmieuazmuaulfiguiutimandd
swmebifinsindeniwissantidniesellan e F8nsifiefiessnunanmilly
THfgaunisaanidenionislindoniiudsyen Genisesndadeniauanainazyini
ANSIIWIINIERTuLAaSaeTastulsafiinannstiannseentdene [Fnday

i lsmialaienanssanm Tsanadiulafings wma Tsadian diugi (14, 15]

BIAUSLNDUVBIANGSANINNWNNEY
ffflanssnnmenefeslsznaudsesdlssnauTuusiazin el

1. Arwudoussreendnaiile (Muscular strength) ATHAINTTO IUNNSAAFITB
ndruidafiaduuseiaraingsin 1du anudusesasndrmdouznlunnanads
sadnman

2. ANBANHIBYTEUL nadsuIAnauarUan (Cardio-respiratory endurance)
insedussnaurasanssanmnsmefifiaaaddgann ssuuns madsuuaznng



ADEATUEANITFNENS FrnenIwlR 12

wislaazsidnadaetuinte van Weasssruudidfinoadniugiulaseadouasding
fnafis nanndenduidow eyt endardieendiauuasasamng uliud
mazﬁf;’qs‘ﬁamﬂ dnnlanfiauinasuaulnaantsd (o, uarnan@nuaaiedusaniuain
379n18 AMFEanidentuIiaNmMIAINEANNIBIsT UL Inadsuuaz a3 aiEun
Anatramiledn n1seandidenteuvuuelsdn (aerobic exercise) Taur n1s3amans
dnevi Tudnsen uelsdn n1sidin NspenmdsmantiamnsavaIANNEINIT0YE9
yaaalunsvinemlszsdunsanisisraainiindussandnmlnegusiasinnig
wilegdnnnifin ansiesdnduadefinBiarnsuiadniony fafmisimn
ANEANIDITTUL MaReuuasUensuisngaeaeiunisuiauls

3. AasununaneaIndaaiide (Muscular endurance) tiiuA naINI50 LS
nénuflefieanusaligng umlnghidaoamdamies wu Tunsimeli (Push-up)
vasyanavihanansayinihmidend sofestuffedyaasiudanuuiousaiy
agwiagnfiBontudnduannuuiussuuuyman (endurance strength) TudAarszandu
@:ﬁﬁ'«vnﬁumamﬂﬂgmaﬂmf;mm'smﬁﬁﬂmﬁmﬁﬂﬁ’u WueauunesnaaT 1
N151AN NM9ITENSEN d1enn wazdameny iudiu Aenssumanideduiiviensss
uelsdnfidaaBunmavamnaaneaueasssuunafeuianuaslen sedusznaues
ansanmnuMeifsaliastuganwisssdmiideaadaiusidunnsiitosssng
oRFuiudiudsenesuiiusngmessgunmwia

4, m'ml,%wmﬂﬁwLﬁmm:ﬂg‘jﬁ‘%mmﬁmmaum (Speed and reaction time)
mq34mmm?um'suﬁ:ﬂmmuizwifmﬂszmw%'uﬁu'i:mm"fw'mmzm’zfluLﬁﬂﬁ;
Ug‘jﬁ'ﬁmwﬂmﬂﬁwLﬁﬂ‘fumiﬁfnquu'mdqum%faﬁv'\mumms‘wmﬂLﬂﬁﬂuﬁTU'g'Lﬂﬁwu'lﬂ
TaelHnatineiign 1w 39 50 wme, 9 100 s, d1erh 50 was, dreni1 100 s

5. néwilafndordesiunetiadusiaf (Muscle Power) AMNAINITATHANS
ynaausdrsiuiiiulasasndaiafiosaonunenengega u nnsentawmin,
AN9251899Ng

6. Amaudangusiaf (Flexbiity) Aornaintsalunisindanusznada
sasndsiile iy dasasineg uBunompdannndning msfinuactivaesiouns
Mufumnuasnsorssiorefiasinn ndmidsruasdinisRnanugaudanasyindu
Uszardanfiunistinannuisuseionanuasnaanisiin dosnisinaruuisusennsiin

=S v - 3 P a I3 (% ﬁ 4 =4
mf-_lf:!ﬂﬂﬂﬂutuﬂﬂﬂulﬂuﬂ"l‘iﬂﬂﬂﬂﬁuLa?.NVI'Vz HIANTITUIALIUATBURIIINNTIINNNAITE R
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wmiaandailegnadadeanlonianisifiunsasafingdruide (muscle cramp)
wensinidzanisumuuas IlHsuLes Tamigegmennnsfinanaganfdsnsiinns
augusenetsanaiivanzan Tneligomgfindsidagdunanns

7. fanuaansuaaadesln (Agiity) Arrnamisaliunisilfauudavianag
vavINMemmdinssliednaviuiidle W medesdnaugnunmnaues

8. #ArnaIn15nluN19NIIFT (Balance) mwmmsa?umsmuv-]mi'm'm
vaosmeliagtudnunsidanisiilidneragudnumsindauiivioagiui iu

MMINTIAIUNTI [Hpindnunadin [14, 18]

gﬂsmumsmﬁ@w‘v"l (Forms of Motion)

Tavniad (Kinematics) sz mitisssnamansfiiunisasuneeedszney
msaReung Fafeadeetudumie Avnangs uazanasereasdentelaelifings
Aerssntegumnaivintifanisiadening nsiadeufiansnysddauninifiunis
NANHAIHTENI19N19LAREUAB1EN (Linear motion) umﬂﬂimﬁ@uﬁt%wu
(Angular motion) Fefadnuiunnsinaeufiatnouriada

1. MandeuiiBadn winnsinAawiiuuuidunse (Linear motionvtranslation)
Lﬁﬂﬁukﬁlﬂw‘ﬂdquﬂﬂﬁéwﬂﬂﬁLﬂf\%ﬁuﬁLﬂuizﬂzﬂﬂdlﬁﬂﬁ’uTﬂTuﬁﬂW’NLﬁﬂ?ﬁulLﬂxT{f
srasiminTBedemunsnsuen#8n 2 uwudeeds

11 nsnReufliBadunss (Rectiinear motion) azifinduidaynaanyes
swmendoufiudunselulsrasnavintuiiamnadieatuuss Hssazioanvinm

1.2 mawadeuiiBaduls (Curviinear motion) avadinafiunisiadoud
[Bardums9 (Rectilinear motion) uanAneuAsITEMINITEINMTIAABLTTMENTH

2. ﬂ"lil,ﬂﬁ.’ﬂw?iL%GHNﬁ%ﬂﬂﬁilﬂgﬂuﬁLLUUWHu (Angular motion/rotation)
Watuidanndoueasineneniaui lfaesufvindufieniodendu uazlisrezinan
WinAMTBULNNNIMA (Axis of rotation) Beunuilazdannniuszuiy (Plane) 289013
\nRauT

3. m'ﬂ.ﬂﬁﬂuﬁwumauwmu (General motion)
lanisinRanfiBadumdanisinaaufiuuuiiuidunss (Linear motion/translation) LAY
nslAdend L%GE;INﬂ%ﬂﬂ’I‘imﬁ,ﬂuﬁLmUMHu (Angular motion/rotation) LAmdug x4

seiaAnNNSIARDUTA
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WUUNAHNNAIU (General Motion)

Fafindnanrlamafiag (Kinematics) 1iun1sAnuniivasdsznauaninis
indenmlnslinsdnrniandoninetnadugisses

s (Position) mxnele drwmisitinguaadnaniedagtusiniaiiqa@sd
ran1sinfaudl vdeflqnAuganisinfondl wdaszndnnisiafani samanniamng
pdmAERSianaat A AE1sBaENdN (0,0) udnirwmiessinguifisudadnn
BAMUMILNYL X vineanaaBEndiuminla uazasagasuNIuny Y vingangaEad
winla faclidduwmbeannududaa (x, y) sveznng

5£8EN19 (Distance) MaBfY ANNENIIBIENNNT "mqm%'s’wmﬂmﬁ'ﬂuﬁ'

v

TUTHa3991ngaidndunisiadewnd (Storting positon) Tuanieqafingnnisinfioud
(Ending position)

358299 (Displacement) xnedi szuzneiifadudunsesingaidudunis
\ARDWT (Starting Position) TUwﬁqqmﬁyuqmmsmﬁﬂuﬁ (Ending position) szazadaiiiu
U%mmmmm'a‘:‘?ﬁﬁﬁgwmﬂ (Magnitude) Waz#FAn19 (Direction)

AIINLTY (Acceleration) Muede STl Aeuulasaannia (Velodty)

WuBnnnneed

msadawinuuTusianing (Projectile Motion)

fiunsindeufiseinguenialnefinoimanifssd

- useliindag (Gravity) finasaidunienisindeuiilneyinlingadewd
ihiwmalAsuuuwasaluan (Parabola curve) |

- angeluanzfiddoudng (Height of release) wazarNgefinndofu
(Height of landing) agjTuszdiuidiantiu i:ﬂzmw“ﬁ’mqLm‘vzwﬁTﬂwﬁwwgwm:Mqﬁu
stuzaiAsufisngagegaanasgii

- aasEaluuuadia (Vertical velocty) vz @aundasaandniduuan
(Position value) ﬁcﬁﬂLLvniQﬂa"rJﬁfi'quﬂtﬂuﬁhquﬁ‘iv“iﬂﬂgaqmmﬂﬂsLﬂ%‘%ﬂm‘/‘; (lofinns
Waznwlaefian) uazneifhudnay (Negative value) iflaingangiin

- wsoliigiae (Gravity) Whusefinssvindieingetwiifuddqancfiingaayag
nansena Sudiusnmntiiaaaauisetiunafie (Vertical acceleration) fAnwinfiu 9.81

wasHanAidAssasfifiansagin
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- Lﬂﬂo@ﬂﬂTﬁﬁLmﬂ'szv‘i'wiﬂf‘iquuums’m Faduranaugetuunasny (Horizontal
acceleration) ¥B3mQWintueNs SamsneArudiaanmgahuunastu (Horizontal velocity)
zpsTiane

- stazanTnsingiiansagnaeiniaaziuatiuassiialuumai (vertical
velocity) Tua sz il ADUIAQUATAITNGIDBINTTURBEING (Height of release)
figandniufidngmnda (ianding surface)

aziiudnisiraeuiuuuTusianing (Projectile motion) Usznauludaanas
RN 2 d9uRa AMNuWIsTUIY (Horizontal component) ks sinae (alfinadanis
\nABWTILAZAMUMIRY (Vertical component) Fauselindaclanasdemadonisinieoud

TAnusAnsBaa (Angular kinematic) ifiunnsfinunnisiafeniififinduideyngn
vavingiadendiiusenansouunuifen nasiadauitBayy (Angular motion)
faudrAuninazdimaadoubirasmudiiuainensntenimaBesne
561989 saUINY avannsnnenyedanisznaulufaanszgnnaneiunaide
samuiulnsssvsasemesuniiinszgn 2 Sunndemafiudanda dede (oint Fevin
wiinfhiugamspuiesnsddauaeansnsavapsouqama (Axis of rotation)

1. guydaiBaa (Angular position) yianefiontsfidmdassinuaneyiaa
funidumdaBnssuumid aunsaduenlidiu 2 wu hidedwiwdassunudiving
fuduBessunufliiadeandt (Fixed reference) Wanidsariulan (muuuassuuvwdauny
X, AMnuuaRanaaunuY) azidandiumlaBaanduiidn “daundadayuudiaie”
(Absolute angular position) 318N uuuwﬂexfutﬁuw%i:muﬁmu fluldundaseuy
fnAiAseiuuaraunsarAeuiils (Movable reference) azidnsnumiai@aymiduilin
“AUNIIBIHANANS" (Relative angular position)

2. 522z29MBIyN (Angular motion) AINATUNKHY ‘B (Initial position)
9uAngn (Final position) ynthiAansnldesumisunmisagdadendsrezeda
(Basyy (Angular displacement) undinedtydnuad (Theta) Smdowifiueean (Degrees) 3o
isidea (Radians) Tnsfiemnentaiadauiiaziduuan mawdanniing; Counterclockwise)
wiaiiuay (aadianniinn; Clockwise) Al

3. AaSAIBaNH (Angular velocity) etngrdndnenemuseuunuvie
FANKU FINITOUBNAIN Fa1a9ingiindanfisauunuld BendiaanmaBeys

(Angular velocity) Svvngifiuasandafundl viaisisiensiadunit uasdoydnuot Toak
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4. A9 B9y (Angular acceleration) R51n15UALLLLAYBINNE
wiesnsardnfinndsass w3 1sifeussiunifderasuasuinudinedydnunivaani
[16]

uaslslanniia (Automotive aerodynamics) Ae ninananamand [un1sine
Infrefuffisesiednguaieuiiednals Sefneiinuniniigadaeniafivials asfinun
naAENlMaIB9BINIATELY (Flow fiekd) FnquaRenudl (moving object) vialanasn
AMNIDMUIINTZAA (Forces) UAZAANIIYBIUTINTENN AndRnuARBUATH (movements
acting on object)Baazdre AU IFIMBINA ( Drag) aneesuniuananiagaeiuuss
Avinada (Lift forces) sandvmnafiafizsnmasssnifialinnausagelnendniemnasy
T¥ranRamssaanuuy uazglauedan (Wind tunnel) nénnisifgaiunissenuuudnssy
#iavnanuuuusls msnzesliigan Auusuinititiasua ilFiZouazumdu feiuly

Y { & w1 o
nspanuuLdnseiihueg Seesnuuuligasiign 26, 27]
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UszLan Hard-tail

51 3 Mountain Bikes U521 Hard-tail

(ﬁm: http://www.bikerider9.com/article/Uszinnanasn)
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3) Comfort and Hybrid Bikes (@nsenlEUse)
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1% 6 458 Hybrid
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{ﬁm: http://www.bikerider8.com/article/Usznnansan)

4) Urban and Commuting Bikes

fgﬂ‘l’?ll 7 Urban and Commuting Bikes

(an: http://www.bikerider9.com/article/U gL nanTsnu)
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51t 8 dnaeaiui (Folding bike)

(ﬁm: http://www bikerider9.com/article/Usznyanssnn)

Tnsg i nandusnlnedqaindainemesWinivinemdisauunines e

AuNaNLTITN 119 ngtuTuEulEdenTo HFune el THwiesusemantn &

P v ¥ . 4 ! o o ' o
sruudugssiiamnsanseeasuiFdniminiinaasimiulaia Uaauaunisans (Wl

ars

NOIRDIEIRALTITNY B TUT

;nh‘r'} 9 4ngeu i

(Fan: http://www.bikerider9.com/article/1}32LnM9N3811%)

dnsuufindifed udnsemfissuuiResing Tdanisonyund (8 uaxlag
Anunaniifiesiden Iiidwes nswsnazenfaniseanussfnwiuladdiminiuiuas

AUATIENNY [21, 22)



ATHZATHE MALITANNRS FEmenINUNIR 23
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