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ύЎᄔाύЎᄔाύЎᄔाύЎᄔा    

᠙ܭᕉߥཀ᛽ܩޑᓐޑගঀϷᆘૈࣽޑמว৖Ǵҁࣴزჹӧ Formula 1ς຾Ε

ၮҔ໘מࣽޑࢤ KERS Flywheel(Kinetic Energy recovery system by FlywheelǴ०

፺߸ً୏Κӆғس಍) س಍଺ۺཷޑ؁߃ϩ݋ϷϟಏǴௗ๱௖૸Ԝس಍ӧ௓ڋ΢

ᔈ၀ᜢޑݙБӛǴ຾ԶஒҞ኱уೲۓࡋကࣁ KERS Flywheelس಍ޑख़ा௓ୖڋ

ኧǶ 

 

Ҟ኱уೲࢂࡋ΋ঁࣁΑϩ݋ KERS Flywheelس಍ϐᡂೲК௓ڋԶۓကޑख़ा

ୖኧǴа KERS Flywheelس಍բًࣁᡏޑ߸ًᆶ୏ΚٰྍਔΏሡһᒘځᡂೲጃᡂ

ೲКޑ௓ڋǴځᡂೲጃ٬܌ҔޑᡂೲᏔࢂҞ߻നӃ຾ޑ Extroid CVT(Ξᆀ

Torotrak)Ǵ๱౳ځᡂೲКᡂ୏ೱុޑᓬᗺǴրΓёஒᡂೲКຎࣁ΋ঁೱុڄޑ

ኧǴ٠аҞ኱уೲࡋ଺ࣁᡂೲК௓ޑڋख़ाୖኧǴฅԶǴًؓޑၮբ཮ډڙӚᅿ

ΚߔΟεޑډڙ܌ύǴஒًؓࡋҞ኱уೲډቹៜѸ໪ԵໆޑΚߔΚυᘋǴӢԜߔ

೿᏾ӝډᡂೲКޑ௓ڋǴаቚу௓ڋᆒࡋǶ 

നࡕǴа LabVIEW ബࡌ΋ঁڀԖ߸ًϷୖߐݨኧ௓ޑڋኳᔕϟय़Ǵ٠а΋ී

ѱ୧ً(Toyota GT 86) բًࣁᡏޑೕ਱ǴԶ KERS Flywheel߾а FIA(୯ሞًؓᖄ

࿉)ޑۓڋ܌ೕ਱຾ՉኳᔕǴаᡍ᛾ᡂೲК௓ڋԄ҅ޑዴ܄ǴฅԶ࿶ኳᔕϐࡕว

౜ᡂೲКޑᡂ୏٠όӝ౛Ǵвಒ௖زϐࡕว౜౛ፕޑ೽ϩ٠ؒԖୢᚒǴΏࢂॏж

Ԅၸܭᚳᚇ٬ளኳᔕᇤৡჹ่݀ቹៜࣗ႐ǴԜୢᚒ߾஌ఈӧ҂ٰᝩុుΕࣴزਔ

ှ،ǴԶҁࣴزനಖޑଅ᝘Ώࢂ௓ڋԄࡌޑҥǶ  
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Abstract    
 

Whereas the raising consciousness of environmental protection and the 

development of green technology, this research preliminary analyzes and introduces 

the KERS Flywheel(Kinetic Energy recovery system by Flywheel) technology which 

is already applied in Formula 1, and then investigates the main phase of the system 

that should be focused. Thereby, we can define the Target Acceleration(hereinafter 

referred to as T.A.) as a controlled parameter for the system of KERS Flywheel. 

T.A. is an important parameter which is defined for the analyses of the 

transmission ratio control of the KERS Flywheel gearbox. The KERS Flywheel, as 

the source of braking or power, depend on the control of transmission ratio of the 

gearbox. The transmission of gearbox is using the most advanced CVT(continuously 

variable transmission) called the Extroid CVT(also known as Torotrak). Based on the 

advantage of having the continuously variable ratio changing, I considered the 

transmission ratio(hereinafter referred to as Rt) a continuous function, and the TA, an 

important parameter of control of Rt, However, there are many types of disturbance 

by drag when a car is operating, so the effect of them becomes a necessary concern of 

T.A.. A way to solve this problem is to integrate the three main drag of car into the 

control of transmission ratio, in order to increase the precision of control. 

Finally, in this research I establish a simulate platform with the parameter control 

of braking and power, and start running, using the KERS Flywheel standardized by 

FIA and a car specification of Toyota GT86. This helps to confirm the validity of the 

formula of the Rt control. Nevertheless, the variation of Rt after the simulation is 

unreasonable. After a bit of reconsiderations, the theory itself is found error-free but 

the inaccuracy caused by the enormously complex iteration function is a great 

influence. Thus, I hope to see a solution of this problem by further discussing in the 

near future. At last, the final contribution of this research is the establishment for the 

formula of Rt control.  
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ಃ΋കಃ΋കಃ΋കಃ΋ക        ᆣፕᆣፕᆣፕᆣፕ    

 ୏ᐒزࣴ 1.1

    

෧ݨԡǵҡޜሽଯᅍǴаϷҡϯᐯ਑ϐݨᓐǴܩཀ᛽ߥԃٰᕉ߈    

ౢ฻฻Ǵૈྍ੃઻ޑനλϯςڅࢂό৒጗ޑ᝼ᚒǴӢԜӚεًቷ઱઱

ӧ߈൳ԃ௢р೚ӭႝݨషӝًаගଯᐯ٬ݨҔਏ౗ǴฅԶӧႝԣೌמ

ؒԖख़εँઇޑ௃ݩΠǴႝݨషӝًϝฅሡाଛഢᡏᑈᚳεႝޑԣس

಍ǴႝԣϐൂՏᡏᑈᒡрૈໆϝฅکᐯݨԖࢤৡຯǴ܌аӵՖ൨؃ႝ

Κس಍ϐ׳εਏૈԋΑႝݨషӝًว৖ࡰޑ኱ǶԶᆕᢀ܌ԖҬ೯πڀ

ϐૈྍ੃઻ޑኳԄǴӵ॥ߔ੃઻ǵًϣҔႝǵ࡙ೲǵྩً੃઻฻฻Ǵ

όᜤว౜ྩً܌੃઻ྍૈޑനੁࣁ຤ǴЪڀԖ΋ۓำࡋ΢ޑ࿯࣪ޜ

໔Ǵ܌ᒏًྩޑ୏Κӆғس಍ݨߡฅԶғǶԖձܭ໺಍ྩًஒ୏ૈᙯ

ඤԋ዗ૈ٠ຽණܭε਻ϐύǴځфૈᙁԶقϐ൩ࢂஒྩًਔ઻ཞૈޑ

ໆᓯӸଆٰǴӆஒϐճҔǶ 

 ӧѠ᡼Ǵྩًӆғس಍ϝଶ੮ӧࣴز໘ࢤǴϿኧ୯Ѧًቷࠅς࿶

ஒԜೌמໆౢ٠ჴሞၮҔܭѱ୧ً΢ǴЪӧ F1 БำԄᖻًሦୱύǴ

ԜೌמΨς࿶ࢂӚεًቷ࣬ݾว৖מࣽޑǴԶҞ߻നදၹ೏ௗྩޑڙ

ً୏Κӣԏس಍(Kinetic Energy Recovery SystemǴKERSǴҭᆀྩࣁ

ً୏Κӆғس಍)ԖٿᅿǴ΋ࢂӧྩًਔճҔ௓سڋ಍ஒଭၲᙯඤԋ
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วႝᐒǴᡣႝࢬӣкԿႝԣǴՠԜᅿБౢ܌ݤғޑᕓ໔ႝᓸཱུεǴԶ

౜Չϐႝԣӵ᎖ႝԣǵᙻణႝԣǵႉለႝԣ฻฻Ǵځ೛ीԵໆᕴࢂа

ӄࢂ܈షӝًႝݨ٬Ҕӧࢂ಍όፕسаԜ܌Եໆ [1]Ǵࣁਔ໔кႝߏ

ႝ୏ً΢Ǵ೿Ѹ໪࿶ၸ௓ڋᏔஒځкႝႝᓸफ़Կό཮໾্ႝډԣޑำ

ԣტႝ࡭಍Ǵаᆢس጗ፂкႝࣁќѦଛഢ΋ຬભႝ৒଺ࢂޣ܈Ǵࡋ

௽ᙯ०፺Ǵ٠ճҔ໺୏ᐒᄬޑύޜ࿼ӧ੿ܫၮҔ΋ࢂ߾Ƕќ΋БԄڮ

ஒྩًਔޑ୏ૈᙯඤࣁ०፺௽ᙯޑ୏ૈǴՠԜ΋Бݤ०፺ޑᙯೲஒё

ଯၲऊ 60,000RPMǴԶЇᔏᙯೲӧӭኧਔ໔ࣣόډ 10,000RPM [2]Ǵ

ӵՖԖਏ౗ޑ௓ڋϷ᏾ӝࢂޣٿ΋ࡐεޑፐᚒǶќѦԖ٤ᏢޣΨගр

ΑႽࢂຬεᐎҜโǵᓸᕭޜ਻ [3]ǵࢬᡏ୏ૈ [4]฻ᄬགྷǴՠҞ߻೿

҂຾ΕჴҔ໘ࢤǶ 

 όፕࢂ०፺ԄᗋૈႝࢂԄǴࣣሡा௓سڋ಍а᏾ӝځਏૈԿന٫

ϯǶҁࣴ׆زఈૈ୼௖૸Ȩྩً୏Κӆғ०፺ϐس಍ǴаΠᙁᆀ KERS 

FlywheelȩǴ٠Ъ௢Ꮴр௓ڋኳࠠǴௗ๱а LabVIEWബᗖ΋ኳᔕѳѠ

຾ՉኧॶኳᔕǴа೸ၸ߈՟ܭჴሞ٬ҔᕉნޑኳᔕΑှ٬ځҔਏૈǴ

යࡑӧஒٰԖᝩុࣴޑزᐒ཮Πૈ୼ஒȨႝૈԄӆғ०፺س಍ȩϐ௓

 ϕКၨǶ࣬܄ϐ੝ޣٿኳࠠϷኳᔕ΋٠ֹԋǴ٠ஒڋ
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 ᄬࢎزࣴ 1.2

 

კ 1  ࣴࢬزำკ 

1.1.1.1.ዴᇡ०፺ᆶً፶ϐዴᇡ०፺ᆶً፶ϐዴᇡ०፺ᆶً፶ϐዴᇡ०፺ᆶً፶ϐЁκаϷೕ਱ЁκаϷೕ਱ЁκаϷೕ਱ЁκаϷೕ਱    

2.2.2.2.௖௖௖௖૸०፺ᆶً፺ϐ໔ϐ໺୏س಍૸०፺ᆶً፺ϐ໔ϐ໺୏س಍૸०፺ᆶً፺ϐ໔ϐ໺୏س಍૸०፺ᆶً፺ϐ໔ϐ໺୏س಍ 

3.3.3.3.௖૸ًؓϐߔΚٰྍ௖૸ًؓϐߔΚٰྍ௖૸ًؓϐߔΚٰྍ௖૸ًؓϐߔΚٰྍǴǴǴǴஒߔΚ᏾౛ًࣁೲϐڄኧஒߔΚ᏾౛ًࣁೲϐڄኧஒߔΚ᏾౛ًࣁೲϐڄኧஒߔΚ᏾౛ًࣁೲϐڄኧ 

4.4.4.4. ௖૸०፺௖૸०፺௖૸०፺௖૸०፺໺୏ᡂೲس಍ϐᐒڋ໺୏ᡂೲس಍ϐᐒڋ໺୏ᡂೲس಍ϐᐒڋ໺୏ᡂೲس಍ϐᐒڋǴǴǴǴࡌ٠٠٠٠ҥኧᏢኳࠠࡌҥኧᏢኳࠠࡌҥኧᏢኳࠠࡌҥኧᏢኳࠠ 

5.5.5.5.᏾ӝ०፺س಍Կྩًᐒڋύ᏾ӝ०፺س಍Կྩًᐒڋύ᏾ӝ०፺س಍Կྩًᐒڋύ᏾ӝ०፺س಍ԿྩًᐒڋύǴǴǴǴࡌ٠ҥځኧᏢኳࠠࡌ٠ҥځኧᏢኳࠠࡌ٠ҥځኧᏢኳࠠࡌ٠ҥځኧᏢኳࠠ 

6.6.6.6.᏾ӝ०፺س಍Կ୏Κᐒڋύ᏾ӝ०፺س಍Կ୏Κᐒڋύ᏾ӝ०፺س಍Կ୏Κᐒڋύ᏾ӝ०፺س಍Կ୏ΚᐒڋύǴǴǴǴࡌ٠ҥځ௓ڋኳࠠࡌ٠ҥځ௓ڋኳࠠࡌ٠ҥځ௓ڋኳࠠࡌ٠ҥځ௓ڋኳࠠ 

7.7.7.7.ᡍ᛾΢ॊኧᏢኳࠠᡍ᛾΢ॊኧᏢኳࠠᡍ᛾΢ॊኧᏢኳࠠᡍ᛾΢ॊኧᏢኳࠠ    

8.8.8.8.᏾ӝࡌ٠ҥኳᔕس಍᏾ӝࡌ٠ҥኳᔕس಍᏾ӝࡌ٠ҥኳᔕس಍᏾ӝࡌ٠ҥኳᔕس಍    
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1.ዴᇡኳᔕЁκаϷೕ਱(ًࠠ࣬ځکᜢೕ਱ǵനεനλᡂೲКǵ

०፺࣬ᜢೕ਱)ǶҗܭҁፕЎϐࣴز୏ᐒΏ׆ࢂఈ೸ၸኳᔕ௖زKERS 

FLYBRID ҇ܭҔً΢ޑჴҔ܄Ǵ܌аଛӝኳᔕϐًᡏೕ਱ҭᒧҔ҇

Ҕً(Π߄΋)Ƕ 

ᡏೕ਱(ᙦҖً   1 ߄ GT86) [5] 

Max Power  147 kW (197 hp) at 7000rpm  

Max Torque  205 N·m (151 ft·lbf) at 6600rpm  

Redline 7400rpm 

Max Speed  225km/h 

Doors  2  

Engine  Subaru Boxer Flat4  

Cylinders 4 

Engine Capacity  1998cc  

Compression Ratio 12.5:1 

Fuel System D-4S DI EFI 

Gearbox 6-speed manual/6-speed auto 

Wheels 16 inch 

Tyres type 205/55R16 

Drag Co-efficient 0.27 

Frontal area 2.280875m^2 

Kerb Weight  1,250 kg (2,658 lb)  

Fuel Consumption Combined  
 

C02 emissions 160g/km 
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2.௖૸०፺ᆶً፺ϐ໔ϐ໺୏س಍ǴΑှ᏾ӝޣٿᙯೲϐᡂೲس

಍ಔӝ(ՉࢃᏁ፺ǵᅷዬԄ CVTǵᚆӝᏔ฻฻)Ƕ 

3.௖૸ًؓϐߔΚٰྍǴஒߔΚ᏾౛ًࣁೲϐڄኧǴаߡϐࡕ᏾

ӝԿኳᔕس಍Ƕ 

4.௖૸०፺ϐ໺୏ᡂೲس಍ϐᐒڋǴۓကӚᡂኧϐނ౛ཀကǴࡌ

ҥ०፺ϐ୷ҁኧᏢኳࠠ 

5.௖૸΋૓ًؓϐ߸ًᐒڋǴ٠᏾ӝ०፺س಍ԿྩًᐒڋύǴ٠

 ኧᏢኳࠠǶځҥࡌ

6.௖૸΋૓ًؓϐ୏ΚᐒڋǴ٠᏾ӝ०፺س಍Կ୏ΚᐒڋύǴ٠

 ኳࠠǶڋ௓ځҥࡌ

7.ᡍ᛾΢ॊኧᏢኳࠠ 

8.᏾ӝࡌ٠ҥኳᔕس಍ 

9.ϩ݋ᆶ่݀૸ፕ 

    

    

    

    

    



ྩً୏Κӆғ०፺ϐ௓ڋኳࠠࡌҥᆶኳ 

                                    6       逢甲大學學生報告 ePaper(2012年) 

ಃಃಃಃΒΒΒΒകകകക        س಍চ౛س಍চ౛س಍চ౛س಍চ౛    

 

2.1 πբচ౛ 

 2.1.1  ߸ً୏Κӆғ०፺ᙁϟ 

аଯೲ௽ᙯޑ०፺բࣁ߸ًӣԏૈྍޑᓯૈ൞ϟϐБݤ(Πკ 2)Ǵ

ന Ԑ ӧ 1950 ԃ җ ऍ ୯ ࣽ Ꮲ ৎ ౛ ࢗ ຤ ୗ (Richard Phillips 

Feynmann,1918-1988)܌ගрǴՠҗܭ྽ਔπ཰٠ೌמ҂ԋዕӢԶؒ

Ԗჴሞ຾Չ໒วǴ߈ԃٰᆘૈཀ᛽ܩᓐǴӧ FIA(Federation 

International de l'AutomobileǴ୯ሞًؓᖄ࿉)ޑЬᏤϐΠǴᇶᏤ

Formula 1(ᙁᆀ F1Ǵ1 ભБำԄᖻً)җၸ۳ޑεଭΚǵεסΚࣴޑ

วБӛᙯԶӛᆘૈࣽמว৖Ǵӧ F1 ܭ೴ᅌᖿמ໒วϐΠǴԜ໨ࣽޑ

ԋዕǴӚεًቷΨࣰఈૈӧ۳ޑࡕ൳ԃஒԜ໨ࣽמၮҔӧ҇Ҕً΢Ƕ 

 

კ 2 KERS Flywheel ०፺ᆶᡂೲᏔಔҹ [6] 

ӧ FIA ߄ೕጄϐΠ(Πޑۓڋ܌ 2)Ǵமڋೕۓ F1 Ӛεًቷ KERS 

Flywheel όளၴϸ߄ 2ύޑҺՖ΋໨ೕ਱ǴࣁࢂΑዴߥӚεًቷό

཮ࣁΑၸࡋଓ؃ਏૈޑගϲǴ຾Զ଺рӼӄ܄όޑ٫೛ीǴќѦΨࢂ

Αᡣࣁ KERS Flywheel  ٬ҔᕉნǶޑ಄ӝ΋૓҇Ҕً׳ว৖ޑ



ྩً୏Κӆғ०፺ϐ௓ڋኳࠠࡌҥᆶኳ 

                                    7       逢甲大學學生報告 ePaper(2012年) 

 FIA KERS Standard Regulations [7]  2 ߄

 

ӧ KERS Flywheel(Π΋।ύკ ࣁ3 KERS Flywheel ᛈࣆკ)ޑ໒วၸ

ำǴπำৣЬाय़ᖏޑ 4ঁᜤᚒӵΠǺ 

  

1. ०፺ޑமࡋ 

җܭ०፺ޑᙯೲཱུଯǴӢԜ०፺༈ѸளᏱԖཱུଯ܎לޑம

 ᒧ᏷Ƕޑӳࡐ਑ԋள׷ǴӢԜǴፄӝࡋ

 

2. Ӽӄ 

வᙯዬޑ௽ᙯ୏ໆԄٰ࣮( )Ǵ௽ᙯ०፺܌ᓯӸޑ୏ໆ

ᆶᙯೲޑѳБԋ҅КǴӢԜ०፺ӵ݀ӧཱུଯޑᙯೲΠวғཞᚯ܈

Ѧޑ୼ࡋӒᓀǴ०፺Ѹ໪ाԖ΋மޑઇ຋Ǵٗ༈Ѹ཮೷ԋً፶ޣ

ෘхᙟǴќѦ൩ࢂ੝ਸޑགෳး࿼ [8]Ǵૈགෳ΋٤०፺ཞᚯޑ

 ಍Ƕس٠ِೲᜢഈݩރ

 

 

Flybrid max powerǺ  60kW 

Energy Transfer Ǻ   400 kJ per lap   

System Weight Ǻ     25 kg 

Flywheel weight Ǻ   5 kg 

CVT weight Ǻ        5 kg 

Flywheel Diameter Ǻ 200 mm 

Flywheel Length Ǻ   100 mm 

Flywheel inertia Ǻ  0.026kgm^2 

Flybrid storage capacity Ǻ  586,000J 

Flywheel side losses at full speed Ǻ  250W 
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3. ஏ࠾ 

फ़եǴݤᐒఓཞ઻Ѹ໪གྷᒤޑ٬Ҕਏ౗Ǵ०፺ޑቚу०፺ࣁ

ӢԜǴးၩ०፺ޑ৒ᏔύѸ໪ᅰёૈ࡭ߥ੿ޜǴ෧Ͽ०፺ᆶޜ਻

ϐ໔ޑነᔔǶ 

4. ௓ڋ 

җܭ०፺ޑᙯೲཱུଯǴӵՖஒځ᏾ӝठً፶ޑ୏Κس಍ύࢂ΋ε

ᜤᚒǴ༈ѸளԖ΋঺ߚૈ܄தᓬ౦ޑᡂೲس಍Ǵхࡴ Extroid CVT(ܭ

2.1.2 ཮ϟಏ)٬ޑҔаϷႝη௓سڋ಍ޑᏤΕǴ٬ள०፺ޑ௓ڋள

аჴ౜Ƕ 

 

 

კ 3 ०፺่ᄬᛈࣆკ [9] 
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2.1.2  ߸ً୏Κӆғ०፺ϐ໺୏ᐒᄬ 

 

ӧΑှ߸ً୏Κӆғ०፺ϐس಍ϐ߻ǴѸ໪ӃΑှ०፺ᆶً፺

ϐ໔ޑ໺୏БԄǴҗܭ०፺ϐᙯೲёଯၲ 6࿤ 5ί RPMǴԶً፺ϐ

ᙯೲ୔໔ऊပӧ0~1200RPMǴځᙯೲКёଯၲ260७Ȑаًೲ20km/h

ඤᆉȑǴӢԜǴӵՖஒ०፺ϐଯᙯೲ໺୏Կً፺Ǵࢂπำ΢ޑ΋ε

ᜤᚒǴ໺಍ޑՉࢃᏁ፺ᡂೲᐒᄬǴځᡂೲКׯޑᡂࢂόೱុޑǴӧ

०፺ଯၲˣ࿤ᙯޑޑᕉნΠǴᡂೲޑᕓ໔܌೷ԋޑፂᔐёૈ٬ளᏁ

፺܈ᚆӝᏔڙཞǴ٬Ҕტڮεεޑफ़եǴฅԶ߈ԃٰคࢤԄᡂೲᏔ

ቬ஥֨ዬԄѦȐკޑදϷǴନΑ໺಍ޑගϲᆶ٬Ҕޑεεೌמޑ

4ȑǴќѦᗋԖ Extroid CVT(კ 5)ǴExtroid CVT ϐനεനλᡂೲ

КϐКॶٰډΑऊ 6७ [10]ǴЪ٬Ҕ΢ၨቬ஥֨ዬԄऐҔǶ 

 

 

 

 

 

 

 

Extroid CVTǴΞᆀ TorotrakǴࢂ΋ᅿόॸᒘᏁ፺ޑ໺୏ᐒᄬǴ

໺಍ቬ஥֨ዬԄک CVT ΋ኬǴڀԖᡂೲКᡂϯೱុޑ੝܄Ǵځᓬᗺࢂ

 ᡂೲКᡂϯጄൎǶޑε׳ک໺୏ਏ౗ޑ٫׳Ԗڀ

 

კ 5  Extroid CVT [13] კ 4  CVT ቬ஥֨ዬԄ [14] 
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Ҟ߻ KERS Flywheel ܭF1 ΢٬܌Ҕޑ໺୏س಍ӭ٬ࢂҔExtroid 

CVT(คࢤԄᡂೲس಍)ᆶՉࢃᏁ፺ᡂೲᏔޑಔӝǴ೸ၸ Extroid CVT

ᆶՉࢃᏁ፺ᡂೲᏔޑಔӝ٬ҔǴځനεനλᡂೲКϐКॶёаၲډऊ

320७ǴЪ࿶җႝηԄޑ௓ڋǴᡂೲၸำёаຎࣁೱុЪѳྖޑǶ 

 

KERS Flywheel 

 
კ 6 ߸ً୏Κӆғ०፺໺୏ࢬำკ 

 

 

   

 

Trans總ission Ratio  =  

 

 ۓڰۓڰۓڰۓڰ

Clutch(離合器離合器離合器離合器) 

Clutch(離合器離合器離合器離合器) 
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   僌帙抮㹣 

0.388 

 

 

2.5774 

 
 Min(最小變速比)= 1.2933 

1  

4 

16 Max(最大變速比)= 412.384 

表 3  ঁձᡂೲКጄൎ 

 

́xtoid ˿̒̐ȐคࢤԄᡂೲᏔȑၮբБԄӵკ 5(P9)܌ҢǴᒡ

Εᆄᆶᒡрᆄϐ֨ዬύ໔֨Ր΋Т୏ΚᙯዬǴ೸ၸׯᡂᙯዬ٬ࡋفޑ

ளᒡрᒡΕКׯᡂǴԖձܭՉࢃᏁ፺ᡂೲᏔǴځᡂೲКׯޑᡂࢂೱុ

 Ƕޑ

 

೸ၸՉࢃᏁ፺аϷคࢤԄᡂೲᐒᄬϐ໺୏Ǵךॺջёаଷۓᡂೲ

Кϐᡂ୏ࣁೱុޑ܄(۹ౣᚆӝᏔբ୏ਔอኩޑόೱុ౜ຝ)ǴԖԜ౛

གྷଷ೛Ǵӧࡕय़ޑኳᔕύǴஒຎᕴᡂೲК୤΋ೱុڄޑ܄ኧǶ 

 

 ကǺ   =                (2-1)ۓ٠

 

 

 
 

10 
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 ᏾ӝޑΚߔ 2.1.3

 

 җܭӧ੿ჴޑ௃ݩύǴًؓՉᎭਔߔޑΚჹܭ୏ૈޑ੃઻ߚதޑ

ΚߔǴًؓՉᎭਔϐ׎ჴሞ௃ܭ߈ᖿ׳Α٬ኳᔕϐ่݀ࣁೲǴӢԜז

༈Ѹள᏾ӝԿኳᔕࢬำύǶ 

 

 ΋૓ԶًؓقՉᎭϐߔΚӅϩࣁ 3ε໨ [11]Ǻ 

 Κ(Air Drag)ߔ਻ነᔔޜ .1

2. ᄾᙯߔΚ(Rolling resistance) 

3. ϣ೽ᐒఓߔΚ 

2.1.3.1  Κ(Air Drag)ߔ਻ነᔔޜ

 

җًቷ܌ගӅߔޑΚ߯ኧǺ  

Ъҗ୷ᘵߔΚ߯ኧБำ؃ှᕴߔΚ 

 

 

                 (2-2) 
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 җ 2-2 ԄளޕǴऩଷޜۓ਻ஏࣁࡋ΋όᒿਔ໔ׯᡂϐۓॶǴ߾ё

ஒޜ਻ߔΚຎࣁ΋ًೲϐڄኧ (V)Ƕ 

 

2.1.3.2 ᄾᙯߔΚ(Rolling resistance) 

 

ᄾᙯߔΚǴЬाྍԾًؓܭՉᎭਔً፺௽ᙯЪᆶӦय़ነᔔ܌೷ޑ

਱߄Ǵ໻ૈ೸ၸჴᡍஒኧᏵှ݋٠คܴዴှ߻ΚॶҞߔΚǴԜ΋ߔ

ϯǴ຾ԶஒᄾᙯߔΚ՗ᆉрǶ 

 ကǺۓ

                    (2-3) 

 ύځ

 

 

 

 

җܭᄾᙯߔΚ߯ኧ Κϐ࣬ᜢኧߔᄾᙯٮ೽ϩًቷ٠คගޑ
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ᏵǴԶӧ࣬ᜢЎ᝘ύǴࣣᇥܴᄾᙯߔΚ߯ኧܭ 0~60KM/h ϐ໔εऊߥ

ॶۓ࡭ 0.02Ǵӧًೲεܭ 60Km/h ࡕǴߡ཮࡚ᗊ΢ϲǴࡺᄾᙯߔΚ߯

ኧ ஒୖԵ࣬ᜢЎ᝘ϐѳ֡ॶբࣁ՗ᆉॶǶаΠߔࣁΚ߯ኧ ϐୖ

ԵኧᏵ [12]Ƕ 

            

 

 

 

 

 ኧǺڄೲϐًࣁϯᙁݤ՟߈Κ߯ኧ೸ၸ΋໘ߔኳᔕǴஒᄾᙯߡБࣁ

 

 

 

жΕԄ 2-3 ள 

         (2-4) 

 

 

კ 7  ୖԵኧᏵ 

V(km/h) 

 

0.04 

0.03 

0.02 
0.025 

50 100 
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2.1.3.3 ϣ೽ᐒఓߔΚ 

 

ً፶ϣ೽ߔΚǴҞ߻೭ঁ೽ϩ٠คϼӭЎ᝘ᆶၗ਑ǴӢԛǴ໻ૈ

ଷ೛΋ঁًೲޑ૰෧౗բୖࣁԵॶǶࣁБߡኳᔕǴଷ೛ًೲӢࣁϣ೽

ᐒఓߔΚቹៜ؂ Tًࣾࡕೲ૰෧ࣁ ७(ځύ )Ǵऩس಍ൂ

ԛीᆉਔ໔ࣁ Ǵس߾಍؂ࣾीᆉ ԛǶ 

 ԛीᆉϐ૰෧౗ൂࣁကǺxۓ

T單位為秒，1秒後之衰減率為 =>  = =  

 

=>   

 Ǻࣁ෧ໆޑ؂ԛीᆉًೲ߾

 

 

ϸ௢ᐒఓϣ೽ߔΚ܌೷ԋϐуೲࡋ 

 

а΢ࣁόཱུࠠۓज़Ԅ( )Ǵ٬Ҕ L'Hôpital's ruleளΠԄ 

 

ளϣ೽ᐒఓߔΚ 

               (2-5) 
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2.1.4 ᡂೲКϐ୷ҁБำ 

 

җԄ 2-1   =     

ჹ ள 

            (2-6) 

 ύځ

 

 

 җ΢Ԅ(2-6)ךॺёаᕕှډǴ०፺ᙯೲჹਔ໔ޑ΋ԛ༾ϩ(०፺

ϐفуೲࡋ)ǴନΑ཮ᡣᡂೲጃᡂೲК ჹਔ໔ޑᡂໆቹៜϐѦǴӕ

ਔ໔Ψ཮ًډڙ፺ϐفуೲࡋቹៜ( ) 

 

᏾౛ 2-6 ள 

         (2-7) 

 

 ύځ
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2.1.5 ߸ً௓ڋϐന٫ଷ೛ᆶ᏾ӝ 

 

໺಍ྩًϐس಍ǴӸӧ೚ӭߚጕ܄ᜢ߯ЪᜤаႣෳϐݩރǴᖐٯ

ٰᇥǴ߸ًᅷዬᆶ߸ًҜϐ໔ᗋԖً፺ᆶӦय़ϐ໔ϩձԖ΋ಔόӕޑ

ᓉነᔔ߯ኧᆶ୏ነᔔ߯ኧǴջߡஒ߸ً፯݈ϐୖኧᆶ፯݈ڋ܌୏ϐݨ

ᓸޑᜢ߯ጕ܄ϯǴϝฅคݤԖਏ௢ෳ߸ً፯݈ϐୖኧᆶًؓ෧ೲࡋϐ

໔ޑᜢ߯ǴݩЪǴًؓӢ߸ًౢ܌ғޑ෧ೲࡋᆶՉᎭߔΚౢ܌ғϐ෧

ೲࣁࡋӕਔӸӧޑǴӢԜǴًؓՉᎭਔӢ܌ً߸ࣁ੃઻ૈޑໆӧ໺಍

 ಍ύᜤаԖਏӦीᆉрٰǶسً߸

ӢԜǴࣁΑБय़ኳᔕаϷ௓ڋБำޑ௢ᏤǴஒ߸ًਔޑ෧ೲࡋໆ

ϯࢂѸाޑǴ܌аǴҁፕЎύஒଷ೛߸ً፯݈ϐୖኧᆶًᡏޑᕴ෧

ೲࡋԖ΋ጕ܄ϯޑᜢ߯Ǵҭջًᡏӧ߸ًਔޑᕴ෧ೲֹࡋӄёҗ߸

ً፯݈ୖኧ،ۓǴΞёᆀԜ෧ೲࣁࡋҞ኱෧ೲࡋ(ӵკ 8) 

 

 

 

 

 

 

Break value 剎車踏板參數 

Deceleration(減速度) 

კ 8  ߸ً፯݈ୖኧ-Ҟ኱෧ೲࡋ 
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 ǺǺǺǺࡋᕴуೲޑਔًᡏً߸ࡋᕴуೲޑਔًᡏً߸ࡋᕴуೲޑਔًᡏً߸ࡋᕴуೲޑက߸ًਔًᡏۓကۓကۓကۓ

   (2-8) 

 

 ྽ฅǴԜۓကࡌҥӧ΋ঁ౛གྷଷ೛΢ǴΨ൩ࢂ߸ً፯݈ୖኧૈ୼

ֹӄ،ًۓᡏޑ෧ೲࡋǴёགྷԶޕ೭ঁ௃ࢂ׎ᆶჴሞ௃׎όӕޑǴӧ

໺಍ً፶ύǴ߸ًޑமܭ،ڗ۳۳ࡋᎯᎭޑ࿶ᡍ຾Զཤଜ፰፯ྩً፯

දϷޑ಍سً߸ԃٰٛᙹԝႝη߈ࢂߡǴջࡋமً߸ۓ،ࡋ൯ޑ݈

(A.B.S.  Anti-Lock Brake System)Ǵ߸ًޑமࡋϝฅ཮ӢࣁӚεًቷ

೛ीǴ΋܌ኳᔕϐीᆉߡΑБࣁࢂଷ೛ΏޑόӕԶ౦Ǵՠ೭ኬۓ೛ޑ

ՠԖΑҞ኱෧ೲࡋǴϷёஒ߸ً፯݈ୖኧຎࣁ΋௓ୖڋኧа؃ளᡂೲ

К ϐᡂໆǶ 

 ԖΑ೭ኬޑ౛གྷϯӼ௨Ǵௗ๱൩ࢂஒ०፺س಍ᆶ߸ًس಍᏾ӝǴ

ӧ᏾ӝϐ߻ǴךॺѸ໪ӃΑှа०፺ϐϸբҔΚ߸ًᆶ໺಍߸ًޑৡ

ձǴӢ߸ً୏Κӆғ०፺س಍ᆶ໺಍߸ًس಍༈ѸளӕਔӸӧǴаᗉ

խ०፺س಍ѨᡫਔคྩًёҔǴޑޣٿբ୏Ώࢂ೸ၸႝတ௓ڋǴ໺಍

ԖΑࡺǴڋज़ޑനεᓉነᔔΚܭज़ڙًྩ ABS ۓ಍аቚу߸ًϐᛙس

ᡂ٬ள०፺ׯޑ೸ၸᡂೲКࢂǴԶа०፺բ୏ϐྩًΏ܄ᆶёᏹ௓܄

Ӓࢂ׎ᙯೲ΢ϲǴӢԜԶԖ΋ϸբҔΚᡣًೲΠफ़ǴฅԶǴԖᅿ௃ޑ

ᓀޑǴךॺёаགྷႽᎯᎭ঩ӧ߸ًਔதத೿ࢂᏧ๱а۳፰߸ً፯݈ޑ
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ག᝺຾Զ௓ًྩڋΚၰǴऩႝတӧҬඤ٬Ҕ໺୏߸ًᆶ०፺߸ًਔځ

ॺךᘋǴҗԜ֚ޑ༈Ѹ೷ԋᎯᎭ঩׎όӕǴ೭௃܌ϸբҔΚԖޑً߸

ёаӆࡋΑှډஒҞ኱уೲࡋໆϯ(Ԅ ॺךǴԜᖐёᡣ܄Ѹाޑ(2-8

ஒҞ኱уೲࡋຎࣁ௓ڋҞ኱Ǵа௢ᆉрᡂೲК ϐᡂໆǶ 

 

ଷ೛ӧႝတޑ௓ڋϐΠǴ०፺س಍ᆶ໺಍߸ًس಍ޑҬϕ٬Ҕ಄

ӝԄ 2-8 

 

ਥᏵФႥಃΒၮ୏ࡓۓᏤр 

 

      (2-9) 

 ύځ

 

 

 

 
 

 ကǺۓ
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᏾౛ளǺ 

( )  

٠ਥᏵԄ 2-8 ϐ౛གྷଷ೛ 

 

᏾ӝԄ 2-7 ᆶ 2-8 ளǺ 

( )         (2-10) 

Ξ 

 

ள 

           (2-11) 

 

2-11 ਔًྩࣁ ቚໆԄ 

 

2.1.6 ୏Κ௓ڋϐ᏾ӝ 

 

 ԖΑ΢΋࿯߸ً୏Κϐ᏾ӝޑ࿶ᡍǴܭ୏Κ᏾ӝ΢Ǵ΋ኬޑǴࣁ

ΑБߡीᆉᆶኳᔕǴΨଷ೛ᕴΚ(Їᔏ௢ΚǵߔΚǵ߸ًΚ)܌೷ԋϐ

уೲࡋ(Ҟ኱уೲࡋ)ᆶߐݨ፯݈ϐୖኧԋ҅Кᜢ߯(Πკ 9)Ƕ  
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      (2-12) 

 

 ύځ

 

 

 

 

ӢԜǴਥᏵФႥಃΒၮ୏٠ࡓۓ᏾ӝ 2-7 ᆶ 2-12 Ꮴр 

 

     (2-13) 

Ξ 

 

 

 

 
კ 9  ߐݨ፯݈ୖኧ-Ҟ኱уೲࡋ 
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ளуೲਔ ෧ໆԄ 

       (2-13) 

 

2.1.7 ૈໆ੃઻՗ᆉ 

 

 ҁԛࣴ܌زѸ໪ᜢЈૈޑໆ੃઻Ѹ໪Ԗঁ 3೽ϩ 

 1.Їᔏჹً፶܌଺ޑф 

 2.ӆғ०፺଺୏ྩًਔ܌ᓯӸૈޑໆ 

 3.ӆғ०፺଺୏ً፶܌଺ޑф 

  2.1.7.1 Їᔏჹً፶܌଺ޑф 

 

 җܭЇᔏ܌ჴሞ੃઻ޑᐯݨໆᗨฅёаीᆉǴՠ઻ݨໆޑᡂӢ࣬

྽ቶݱǴӵǺ౓уೲਔ઻ݨໆ࣬྽εǴ࣬ჹܭ΋૓٬Ҕ௃ݩǴ܌଺ޑ

фᆶ઻ݨໆޑКॶٰ߾ளλǴӢԜǴ௖૸઻ݨໆޑཀက٠όεǶ 

 ଷ೛ًؓࢂӧ੿ޜΠՉᎭǴؒԖҺՖϣѦ೽ߔޑΚǴٗЇᔏჹً

፶଺ޑфᡉԶܰـǺ 

 

 

 ՠӧჴሞ௃׎ΠǴًೲ཮ډڙ೚ӭߔΚ(ୖ᎙ ቹៜԶ෧ޑ(2.1.2

ᄌǴӢԜǴࡌҥӧЇᔏ௢Κᆶߐݨ፯݈ୖኧጕ܄ϯޑ௃׎Π(ୖ᎙
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2.1.5)ёаளډΠԄǺ 

 

 

ଷ೛೽୏Κᒡрᆶ߸ًόӕਔ୺ՉǴ߾Ǻ 

              (2-14) 

 

ளൂՏਔ໔ϣᕴΚჹً፶܌଺ޑфࣁǺ 

     (2-15) 

 

ฅԶǴЇᔏϐ௢Κჴሞ΢܌଺ޑфࣁ߾Ǻ 

 

           (2-16) 

 ߾

          (2-17) 

 

ऩଷ೛Їᔏ௢Κᆶً፶፦ໆόᒿਔ໔ᡂϯ(ۓॶ)Ǵ߾Ǻ 

                  (2-18) 
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2.1.7.2 ӆғ०፺଺୏ྩًਔ܌ᓯӸૈޑໆ 

җ௽ᙯখᡏϐ୏ૈԄǺ 

                (2-19) 

 

2.2 ೛ीᙁϟ 

 

ҁࣴزϐҞࢂޑѺᆉаኧॶኳᔕϐБݤኳᔕीᆉ߸ً୏Κӆғ०

፺ϐၮբ௃׎ǴаΠࣁ੿ჴس಍ϐҢཀკǺ 

 

 

 

 

 

 

 

 

ǴЇᔏᆶډ΢კύёᢀჸܭ KERS Ǵՠӧޑӕਔࢂ୏Κᒡрёаޑ

ҁࣴزύࣁᗉխЇᔏᆶ KERS ӕਔᒡр୏Κਔ܌೷ԋीᆉޑፄᚇ܄Ǵ

ኩЪஒ KERS ᆶЇᔏ೛ࣁۓӕ΋ਔ໔໻ૈԖ΋ޣჹً፶ᒡр୏ΚǴԜ

ᖐҭගӅΑ०፺ᓯૈਏ౗ीᆉޑБߡǶԶӧ߸ًਔǴ೸ၸᚆӝᏔޑբ

୏Ǵᙯඤԋҗً፶ᒡଌ୏Κ๏०፺ǴӢԜǴҁԛࣴ܌زᜢЈفޑՅԖǺ 

    

ЇᔏЇᔏЇᔏЇᔏ    

飛
輪
飛
輪
飛
輪
飛
輪    CVTCVTCVTCVT    

    ໺୏Кۓڰ໺୏Кۓڰ໺୏Кۓڰ໺୏Кۓڰ
ᚆӝᏔᚆӝᏔᚆӝᏔᚆӝᏔ    

    ໺୏Кۓڰ໺୏Кۓڰ໺୏Кۓڰ໺୏Кۓڰ

ৡೲᏔৡೲᏔৡೲᏔৡೲᏔ    

ᒷ׎Ꮑ፺ᒷ׎Ꮑ፺ᒷ׎Ꮑ፺ᒷ׎Ꮑ፺    ᚆӝᏔᚆӝᏔᚆӝᏔᚆӝᏔ    ᡂೲጃᡂೲጃᡂೲጃᡂೲጃ    

კ 10  KERS Flywheel ୏Κس಍ཷۺკ 
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1. ०፺ᙯೲǴًࣁೲǵً፺ъ৩ǵᡂೲКϐڄኧǺ 

 

2. ً፶ೲࡋ(ӕً፺ᙯೲǴ )Ǵ߸ًୖኧ(ୖ᎙ 2.1.4 ࿯)ǵ

ኧ(2.1.5ୖߐݨ ࿯)ǵߔΚϐڄኧǺ 

 

3. ᡂೲК( ) 

4. ᡂೲКᒿਔ໔ᡂϯໆ( ) 
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ಃΟകಃΟകಃΟകಃΟക        ѳѠᆶ೛ीѳѠᆶ೛ीѳѠᆶ೛ीѳѠᆶ೛ी    

 

 3.1 ኳᔕϐ୷ᘵཷۺ 

 

ҁࣴزϐ௓ڋϐख़Ј൳Я೿஑ܭݙᡂೲК ϐ௓ڋǴҭջ (ᡂ

ೲКቚໆ)ϐॶ؃ှޑǴᢀჸ 2-11(෧ೲਔᡂೲКቚໆ)ᆶ 2-13(уೲਔ

ᡂೲК෧ໆ)Ǻ 

       (2-11) 

 

      (2-13) 

 
 

ܭ ک2-11 2-13ύёளޕǴ೭٤ୖኧϐБำ൳Я೿ߚࢂጕޑ܄Ǵ

Ъୖኧᆶୖኧϐ໔൳Я೿όᐱҥǴӢԜǴኧॶኳᔕϐБݤӧҁࣴزஒ

ᒧ᏷аኧॶॏжБݤ຾ՉǴаΠࣁॏжϐ୷ᘵচ౛Ǻ 

 

ಃ N ԛीᆉ่݀ϐှ=ಃ N+1 ԛीᆉϐୖኧ 

 

Ъࣁᆒዴ؃ှ೛ۓኳᔕਔ໔ᆒ؂ࣾࣁࡋ 100 ԛၮᆉǴջ 

 

 

ࣁǺኳᔕਔ໔ٯ 10 ࣾǴ߾ीᆉॏж 1000 ԛǶ 

 



ྩً୏Κӆғ०፺ϐ௓ڋኳࠠࡌҥᆶኳ 

                                    27       逢甲大學學生報告 ePaper(2012年) 

3.2 ኳᔕೕ߾ᆶࢬำ 

 

ӧኳᔕ΢Ǵஒ୏Κӆғуೲᆶ߸ً୏Κӆғᐱҥࣁ 2ᅿኳԄǴ

ҭջ߸ًᆶуೲό཮ӕਔ຾ՉǴа಄ӝ 2-11ǵ2-13 Ԅ௢Ꮴਔϐచ

ҹǴӢԜǴаΠೕ߾ᆶࢬำஒϩձауೲኳԄϷ߸ًኳԄुҥ 

 

3.2.1 ୏Κӆғуೲਔϐኧॶॏж୷ҁԄ 

 

ًೲࣁҞ኱уೲࡋჹਔ໔ϐᑈϩǴ٠೛ۓଆًۈೲࣁ 0 

 

ฅԶǴԵቾኳᔕޑё૶ᒵ܄ 

 

 

Ǵ߾ ౜ӧًೲу΢ࣁೲًޑࡕࣾ  

       (3-1) 

 

ௗ๱ǴஒуೲਔᡂೲК ᕓਔቚໆޑ (3-13 Ԅ)৖໒Ǵፎୖ᎙Ԅ

2-2ǵ2-4ǵ2-5Ƕ 
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        (3-2) 

 

ᡂೲКޑ೽ϩ 

                (3-3) 

०፺ᙯೲ೽ϩ 

    (3-4) 
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3.2.2  ߸ً୏Κӆғਔϐኧॶॏж୷ҁԄ 

ًೲ೽ϩ 

        (3-5) 

 

߸ًӆғਔᡂೲКᕓਔቚໆ (3-11 Ԅ)৖໒ 

  

 

     (3-6) 

ᡂೲКᆶ०፺ᙯೲ೽ϩӕ 3-3 Ԅᆶ 3-4 Ԅ 
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ಃѤകಃѤകಃѤകಃѤക        ჴᡍᆶϩ݋ჴᡍᆶϩ݋ჴᡍᆶϩ݋ჴᡍᆶϩ݋ 
 

ჴᡍ΋ჴᡍ΋ჴᡍ΋ჴᡍ΋ǺǺǺǺ    

ҞޑǺ 

ᢀჸ०፺ᙯೲቚ෧ᆶًೲϐ໔ޑᜢ߯Ƕ 

؁ᡯǺауೲԿ 75km/hǴа KERS ኳԄ(୏ΚӆғኳԄ)߸ً଺୏०፺

Կ०፺ᙯೲคݤ΢ϲǴௗ๱όӆ௓ًڋ፶ྖځ٬Չ጗ᄌ෧ೲǴӆа०

፺଺୏Κᒡруೲ 

 

 

 

 

 

ϩ݋Ǻ 

 

  җ΢კύёаว౜Ǵ྽ً፶а฻ೲࡋ߸ًਔ(୏Κӆғ߸ًǴ

5.5~8.5 ࣾ)Ǵ०፺ᙯೲޑ΢ϲҗזೲ΢ϲᖿӛ጗ᄌ΢ϲǴёаᡍ᛾

०፺܌ᓯӸϐ୏ૈࢂᆶ०፺ޑᙯೲѳБԋ҅КǴќѦً፶ӧԾҗྖՉ
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ਔ(8~20 ࣾ)Ǵً፶ޑ෧ೲࡋ཮ᒿ๱ًೲफ़եԶሀ෧ǴฅԶԜ౜ຝӧ

კύ٠όܴᡉǴΏࢂӢࣁԾҗྖՉ߃ය(კύ 8.5 ࣾೀ)ًೲҁٰ൩ό

 Ƕז

 

ჴᡍჴᡍჴᡍჴᡍΒΒΒΒǺǺǺǺ    

ҞޑǺ 

ΑှᡂೲКޑጄൎ܄(ୖ᎙ 3.2.3 ज़ڋచҹ)ܭ KERS Flywheel ೷

ԋ٬ޑҔज़ڋǶ 

 

؁ᡯǺ 

 ӃஒًೲуೲԿ 110Km/hǴௗ๱а KERS Flywheel ಍߸ًᓯૈس

Կس಍Ծ୏ଶЗ଺୏ࣁЗǴௗ๱ӆа KERS Flywheel ಍س಍уೲԿس

Ծ୏ଶЗǴൻᕉಃ 2ԛǶ 
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ϩ݋(ჴᡍ่݀ࣁ΢კ 12)Ǻ 

 வ೼ύёа࣮ډǴ྽ًೲၸեǴ०፺ᙯೲၸଯਔǴKERS Flywheel

 ၮբచҹԶଶЗǶډၲݤᡂೲጃคࣁ಍൩཮Ӣس
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ಃϖകಃϖകಃϖകಃϖക        ่ፕ่ፕ่ፕ่ፕ 

    

 
5.1 ኳᔕ่݀ޑӝ౛܄ 

 

 ӧ΢ॊ 3ಔჴᡍ္Ǵёаً࣮ډೲӧ୏ΚӆғࡕഖฅाК߸ً߻

ाٰזޑǴаނ౛த᛽ٰղᘐǴջߡኳᔕᕉნύؒԖҺՖߔΚӸӧǴ

ٗሶ୏ΚӆғًޑࡕೲΨѝ߻ً߸کࢂ΋ኬǴฅԶҁࣴزኳᔕਔςஒ

ً፶ՉᎭਔޑΟεߔΚௗԵቾ຾ѐ(ୖ᎙ ᏾ӝ)ǴኳᔕޑΚߔ 2.1.3

๓ᆶਠׯఈ׆ǴրΓஒࡕᄬࢎኳᔕکচӢزϝฅόӝ౛Ƕӧ௖ࠅ่݀

 ਔௗុֹԋǶزుΕࣴࡕఈӧᅟ׆೽ϩӧΠЎ΋΋ӈрǴ٠ޑ҅

 

1. ॏжБำޑᙁϯǺ 

 

வॏжБำύനख़ाঁٿޑ 3-2 Ԅᆶ 3-6 ԄٰǴᗨฅ௓ୖڋኧѝ

Ԗ 3ঁ ǵ ܈(ً߸) )Ǵՠவኧॶϩ݋Ꮲࡋفޑ

ٰ࣮Ǵ؂ԛॏж܌೷ԋޑ truncation error(ᄒᘐᇤৡ)ӧεໆԛኧ

ёૈ٬ளനಖॏжॶᇤৡၸεǴӣ៝ࡕॏжϐޑ 2.1.2 ࿯܌ගޑډᡂ

ೲК ᡂ୏ॶ 1.423~375.04Ǵ܈೚ќ΋ঁ෧ϿॏжᇤৡޑБࢂݤᏃໆ

ගଯᡂೲК ௗࡕ཮೷ԋႝတॄᏼǴӢԜӧᅟࠅǴՠԜᖐࡋीᆉᆒޑ

ӧܫҞ኱עਔǴஒᓬӃزࣴុ 3-2 Ԅᆶ 3-6 ԄޑᙁϯǶ 
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2. ஒֹ᏾سޑ಍௓ࢬڋำკֹԋǺ 

 

ҥǴࡌำׇڋձ௓ঁޑᆶуೲਔً߸ࡴ೽ϩхޑำკࢬڋ಍௓س

ց٬Ҕࢂӵӧ߸ًਔёаᒧ᏷ٯ KERS ಍ኳԄᡂඤਔǴس಍ǴԶӧس

ॏжБำҭ཮ၟ๱ᙯඤǶ 

 

3. ำԄኗቪޑᓬϯǺ 

 

ҁࣴ٬߯زҔ LabVIEW ଺ࣁኳᔕѳѠǴ׆ఈӧॏжБำᙁϯϷֹ

᏾ޑ௓ࢬڋำკֹԋϐࡕǴஒำԄኗቪޑ೽ϩᅰໆᙁϯаቚуीᆉᆒ

 Ƕࡋ

 

5.2 ҂ٰБӛᆶ৖ఈ 

 

 ନΑ 5.1 ࿯܌ගޑډ 3ᗺ໪ӧ҂ٰբׯ຾ϐѦǴրΓҭӧҁԛࣴ

܌ۈ΋໒زᡏ৴Ǵҁࣴ܌БӛԖޑݙԖᜢ܌ӧ҂ٰزҁࣴܭჹࡕϐز

ኳᔕѳѠǴฅԶӧॏжޑҥ΋ঁᏱԖ΋ঁΓᐒϟय़ࡌܭҞ኱ӧޑ౳ܫ

Бำ௢ॹֹԋϐࡕǴᅌᅌว౜ኳᔕ೭΋༧ჴ߾όٗࢂሶख़ाǴӢࣁ൩

ᆉӧ࡛ሶஒ੿ჴᕉნޑӢનԵቾډॏжБำ္(ӵ 2.1.3 Κ᏾ߔ
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ӝ)Ǵኳᔕ่݀Ψ΋ۓ཮کჴሞ٬ҔݩރԖ܌ৡຯǴӢԜǴ൩௓ڋᏢ

 Կᜢख़ाǶࢂό׎Ǵኳᔕ௃(ᜢ߯ޑᒡΕॶᆶᒡрॶϐ໔)ٰ࣮ࡋفޑ

 ӆࡋӣ៝ 3-2 Ԅᆶ 3-6 ԄॏжБำǴ ᔈᡂޑڗॺགྷा؃ךࢂ

ᡂӢǴځёᏹᕵᡂӢԖًೲ ǵᡂೲК  (߸ً)

܈ )ǴԶӆӣၸᓐ௖૸ ၰޕॺךཀကǴޑ ຫεჹᡂ

ೲጃॄޑ಻൩ຫεǴ཮ޑ٬ᡂೲጃტڮफ़եǴӢԜ ѸۓԖ΋ঁന

٫ϯୖޑԵॶǴаӧ KERS flywheel ᆶᡂೲጃॄ಻ϐ໔଺ૈ܄಍ϐس

΋ঁന፾Ϫ৾ޑਅǶ 
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