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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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1. (

) KERS 

FLYBRID 

( )  

 1   ( 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.

( CVT )  

3.

 

4.

 

5.

 

6.

 

7.  

8.  

9.  
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2.1  

 2.1.1   
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1950 (Richard Phillips 
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Formula 1( F1 1 )
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 2  FIA KERS Standard Regulations [7] 

 

KERS Flywheel( 3 KERS Flywheel )
4  

  

1.  

 

 

2.  

( )

 [8]
 

 

 

Flybrid max power   60kW 

Energy Transfer    400 kJ per lap   

System Weight      25 kg 

Flywheel weight    5 kg 

CVT weight         5 kg 

Flywheel Diameter  200 mm 

Flywheel Length    100 mm 

Flywheel inertia   0.026kgm^2 

Flybrid storage capacity   586,000J 

Flywheel side losses at full speed   250W 
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3.  

 

4.  

Extroid CVT(

2.1.2 )

 

 

 

 3  [9] 
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2.1.2   

 

6 5 RPM
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KERS Flywheel F1 Extroid 

CVT( ) Extroid CVT

320  

 

KERS Flywheel 
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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   
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2.1.3  
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2.1.3.3  
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2.1.4  
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2.1.5  
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( 2-8)
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(8~20 )
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( 12)  
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2.  
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