
可載人太陽能車(大車) 工作坊三
電力驅動技術 I





電力驅動技術

1) 動力總成

2) Energy storage and motor system

3) E-mobility 

4) Typical questions
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Energy storage and motor system

Power Sources:

1. Solar cell array giving 9 A, 120 V, (standard 
conditions);

2. 20, series-connected, 6-V, Ag-Zn batteries.

Power System Schematic



Major Batteries developed for EVs

Energy storage and motor system



Storing Electric Energy (1):

Storage Methods. All autonomous cars must use propulsive energy stored in the car.
Vehicles using chemical storage run on the energy stored in gasoline or other
hydrocarbon fuels.

Solar energy can be stored in several ways: by sensible storage (heating a mass), by
phase change storage (melting a substance) by electrochemical storage or capacitive
storage (conversion to electric energy and storage in a battery or capacitor,
respectively), or by flywheel inertial storage (converting electric energy to rotational
kinetic energy and storing it in a spinning flywheel).

Note that inertial storage is intrinsic to all vehicles because each stores kinetic energy
in its own mass and the rotating masses of its wheels and drive.

Energy storage and motor system



Battery connection:

Example: 

3.7 Volts x 10 in serial = 37 V
Battery is 2600 mAh
For 3 sets in parallel = 2600mAh x 3 = 7.8Ah
Battery pack capacity(Wh) = 37 x 7.8 = 288.6 Wh
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Energy Source / storage

-Any energy storage device, must not exceed a nominal voltage of 48 VDC.

-The energy storage device, must be installed outside of the driver’s compartment.

 Nominal voltage of battery will be referred to battery specification. 

 According to 4.18.2. The circuit drawing must contain batteries, fuses, circuit breakers, power switchers, solar 
generator, power trackers, capacitors, motor-controller or chopper, motor(s) and junction
cables.
All components (including Battery) in the circuit drawing must be labelled with their detailed electrical specifications.

Energy storage and motor system



Only one propulsion battery and one accessory battery per vehicle are allowed.

Propulsion battery

provide power to the power train

Li-ion battery pack need a Battery Management System (BMS)

Accessory battery

provide power to all safety devices such as, E-stop relay, lighting

cannot be used for cooling systems, electric motors

only one unit

Energy storage and motor system



The energy storage device, including fuel cell, must be equipped with protective
measures to automatically isolate the said device in the event of overvoltage,
overcurrent, short-circuit, thermal overload and other abnormal operation of the said
device without the need for power other than from the said device.

Energy storage and motor system



Principle of DC machine rotation
• Electric Current
• Magnetic Field

• Force (Rotation)

Energy storage and motor system



• Electric controller(ESC) is required to keep the motor running which is sometimes 
more expensive than the motor.

Energy storage and motor system
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Parameter:
1. N (r/min): Revolution(s) Per 

Minute
2. Pout(W): Power output
3. U(V): Motor voltage
4. I(A): Motor current
5. Pin(W): Power input
6. η (%):  Motor power 

efficiency

Motor characteristic curve:

Energy storage and motor system



Parameter:
1. N (r/min): Revolution(s) Per 

Minute
2. Pout(W): Power output
3. U(V): Motor voltage
4. I(A): Motor current
5. Pin(W): Power input
6. η (%):  Motor power 

efficiency
7. T(N.m.) Torque

𝑃 = 𝑉 𝑥 𝐼 = 𝑇 𝑥 𝑟𝑝𝑚
𝑃in= V x I = 358.2 W

Pout= Pin x η
= 358.2 x 0.772
=276.5 W

Recall Lesson 1: 

I = 9.95 A, V= 36V, and η = 77.2 % 
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Why in-wheel motor?

• high torque 

• fast response

• gearless operation

• zero transmission loss

Energy storage and motor system



Motor control 
example:

 On/Off
 Forward/ 

Reverse
 Speed control
 Stop
 Light & horn
 Meter display

Energy storage and motor system



小休



E-Mobility

• What is your designed external dimension?

• Which type of chassis do you choose?

– Monocoque

– Space frame/ I beam

• Hand-made or purchase

• Delivery date of the key component?

How about your project progress?



E-Mobility

Flat Surface
Sheet metal?
Thin Balsa wood?



E-Mobility
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Typical questions

1. Any allowance for the limit of external dimension? 
(Regulation 3. Car design 3.1 Dimensions)

Dimension Limits

Max. Height 1300mm

Max. Width 1300mm

Max. Length 3500mm

Track width 50% of width

Wheelbase >1200mm

Ground clearance >100mm 

Max. vehicle weight 
(without driver)

225 kg



Typical questions

2. Solar Panel limitation:
(Regulation 4.2 Solar Panel)

Maximum allowable solar collector with Silicon 
solar cells is 1.0 𝑚2. 

GaAs solar cells, the maximum solar collector array 
will be reduced to 50 per cent of the maximum 
solar collector area specified for Silicon solar cells



Typical questions

MPPT converter

Example: 

We have 2 set of 50 W 18V,

2 set of 150W 24V.

At least 2 set of MPPT converter need.

The converter can only work under same voltage level. 

Most efficient way is series the solar panels/ separate with converter.



Typical questions

Independent
Braking 
System

2
Primary Braking

Parking Braking

Ensure the 
car can STOP
moving! 
Even one of 
them FAIL!

3. Brake:
Two independently triggered braking systems commanded by one single command unit, 
e.g. a foot pedal or lever, must be installed onto the vehicle. 



Typical questions

Each braking system must NOT act on only one side of wheels. 

Caution: Each system must NOT act only one side of wheels



Typical questions

4. Light fitting

Headlights in white color

 Front and rear turn indicators

In amber color

 Stoplights in red color

Head light

Front 
indicatorBrake light

Rear 
indicator



Typical questions

5. Seat belt installation (at least 5-points)



Typical questions

6. Steering rack 



Typical questions



Typical questions

Driver Compartment (w/ Fire Extinguisher)

Wheel Compartment

Battery Compartment

Wheel Bulkhead

Joule meter Compartment

Bulkhead



Typical questions

Total Width

Track Width

804

1100

500



完


