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and Energy-Saving Design
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Solar Car Strategy
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Key points

1.Introduction to Solar Cars
2.Solar Car Competitions
3.New Energy New Generation 2026 Regulation
4.Main Components
5.Schedule
6.Energy Management Calculations



什麼是淨零(Net Zero)?

In short, net zero means reducing 
greenhouse gas emissions to as close to 
zero as possible, with any remaining 
emissions being reabsorbed from the 
atmosphere, for example through 
oceans and forests. [1]

[1] United Nations. Climate Action: Net Zero. 2024. Available at: https://www.un.org/zh/climatechange/net-zero-coalition (accessed 23 January 2024). 

What is Net Zero?

https://www.un.org/zh/climatechange/net-zero-coalition


Net Zero and Sustainable 

Development

Picture 1 Net‐Zero Emissions by 2050 Scenario[2]
Picture 2 Key global milestones for behavioral change in 

the Net‐Zero Emissions by 2050 Scenario[2]
[2] Net Zero by 2050 A Roadmap for the Global Energy Sector(2021) International Energy Agency. Reference: https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-
10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf (访问日期：18 Jan 2024).

https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf


淨零及可持續發展Net Zero and Sustainable 

Development









World Solar Challenge



Design requirement

Overall vehicle dimensions

Seating capacity

Wheel count

Solar panel specifications and type

Battery capacity

Safety features

Brake and steering systems

etc.
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車從何來?How to build a solar car?



How to build a solar car?

Overall Vehicle 
Requirements 
Competition Rules 
Reference

Updates(2026):
-Added AI innovation 
award & 2026 Shell 
Nxplorers award







Q&A

• Reference from NENG2024
Team visit summary



Scrutineering

Semi-FinalOctober 17, 2026

October 31, 2026















Break





Energy Application



Driving force





Rolling Resistance

Rolling resistance is the force needed 
when riding to overcome mechanical 
resistance from bicycle parts that are not 
part of the drivetrain.

These parts move as the bike is being 
ridden, including friction between the tires 
and the road. To lower rolling resistance, 
make sure your tires are not underinflated.



𝐹𝑜𝑟𝑐𝑒 𝑟𝑜𝑙𝑙𝑖𝑛𝑔 = 𝐹𝑜𝑟𝑐𝑒 𝑢𝑠𝑒𝑑 𝑡𝑜 𝑐𝑜𝑣𝑒𝑟
𝑡ℎ𝑒 𝑟𝑜𝑙𝑙𝑖𝑛𝑔 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑤ℎ𝑒𝑛 𝑡ℎ𝑒 𝑐𝑎𝑟 𝑖𝑠 𝑑𝑟𝑖𝑣𝑖𝑛𝑔

Unit = N
𝜇(𝑟𝑜𝑙𝑙𝑖𝑛𝑔) = Rolling coefficient of friction

𝑚= mass of person and solar car
Weight of driver and solar car 
Unit = kg

𝑔= acceleration of gravity, 
directed downwards
10N/kg

滾動阻力

𝐹 = 𝜇𝑟𝑜𝑙𝑙𝑖𝑛𝑔 𝑥 𝑚 𝑥 𝑔









𝐹𝑜𝑟𝑐𝑒 𝑎𝑐𝑐𝑒𝑙 = 𝑚 𝑥 𝑎

equation for average acceleration

Velocity =Car speed = 
𝒅𝒊𝒔𝒕𝒂𝒏𝒄𝒆

𝒕𝒊𝒎𝒆

Unit normal in km/h

Acceleration



𝐹𝑜𝑟𝑐𝑒 𝑎𝑐𝑐𝑒𝑙 = 𝑚 𝑥 𝑎

Example:

Acceleration



Power consumption

𝑃𝑜𝑤𝑒𝑟 = 𝐹𝑜𝑟𝑐𝑒 𝑟𝑜𝑙𝑙𝑖𝑛𝑔 + 𝐹𝑜𝑟𝑐𝑒 𝑎𝑐𝑒𝑙 𝑥 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦



Driving Speed

Find N(rpm of the wheel): 

𝑉 = 𝑟 𝑥 𝜔

V= linear velocity = 
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒
=

𝑑𝑆

𝑑𝑡

𝜔=angular velocity (rate of change of angular displacement)

Since our displacement/distance is the length of the arc 
which is made by the angle dθ: s=rdθ

𝑉 =
𝑟𝑑𝜃

𝑑𝑡
,𝜔 =

𝑑𝜃

𝑑𝑡
, r is the radius of wheel 



Torque

Torque (Nm needed at the wheel)

𝑃 = 𝑇 𝑥 𝜔
P= Power (W)
T= Torque from the wheel
𝜔=angular velocity (rate of change of angular displacement)



𝑃 = 𝐹𝑜𝑟𝑐𝑒 𝑟𝑜𝑙𝑙𝑖𝑛𝑔 + 𝐹𝑜𝑟𝑐𝑒 𝑎𝑐𝑒𝑙 𝑥 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑃 = 𝑇 𝑥 𝜔

𝜔 =
𝑉

𝑟

𝑃 = 𝑇 𝑥
𝑉

𝑟

𝑇 = 𝑃 𝑥
𝑟

𝑉
𝑇 = 𝐹𝑜𝑟𝑐𝑒 𝑟𝑜𝑙𝑙𝑖𝑛𝑔 + 𝐹𝑜𝑟𝑐𝑒 𝑎𝑐𝑒𝑙 𝑥 𝑉 𝑥

𝑟

𝑉

𝑇𝑜𝑟𝑞𝑢𝑒 = 𝐹𝑜𝑟𝑐𝑒 𝑟𝑜𝑙𝑙𝑖𝑛𝑔 + 𝐹𝑜𝑟𝑐𝑒 𝑎𝑐𝑒𝑙 𝑥 𝑟 𝑟𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑤ℎ𝑒𝑒𝑙

Should be the same result 
with previous slide!

Checking



Motor Compliance for Solar Vehicle:
Power
Torque
Speed

Energy needed



1) What are the key factors for a solar vehicle?

2) Is your design optimized for speed or endurance?

Key questions



Questionnaire

Talk to us NENG2026 Questionnaire



Vehicle Powertrain ABC

• Links Between Mathematics and Engineering Design

• Driving Force, Friction and Inertia

• Four-Wheel Alignment and Measurement

• Wheel Speed and Acceleration

Next Lessons topics



Time to design the electrical system for your car 


