
Question 1 Energy 
During the day the sun moves from east to west across the horizon. 
Because the sun shines onto the Nuna 3 sideways, the amount of 
sun Nuna catches varies during the day. The table below shows this:

Available solar energy per hour

Tijd Solar intensity (W/m2)
08.00h-09.00h 350

09.00h-10.00h 600

10.00h-11.00h 800

11.00h-12.00h 900

12.00h-13.00h 1000

13.00h-14.00h 1000

14.00h-15.00h 900

15.00h-16.00h 800

16.00h-17.00h 600

a.) How much energy do the solar panels supply to the batteries 
between 12:00h and 14:00h? (advice: the sunlight is not fully 
converted into energy for the batteries)
b.) How much energy do the solar panels absorb during the day 
and how much of this is converted into electricity for the 
batteries and motor?

Nuna 3 has started the day with full batteries (5,5kWh)
c.) What is the total amount of available energy for Nuna 3?
d.) At an average velocity of 100 km/h Nuna uses 1,6 kW per 
hour. How long could Nuna keep driving at night at 100 km/h?
(using only batteries) 

To move ourselves we need energy. In regular cars this is 
delivered by the combustion of petrol. NUNA 3 is 
dependent on sunlight for its propulsion just like all other 
cars that join the World Solar Challenge. Actually all 
teams have acces to the same amount of energy and the 
team that uses that energy the best will be fastest. 

In the next questions we will dive deeper into the energy 
use of NUNA 3. The surface of the solar panels, the time of 
day and the efficiency are all of importance. When 
answering the questions you may use the information 
book.
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e.) Between 8 a.m. and 5 p.m. Nuna 3 drives at an 
average of 100 km/h. How much energy is left at 
the finish line? Why is this so much? (answer from 
a tactical point of view)

f.) The solar cells of Nuna 3 have an efficiency of 
26%. The solar cells on a calculator have around 
10% efficiency. Why do you think the difference is 
so large? And who do they not use the same solar 
cells for a calculator as in the Nuna?

Question 2  Battery choice
Nuna uses Lithium polymer batteries while 
normal cars use lead batteries.

Based on the table and figure below, reason why 
this is the case.

Composition 
Relati

Temp. (°C)
 

( )
Volts Per cel

Lead battery 1 Very heavy -15 tot 50 180+ 6 2.0

Nickel Cadmium 2 Heavy -20 tot 65 500+ 6 1.2

Nickel metal Hydride 2.5 Average -10 tot 60 500+ 12 1.2

Lithium Ion 4 Light -10 tot 60 500+ 12 3.7

Lithium polymer 5 Light -10 tot 60 500+ 12 3.7

Question 3 Column
As can be read in the information book (page 9) Nuna does not drive alone, in total 7 cars drive in the column. For instance, one of the 
cars clears the road of debris that might damage the Nuna, one of the things that have to cleared are dead kangaroos. 
All of these cars have driven the total route from Adelaide to Darwin once already, of course they didn’t do this without reason. 

Explain from a tactical point of view why they would do this.
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