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2-Q SOLAR MODEL CAR

Trouble shooting

[Real life application of mathematics and scientific concepts in developing ones’ problem solving skills]

Introduction: The model solar car kit has been specifically designed for the builder of the car to learn using their creative and inventive skills through a process of trial and error; experiencing the affects of any changes they make first hand. This approach is highly effective in creating enthusiasm and encouraging invention; while allowing one to gain knowledge and problem solving skills crucial to real life application of Scientific, Mathematics, Technology and Engineering concepts. 

The following can be modified to affect performance of the car:

1. Front axle support to affect:- 
a. angle of solar cell to adjust the angle and orientation of cell to light source

b. [ http://www.pluggingintothesun.org.uk/case2.pdf]
c. play of axle

d. make the car go straight 

e. make the  car go in circles

2. Design and make own wheels 

[ http://www.pluggingintothesun.rog.uk/centreofwheel.pdf], to affect:-

a. For speed

b. Ability to climb hills

c. Use ping pong ball or another component as a front wheel

3. Gears

a. Change gears for speed

b. to increase torque to climb hills

c. best for weather conditions/intensity of light

4. Track surface and condition can also be considered [http://www.pluggingintothesun.org.uk/case3.pdf].
a. How the cars are guided on the track i.e. free to move about or attached to a wire
5. Light intensity

a. Reflectors:- on board or hand-held

6. Weight 
Problem solving: The gearbox motor assembly is designed so that the builder exercises his/her forensic skills to diagnose the problem and get the motor working again [the gears meshing correctly and the wheels spinning]. 

Follow the steps below if the motor is not working (wheels not spinning) or gear box is not running smoothly, when motor is connected to PV cell and PV cell is facing toward a natural light source (The Sun):-

1. Remove rear wheel from lid side (part B) of casing. You may need to firmly hold axle with a small pliers in order to pull off the wheel. 

2. Remove the lid.

3. Remove the rear axle and cog 
4. Remove the double gear cog

5. Hold the PV cell toward natural light source. Observe if the pinion gear on the shaft of the motor spins around – if it does it tells you that the PV cell and motor are working but there is friction being casing between the gears cogs and as a result they are not meshing smoothly to turn the wheels. 

6. The adjustments necessary are described on page nine of the assembly instructions. 

Packaging (tube) and Body shell design

The solar car kits are sent in a recycled cardboard tubing. The sleeve for the tubing can be customised with logos of the Local Authority, school and sponsors that provide funding for the purchase of training and educational kits. This is also the case for the body shell for the car. Blank templates are available for both the body shell and tube sleeve. 

PAGE NINE

	Problem:
	Checks / Solutions:

	
	ENSURE THAT IN ALL GEAR RATIOS THAT THE MOTOR IS FITTED LEVEL INTO CASING A
-Bent axle   (   replace axle

-Gear teeth clogged   (   remove obstructions from within teeth

ratio 3:1

-Small motor shaft pinion gear and double gear not meshing smoothly  ( 

adjust position of pinion gear on motor shaft near the top at  about 1 mm below tip of shaft 

-Right double gear  wrong way round  ( 

insert double gear on SHORTER RIGHT peg with 8 tooth gear towards bottom of spindle

-Single gear wrong way round  ( 

insert flat side towards bottom of LONGER CENTRAL peg

ratio 9:1

-Small motor shaft gear and double gear not meshing smoothly  ( 

adjust position of pinion gear 1mm near tip of motor shaft for gear ratio 9:1

-Double gear fitted in error  (
remove large gear, it is not used in ratio 9:1

ratio 27:1

-Small motor shaft gear and double gear not meshing smoothly  ( 

adjust position of pinion gear to BOTTOM of  motor shaft  for gear ratio 27:1

-Motor shaft gear may be meshing with both double gears : this jams the gearbox  ( 

           adjust position of motor PINION gear to mesh with ONLY RIGHT double gear cog only.



	Car runs backwards
	Polarity reversed  (  reverse terminal connections or reverse position of motor OR change gear ratio

	Wheels do not turn / the car runs slowly
	-Insufficient light intensity at solar cell  (  read 'How much light…' below

-Gear ratio not ideal for conditions  (  change gear ratio higher or lower 

                                                             or alter diameter of wheels larger or smaller

-High electrical resistance  (  

      check soundness of connections between motor plugs and solar terminals 

      or check for broken motor wires

-Rolling resistance too high  ( 

try car on a smooth and level surface or change ratio 

-Bent axle at either end   ( 

remove axle and check it by rolling on a smooth surface, replace if not straight

-Axles not parallel  ( make adjustments with reference to assembly guide criteria

-Axle tight in bearing at either end  ( 

  pull wheels along axle and away from bearing to leave some free-play (1-2mm)

-Axle fitted tightly in hole of casing  (  move axle in hole to enlarge hole


