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The aim of this exper f d the most cost effec way of producmg using wind turbines or solar panels.

RESULTS
BACKGROUND RESULTS (DESIGN ONE ):

Wind turbines use wind energy in order o create electrical energy. The
energy transformations that occur in a wind turbine are as follows:
kinefic energy a mechanical energy a electrical energy. The kinetic
energy Is the energy captured from the wind. This energy is then
transformed info mechanical energy to force the wind turbine’s blades
move, which in then further transformed into electrical energy 1o be used
iIN households. They require high levels of maintenance to keep them fully
functioning and can also be relatively expensive to install and
manufacture.
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Table Two: The results obtained throughout testing Design One
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Solar panels are made up of solar cells that use light energy retained from
the sun to produce electrical energy. The energy transformation that
occurs within a solar cell is as follows: light energy a electrical
energy. The light energy is obtained from the suns UV light that shines onto
the earth’s surface. This light is directly transformed into electrical ener-
gy, which can be used to make elecitrical appliances and devices work.
Solar panels can be relatively expensive 1o both manufacture and install.

Despite this, solar panels require litfle maintenance to keep in

RESULTS (DESIGN TWO ).
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SUMMARY OF PREVIOUS RESEARC Mulimete
Primary research was undertaken before the experiment was undertaken to gain a better - Multi load panel
understanding on how fo maximise the energy production of solar panels and wind furbines. Figure Two: Design Two - Wind turbine w1th6b1ades at 20 degrees in series circuit
The following information was found: '-
EXPERIMENT RESULTS TO GAIN MAXIMUM
ENERGY PRODUCTION: e o panes
Angle of wind turbine QO_degree Ongle Table Four: The results obtained throughout testing Design Three S
olades Current Voltage [Power Output|Sample Cost|Power output/ Mulel 164 ianel
Different sizes of wind fur- [Smallest blade eleylilens |eeler
: . 14.55 amps |1.88 volts|27.35 watts  [$270 0.11 watts per
¥ . OINE blOdeS dollar Multimeter
Number of wind turbine |4
plades _ |
Number of solar cells 4 (MOST solar cells as pOSSible) Figure Three: Design Three - Solar panel with 4 cells, positioned 90 degrees in series circuit
Type Of eleCTI'ICCII leCUlT Serles leCUlT The amount of power produced by The financial costs to manufacture each The amount of energy produced by
Connecﬂng to solar panN- each design design each design per dollar to manufacture
& W | Angle of light source 90/120 degree angle e
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= T 27.35

= 20

Cost to manufacture ($)
=
(0]
o
Power output (watts) per dollar ($)

VARIABLES
Independant Variables: ;- N o]
Design One: Wind turbine- 3 blades at 20-degree angle, connected in series circuit O T e one esign Tu S DT pesgnone Design Two Design Three > pesgnone pesign e Design Three
Design Two: Wind turbine- 6 small blades positioned at 20 degrees, connected in a series circuit Designs ested Pestens tested -
Solar panel- 4 cells positioned at 90 degrees, connected to load in series circuit
P P Demandant Vorable. DISCUSSION AND CONCLUSION
Energy output of the three designs _ ‘Data summary , , ,
Controlled Variables: From the results it can be seen ’rhq’r demgn one was the most cost effective design. D§S|gn one
_ The same multimeter from STELR kit 8 was used for all three designs to ensure all three designs| [Produced 45.666 watts of energy, whilst design two only produced 27.354 watts and design three only
were measured with the same resistance . produced 42.076 watts of electrical power. There was not a great deal of difference between the
_ The same load panel from STELR kit 8 was used throughout all three designs in attempt to havel| [@Mount of electrical power produced by designs one and three, however design three was almost
a consistent resistance throughout all three designs. double the cost of design one.
- The same load, being the buzzer, off the load panel was used when testing the voltage and , conclusion ,
current throughout all three designs. The first design was seen to be the most energy efficient as it produced the most electrical power. It was
i The same wires from STELR kit 8 were used for all three designs, again, to create a levelled also the least expensive design as it used very little equipment that did not cost a large sum of money.
balance of resistance throughout all three of the designs. If one were 1o choose one of the designs to manufacture, it would most certainly be recommended
that they choose the first design due to ifs results. To further expand on the knowledge gained from
METHOD undertaking this experiment, one may investigate how wind turbines may be built from less expensive
1. The first design was built using the appropriate materials and positioned 15cm away from the building materials to bring down the extensive cost of the machinery. In doing this investigation, it must
fan. be made sure that the wind turbine is still producing similar, it not more, energy than what they already
2. The structure was connected to the multimeter and the load panel using wires as a connect- do produce otherwise the there would be no point.
ing path.
3. A photograph was taken of the structure and set-up. Svs’FelfnRac’r?cRgrror
4. The fan was turned on at ngf;?gﬂn%?ﬁge(ge;ﬂdzge r??ri;\g)O) OR the 3lights set to 12 volfs The amount of voltage was so small that the voltmeter could not pick up a reading, especially when
5 The voltage and current was meosugr;’ed and T.oken "ofe of testing with solar panels. This meant that extra time had to be given to the testing time of the solar
6. The overall power output of design was calculated and noted. Rar?dgonslslf.rror
g' The bower out U’]reos’rﬂgIggsfzsw;;gievisg;ggre’rk\:vegcs:gsc’lrlggl’r?wfeegrrg?:?upgice)(:.how e cost of- The voltage and current data being recorded on the multimeter kept on jumping around and could
' P P ficiency ofg’rhe design. This résul’r was taken note of never seem to seftle on a number for a long period of time. We came to the conclusion that we would
9. Steps from 1 — 8 were repeated to the appropriate measure for the remaining designs. just settle on the largest voltage/current reading shown.
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