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INTRODUCTION TO
THE WIND POWER
SCIENCE
OLYMPIAD

F o r  s t u d e n t s
pass ionate  about
renewable  energy,
eng ineer ing ,  and
hands-on  problem
s o l v i n g ,  f e w
competitions  capture
the  imagination  quite
like  the  Wind Power
Science  Olympiad
event.  This  dynamic
challenge,  part  of  the
b r o a d e r  S c i e n c e
Olympiad  program,
invites middle and high
school  participants  to
design, build, and test

a  wind  turbine  that
generates  maximum
electrical  power  under
controlled  conditions.
More than just a test of
technical  skil l ,  the
Wind Power Science
Olympiad  fosters
c r e a t i v i t y ,
perseverance,  and  a
deep understanding of
aerodynamics  and
energy  conversion.
Whether  you  are  a
first-time competitor or
a  seasoned  veteran,
mastering  this  event
r e q u i r e s  b o t h
theoretical  knowledge
and practical tinkering.
In  this  article,  we will
explore every facet of
t h e  W i n d  P o w e r
Science  Olympiad,

https://template-dev.mobaptist.org/


2

2 Wind Power Science Olympiad 2026-06-19

from  blade  design  to
c o m p e t i t i o n  d a y
s t ra teg ies ,  wh i le
offering  insights  that
help you excel  in  this
exciting STEM arena.

WHAT IS THE WIND
POWER SCIENCE
OLYMPIAD EVENT?

T h e  Wind  Power
Science  Olympiad  is
a  regularly  featured
Divis ion  B  (middle
school) and Division C
(high school)  event  in
which teams construct
a  turbine  structure,
rotor  blades,  and  a
generator system. The
objective is to convert
w i n d  e n e r g y  i n t o
e lec t r i ca l  energy
efficiently.  During  the
compet i t i on ,  t he
turbine  is  placed in  a
wind tunnel or in front
o f  a  f a n ,  a n d
part ic ipants  must
connect their device to
a  l o a d  ( s u c h  a s  a
resistor  or  LED)  to

measure output power.
Rules  typically  specify
the size of the turbine,
the  type  of  generator
allowed (often a small
DC  motor),  and  the
maximum  dimensions
of the tower. The Wind
P o w e r  S c i e n c e
Olympiad  tests  not
only  the  performance
of the turbine but also
t h e  t e a m ’ s
understanding  of  the
underlying  physics,
which  is  assessed
through a written exam
or design log.
This  event  stands  out
because  i t  b lends
engineering  design
with  scientific  inquiry.
Teams  must  apply
c o n c e p t s  l i k e
Bernoulli’s principle,
t o r q u e ,  v o l t a g e
g e n e r a t i o n ,  a n d
structural stability. The
Wind Power Science
O l y m p i a d  a l s o
emphasizes  iterative
improvement; students
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learn  that  a  first
prototype  rarely  wins,
and that  testing,  data
a n a l y s i s ,  a n d
refinement  are
essential  to  success.

CORE
COMPONENTS OF
A WINNING WIND
TURBINE

1. The
Tower
and Base
The  tower  must  hold
the  generator  and
blades  at  a  specific
height,  often  between
0.5  and  1.0  meters,
while remaining stable
under wind load. In the
Wind Power Science
Olympiad ,  tower
materials  are  usually
limited  to  lightweight
woods  like  balsa  or
basswood,  along  with

g l u e .  A  c o m m o n
mistake  is  building  a
tower that is too rigid
but  heavy;  a  better
approach  is  to  use
triangular  bracing  and
hol low  sect ions  to
reduce weight  without
sacrificing  strength.
The base must also be
designed to allow easy
mounting  in  the  test
fixture.

2. The
Generato
r Hub
Most participants use a
small  DC  motor  as  a
generator.  When  the
shaft  rotates ,  the
motor  generates  a
voltage proportional to
the speed. In the Wind
P o w e r  S c i e n c e
Olympiad,  the  choice
of  motor  matters :
motors  with  lower
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internal resistance and
higher efficiency at low
RPMs (like  those from
old  CD/DVD  players)
often  perform  better.
The hub connects  the
blades  to  the  motor
shaft  and  should  be
l i g h t w e i g h t  y e t
durable.  Many  teams
3D-print  their  hubs  or
c reate  them  f rom
plastic  caps.

3. Blade
Design
and
Aerodyna
mics
This is where the Wind
P o w e r  S c i e n c e
Olympiad  gets  truly
creative.  Blades  are
typically  made  from
balsa  wood,  foam,  or
t h i n  p l a s t i c .  K e y

aerodynamic principles
include:

Airfoil shape –
A curved top and
flatter bottom
creates lift and
reduces drag.
Pitch angle –
The angle at
which the blade
meets the wind.
A steep angle
(40–50°) gives
high torque at
low wind speed,
while a shallower
angle (10–20°)
yields high RPM
and voltage. The
optimal pitch
depends on the
specific fan
speed used in
the competition.
Number of
blades – Three
blades is a
classic
compromise
between balance
and efficiency.
Two blades are
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lighter but can
cause vibration;
four or five
blades increase
torque but add
drag.
Blade length –
Longer blades
capture more
wind but also
add weight and
stress on the
hub. Rules often
set a maximum
diameter.

Testing  different  blade
profiles  in  a  wind
tunnel (or even with a
desk fan) is central to
t h e  W i n d  P o w e r
Science  Olympiad
experience.

UNDERSTANDING
THE SCORING AND
RULES

The  scor ing  in  the
Wind Power Science
Olympiad  typically
c o m b i n e s  a
performance  score

(based  on  electrical
power  output)  with  a
written  test  score.
Performance  scoring
o f t e n  i n v o l v e s
measuring  voltage
across a known resistor
and  calculating  power
using P = V²/R.  Some
compet i t ions  a lso
factor  in  the  turbine’s
ability to start spinning
at low wind speeds (a
“cut-in”  requirement).
Part ic ipants  must
adhere  to  strict  size
and  material  rules,  or
risk  disqualification.  It
is  crucial  to  read  the
current  year’s  official
rules,  as  the  Wind
P o w e r  S c i e n c e
Olympiad  guidelines
a r e  u p d a t e d
periodically to maintain
fairness and challenge.

STEP-BY-STEP
PREPARATION FOR
THE WIND POWER
SCIENCE
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OLYMPIAD

Step 1:
Understa
nd the
Physics
Before  cutting  any
blade,  spend  t ime
l e a r n i n g  t h e
fundamentals.  Topics
include:

Kinetic energy in1.
wind: KE =
½ρAv³ (Air
density, swept
area, wind
speed).
Betz’s limit: a2.
turbine cannot
capture more
than about 59%
of the wind’s
kinetic energy.
Basic circuits:3.
voltage, current,
resistance, and

power.
Load matching:4.
the turbine
performs best
when the load
resistance equals
the generator’s
internal
resistance.

Many  Wind  Power
Science  Olympiad
written tests also cover
environmental  impact,
grid  integration,  and
global  wind  energy
statistics.

Step 2:
Gather
Materials
and Tools
Essential  suppl ies
include:

Balsa wood
sheets and sticks
(various
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thicknesses)
Cyanoacrylate
glue (super glue)
or wood glue
Small DC motors
(e.g., from CD
drives, toy
motors)
Multimeter for
measuring
voltage
Foam board,
sandpaper,
hobby knife
Household fan or
small wind tunnel
Resistors
(10–100 Ω) for
load testing

Step 3:
Build
Prototype
s and

Test
Iterativel
y
Start  with  a  simple
three-blade  design.
Measure power output
at different fan speeds.
Change one variable at
a  time  –  blade  pitch,
number of blades, hub
design  –  and  record
results.  This  data-
driven approach is the
hallmark of a top Wind
P o w e r  S c i e n c e
Olympiad  team. Keep
a  detailed  design  log,
a s  t h i s  m a y  b e
required for the written
portion.

Step 4:
Optimize
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for the
Competiti
on Wind

Speed
If  the official fan speed
is known (e.g., 5 m/s or
10  m/s),  tune  your
blades  to  match.  At
lower  speeds,  larger
p i t c h  a n g l e s  a n d
heavier  blades  can
hinder  startup.  At
higher  speeds,  lighter
blades with lower pitch
may spin too fast and
c a u s e  v o l t a g e
saturation.  The  best
Wind Power Science
Olympiad  participants
calibrate  their  turbine
weeks  be fo re  the
event.

ADVANCED
STRATEGIES FOR

HIGH SCORES

Use a
Gearbox
or Direct
Drive?
Most  regulations allow
direct  drive  (blades
directly  attached  to
motor shaft) because it
is  simpler  and  loses
less  energy.  However,
i f  r u l e s  pe rm i t ,  a
gearbox  can  multiply
RPM  from  low-speed
blades  to  drive  the
g e n e r a t o r  m o r e
effectively.  This
m e c h a n i c  i s  l e s s
c o m m o n  i n  Wind
P o w e r  S c i e n c e
Olympiad  due  to
weight and friction, but
c r e a t i v e  t e a m s
s o m e t i m e s
experiment.
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Blade
Material
and
Surface
Finish
Smooth blades reduce
drag.  Use  fine-grit
s a n d p a p e r  a n d
consider a thin coat of
paint  or  clear varnish.
Avoid  rough  edges.
Some top teams carve
blades from solid balsa
to  achieve  a  precise
airfoil  shape.  In  the
Wind Power Science
Olympiad ,  sma l l
differences  in  blade
finish  can  mean  the
difference  between
first  and  tenth  place.

Include a
Nose
Cone
A  streamlined  nose
c o n e  r e d u c e s
turbulence at  the hub
a n d  c a n  i m p r o v e
efficiency.  This  is  a
small detail that shows
a t t e n t i o n  t o
aerodynamics.

COMMON PITFALLS
TO AVOID

Overbuilding
the tower: A
heavy tower
wastes wind
energy that
could be used for
rotation.
Ignoring load
matching: Using
a resistor that is
too small or too
large reduces
power output.
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Poor
alignment: If
the turbine does
not face directly
into the wind,
performance
drops sharply.
Neglecting the
written test:
Many teams with
a fantastic
turbine lose
because they
didn’t study
theory. The
Wind Power
Science
Olympiad
balances both.

THE BROADER
EDUCATIONAL
IMPACT

Participating  in  the
Wind Power Science
Olympiad  does  more
than prepare  students
for  a  competition;  it
i n s p i r e s  t h e m  t o
consider  careers  in
renewable  energy,
m e c h a n i c a l

eng ineer ing ,  and
environmental science.
The hands-on nature of
building a wind turbine
reinforces  concepts
taught  in  physics  and
m a t h  c l a s s e s .
Moreover,  students
l e a r n  t e a m w o r k ,
project  management,
and  resilience.  Many
alumni  of  Sc ience
Olympiad  go  on  to
study  engineering  in
college and cite events
l i ke  Wind  Power
Science Olympiad as
p i v o t a l  i n  t h e i r
academic  journey.

PREPARATION
RESOURCES

To excel  in  the Wind
P o w e r  S c i e n c e
Olympiad,  leverage
these  resources:

Official Science
Olympiad
rulebooks
(updated
annually).
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Online forums
and community
groups dedicated
to Science
Olympiad.
YouTube tutorials
on blade design
and motor
selection.
Local workshops
or coaching from
retired
engineers.
Simulation
software like
Blade Element
Momentum
(BEM) tools,
though many
competitions
allow hand
calculations.

CONCLUSION

T h e  Wind  Power
Science  Olympiad  is
a  t h r i l l i n g  a n d
educational event that
challenges students to
combine creativity with

phys i cs .  Success
requires  not  only  a
well-built  turbine  but
a l s o  a  s o l i d
understanding of  wind
energy principles and a
methodical  approach
t o  t e s t i n g .  B y
embracing the iterative
d e s i g n  p r o c e s s ,
learning  from  each
p r o t o t y p e ,  a n d
studying  the  theory,
any  team can  rise  to
the  top.  Remember
that  every  watt  of
power  generated  is  a
testament to your hard
work  and  ingenuity.
W h e t h e r  y o u  a r e
building  a  turbine  for
the  first  time  or
refining  a  seasoned
des ign ,  the  Wind
P o w e r  S c i e n c e
Olympiad  offers  a
unique  opportunity  to
m a k e  r e n e w a b l e
energy tangible  –  and
t o  p o w e r  u p  y o u r
future  in  STEM.


