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W D POW
STATI(Q

¥ Many designs are possible, and there are no right or wrong ways of CONTU
building a wind turbine. Engineers and inventors are still trying to bgure )
out the best way to capture energy from the wind.

¥ What would you use to build a structure or tower to hold your blades
and shaft?

¥ What size and shape of a blade would get the most wind?

TEST, EVALUATE, BSRGN Problem-Solving Tip

¥ If y_our wind turbine spins, t_ry to stgp the shaft with your bngers. If it i_s ¥ Blades don®t move? Check
a I_|tt|_e hard to stop, your wind turbine provides good torque . Torque is a the shape and size of your
twisting or turning force. blades. Remember they all
¥ Attach a small bag of sand or weights to see if your wind turbine can lift it. should be the same direction,
The heavier the weight, the more torque your wind turbine provides. and they need to be large
. enough to harness the wind!
¥ Which tests does your power .
station pass? ¥ Shaft doesnOt spin? Check
TESTG CHECKLIS ' how your shaft is connected
¥ Redesign: Change the size of the to your blades. Make sure
f—] Shaft spins blades, the number of blades, and there isnOt friction preventing
other things about your machine to the shaft from turning!
1 you feel the S ~ o _
give it more torqueNand make it lift ¥ Whole thing falls over?

* torque in your Pngers

more weight. Maybe your base is too small.
Make it wider and studier to
sustain high wind!

[ | lifts weight
Describe the weight:
how much, what kind?

ENGt R G$ D"% NTION ACTION

In Malawi, East Africa, a 14-year-old boy named William

Kamkwamba solved a serious problem for his family. He and his 7
sisters could not get electricity unless they burned kerosene fuel in
a generator. The generator created a lot of smoke and sometimes

broke down. William built a wind turbine out of an old bicycle, some
trees, and pieces of plastic pipe. He used bicycle gears to speed up his turbineOs
shaft to generate electricity. To get more power, William made another wind
turbine with more blades. Next, he built a much larger wind turbine that pumped
water to the villageGs corn belds. Olt was a simple machine that changed my life,O
he said. WilliamGs advice for other young inventors: OTrust yourself.O

Design Squad Global is
PBS produced by WGBH Boston.

Major funding is from the Lemelson Foundation. Project funding is provided by United Engineering Foundation (UEF), TM/© 2018 WGBH Educational Foundation. All rights reserved.
Q the National Council of Examiners for Engineering and Surveying (NCEES), and the UL Innovative Education Award.
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Design SquadTM/© 2008 WGBH Educational Foundation

A NASA/DESIGN SQUAD CHALLENGE

TOUCHDOWN

Landing on the moon is tricky. First, since a spacecraft can go as
fast as 18,000 miles per hour (29,000 km/hour) on its way to the
moon, it needs to slow way down. Then it needs to land gently. That
lander has astronauts inside, not crash-test dummies. Easy does it!

1y 1o “81eld 4apinog e Bumiy :1emsuy

WE CHALLENGE YOU TOE

Edesign and build a shock-absorbing system that will protect two
OastronautsO when they land.

BRAINSTORM AND DESIGN

Think about how to build a spacecraft that can absorb the shock of a
landing.

s What kind of shock absorber can you make from
these materials that can help soften a landing?

s How will you make sure the lander doesnOt tip
over as it falls through the air?

BUILD

1. First, design a shock-absorbing system.
Think springs and cushions.

2. Then, put your spacecraft together.
Attach the shock absorbers to the
cardboard platform.

3. Finally, add a cabin for the astronauts.
Tape the cup to the platform. Put two
astronauts (the large marshmallows) in it.
(NOTE: The cup has to stay openNno lids!)

A lander under

construction

z;s' buﬁt onTV

MATERI|&kSnder)

s 1 piece of stiff paper or
cardboard (approximately
4 x5in/10 x 13 cm)

s 1 small paper
or plastic cup

s 3 index cards
(3x5in/8 x 13 cm)

s 2 regular marshmallows

s 10 miniature
marshmallows

s 3 rubber bands

s 8 plastic straws

S scissors

S tape



TEST, EVALUATE, AND REDESIGN

Ready to test? Drop your lander from a height of one foot (30 cm). If the
OastronautsO bounce out, Pgure out ways to improve your design. Study any
problems and redesign. For example, if your spacecraft:

s TIPS OVER AS IT FA LiMake sBuReGtOsGeikl WheE yau R
release it. Also check that the cup is centered on the cardboard. Finally, Check out NASA
check that the weight is evenly distributed. moon missions a
number or position of the shock absorbers. Also, make the springs less
springy so they donOt bounce the astronauts out.

THE COOLEST
JOB AT NASA

When people asked
Cathy Peddie what
she wanted to do
when she grew up,
she would point at
the sky and say, Ol want to work up there!O
Now an engineer at NASA, she manages
the Lunar Reconnaissance Orbiter (LRO)
project. She calls it Othe coolest job at

NASA.O LRO will orbit the moon for at least BURIED ALIVE?

a year and collect information to help NASA The brst people who landed on
prepare for having people live and work the moon took a big risk. ThatOs
there. Hear her describe the mission at: because the moon is covered

LEARNERS GSFC NASA G@V ME QA Y el & of Bne dust.

No one knew how deep or soft
this layer was. Would a spacecraft

INLY PEOPLE HAVE EVER VARY sink out of sight when it landed? Now we knowN

SOMEDAY SOON .!3! PL ANS T OO | the Jayer is brm. Irn the picture, you can see that

ASTRONAUTS LIVING TH EBE_ . Apollo 110s lander pads sank only about 2 inches
1 1 4 3 2 A (5 cm) into the dust. What a relief! This helped

NASA Pgure out the kinds of shock absorbers
and landing systems its spacecraft need.

WatcBESIGN SQUADon PBS or onlipbsabrg/designsquad . . @PB&
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