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‘ABSTRACT '

Presented is a science activities in energy package

" 4which includes 14 activities relating to energy ccnservation.
_Actdivities are simple, concrete expeTiments for fourth, fifth and

" sixth grades, which illustrate principles and pfoklems reld%ing to
-energy. Bach activity is outlined on a simple card which is-
“.introduced by a question. A teacher's sapplesent is included. (SL)
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Scrence Activities’in Energy is a series of srmple keep it cool In the summer? Which stores so|ar °'
eongrete, revealing experiments that was‘developed energy better—‘water or rock? .
by the American Museum 'of Atomic Energy espe At the outset of an eixperiment, try.t’o get your
cially for fourth, fifth, and Sixth graders but can be students to ptedict outcomes, even when they have
just as useful in community programs. no experience t6 justify their projections. Urge

< The purpose of the series i1s to 1llystrate certain them to make a guess. They’ll become more inter-
o Principles and problems related to various forms of * ested, feel more inyvolved, If they do. .

energy ‘aa\d to their development, use, and con ‘In order to answer each guestion, a student*{or
servation® ' K the class as a group) follows instructions on an

More important, it 1s an effort te help you and / actiyty card that lead him or her through a spe-
other teachers involve stude'nts directly in explor- cf%expenment
iMg intriguing questuonsan makmg discoveries on This kind of direct student parhcnpatnon leads
their own. * easily to other related questions— some suggested

You needn’t be an expert m\scmnce to use this on the activity cards themselves, others generated
material. In fact, teacheis shouldn’t be expected to by the students and their teacher—and to further
know the “might’’ answer to every gquestion posed exploratuon by the experimenters on their own.
What’s more, many of the activities involve not ) The Amencan Museum of Atomic Energy has
just science but art, economics, alithmetic, reading, purposely used ‘metric measurements throughout
and other skills and disciplines as well—and need the experiments, believing that this would be part
not be\used-in sequence. . - of the learning process for many young people )

Each unit in the series forms a cotrerent program * and for some™adults as well. - N——

»

N

Because the activities are outlined ogf single
cards, you can easily photocopy them for dustru-

of instruction.on a single topic solar energy, elec-
tricity, conservation, and the like. :

- Most activities in the seiies can be completed in bution or project them on a
the classroom with materals.readily available in ) ~ As the developers of the series, we are ahxuou§
any community. pots and pdns, paper cups, water, ,  to learn how you and your students use the mater-
salt, thermometers, and cardboaid boxes A few re- 1als, what variations you develop, and any results
quite purchases from local or nationat suppliers you find ext’raordmary Pleasd Tet uﬂ(n'oﬁﬁ:ur

_ Each project s introduced as a question How | reactions to the materlals anchigel free Yo ask for
much warmer do objects get in the sun than in the ‘more ingormaton oh any energy- relatedjtopic.

. shade? What 1s the’best color to paint a house to , . “ .
“o . \
: SN : ) 4 \\o'
CONSERVATION v 1 .
It's cheaper to save a barrel of o1l than to pro- percent of the world’s population, the Umted
duce an additional barrel. One projection indhcates States consumed about one-third of the world’s .
that tyrning all thermostats in the United States energy. On a per caplta basis, West Germany used
_downuﬁwo degiees in winter and raising them two 20 percent of the gasoline the U.S. did, and Sweden
degrees in summer could save more than half a half of the total energy of the u.s. Al three coun-
million barrels of oil g day by 1980. tries had comparable standards of living. N

Dwindling of existing resources—coal, petro-
Jleum, natural gas—and excessive financial and en-
vironmental costs of developing ney sources of
“energy are twin problems facing the U.S. and
some other nations of the world. Together they

Personal use of energy in this country—home
ation, and transportation—accounts for 37 percent
of the country’s energy use.

The experiments in this series on conservation

make conservation-the careful use of currently all are related to such personal uses: means of ef-
available resources—essential.: fecting fuel economy in cars, insulation and other *
Conservation has more immediate results than forms of home temperature regulation, and food
new resource development, too. Istakes five years preparation and storage. Among other things, they
to bring a new coal mine to fill produttion, six t( " show how individuals can help reduce waste in the

seven gars for a new o1l field, and eight tq ten use of energy while maintaining a high standard
years for a nuclear power plant In 1975, with six of living._
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. v «
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The series, Science Activities tin Energy, was developed by the Oak Ridge Associated Universities
under contract from the U S Department of Enerdy, with_assistance from teachers and staff from
the Lawrente Hall of Science, Berkelew, California, This publigation was prepared as‘an acc@unt of
work sponsored by the United States Government Neither the United States nor the U.S. Depart’
ment of Energy, Mor any of their employees, nor any of their contractors subcontractors, or their
emplgyees, makes any warianty, express or implied, or assumes any legal Inablfuty or respensibility
for the accuracy, completeness or usefulness of any information, apparatus, product or process dis
closed, or represents that its use woulg not infringe privately owned rights " *

The American Museurs of Atomic Energy / Oak Ridge Associated Universities / P,O. Box 117 /.
Oak Ridge, Tennessee 37830 . ‘. . .

heating, lighting, a'lr-coﬁditwning, cooking, refriger-,

~
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IS, YOUR HOUSE
:’wy. DRAFTY?

—p—

t T MATERIALS: ;}

e PenC” .9
Scotch tape

. Plastic food wrcp(

y; " e y * . k! :' :
\ 1
‘ ‘ . | Plastic o T il \
. | | .

food
wvap

MoR’e a ‘draf'rome’rer by |
'-*foHowmg ’rhese ms’rruc’nons
Cut a 12 cm by 25-cm strip of

(L

plastic food wrap Tape to the pencil. . cd

Blow the plastic gently and N h
" see how freely it responds - -
to air movement. S ounnu

NOTF_ Forcad d\\"‘p&rn&
musT b off 16 usa dve’erommw

,,”

o ~ Test your home for air. ‘
ey | - |eakage by holding The
= |~ _gadget near‘the edges
- ( of windows ond doors
SRR Test your ﬂreplacefwﬁh’
i B ~the damper open and-. ~
== C A )




OIRERIDEAS TO EXPLORE: -~ - .-

| - — =1
AW —
1

=4 -~ .
T == 1@ Visit'a hardware store

SISy T and find out what is’
‘ m N available- tg close air
| g ledks around windows

ond doors.
i

= Why are drofTs energy
W - ‘wasters?

P S

Look- for der collected around doors ond
‘windows. What does it prove ? ..

.
L
£
A )
Q
| | | | \.\. l y
\
¢
- =
Qo Co . cd

E MC : ) N Science Activities in Energy




IS YOUR SCHOOL. =~ =
( _ . . . WASTING &

\

MATERIALS

> 2. Thermome’fers
Draftometer - SR ot
Plastic™ food wrap B dedtomgs s 5 ot ol 1013, P wrap '-
1Scotch tape ) 1
Pencn

»

‘ | Meke o drottomakr— |
Test the ’fempero’fure | C,mgwéwsgswmdm@ \

in severcll rooms in your' 2am x 25 o
+h al.’
school-for example, your| e 7 &

classroom,cafeteriaq, | :
Y s A e, B ow an‘n’q QV\C,\ (312 “how
I|b'rory,hﬂllwoy offnce,  Freely e plathic |
) spords 16 air
,,gymnosnum efc.. \ respones . %
. = dretlomda 1 larmine whare
Place 1 thermometer ’\/Mmar‘i“di@é"m% s .
n o ar Qrd
near The Ce|“ng Gnd“ . Close doors ond wi dow’ Q
. \ still dfﬁ“fs_’//’\___‘_,
one neqr ‘the floor 7 TR
in each room and take
A\ temperature reodmgs
s
21 (;Y;{nr
awzdsl
-] oo ) '
+ Weasuve the
i, rOOWMS ‘Tczw\pcva‘\'(wzs
% he fCIAQCk eqdw\:o:::-iz hy
) -7 ‘

18 : ' e
ERIC ‘&'P\acq, | thermometer here . 6
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How much glass. is ’fhere on ’fhe window S|de
of your. classroom? How ‘much wgll?

Feel the gloss ond the ‘wall>.Which corrles heat
better? Would you save energyf if you \hod /.
fewer wnndows? - ’;

\ \ !
How is your school snTuaTed with regord 10 The

. . s ' .
y > 4

A

-
' L . - .- ' - v oo L
. ciance Activities in Energy . .
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"HOW MUCH ‘.

@10 WHEN IT'S HEATED "

N
)

Y’ OR*COOLED ?

<+

T

(’ ’\ £ . ‘;i \ - b . ¢ ) T X -
‘M AT ERIALS: e Sthp & st S-.«v@&f?#“&%’? ‘bsoao,d
- S e pisth: Toqether : For gxample,

! Piece-of metal, 4cm-or longer v
{ Piece of bimetdllic strip 4cm or longer

Masking tape, glue, candle, ice cu‘bebs\mmgr
. . ) . . . imgRllic Shrips
Large ‘cork or small block of wood ’*Rw‘;&y‘g@qﬁhop,
Piece of wood about 8cm x 4cm e uging 21
: ‘_(—-——-‘ gg?gv;zt.;c}'loh on.

L T
Glue the cork orsmall «* S
VUOOd blOCk to The l(](ge ' blMJ&ll&'?a.\-fp [maskmg‘\zspo,

i covk Ov small

’ one. Attach the bimé’rollif: [ et oF oot
.. R . : -/‘-'_ : ___.'1 < block of
strip'to'the top of the 'E=—=== ) Aaoiaboar
’ ) + . Y ) - ' c X_‘ ew
“cork with. magking tape. . s

v - _b";mx,.?j_?lligs"frip o Place the candle under
e~ cardle / What h-oppens? -

= —=/2>== Remove the candle and
/ﬁi%@'ﬁ?ﬁi&&‘?’m“m’ put the ice cube in its
' place. What 'hﬂppens now 7
' . \ : | (7 .
Repeat beth experiments - . gmail st @?)@))
S ’ 4. l ANY 1\ —1
using the metal strip. Does  —cGwpare Their: T

\.}, - . ’ D - Vo i i NN B
re,oc’r m"rbe same way’ -

bimeillic stip 7




. e o

OTHER IDEAS TO EXPLORE: . -~ - =

- " Iw . ’ |

Turn the blmerolllc sTrlp >
‘ rn'fh

over. Repeat the experiments, émmﬁ'.dcfmp

. VEZr Qn r
; Does The some thing hoppen ? (ﬁg%%fommawr
1

Try making y8ur own blmefolhc smp
Use epoxy glue to |
.bond two different
kinds of-metal, such.
as rc:l strip from an
aluminum ple plate -and one from a- ‘rm can.

-~

(ﬂnp of slummum pie oIaTQ

IG\u@, oqa'h@r with epoxq!
. \\ AN N R
- ~3Tr4'p of Tin can .

_G@n you moke a Thermome’rer from your
”blme’rolllc s’rrlp‘?

9

Science Activities in Enégy \




\;ﬁi;g; Your < 2
HOMEMADE THERMOSTAT > -é g

| MATERIALS .

-Bimetallic strip from /-\c’rrvr’ry 3a
-1 Flashlight battery.

1 Flashlight bulb, 1 D cell
Copper connec’rrng wire .
Masking tapef finishing nail ’

~

PN

blMQ-.fé}Llc —T?,p

ﬁhmg‘;%;gf i Srorft wrth The godget you mdde'
iy activity 3a: use bimetallic srrr .

*Now hommer the nail to the end of-the ‘piece of
. wood- under 1he free end of the brmerollrc strip. -

Push the brm’félhc. STrip o e wail- rm
¢ light, shou.\ (30 on.

-' . . O N ) '
a. 4 ‘J . . ] ) h e thq‘ le\Q"Jq— WQ Iémp }Sé V\Qé‘a’
Wire liké this: a R e o % O e e
AL hgr\r bulb you put

‘Make believe the \eva s an e\r
condifitner? Can you wake thy

" 1AMD go on when You heat qo.»\"mj
i or vpu:t hy m'ﬂnrz sun?

Can you ed ust *HIQ hey .
o? 1*‘/\:s nail < that the gt :
. &wxp guz.s on whe,vx the
the coom.
X nzacl'a,s l°C, and goes
. l{lC off aT 12°C 7




’-0
b.

 Logk'ihside a blinking bulb as . -~ . ¢
‘it flashes-on clnd off. Notice . - %i"‘é?&;ﬁ?ﬁc

) the blmemlllc strlp that bends A L Swpins
ouTword ‘and switches the bulb - | Plinking bulbt

| off after it hos heated up.

‘Look: for |ce/creom bags thaf have one Slde mode
\of paper and the ofher of aluminum_ foil. Would a.
sTrlp of ThIS maTerlol behave hke a blmeTolhc«sTrip

Sciepce Activities in Energy
Y—




- THE TEMPERATURE RISE
~.IN A CLOSED BOX'
'HEATED FOR 5 MNUTES”

-

’MATERI#LS .
Tall cardboard box -
1OO Watt bulb ln

ceramic sockeT

. Moke 8 s lude\Mo,T‘ .
o'ﬁ\cz.box or the ther-: e

- M‘ it =
fd\rﬂﬂlg ouer the. \g:p

Thermometer . T
4 - ™ . o _ RN . . , \..\ C
| Waftch, knife — 7 RES
— - EEERMEESE Parm é}Dws’d'bub viside Ot ot :
: . K -H\q_box nf%;d'a\hoe.m'thm movablvﬂapﬁ
. h : ) +VOW T the 16 IN
¢ ' i ‘ adboﬂbmcf‘{
~ . P Cut & small Wole inthe béttowm - [+ the box © .
“ N _ : df'g%box ‘Porm cnrq y-
/ - L~ | N Mp o .- . =
" R . { .
. . g
* Do this first: <
’ ’ ‘b “’ |
. i
., y
L’

f “TEW\PERATURE ReAbnGs . g
i f 2w S e SuinlSeing) Then, fill in- the_

| Both £laps R I e
Soed 1. ] temperature reodlngs
b‘éﬂw\m oo Q with" the” flaps epen

|
1 and- closed:

Bdn.o ﬁn' | | , oy , "\ . : N
- o —.compare the resultst




-UIAER TUEAS TU EAFLURE: o -

- Use the. draftometer during your experiménts
to sq‘e ‘where air goes in and out. N

o Large epssers are for big mistakes -

Make a . V<di - | r
draftometer— HR——— — == S

like this?

~

) - ., - Tape
'W\ake a draftometer - )

Cut & strip of plastic
food wrap 12em X 25am.

Tepe To o penci.

Blow getly and see )
how ‘Ho,tz,lq the_ plastic
responds 15 Qir Moveme vt

/ e . '}‘X ) ::

L NOTE : Forcad air furnace

must ba off 18 use draftométer!

4

Do you see any connection
between this experiment

" and the’ventilation of your
own home? |

o L R . . 1 3
EMC ‘ - . ScienceActivitiesinEnerg:l




' HOLDS HEAT LONGEST? S

| MATERIALS: |
4 Juice cans.

Poster paint: white, black,green, and red

. Hot water, close to boiling

4 Thermoemeters, food colors

Paint each cup a different color;.

then fill" each cup with the

same amount of hot water. =15
Co ' Add +ood oo 15 the ot ﬁ I

water : Add S A
the colors Tﬁﬁu 1o qet Pplack ! Py

Put a thermometer in each cup.
Record the temperature every
N 3 minutes until the water cbols.

é\édd thrwowQTQ_r
T esch cup ‘

® Make a graph of |
. the results: = “
: @ . . N // N

12Zin..ASMIN. .
i

3min. 6Gmin. Gmin.
——
nme




OTHER IDEAS TO EXPLORE:- 7 B

%

T

= ‘
| ~ What is the best

\, - color fo paint o

house fo keep
it warm in

winter ?

oA, -

(1]

[

. R -
*\\
L / ,
. - Al
-]
\ _
A * )
!
, @ )
% _ \
: ' - _ .
. \ 15
{
Q - « PR .
. Stience Activities in Energy




\ ‘Hlx'r'S""“"" I S e e e e = e N . . A
~ THE BEST ‘ * @
MATERIALS: )

100 Watt bulb. in‘ceramic socke’r see drowmg

A variety of msulo’nng and non- insulating

~ materials such as wood, aluminum foil,

" ‘fiberglass (3" or4"), glass, metal, newspaper,
heavy cloth, efc. o

4 Thermometers, cordboord box, wo'rch

qukln.g tdpe -

Set up the box like this:

Place the hgiﬂ' n ﬂ\z ceviter of

ihe box ! Tave 4
Tape ther- ?&m‘?g‘\%‘r-"% -
b, oRe! “;'mit‘éi e bow Thon,« -
. I_hgo.a
7] mowmeler
: . : 13,_}95\%@
side. view e windows here ! { of each
.7 R ] insulsting
- v owdkerial
. Turn the Iomg on for - 7] ud rasodd
@ . s *LRA St .
-5 minutes. Record the . 7 ngundires!
. rise in temperature T NS i
) for each material = "l 3o -7 -
. "How much better is The best msUI&Tor compO/e
to.the worst? Record your results. - . ¢ |
: N . | /

16




*« - =

—
@

g v

Why is fullinsulation now required in new houses?
Why hpsyﬁhjs always been so?

,
+ ) ' - V
. 7 =
7
. ) , :‘4\
(N —
i . s
grz{“!‘\msu\sﬁonl
) R
i
= A ' ~
:?\3 . .
i i
¢ i To
N
!

" wdlerislif ] bofere | abteec I, v .
.1 mweed : { Use a |

\‘ ‘ . Chqrt I\Ke, ' #
SR T | this to '

‘Fibergleﬁ o ’ - _rc_corc\ yeur

— * .‘i \‘&Sutts 0l
glass | ‘

metal

.
Alaminum ol

‘! . , E]
wQwspaper |
L . c lO-TV\ -
Y0
\‘1 ‘1 . s ags e : N - u“
’ . 4— . Science Actnvmfas in !(Energy _ v X .-
N e AN
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MATER\ALS
2 Small tin cans
2 Thermometers
. Hot plate N
-Water

| $%and
{ Spoon

“Pu'r oner in one can. ond sand '

in the other to wn'rhm ‘3cm of

the “top. Ploce 'rh‘e cans on the g
l-\o'\‘ pldte

hot plo’re and hea'r for 2 min - 6o cretul

utes. Remove the cans “from the hot plaTe Stir

'rhem and. meosure 'rhelr Tempero'rures with 'rhe

~Thermome’rers e 'T’ .
,—I—\ ?Tlr betrore ‘\‘c\kmq empera Fro_s_ |

| What does this
' xperimem 'fell

118
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eR IDEAS TO EXPLORE: s N

~Would a solar water™heater make sense where
. 3 N : .
you live? \ -

4
Y

\

N
- LN
14
; Y J B
8 ' .
s ’
N .
AY . o,
\.
P %“ .
. vy, L3
] &
. ~
- = 2 ~§- f
[og T T -
. T
—

1 E MC ) . . : . ‘ -S’éience Activities in Energy




HOW MUCH BNERGY. -, >
| CAN BE SAVED'BY =, \
5"

BOILJNG WATER "), A o

| MATERIALS u\;“ . .

~Hot plate 7y o

’ 'POQ WITh lid. -
CWatch o

Watery - - Y.

~ Styrofoani” cups o 20 ot

.

Heat up=the hot plate. . L wros |
- Then, do this: W S J |

" e Start timipg when-you ploce ’rhe

™ pan on the hot plate. How long
does it take for the water to

boil vigorously? - Tl

. L. .
Ay

A
Bo.

c,em?‘cd f

e

.pan bb.ll? >

-Empty ’rhe pan and letf it
cool:” Add "2 more cups of
and cover the pan. Begin ’nmmg | |
‘dgain when you put Tt on the "hot 5
plate. Hd&/long does it take for it to-boil?

- Did covering. the pan -save energy?

PRI i . . e
3wty ’
§ i N .

- . .
N | .
,'7‘& L - 2 ’ ~ ~ 1
L 0 ' -

pesod k. N




OTHER IDEAS TO EXPLORE:."

¢

~—

Bring 2 pans of yvoter to a bcw)il\', 'f-,

r
SeT s €ag ok o
hqu’esT‘E'\ec:/. - 50:1“#\1'5. 294G ,0n Simmer

?

yPlace gn. egg in each,
and put each one on
the same size purner -
-on a stove. Set one |
burner to the highest T ]

" heat and the other to simmering. = 5 bumerent pon
Time them for 3 minutes, then pour the water

- out-of both at the sameé time. N = s
" |s dne egg more cooked
o ,Thon”rhe\o’rher’? T
, - | - %/gﬁ
2. - ////é/%/
Ry &
y . /a
y ar
| e % .y T
Which\ases more-water,

- d shower or a tub?

Héw much more? AR

“Ecience Activities in Energy
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WATER GEF IF'YOU SPEED UP ~ ~ * \ke -
THE EVAPORATION PROCESS’? SR

” MATERIALS

— ; j )
b
g -
’

Do this first-

Add a
ol 2T

s

R

. e———,

. OENC

3 Flat pans, fan, neWspopers | el
Edible oil; warm water 40° 50°“C -

.3 Thermometers

o

@
-

/ B

3»‘”‘! 'K

°Qiﬂ£j%n
- ., blow acrms
: % 1 pan onlj!

\x\\x\&\\\

//W/i//

St — W
9. Y |
Ny un%%‘%ﬁﬁ\}vmm%}s o / sT?’WhoT

TURE .

is the purpos f the. -

in. | bwin.

8 wi

PAN
a+ |

PAN
42

n. !Ow
B oil ? How muc‘n I|qU|d IS

left in“each pan?

- PAN
EKC #3

. 5‘ "
“ . I v ,
A % .
- ~
. T <@

. . . ¢

-t . . . -
. at ' i

J ) o h . »

—_~
=




OTHER IDEAS TO EXPLORE?'

How could yOu- use ThIS nded
to keep Thlngs cool on'a. hoT
or humid day ? ~

/ g
)
L/
/
v . »L \
. o
¥ &
~
x
./
1]
o
'
»
‘ «
.
«) y «
v AN
. Y . - 2 3
( t
Q - ‘Science_Activitiesin Energy




CAN YOU MAKE A |
CONTAI ER THAT WILL K \ ﬁP

AN ICE CUBE FOR 3
. HOURS OR LON/GER

‘ﬁ\Q‘i

MATERIAI,S - /
Umformly -sized ice’ tubes /-
7 Assor fment ofrmoterlols To moke ice- cube boxes

and various types- of msulcmng motenols
Brmg anyThmg you?)wom ‘to try from homel

O

what will
Jou use”

AN
-You re on yqur o_wn*here’l.

T

AfTer 3 hours,
open the conmmers

\§

-

‘Reward the (7
winning
container.

~

/

: li
24
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- AT KEEPING LIQUIDS{
OTHER CONTAINERS""'_

2 different 1hermos jugs

Tin can, newspapers:

. Glass . jar, hot -and cold woter
- Plastic pltcher medasuring cup
Styrofoam cup, thermometer

M AT E R l A L %ﬁifﬁﬁﬁéﬁ%ﬁduxg of avatlable t ‘.

- ‘v v, a..
Fill each. container wu’rh
the some amount of ho’r

* .
!

‘water. Medgsure the ’rempemture

of eoch L

" Check the 're\mperatyj

agaln in 1/2 hour

Which is h_o‘ﬁest?l |

Ngw try the experiment (&
again after wrapping &
-newspaper around
~each container.

- 172 hour,

‘Compare the * —
-temperature of

Fill the 2. thermos yugs with
the 3ame amoukt of het

e - u)ST(L\P CFill e tin ¢ 0,

" qlass 3&\- plastic pite Q.r, ’
avxd STyrofoam CALP,“'OO

the various
contoiqers after




‘ , . b o . | ) Q ] ; q. ’ Q ‘ N
. . " . [———j'—‘_—\——g‘
' { 7 /"\ v j ' HOT WATER .

LD UJATE.Q :

. 3 or taf orig. |t
Repeo‘t Both experlments zregn: Ltme |5 ] tomp JEE;’] _
- using cold ~water. ... =" | AT I

/ —

Compare the resuHs to B e e e
those .you dot with . .|’ : "
‘hot water. . . o e |

N . - R ,
- < AN 9
¥ ) ,
. . .
* . . . ~
T

Aruitea rovded by G

’ - ’
’ : . -
. - P v
ERIC L _ , |
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l@m? S THE AIR

IN YOUR ROOM? -

MATERIALS

2 Therfometers =

Absorbent cotton cloth,
about 4cm by 2cm
STyrofoom cup

Find the relative
humidity from
the table below -

N

(°C) Diy-Bulb Temperature

"RELATIVE HUMIDITY CHART

~

Difference (°C) Between Dry Bulb and Wet Bulb Temperatures

1 2 3 4 5.6 1 8 9 10 —
77 |s5 |33 | 12 L ke
79 |60 | a0 | 22 :
g1 164 | a6 | 29 | 13
84 | 68 [ 52|37 | 22 7
85 {71 |57 | a3"{ 29 {16 |*
86 | 73 |60 |'ag |35 |24 | 11
87 |75 | 63 |51 | a0 [29 {19 | 8
188 |77 | 66 |55 [aa |34 |24 |15 | 6
89 | 78 {68 |58 |48 139 |29 ] 21 {12
90 |79 |70 [ 60 {51 a2 [ 3a 126 [18 {10 ||
90 |81 |71 |63 [ 54 a6 {38 [ 30 |23 | 15
91 {82 [ 73 {65 |57 [a9 | a1 |30 |27 | 29 .
91 |83 {74 |66 |50 |51 [aa [ 37 [ 31 |24 |
92 |83 {76 [ 68 {61 {54 |47 |40 {3a | 28
92 [ 84 | 77 |69 |62 |56 | a9 | a3 |37 | =
92 |85 |78 |71 [ 64 {58 |51 {a6 | a0 | 3a
93 |85 | 78 | 72 |65 |59 {53 {ag | a2 | 37
93 |86 .79 | 73 |67 |67 |55 |50 | aa‘| 39
93 |86 |80 [ 74 |68 [62 |57 |51 [ds | a1
93 (87 |81 |75 {69 {63 |58 |53 {48 | a3
94 |87 |81 [75 |70 |64 |59 [ 54 [50 | a5

(

Make a hygrometer

An inStrument- FTor
Mo,e.surmq h\AMl \W

AT Ao

to meosure the
amount of water in

- the atmosphere
~in your rgpom.

N\
Wrap

one |
Fill the c_up-N thermemcar
L4l of wWith absprbait”
Tt stond Sor %_w:! place 7
aT least iTIn the cup :
L hotir 15 31 Ful) :
= reach Wl

war o~

m
o

drq /,«?ﬂ%;

‘Hormomelnr =

” c°

Record the temper-
ature of each ther-. .
mometer Fan each
one for 1 minute

and record the
temperatures again.

—




. OTHER IDEAS TO EXPLORE: .

-

~

. Changing the humidity mds} actually make you
more comfortable than raising or lowering the-
temperature. Why? |

How can you change the humidity level of your
classroom ? -

How about your room at home ?

! . - .
. . R . N
e
2 8 . 2%
S L T
. ‘ .

Q . . - . Scéance Activities in Energy *
- Al N N




HOW MUCH MORE FORCE OR!f ENERGY
DOES IT TAKE TO MOVE A 3 HEAVY

15

OBJECT COMPARED TO-A ' /Z==\ LIGHT ONE ?

| MATERIALS: i =)
| Shoe boxes ;

Pencils

Heavy weights or books

| Rubber.band assortment e et e rii“o‘i“’box
\{7 T v

= <24

. Attach the rubber bandto .
the shoe box so that-it can be
pulled along a table top. Measure
how long the rubber band wil]
stretch with the box-empty.

_\

Now fill the box with some books
or weights. and repeat the

experiment, Add even more
weights.. et
. ¢
Put some round pencils or -
-dowels under the box-try pulling it now.
) \ A rus},ber

Try it both emgty > band ) ( ' .
.sng with vnor_em_s, = N
and wore weiguts! | - - ™ _J—J\.

4 ) ;0 :

[§

ﬁ\l the box -
e With wWQIGhTS -
How Far will

_strelth
1Y wow e

S o 29

N

. =% the rabber band
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Try pulling ‘an empty wagon with a rope. Then
try pulling it while son"reone sits in n‘ Isfhere
much difference?

- Why do heavy.cars use more
gasoline than light cars ?\

Y
4
|, 5
o - .
R
"\‘
\
'
N
-
¢ - _30 X i e ‘

Q b 3 . o ’ Science Activitiesin Eparg)’, . e




. WILL YOUR BICYCLE
COAST TWICE AS FAR
- IF YOUR TIRES HAVE ,

| TWICE THE PRESSURE > \% . |

. MATERIALS: o
.| _2 Bicycles, similar type |
{4 Tire pressure gauge

— ] > |
Infldte one bicycles
tires to normal pressure
and another to half -

that amount.

-Have 2 students of similar weight ride.side by
C e el . side at the same
e L e speed. When they -
| " reach a selected . -
line on Yhe ground,
they should -
“~coast the rest of N
the way. Compare. ™ .
how far each goes. .

’Foﬁz/;;;[heck the tire pressure on. - -

" L,
How” r family. car? .-
“ Science Activitiesin Enarg3 1_ C
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1. Is your house, r‘afty?

This simple draftometer shows how_air {and
hence heat and cold) fmoves through even the *
smallest of spaces in a home or other building.
The warm air 1n a house quI. be pushed upward
and out by the cold air that comes,in. Increasing
the temperature in a house with many small
holes or leaks wilt only speed up the waste of
fuel used to heat the houlse. '

2. Is your school wasting heat? -

Public buildings can waste a great deal of heat.
Many are kept too warm In the winter and too
cool in the summer. You can check your school
to see how well heat is being conserved and
whether temperatures in different parts of the.
school are suited to their activities. (E.g., hallwq</s
do not have to be as warm as classfooms.} ./

.

3a. How much does a bimetallic strip bend when. .

its heated or cooled?

The human body i1s easily féoled when 1t comes
to measuring temperature A thermostat is an ob
jective way to keep the temperature in a house
constant and therefore to prevent waste of heat. -
Most materials expand when they are heated.
However, they do ndt expand the same amount.
When two différent metals are bonded together
they bend when they are heated or cooled—and a
crude thermometer is thereby created. {Bimetallic
strips for this experiment are available from The
Discovery Shop, American Museum of Atomic
Energy, P.O. Box 117, Oak Ridge, TN, 37830. The
cost for 10 strips weighing a fotal of one-fourth
pound is 34.50_, plus $.50 pos‘.tage. 10‘str|ps will
make 80 thermostats.}

.

3tw How can you test your homemade
. thermogstat? ¢

By adding a nail to abimetallic stripin the exper:-
ment and connecting it to a D"’ cell and flash-
Kght bulb, as shown in the experiment, the home-
made thermometer becomes a homemade thermo-
stat. The lamp can be considered the furnace or
air conditioner. ' . N

4. How high will the 'Zemperature rise in a closed
bex heated for 5 minutes? .
The effect of ventilation on a home’s interior
temperature is easily demonstrated in thl?’siqli)le
cardboard-box-house experiment. - ’

!
5. Which color holds heat longest? - -
The color of the roof and walls of a house can-be

. i, . - . S
and air-conditioning the house will use. .
. N
. . - ,
) .
« +
\J
t
L Q . T
ERIC - ..
.

, amounts o

very important in determining the amount of heat -

6. What's the best insulator?

The properynsulation cah conserve significant i
eat—and hence energy. All insulation
maternials ar fw’ot equally effectrve, as this experi-
ment demongtrates.

7. Which gety warmer faster?

The amount §f energy required to heat water, and
the impact on\energy conservation of using hot

. water sparingly\, 1s indicated through this experiment.

o
8. How mugh energy can be saved by boiling’
water in a covered pan?

Uncovered pans of water waste heat. o s

9. How much cgo]er does \‘véter get if you speéd
up the evaporation process?

A great deal of heat is lost when water evaporates.

10. Can you make a container that will keep arfw

ice gube far 3 hours or longer?
A contest or game to see who can discover the best
way of preventing heat from coming into a box,
this experiment demonstrates the relative effective-
ness of various kinds of building and insulating
materials. ,

11. How much better is a thermos at keeping
liquids hot than other containers? Lt

Commercially available insulating materials are
not allequally effective.

12. How humid or dry is the Air in your room?

The humidity or amount of water in the air is as
‘important as air temperature.in determining howy
warm or cool we feel. One’s comfort can be accom-
modated:and much energy can be saved by adjust-
ing the humidity in a building without significant-
ly changing the temperature. * ‘

13. How mﬂuch more forée or energy does it take
to move a heavy object compared to a light one?

It takes energy to move objects, and the heavier

the object the more energy required. Heavy cars

consequently use more energy (fuel) than light ones,
N o +

14. Wiit your bicyclé coast twice as far if your (
tires have twice the praisure? -

Because friction makes machines harder to move,
bikes and ears require more energy to-move if *
their tires are soft than if they are properly
inflated: i A

m—y Ot
<
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