LESSON PLAN GRADE 6

Constlucting and
Testing Blar Cookers

RENEWABLE ENERGY
THE INFINITE POWER

FOR USE WITH ARCT SHEETMNO. 23 : COOKING WITH THE SUN OF TEXAS
OVER VIEW made cookers, cooking times would
TEXAS ESSENTIAL be much longeas they will typically

Sudents will congtict and test tie  reach about 2%B in direct sunlight.

KNOWLEDGE AND SKILLS ) . : :
kinds of solar cookers to olis¢éhe  Some quick-cooking foods include

TEKS utilized includeSCI. (b) differences in their efficiency hot dogs, slicedofen cookie dough,
6.(B) make wise choices in the yse Appreciation of the ailability sim  ghores, and nachosdsls that will
and conseation of esoutes; plicity, and cost effecéimess of using cook in 1-2 hours include grains like

6.4(A) analy..using tools includ| the sun as an energy seus a cen rice, fuits, and ab& gound \egeta
ing...meter sticks...thermometerg;, tral goal of this experienceid®nts  bles. Bods taking 3-4 hours include

6.9(C) eseanh...energy types... will compute Bheenheit/Centigrade root \egetables, beans and legumes,
determine if the type ismavable, conersions. and bead. A d&; lightweight, shal
nonrenavable, or inexhaustible; low pot, not eersied, cooks best.

6.13(A) identify characteristics of 1,mE ERAME
objects in our solar system inelufl Ty to thee 45-minute periods Teaching tstructions
ing the sun;MATH (a) (2) com Teacher shouléad though the stu
mu_nicate informgti_on abo_ut TEACHER GUIDE dent activity first.then_ts sh(_Ju_Id all
objects.. p quantifying attributes; Backgound Iformation wear sunglasses for this activity to
Ui eIl JHEETIENLS En The general principle of a solar cook1SUE that brighteflection to the
e\aluate easonableness esults; er is to heat food using the sun eyes iseducedThis is an impdant
6.11(A) apply mathematics to . - - ' haprecaution to shamwith students.

. : which shines dictly and can also be L
eweryday experience; 6.11(B) incor a1 mic cooking utensils Teacher can determine if the class
porate understanding thebplem, absorb Heat enerdyglass top traps will be divided into smalla@ips or if
TEIITG & (BT 0 UG the heat insidet®lents in this activi 2¢h student will womdividually
plan; SOC. S(a) (1) explain o ty will be measuring the temperraturAlso teacher can determine if each
the leel of technology affects the of cooking stiaces for tiee diffeent student or grup will constict one
deelopment of selected societies; types of solar cookersefiectie bo model of solar cooker or allgér As
6.7(C) describe ways in which shaped cookex cone shaped cooker® supplementaiactivity the teacher
technology influences human may choose to hagtudents cook

E difv the phvsical and a black bocookerThis activity ok Kingl food
capacity to modify the physical | =, \-ohrates on measuring and-conioMe duick-cooking foods.
envionment,L.A. 6.13(C) use

) : ) paring the temperats poduced i . .
multiple soures, including elec these cookers. Sudents caneseah information on

tronic text...to locatefeencesat solar cooking on thaternet at:

ewant to eseah questions; wwwxmission.com/rseer/sben/ssol.html
6.13(E) organ&information.. wwwsolacooking.org

taking notes, outlining ideas. wwwepsea.org/cook.html

S

In commerially ailable solavens,
cooking times arcomparable to a
conentional @en as the temperagur
can each 45(F In these student-
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In this lesson students can also draw a
comparison ofdhienheit and GLOSSAR
Centigrade thermometefrsll the absorbeb a da coloed object that takes up aethins heat in a solar
students that thedfeing point on a collector
Fahenheit thermometer is B2and insulationD material that blocks thenflof heat either into or out of a
the fieeing point of a Centigrade room or container; in hoteather it prvents heat ém entering a home;
thermometer isj@nd they should in cold veather it pevents heat @im leaving a home; in a solar codiker
plot these points thusly: would keep heatdim leaving the spaceuward the cooking container
iF iC passie solar desigh a building design element thaat#s natural heat
ing and cooling without using mechanical equipment
32 0 reflectorD a shiny material that concentrates or focuses@maysun
Next, instuct the students to label solar collectob a br or oom tha‘F traps the s@mgys to collect heat
the boiling points of wateiF(=212 transpaent coer b a clear material that wiosunlight to pass dugh,
and;C =100) but traps the heat inside such as glass or plastic

iF boiling 2121 l 10G iC
freezing 32 0j Fahenheit thermometer is subtractedSSESSMENT ANSWERS

when conetting to the shaer Short Answer Questions
The question to raisewds Oldw Centigrade thermometer scalee 1. Use a solar cooker for picnics,
many lines arthee on a &henheit  extra 32 piece is added when €on camping, backy@eents, or use
thermometer bewen the freing veiting from the shder Centigrade similar to a arck-pot for all day
and boiling point? (212 - 32 =180 scale to the longeatienheit scale. cooking.
lines.)The next question isWwanany Drawing these thermometers side b2. Geographical conditions that

lines a& thee on a Centigrade ther side, and en adding some of the might affect the efficiency of a solar
mometer beteen the geing and lines helps students visealize ea cooker include altitude (higher-alti
boiling points? (100 B 0 =100 lines)sonableness of their agiswy tudes should be better), latitude,
Conwetting from Fahenheit to seasonal gcipitation and air
The ratio of lines is 180 lines to 100Centigrade the formula is: pollution.
lines or 180 - . 3. Wind and solar energies aun-
100 ik =ic X—9 * 32 generatedVind energy occurs
When this fraction iduced ¥ 5 when heated air rises and denser
dividing ty 20, the ratio of lines is &Ask students to coaw30;C to colder airgplaces it, causing air-cur
9 linesF Fahenheit: rentsThese energies anevable.
5 lines C iF=(3Cx9+32=(54)+32/#86  The wind energy changes to
The rest of the &enheit scale b&lo 5 mechanical energy thatates elec
zer can be drawn in thusly: Conwetting from Centigrade to tricity. Slar energy uses photo
iF boiling 212 10G iC Fahenheit the formula is: voltaic cells to nve electins
_ l iC = 5XRD 32) creating electricity
freeing 32 ! 0j 9 4. A woking plz;-:;rsonk(_:ould learn to
. prepae a shv-cooking or en
0j ® b) Ask ;tuden.ts to coew60iF to frozn dish in the ewning for
. C_entlgrade. _ ] cooking in a solar cooker the next
It is appaent that the &enheit iC=5x(60D32)=5x28i€15.6 day The dish could be placed in a
thermometer haai®added piece on 9 S . solar cooker in the morning and
the botton® after thedizing point ~ Hawe students look at their drawings  adjusted toeceie besteflection at
(32 degees F), to include @ading [0 estimate if these aessvlook noon, so the food would keEady
down to 2. The ®xtra pie of the reasonable. in the late afternoon for dinner
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Mulitple Choice @estions

Adjust to reflect light
to cooking area.

1d 2d 3 a 4 d(bestasw
5d(bestan®) 6 b 7c 8d
9 b

Cooker s #1 and #3

STUDENT ACTIVITY #23:
CONSTRUCTING AND TESTING
SOLAR COOKERS

cut

cooking
area

cut

KeyVocabulay
define the follwving tems:
absorbelinsulation, passisolar

design, eflectorsolar collectptrans
paent caer

3. Open up the boto lay flat on the Cooker #3

M ateials floor or a table.

¥ 1 250 ml beaker

¥ 1 small thermometer (teacher will 0 coer the inside siace of the

distribute) bax and glue it den.
¥ water (200 ml) 5. Adjust the side sections of thg bo
¥ 1 timer

¥ sunglasses 6. Adjust the font flap to diect light 1.

Cooker #1(bax panel cooker) on the cooking ea.

¥ 1 cadboad bax appoximately 30 2.
cm per side Cooker #2: Bnple Cone Cooker

¥ rubber cement 1. Glue aluminum foil to the 90 cm X3,
¥ aluminum foil 90 cm poster baar 4,

Cooker #2(S|mp|e cone Cooker) 2. Roll the poster bodiinto a cone,
¥ 1 90 x 90 cm poster bdar as shen, without damaging the

¥ aluminum foil aluminum foil.
¥ rubber cement 3. Punch holes (as duted i your

¥ 3 brass brads teacher) tlough the poster baar
¥ 1 bok 30 cm x 30 cm x 30 cm (i.e. @and fasten with brads.

copier paper bowithout lid) 4. Place wights in the boso it will
¥ 1 meter stick not move in the wind.

Cooker #3modified ba panel coak) - Place th(_a solar cooker in the,bo
¥ 1 cadboad box appoximately 30  narow side dan.
cm per side
¥ black paint S.

aluminwm

Constiuction

Cooker #1: Br Panel Cooker 6.
1. Cut off the top flaps of the bso

the b is nev coser-less.
2. Cut along 2 consecuticorners of _ .. 1 7

the b on each opposite side.

Cooker #2

Follow the diections for cooker #1,
4.MeaswE a piece of aluminum foil The B Panel Cookebut instead of
using aluminum foil, paint the inside
of the ba black

to reflect light on the cookingear  Performing the Ativity

Position ypur cooker for maxi

mum sunlight outdoors.

Pour 200 ml of water into a 250

ml beaker (in the laboraydr

Obtain a timer

For the teacher only:

¥pour 200 ml of water into a
250 ml beaker as a canhtr

¥ distribute timers to students

¥transpar the thermometers
needed to the cooking site, to
distribute them on site to
students

¥place the 200 ml of water in the
shade ancead the temperagur
at 2-5 minute intemls, as a
contiol

As the teacher dats, transpbr

the beaker with water and the

timer to the outdoor cooking site.

At your cooking site, place the

beaker with water into the ceok

ing aea.

. As the teacher duts, obtain a

thermometer and take the tem
peratue of the water andaod.
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8. Sart the timer andecod the ASSESSMENT
temperatue of the water ey 2
minutes for 20 minutes or as theShort Answer Questions
teacher dects.

9. Collect the materials, as the 1. In what cicumstances wouldly
teacher dacts andeturn to the use a solar cooker? b) interested in seeing ariety of
classyom. 2. What geographical condition may ~ solar cookers

10. Using the dateoy collected, affect the efficiency of a solar eook ¢) willing to ty solar cooking
deelop a graph siwing the er? d)bandc
change in temperatuoer ime. 3. Compae wind and solar energy as

11. Shae esults with the class to to: their sowe; whether theyear  5- F0ods wu would like to ¥ in a
determine which cookers genrerat rengyable or nonenavable: ho solar cooker include:

ed the highest temperatur electricity is mduced fom both. a) qake
4. How could solar cooking be adapt P) 1ice

ed into the busy lifestyle of a kvor 3) srl)laghetti Sauce g
ing person in the ited $ates? ) all ansers a, pand ¢

4. You would be:
a)disinteested in ing solar
cooking

6. One of the pFcautions to take
with solar cooking is:
a) shade the cooker
b) wear sunglasses
C) neer cook ggetables
d) not to burn food

Multiple Choice Questions

1. Solar cookers:
a) ae easy to build
b) can be used on picnics
c)are used in some paof the
world daily

d) all ansers a, band ¢ 7. Solar ba cooker temperags

tend to each:

2. Types of solar cookers include: Eg 282
a) b cookers c) 250 D 275
c) cone cookers d) 72F
b) parabolic cookers
d) all ansers a, pand c . lar energy:

. Solar cookersequie:

a) eflectie material

b) dak glass cers

c) firrwood

d) constant monitoring

Infinite Fowerorg

with oil overcharge funds from the Exxon settlement as provided by the

T exas State Energy Conservation Of

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

a) is non polluting
b) is fee

c) conseges other forms of energy

d) all ansers a, pand ¢

. Ten degres Centigrade is about:

a) 3F
b) 5GF
c) 196F
d) 15QF

RENEW ABLE ENERGY
THEINFINITEPOWER
OF TEXAS

LESSON PLANNO. 23

CONSTRUCTING AND TESTING SOLAR COOKERS4



