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?he Solar Energy Education Curriculum 

The booklet in your hands is j u s t  one part of a s e r i e s .  
The Solar Energy Education materials include 

6 Solar Energy Text, 

a Solar Energy Reader in f o u r  p a r t s  : 

Energy, Society, and the Sun (general), 

Sun Story (history and literature), 

Solar Solutions (practical applications), and 

Sun Schooling (classroom-oriented readings), 

Solar Energy Education Activities f o r  

Science , 

Industrial Arts, 

Hcme Economics, 

Social Studies, and 

Humanities (Art, Music,and English), and 

Solar Energy Education Teacher’s Guides 
to accompany the above activity booklets 

For more information 
curr iculum , contact 

c 

on the Solar Energy Education 

Solar Energy Project 
clo Curriculum Services 
New York State Education Department 
Albany, New York 12234 
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To the Teacher 

Using the Activities 

The activities in this booklet are written for student 
use. Worksheets and other pages requiring duplication in 
large numbers are placed separately at the end of each 
activity and are marked with a gray square for ease 
in locating them. 

::'i::: :: 
:<:::::: . . . ..:. . . . ... .;; 

A teacher information section follows each activity and 
contains suggestions for implementing the activity in the 
cl-assroom. This section is identified by a gray strip along 
the sides of the pages. 

Additional information on using the activities is pro- 
vided in the accompanying Home Economics Teacher ' s Guide. 

Fie I d-Tes t Eva1 uat i o n 

The Solar Energy Project actively seeks your comments 
on and evaluation of this field-test edition, as well as the 
comments and evaluations of your students. We invite you to 
send us any original activities you may have written. Any 
activities received will be considered for inclusion in the 
revised edition. 

Suggestions and inquiries may be sent to 

Solar Energy Project 
c/o New York State Education Department 
Albany, New York 12234 
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The Appliance 
Explosion 

T 

I nt rod uct ion 

c e n t  
Unite 
t h e  h 
many 

Approximate ly  t w e n t y  p e r -  
o f  t h e  e n e r g y  u s e d  i n  t h e  
d S t a t e s  i s  consumed i n  
ome. Energy is  u s e d  i n  
ways: t o  h e a t ,  c o o l ,  and 

l i g h t  y o u r  rooms; t o  h e a t  
water ;  t o  r e f r i g e r a t e  and cook your food; t o  wash and d r y  your  
c l o t h e s ;  t o  e n t e r t a i n  you;  and t o  a i d  i n  p e r s o n a l  care .  

How many a p p l i a n c e s  d o  you have  i n  y o u r  home? Can you 
even g u e s s  a t  t h e  number? D o  you know w h e r e  t h e  e n e r g y  
t h a t  r u n s  t h e s e  a p p l i a n c e s  o r i g i n a t e s ?  

Most o f  t h i s  e n e r g y  comes from f o s s i l  f u e l s ,  e i t h e r  o i l  
o r  n a t u r a l  gas, bu rned  i n  y o u r  home by y o u r  f u r n a c e  or h o t  
water  h e a t e r .  The e n e r g y  consumed i n  t h e  home may a l s o  be 
produced  from o i l  o r  coal  bu rned  a t  a power p l a n t  t o  pro- 
d u c e  e l e c t r i c i t y .  I n  a few l o c a t i o n s ,  e n e r g y  may o r i g i n a t e  
f rom hydropower o r  n u c l e a r  power p l a n t s  t h a t  a l s o  p roduce  
e l e c t r i c i t y .  

I n  t h i s  a c t i v i t y ,  you w i l l  d i s c o v e r  t h e  number and k i n d s  
o f  a p p l i a n c e s  you h a v e  i n  y o u r  home. You w i l l  compare t h i s  
i n f o r m a t i o n  w i t h  t h e  a p p l i a n c e s  an  a d u l t  had  i n  h i s / h e r  home 
a g e n e r a t i o n  ago. Your r e s u l t s  s h o u l d  h e l p  you u n d e r s t a n d  
t h e  i m p o r t a n t  r o l e  t h a t  e n e r g y  p l a y s  i n  y o u r  l i f e ,  and why 
e n e r g y  demand h a s  i n c r e a s e d  s o  much i n  t h e  l a s t  t w e n t y  
y e a r s .  
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0 b jectives 

you s h o u l d  b e  a b l e  t o  
A t  t h e  c o m p l e t i o n  of  t h i s  a c t i v i t y ,  

o conduc t  a s u r v e y  of  a p p l i a n c e  
u s e ,  

o i d e n t i f y  t h e  a p p l i a n c e s  u s e d  
i n  t h e  home t o d a y  and one 
g e n e r a t  i o n  ago, 

o e x p l a i n  why t h e  number o f  ap- 
p l i a n c e s  u s e d  t o d a y  d i f f e r s  
g r e a t l y  f rom t h e  number u s e d  
by a d u l t s  when t h e y  were 
c h i l d r e n ,  

o list a p p l i a n c e s  t h a t  c o u l d  b e  
e l i m i n a t e d  from t h e  home i n  an  
a t t e m p t  t o  c o n s e r v e  e n e r g y ,  
and 

o construct a bar  graph t o  s h o w  
c h a n g e s  i n  a p p l i a n c e  u s e  o v e r  
a p e r i o d  of t i m e .  

Skills and Knowledge You Need 
How t o  do bas ic  a r i t h m e t i c  
How t o  c o n s t r u c t  a bar g r a p h  
How t o  s e t  up  a d i s p l a y  

Materials and Equipment 
H o m e  A p p l i a n c e  Survey  
T y p i c a l  House Floor P l a n  s h e e t  
C o n s t r u c t i o n  p a p e r  and mater ia l s  
f o r  an a p p l i a n c e  u s e  d i s p l a y  
H o m e  App l i ance  U s e  s h e e t  

Proced u re 
1. Scan t h e  l ist  o f  a p p l i a n c e s  

on t h e  H o m e  A p p l i a n c e  Survey .  
I f  you are  n o t  f a m i l i a r  w i t h  
some o f  t h e  a p p l i a n c e s ,  
c o n s u l t  your  t e a c h e r  o r  
look them up  i n  a s to re  
c a t a l o g .  
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2 .  Take t h e  s u r v e y  home. Under Column 1, r e c o r d  t h e  
number of  each  k i n d  of a p p i i a n c e  you have  i n  your  
home . 
a .  For  example :  

1 
Dough n u t  Make r 
Radio ,  Clock 

b .  B e  s u r e  t o  check  f o r  a p p l i a n c e s  i n  e a c h  room, 
i n  c l o s e t s ,  and even  a reas  o u t s i d e  t h e  home, 
such  as t h e  p a t i o  or c a r p o r t .  

c .  Add a n y  a p p l i a n c e s  n o t  o n  t h e  l ist  t o  t h e  b l a n k  
s p a c e  t h a t  is l a b e l e d  "Other  A p p l i a n c e s " .  

3. Now a s k  one  o f  your  p a r e n t s  o r  a n o t h e r  a d u l t  t o  
comple t e  t h e  s u r v e y .  

a .  The a d u l t  s h o u l d  comple t e  t h e  s u r v e y  i n  Column 2 .  

b .  The a d u l t  s h o u l d  comple t e  t h e  s u r v e y  by l i s t i n g  
t h e  a p p l i a n c e s  found i n  h i s / h e r  home when h e /  
s h e  was t h e  age you a re  now. 

c .  Record t h e  y e a r  t h a t  t h e  a d u l t  w a s  y o u r  age .  

4 .  T o t a l  t h e  number o f  a p p l i a n c e s  i n  Column 1 and t h e n  
i n  Column 2 .  

5 .  Us ing  t h e  T y p i c a l  House F l o o r  P l a n  s h e e t ,  p l a c e  t h e  
name and number of  e a c h  a p p l i a n c e  you found i n  y o u r  
home i n  t h e  room where i t  w a s  l o c a t e d .  F o r  example ,  
on t h e  floor p l a n  of t h e  k i t c h e n  a rea ,  w r i t e  t h e  
words " r e f r i g e r a t o r  - 1". 

6 .  Using  a s e c o n d  floor p l a n  s h e e t ,  a s k  t h e  same a d u l t  
t o  w r i t e  t h e  name and number of a p p l i a n c e s  h e / s h e  
i n d i c a t e d  o n  t h e  s u r v e y  i n  t h e  room where t h e  a p p l i a n c e  
would have  been  l o c a t e d .  

7.  S e v e r a l  s t u d e n t s  i n  t h e  c l a s s  s h o u l d  c r ea t e  a b u l l e t i n  
b o a r d  f o r  t h e  c l a s s r o o m  o r  d i s p l a y  a rea .  Some t i t l e  
s u g g e s t i o n s  a re  

A p p l i a n c e s  of Y e s t e r d a y  and Today 
Home Energy Use -- P a s t ,  P r e s e n t ,  and F u t u r e ?  
Conserve  or Accumulate? 
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The b u l l e t i n  b o a r d  s h o u l d  have  t w o  l a r g e  f l o o r  
p l a n s  o f  a house  l i k e  t h e  smaller  f l o o r  p l a n s  
t h a t  s t u d e n t s  and a d u l t s  have  comple t ed .  

On one  of  t h e  l a r g e r  f l o o r  
p l a n s ,  s t u d e n t s  s h o u l d  re- 
c o r d  t h e  k i n d s  and  numbers 
of  a p p l i a n c e s  t h a t  were 
found  i n  t h e  s t u d e n t s '  
homes d u r i n g  t h e  s u r v e y .  
Each a p p l i a n c e  s h o u l d  b e  
l i s t e d  i n  t h e  room where  
i t  w a s  l o c a t e d .  

For example:  

On t h e  k i t c h e n  area o f  t h e  
l a r g e  f l o o r  p l a n ,  s t u d e n t s  
s h o u l d  w r i t e  

Mixer ,  E l ec t r i c  2 1  

t o  i n d i c a t e  t h a t  2 1  s t u d e n t s  
found an  e l e c t r i c  mixe r  i n  
t h e i r  k i t c h e n s .  

Diagram 1 

Sample Bulletin Board 

9. Us ing  t h e  s e c o n d  l a r g e  f l o o r  p l a n ,  s t u d e n t s  s h o u l d  
r e c o r d  t h e  numbers and k i n d s  of  a p p l i a n c e s  l i s t e d  by 
t h e  a d u l t s  who comple t ed  t h e  a p p l i a n c e  s u r v e y .  

101. Using  t h e  r e s u l t s  of  S t e p s  8 and  9 ,  c o m p l e t e  t h e  
s h e e t  on g r a p h i n g  home a p p l i a n c e  u s e .  S e l e c t  10 
k i n d s  of a p p l i a n c e s  t o  g r a p h .  

11. C o n s t r u c t  a b a r  g r a p h  which 
compares  t h e  numbers of ap- 
p l i a n c e s  f o r  c lass  members 
w i t h  t h e  numbers o f  a p p l i -  
ances owned by t h e  a d u l t s  
a t  a c o r r e s p o n d i n g  a g e .  
Your b a r  g r a p h  might  re- 
semble  t h i s .  

Diagram 2 
S 50 
C .- m 40 - 
Q 2 30 
1c 

L 
0 20 

= IO 
a 

Z 5 0  

Hairdryer  

Kind of Appliance 

Questions 
1. How d o e s  t h e  t o t a l  number o f  a p p l i a n c e s  you u s e  t o d a y  

d i f f e r  f rom t h e  number of  a p p l i a n c e s  u s e d  by a n  a d u l t  
when h e / s h e  w a s  t h e  a g e  you a re  now? 
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2 .  

3. 

4 .  

5.  

Khy do you t h i n k  t h e  numbers d i f f e r  s o  g r e a t l y ?  
What k i n d s  of changes  h a v e  t a k e n  p l a c e  t o  make t h i s  
p o s s i b l e ?  

Make a list of t h e  a p p l i a n c e s  which you s i m p l y  
c o u l d  n o t  l i v e  w i t h o u t  and  a n o t h e r  l ist  o f  t h e  
o n e s  which you f e e l  you c o u l d  e l i m i n a t e  f rom y o u r  
home. Why d i d  you d e c i d e  t h e  way you d i d ?  

Wnich a p p l i a n c e s  were found  i n  t h e  homes o f  t o d a y  
which were n o t  i n  t h e  homes o f  p e o p l e  o n e  g e n e r a t i o n  
ago? H o w  do  you f e e l  p e o p l e  managed w i t h o u t  t h e s e  
a p p l i a n c e s ?  

S o l a r  e n e r g y  i s  a l s o  a p o s s i b l e  f u e l  s o u r c e .  Can 
you t h i n k  of  some ways s o l a r  energy could replace o r  re- 
duce  t h e  f o s s i l  f u e l  e n e r g y  u s e d  by a p p l i a n c e s  i n  y o u r  
home? 

r 
Looking Back 

Were you s u r p r i s e d  by how many a p p l i a n c e s  y o u r  home h a s ?  
When you compare t h i s  number w i t h  how many an a d u l t  h a d  i n  h i s /  
h e r  home a g e n e r a t i o n  a g o ,  i t  s h o u l d  h e l p  you u n d e r s t a n d  how 
much t h e  demand f o r  e n e r g y  h a s  grown. 

But t h e  U n i t e d  S t a t e s  now f a c e s  a c o n t i n u i n g  " e n e r g y  
s h o r t a g e " .  P e r h a p s  you can  b e g i n  t o  t h i n k  o f  ways t o  c o n s e r v e  
e n e r g y  a t  home by r e d u c i n g  or e l i m i n a t i n g  n o n e s s e n t i a l  
a p p l i a n c e  u s e .  

Going Further 
T r a c e  a p p l i a n c e  u s e  b a c k  o n e  more g e n e r a t i o n .  Have a 
g r a n d p a r e n t  or o l d e r  a d u l t  f i l l  o u t  t h e  s u r v e y .  F i n d  
t h e  t o t a l  number of  a p p l i a n c e s  u sed .  Compare t h i s  t o  
y o u r  t o t a 1 . s  f o r  a youlzger a d u l t  and f o r  y o u r  own home. 
T a b u l a t e  c l a s s  f r e q u e n c i e s  i f  d a t a  are  a v a i l a b l e .  

With y o u r  f a m i l y ' s  a g r e e m e n t ,  p l a n  ways t o  r e d u c e  b o t h  
t h e  number of  a p p l i a n c e s  and t h e  l e n g t h  of t i m e  ap- 
p l i a n c e s  are u s e d .  Then implement t h i s  p l a n  from o n e  u t i l i t y  
meter r e a d i n g  t o  t h e  n e x t .  Was y o u r  f a m i l y  a b l e  t o  
r e d u c e  t h e  amount o f  e n e r g y  consumed? 

Keep a d a i l y  l o g  of t h e  number o f  ways you u s e  e n e r g y  
from t h e  t i m e  you get  u p  u n t i l  t h e  time you go t o  c lass .  
Can you r e d u c e  t h i s  e n e r g y  u s e ?  How?  
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Research  i n f o r m a t i o n  on t h e  new a p p l i a n c e  l a b e l i n g  
requirements f o r  energy conservation. 
s tore  o r  i n v i t e  a g u e s t  t o  s p e a k  on t h i s  t o p i c .  

Visit zn appliance 

(Create a f l o o r  p l a n  f o r  t h e  home o f  t h e  f u t u r e  and i n  
each  room l ist  t h e  a p p l i a n c e s  you p r e d i c t  you w i l l  own 
t w e n t y - f i v e  y e a r s  from now. D o  you n o t i c e  any c h a n g e s ?  

I n v i t e  o t h e r  c l a s s e s ,  p a r e n t s ,  and f r i e n d s  t o  view t h e  
, d i s p l a y  and o b s e r v e  t h e  t y p e s  and numbers o f  a p p l i a n c e s  
t h a t  were u s e d  i n  t h e  homes o f  t h e  s t u d e n t s  and a d u l t s  
who comple ted  t h e  s u r v e y .  T h i s  d i s p l a y  c o u l d  be an  
FHA/HERO p r o j e c t  f o r  a l o c a l  o r  d i s t r i c t  c h a p t e r .  

n 

n 

I 

I 
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Home Appliance Survey 

Directions: I n  Column 1, wr i te  t h e  number of e a c h  k i n d  of 
appl iance  you have i n  y o u r  home. 
i n  Column 2 f o r  when h e / s h e  w a s  y o u r  a g e .  T o t a l  t h e  number 
of a p p l i a n c e s  l i s t e d  f o r  each c o l u m n .  

Then have  an  a d u l t  f i l l  

A i r  C o n d i t i o n e r ,  C e n t r a l  
A i r  Cond i t ione r ,  Home U n i t ( s )  
Automatic Bag S e a l e r ,  E l e c t r i c  
Automatic Egg Cooker 
Automatic Timer, 24 hour  
B a t t e r y  Charger ,  E l e c t r i c  
Baby B o t t l e  Warner 
Beanpot,  E l e c t r i c  
B lanke t ,  E l e c t r i c  
Blender  
B r o i l e r ,  E l e c t r i c ,  P o r t a b l e  
Broom, E l e c t r i c  
Bun Warmer, E l e c t r i c  
C a l c u l a t o r  w i t h  adap to r  
Can Opener,  E l e c t r i c  
Coffeemaker, E l e c t r i c  
Comb, E l e c t r i c  
Cookie Maker, E l e c t r i c  
Clock, E l e c t r i c  
Crepe Maker 
D e f r o s t e r  f o r  R e f r i g e r a t o r  
Dehumidif ier  
Dishwasher 
Di spose r ,  Food Waste 
Door B e l l ,  E l e c t r i c  
Doughnut Maker 
D r i l l ,  E l e c t r i c  
Dryer ,  C lo thes  ( E l e c t r i c I G a s )  
Fan, E l e c t r i c  
F i n g e r n a i l  Buf fe r ,  E l e c t r i c  
Floor  Waxer 
Fondue P o t ,  E l e c t r i c  
Food Dryer ,  Dehydrator  
Food P rocesso r  
Food S l i c e r ,  E l e c t r i c  
Food Warmer Tray 
Foot Whi r lpoo l ,  E l e c t r i c  
F reeze r ,  Independent  Unit  
F rye r ,  Deep F a t ,  E l e c t r i c  
Frypan, E l e c t r i c  
Furnace,  (Electr ic /Ci l /Gas/Wood) 
Garage Door, E l e c t r i c  
Gr idd le ,  E l e c t r i c  
G r i l l ,  Outdoor ( E l e c t r i c I G a s )  
G u i t a r ,  E l e c t r i c  
Ha i rb rush ,  E l e c t r i c  
H a i r c u r l e r s ,  E l e c t r i c  
Hair Cur l ing  I r o n ,  E l e c t r i c  
Hair Dryer ,  S t a n d i n g I P o r t a b l e l  

Blower 
Hamburger Maker, E l e c t r i c  
Hea te r ,  Room,Electric 
Hea t ing  Pad 
Hedge Trimmers, E l e c t r i c  
Hot Dog Cooker, E l e c t r i c  
Hot P o t ,  E l e c t r i c  
Humidif ier  
I c e  Cream Maker, E l e c t r i c  
I c e  Crushe r ,  E l e c t r i c  
Intercom 
I r o n ,  Regular  o r  Steam 
Other  

Sub t o t a l  
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Ki ln ,  Ceramic,  E l e c t r i c  
Kn i fe ,  E l e c t r i c  
Knife  Sha rpene r ,  E l e c t r i c  
Lamps, Standard 
Lamp, Heat 
Lamp, Sun 
Lawn Edger & Trimmer, E l e c t r i c  
Lawnmower, E l e c t r i c  
L i g h t s ,  Indoor  Night o r  C e i l i n g  
L i g h t s ,  Outdoor Lawn 
Manicure S e t ,  E l e c t r i c  
Mas s a g e r  , E l e c t r i c  
Meat Gr inde r ,  E l e c t r i c  
Mi r ro r ,  L igh ted  f o r  Make-up 
Mixer,  E l e c t r i c  
Organ, E l e c t r i c  
Oven, Dutch, E l e c t r i c  
Oven, Microwave 
Oven, P o r t a b l e  
Oven, T o a s t e r  
Peanut B u t t e r  Machine, E l e c t r i c  
P e e l i n g  Wand, E l e c t r i c  
P e n c i l  Sha rpene r ,  E l e c t r i c  
P izza  Maker, E l e c t r i c  
Popcorn Popper,  E l e c t r i c  
P o r t a b l e  B u f f e t  Ranges, E l e c t r i c  
P r o j e c t o r ,  Movie 
P r o j e c t o r ,  S l i d e  
Radio,  Clock 
Radio,  Standard 
Range, K i t chen ,  E l e c t r i c / G a s  
Razor,  E l e c t r i c  
Record P l a y e r  
R e f r i g e r a t o r ,  E l e c t r i c I G a s  
R o t i s s e r i e  
Router ,  E l e c t r i c  (Tool)  
Rug Shampooer 
Sander ,  E l e c t r i c  
Saw, E l e c t r i c  
S c i s s o r s ,  E l e c t r i c  
Sewing Machine 
Shoe P o l i s h e r ,  E l e c t r i c  
Slow Cooker, E l e c t r i c  
S o l d e r i n g  K i t ,  E l e c t r i c  
Tape Recorder ,  E l e c t r i c  
T e l e v i s i o n  
Thermostat  (OilIGas)  
T o a s t e r  
Toothbrush,  E l e c t r i c  
T r a i n  S e t ,  E l e c t r i c  
Typewr i t e r ,  E l e c t r i c  
Vacuum Cleane r  
Vaporizer  
Waff le  I r o n  
Washer, C lo thes  
Water Heater ( E l e c t r i c / O i l / G a s )  
Water P i k  
Whir lpool ,  E l e c t r i c  
Wok, E l e c t r i c  
Woodburning S e t ,  E l e c t r i c  
Yogurt  Maker, E l e c t r i c  
Other  

1 2  

Sub t o t o  1 

T o t a l  of Column 1 . 

T o t a l  of Column 2 
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Kitchen 

Garage 

Floor Plan of a Typical House 

Patio Deck 

Dining Room 

, 

Bedroom 
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C I A  C I A  C I A  C I A  C I A  C I A  C I A  C I A  C I A  C I A  

Home Appliance Use 

DIRECTIONS : 

1. 

2.  

3. 

4.  

I n  t h e  t e n  s p a c e s  a t  t h e  bo t tom o f  t h e  g r a p h ,  
w r i t e  t h e  names o f  t e n  d i f f e r e n t  a p p l i a n c e s .  

Using t h e  l a r g e  f l o o r  p l a n s  on t h e  c l a s s  d i s p l a y ,  
o b s e r v e  how nany c l a s s  members and a d u l t s  owned 
e a c h  of  t h e  t e n  a p p l i a n c e s .  

D e c i d e  o n  what would b e  an  a p p r o p r i a t e  number 
s ca l e  f o r  "Number of A p p l i a n c e s "  and  f i l l  i n  
t h e  numbers t o  make t h e  s c a l e .  

Above e a c h  o f  t h e  t e n  a p p l i a n c e s ,  mark t h e  number 
owned by c l a s s  members and t h e  number owned by 
a d u l t s .  D r a w  b a r s  t o  r e p r e s e n t  t h e s e  numbers.  

C = Class 
A = Adults 

Kind o f  Appliance 
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Teach e r I n f o rma t i on 

The Appliance Explosion 

Suggested Grade Level and Skill Area 
7-12 Home Economics 
Fu tu re  Homemakers of  America 

Skill Objectives 
Conducting a survey  

C o l l e c t i n g  and r e c o r d i n g  d a t a  

Cons t ruc t ing  a b a r  graph 

I n t e r p r e t i n g  r e s u l t s  

Content Objectives 

Today's homes have many more a p p i i a n c e s  t h a n  t h e  homes of  a 
gene ra t  i o n  ago. 

The k i n d s  o f  a p p l i a n c e s  used today  a r e  d i f f e r e n t  from t h e  k i n d s  
used a g e n e r a t i o n  ago. 

One r eason  f o r  t h i s  i n c r e a s e  i n  a p p l i a n c e  use w a s  t h e  ready  a v a i l -  
a b i l i t y  o f  "cheap" energy between 1945 and t h e  e a r l y  1970's .  

There a r e  a p p l i a n c e s  t h a t  are e s s e n t i a l  and o t h e r s  t h a t  are non- 
e s s e n t i a l  t o  t h e  wel l -be ing  of  t h e  f ami ly .  

I n c r e a s e d  use of  s o l a r  energy can reduce r e l i a n c e  on f o s s i l  f u e l  
and e l e c t r i c a l  energy in t h e  home. 

\ / 

Background 

Today t h e  world f a c e s  an energy  crisis. Nine ty- f ive  p e r c e n t  of t h e  
energy  consumed i n  today ' s  world comes from f o s s i l  f u e l s .  
reserves are be ing  used a t  a tremendous r a t e  and new r e s o u r c e s  are n o t  
be ing  d i scove red  t o  keep pace.  It i s  e s t i m a t e d  t h a t  a t  c u r r e n t  rates of 
u s e ,  o u r  known reserves of pe t ro leum w i l l  r u n  o u t  i n  t h i r t y  years and 
natura .1  gas  i n  twenty.  Coal may l a s t  several hundred y e a r s  more, b u t  t h e r e  
are s e r i o u s  environmental  problems a s s o c i a t e d  w i t h  i n c r e a s e d  u s e  of c o a l .  
Even uranium f o r  n u c l e a r  f i s s i o n  i s  i n  s h o r t  supply .  

But f o s s i l  f u e l  

A s  a r e s u l t ,  pe t ro leum and n a t u r a l  gas  have become much more ex- 
pens ive  and people  are r ecogn iz ing  t h e  need t o  conse rve ,  b o t h  t o  save 
money and t o  d i r e c t  v a l u a b l e  r e s o u r c e s  t o  o t h e r  needs.  The Uni ted  States,  
e s p e c i a l l y ,  h a s  much room f o r  conse rva t ion ;  s i x  p e r c e n t  of t h e  w o r l d ' s  
p o p u l a t i o n  consumes t h i r t y  p e r c e n t  of t h e  w o r l d ' s  r e s o u r c e  p roduc t ion  
each  yea r .  
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Nineteen percent of United States energy is consumed in the home. 
Of this, .L1% is for space heating and 8% is for the operation of elec- 
trical appliances, including 3% for small appliances. When considered 
as a nation-wide total, residential energy consumption becomes a large 
factor, and conservation of home energy can lead to substantial re- 
ductions :in energy use. 

Table 1 shows the per capita increase in domestic energy consump- 
tion since 1950. 

TABLE 1 - Domestic Consumption Per Capita 
Year 

1950 

1955 

1960 

1965 

1970 

1975 

Total energy consumed 

38.4 

41.2 

42.5 

L7.2 

56.2 

56.9 

- (barrels of oil equivalent) 

Source: Bureau of Mines 

Thirty percent of all electrical energy output is used in the home. 
Residential electrical energy use has been growing at an average rate 
of 2% per year over the last thirty years. 
rapid increase in home appliance use found in this activity has con- 
tributed substantially to this growth rate. 

It is easy to see that the 

Over the past few years, much research has gone into finding and 
exploring alternative sources of energy. 
which includes wind; water, and biomass conversion (for example, wood- 
burning). 
much more than we could possibly use. 
as a potential source of unlinited, clean, and safe energy. 

One of these is solar energy, 

The total amount of energy produced by the sun is tremendous, 
So the sun is being investigated 

Table 2 indicates how energy use is distributed in the home. 
placement of the energy used in some of these functions by solar energy 
would result in substantialconservation of fossil fuel resources. 

Re- 

TABLE 2 - Residzntial Consumption of Energy 

Space Heating 
Water Heating 
Air Conditioning 
Refrigeration 
Lighting 
Other Electrical 
Cooking 
Clothes Drying 
Miscellaneous 

53% 
12 
8 
7 
5 
5 
4 
1 
5 

. 

n 

Source: National Bureau of Standards 



The easiest  and most obvious  areas i n  which t o  u t i l i z e  s o l a r  energy  
are space  h e a t i n g ,  water h e a t i n g ,  and a i r  c o n d i t i o n i n g ,  which make up a 
s u b s t a n t i a l  p r o p o r t i o n  of t h e  t o t a l .  S o l a r  water h e a t i n g  h a s  been 
shown t o  be  c o s t  e f f e c t i v e  even i n  t h e  n o r t h e r n  states.  
s t o v e s  can p rov ide  an  a u x i l i a r y  means of s p a c e - h e a t i n g  t h a t  is  a l s o  c o s t  
e f f e c t i v e  a t  today’ s  o i l  p r i c e s .  

Wood-burning 

Replacement by s o l a r  enesgy of t h e  f u e l s  used t o  power e lec t r ica l  
a p p l i a n c e s  and l i g h t s  i s  n o t  now a n  a l t e r n a t i v e ,  s i n c e  p h o t o v o l t a i c  ce l l s ,  
which conve r t  s o l a r  energy  d i r e c t l y  t o  e l e c t r i c i t y ,  remain v e r y  
expens ive  t o  produce.  However, i t  i s  expec ted  t h a t  t h e i r  c o s t  w i l l  f a l l  
s u b s t a n t i a l l y  i n  t h e  nex t  f e w  y e a r s  w i t h  new t echn iques  f o r  manufac tur ing  
and mass p roduc t ion .  

Advance Planning 
One week i n  advance 

review background in fo rma t ion  t o  p r e p a r e  f o r  class d i s c u s s i o n ,  

d u p l i c a t e  su rvey ,  f l o o r  p l a n s ,  and Home Appliance U s e  
s h e e t  f o r  d i s t r i b u t i o n  t o  s t u d e n t s  (each  s t u d e n t  should  
r e c e i v e  two f l o o r  p l a n s ) ,  

c o l l e c t  s t o r e  c a t a l o g s  f o r  s t u d e n t s  t o  use t o  look  up 
a p p l i a n c e s  w i t h  which t h e y  are u n f a m i l i a r ,  and 

c o l l e c t  materials f o r  t h e  Appliance Use Display,  

Suggested Time Allotment 
One class p e r i o d  t o  p r e s e n t  background in fo rma t ion  and t o  g ive  
t h e  assignment  on t h e  survey  and f l o o r  p l a n s .  

Two class p e r i o d s  t o  complete t h e  i n d i v i d u a l  and class f l o o r  p l a n s .  

One c l a s s  pe r iod  t o  t a b u l a t e  c l a s s  f r e q u e n c i e s  and c o n s t r u c t  b a r  
graphs.  

One class p e r i o d  t o  d i s c u s s  resu l t s  o f  survey  and class f r equenc ie s .  

Suggested Approach 
Discuss  t h e  background in fo rma t ion  w i t h  t h e  c l a s s .  

Expla in  how t h e  a c t i v i t y  w i l l  be c a r r i e d  o u t .  

Have s t u d e n t s  c a r r y  o u t  a c t i v i t y  and c o l l e c t  d a t a  as a homework 
assignment .  
s t u d e n t s  and a d u l t s .  

Data w i l l  inc ludenumbers  of  a p p l i a n c e s  owned by 
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Have an i n d i v i d u a l  s t u d e n t  o r  committee of s t u d e n t s  create t h e  
App1:iance Use DPsplay. 

I f  necessa ry ,  g i v e  s t u d e n t s  i n s t r u c t i o n  i n  c o n s t r u c t i n g  b a r  
graphs .  

Discuss  t h e  r e s u l t s  and i m p l i c a t i o n s  of t h e  a c t i v i t y  as a c l a s s .  

It w i l l  be  l e a s t  confus ing  i f  t h e  e n t i r e  class t a b u l a t e s  class 
f r e q u e n c i e s  f o r  t h e  same a p p l i a n c e s .  A b lackboard  can  be  used 
t o  compile r e s u l t s .  An a l t e r n a t i v e  approach could be  t o  a s s i g n  
d i f f e r e n t  groups t o  t a b u l a t e  d i f f e r e n t  a p p l i a n c e s .  I f  t h i s  method 
i s  used,  i t  would l e s s e n  confus ion  i f  s t u d e n t  su rveys  were col -  
l e c t e d ,  copied ,  c u t  i n t o  s e c t i o n s ,  and t h e n  t h e  s e c t i o n s  d i s -  
t r i b u t e d  t o  t h e  v a r i o u s  groups f o r  t a b u l a t i o n  and c o n s t r u c t i o n  of 
graphs .  These graphs could then  be d i sp layed  i n  t h e  room. 

G " S  
\ 

I 
Some parents may regard t h i s  a c t i v i t y  as an invasion 
cf privacy. 
p u r p c e e ,  a l o n g  w i t h  p e r m i s s i o n  s Z i p s  t o  be signed b y  
parexts, i s  suggested. 

I t  mcy be necessary t o  give students several days t o  
cornpZete the assignment. 

A statement t o  parents of the a c t i v i t y ' s  

I The survey i s  long. 

Points for Discussion 
Is t h e r e  a d i f f e r e n c e  between t h e  r e s u l t s  f o r  t h e  s t u d e n t s '  homes 
and t h e  r e s u l t s  f o r  t h e  adul t s 'homes?  What are t h e  causes  o f  
t h e  d i f f e r e n c e s ?  

Which a p p l i a n c e s  are l i s t e d  most f r e q u e n t l y  by b o t h  s t u d e n t s  and 
a d u l t s ?  Which ones are  l i s t e d  least  f r e q u e n t l y ?  

What w i l l  happen i n  t h e  f u t u r e  t o  energy  s u p p l i e s  if energy 
use  con t inues  t o  i n c r e a s e  i n  t h i s  way? 

U s e  a. b r a ins to rming  t echn ique  t o  d i s c u s s  how s o l a r  energy  can 
h e l p  reduce f o s s i l  f u e l  and e l ec t r i ca l  energy consumption i n  
t h e  home. 

Which! a p p l i a n c e s  do s t u d e n t s  cons ide r  e s s e n t i a l ?  Which a p p l i a n c e s  
are n .onessen t i a l ?  

What a r e  some o f  t h e  r easons  f o r  t h i s  r a p i d  i n c r e a s e  i n  t h e  number 
of a p p l i a n c e s  used i n  t h e  home? 

Discuss  ways i n  which energy  can be  saved by j u d i c i o u s  a p p l i a n c e  
use.  

n 

n 
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Typical Results 
Most s t u d e n t s  w i l l  f i n d  t h a t  t h e y  have a t  l e a s t  t w i c e  as many 
a p p l i a n c e s  i n  t h e i r  homes as people  d i d  a g e n e r a t i o n  ago. 

R e s u l t s  f o r  c l a s s  f r e q u e n c i e s  w i l l  v a r y  depending on t h e  
a p p l i a n c e  chosen and t h e  number of  s t u d e n t s  i n  t h e  class.  

Eva1 u at i on 
Observe s t u d e n t s ‘  s k i l l  i n  c a r r y i n g  o u t  t h e  assignment ,  
complet ing t h e  survey ,  r e c o r d i n g  d a t a ,  compil ing s t a t i s t i c s ,  
and graphing  and i n t e r p r e t i n g  d a t a .  

Check t h e  q u a l i t y  of  s t u d e n t s ’  answers t o  q u e s t i o n s .  

Ask s t u d e n t s  t o  group a p p i i a n c e s  i n t o  e s s e n t i a l  and n o n e s s e n t i a l  
c a t e g o r i e s .  Have them e x p l a i n  t h e  reasons  f o r  t h e i r  c h o i c e s .  

Modifications 
S t u d e n t s  could  keep a d a i l y  l o g  f o r  one week on t h e  ways t h e y  
have used energy from t h e  t i m e  they  g e t  up i n  t h e  morning unci1 
t h e  t i m e  t h e y  go t o  c lass .  

Analyze t h e  number o f  k i lowat t -hours  used by v a r i o u s  e l e c t r i c a l  
a p p l i a n c e s .  

Give s t u d e n t s  an  energy budget of a c e r t a i n  number of  k i l o w a t t -  
hours  t h e y  can u s e  d a i l y  and d i s c u s s  how t h e y  would a l l o t  t h e i r  
budget .  Also g i v e  them a t a b l e  of  average  kWh/day u s e  f o r  v a r i o u s  
e l ec t r i ca l  a p p l i a n c e s .  Cut t h e  s t u d e n t s ’  d a i l y  a l l o t m e n t .  Now 
how would t h e y  spend t h e i r  energy budget?  

Ref e re n ces 
Energy Conserva t ion  i n  t h e  Home, The U n i v e r s i t y  of  Tennessee Environ- 

menta l  Center  & Col lege  o f  Home Economics. 
(U .S .  Department of  Energy, Technica l  Informat ion  C e n t e r ,  
P.O. Box 62 ,  Oak Ridge, TN 37830, 1977, f r e e . )  

547 Easy Ways t o  Save Energy i n  Your Home, Roger A l b r i g h t .  
(Garden Way P u b l i s h i n g ,  C h a r l o t t e ,  VT 05445, 1978, $4.95.)  

The Household Energy G a m e ,  Thomas W .  Smith and John J e n k i n s .  
(The U n i v e r s i t y  of Wisconsin,  Sea Grant Col lege  Program, 
1800 U n i v e r s i t y  Avenue, Madison, W I  53706, 1974, c o n t a c t  t h e  
Sea Grant Col lege  Program f o r  p r i c e . )  
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Ideas & Activities for Teaching Energy Conservation (Grades 7-12), 
The University of Tennessee Environment Center. 
(Educational Media Center, Smyrna, TN 37167, #0412, 1977, 
contact the Educational Media Center for price.) 

I 

n 

Sun 'Power: Facts About Solar Energy, Steve J. Gadler and Wendy - 
Adamson. (Lerner Publishing Co., 2 4 1  First Avenue, 
Minneapolis, MN 55401, 1978, $6.95.) 

11 Energy Questionnaire". 
(Journal of Home Economics, American Home Economics Association, 
2010 Massachusetts Avenue, hW, Washington, DC 20036, December, 
1973, pp. 34-35.) 

. 

n 

n 



A Short Solar History 

2 

I n t roduction 
Imagine y o u r s e l f  l i v i n g  a l o n g  t i m e  ago. I f  you h a d  

happened t o  d i s c o v e r  a new way t o  u s e  s o l a r  e n e r g y ,  how would 
i t  h a v e  changed  t h e  home you l i v e d  i n ,  t h e  f o o d s  you a t e ,  o r  
t h e  c l o t h i n g  you wore? 

p a s t  t o  f i n d  o u t  how s o l a r  e n e r g y ' a f f e c t e d  t h e  l i v e s  o f  
p e o p l e .  
as p e o p l e  a g a i n  look t o  t h e  s u n  as a s o u r c e  o f  e n e r g y .  
a d v a n c e s  i n  solar e n e r g y  w i l l  b e  v e r y  i m p o r t a n t ;  t h e y  may 
even  d e t e r m i n e  t h e  career  you p u r s u e  o r  t h e  home you l i v e  i n .  

T h i s  a c t i v i t y  will g i v e  you a c h a n c e  t o  look  i n t o  t h e  

You w i l l  also look  a t  how s o l a r  e n e r g y  i s  u s e d  t o d a y ,  
F u t u r e  
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0 b ject ives 
A t  t h e  comple t ion  o f  t h i s  a c t i v i t y ,  you s h o u l d  b e  a b l e  t o  

o c o n s t r u c t  a t i m e  l i n e  t o  e x p r e s s  v i s u a l l y  t h e  
advances  i n  s o l a r  e n e r g y  u s e  t h r o u g h o u t  r e c o r d e d  
h i s t o r y ,  

p r o v i d e  a more c o m f o r t a b l e  l i f e  f o r  f a m i l i e s ,  

do work, and 

o r e c a l l  examples  of how solar e n e r g y  w a s  u s e d  t o  

o reca l l  examples  o f  how s o l a r  e n e r g y  was u s e d  t o  

o d e t e r m i n e  w a y s  s o l a r  e n e r g y  is b e i n g  used  t c d a y .  

Skills and Knowledge You Need 
C o n s t r u c t i n g  a t i m e  l i n e  

Understanding time i n  terms of c e n t u r i e s  

Materials and Equipment 
a r o l l  o f  p a p e r  
m a r k e r s  o r  c r a y o n s  
a mleter s t i c k  

n 

Proced u re 
1. P r e p a r e  a s o l a r  h i s t o r y  t i m e  l i n e  i n  100 y e a r  

i n t e r v a l s ,  f rom 500 BC t o  2000 A D ,  as  f o l l o w s .  

a.  Us ing  a l o n g  r o l l  o f  p a p e r ,  b r i g h t l y - c o l o r e d  
m a r k e r s ,  and a meter s t i c k ,  mark o f f  26 eu-ual  
d i v i s i o n s  as  shown. Leave enough s p a c e  between 
e a c h  d i v i s i o n  t o  w r i t e  i n f o r m a t i o n  abou t  s o l a r  
e n e r g y .  

B.C. A.D. 

b .  B e s i d e  e a c h  d i v i s i o n ,  w r i t e  t h e  y e a r  number as 
shown i n  t h e  d iagram.  

c .  Mark t h e  p r e s e n t  y e a r  w i t h  a b r i g h t l y - c o l o r e d  
s t a r .  
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2 .  

3 .  

4. 

Q u e s t i o n s  
1. 

2 .  

3. 

4. 

5.  

Using  t h e  workshee t  "A B r i e f  Look a t  S o l a r  H i s t o r y " ,  
s e l ec t  advances  i n  s o l a r  e n e r g y  use  and  wr i t e  them 
i n  t h e  a p p r o p r i a t e  p l a c e  on t h e  t i m e  l i n e .  

Hang your  t i m e  l i n e  i n  a v i s i b l e  l o c a t i o n  i n  y o u r  
s c h o o l ,  where many p e o p l e  w i l l  b e  a b l e  t o  l e a r n  
abou t  s o l a r  e n e r g y .  

A s  you s t u d y  s o l a r  e n e r g y ,  add new i n f o r m a t i o n  t o  
t h e  t i m e  l i n e .  B e  s u r e  t o  i n c l u d e  advances  i n  s o l a r  
e n e r g y  use  t h a t  are  o c c u r r i n g  t h i s  y e a r  and t h o s e  
which are p l a n n e d  f o r  t h e  f u t u r e .  

From t h e  w o r k s h e e t ,  s e l ec t  one  advance  i n  s o l a r  
e n e r g y  u s e .  Think abou t  t h e  changes  t h a t  o c c u r r e d  
as  a r e s u l t  o f  t h a t  advance .  I f  you had  been  l i v i n g  
t h e n ,  how might  t h e  advance  have  a f f e c t e d  y o u r  home 
o r  t h e  way you l i v e d ?  

I n  what w a y s  h a s  t h e  s u n ' s  e n e r g y  been  u s e d  t h r o u g h o u t  
human h i s t o r y  t o  p r o v i d e  more c o m f o r t a b l e  s h e l t e r ?  

What forms of  s o l a r  e n e r g y  t e c h n o l o g y  l i s t e d  on t h e  
t i m e  l i n e  are  s t i l l  i n  u s e  t o d a y ?  

Dur ing  which 100-year  i n t e r v a l  w a s  t h e  l a r g e s t  number 
o f  advances  i n  s o l a r  e n e r g y  made? 

Which o f  t h e  s o l a r  e n e r g y  advances  do you t h i n k  are 
t h e  most i m p o r t a n t ?  Why? 

r 

Looking Back 

ways i n  which p e o p l e  u s e d  s o l a r  e n e r g y .  
u s e d  s o l a r  e n e r g y  t o  make t h e i r  work easier  f o r  them,  o t h e r s  
u sed  i t  t o  p r o v i d e  more c o m f o r t a b l e  s h e l t e r .  

Looking back  t h r o u g h  r e c o r d e d  h i s t o r y ,  w e  nave found many 
Whi le  some p e o p l e  

I f  i t  were p o s s i b l e  t o  l o o k  ahead  25  o r  50 y e a r s ,  you 
would p r o b a b l y  b e  s u r p r i s e d  a t  t h e  many new advances  i n  s o l a r  
t e c h n o l o g y .  What e f f e c t  do you t h i n k  t h e s e  advances  w i l l  have  
on y o u r  l i f e ?  

G o i n g  F u r t h e r  
P r e p a r e  a t i m e  l i n e  t o  be  d i s p l a y e d  i n  y o u r  community, 
f o r  example ,  i n  a bank o r  p o s t  o f f i c e  l o b b y .  
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On a w a l l  c h a r t ,  make t w o  l i s t s :  

a .  ways s o l a r  e n e r g y  is a l r e a d y  used  i n  t h e  
s c h o o l  and a t  home, and 

b .  s u g g e s t i o n s  f o r  u t i l i z i n g  s o l a r  e n e r g y  i n  
new ways a t  home and a t  s c h o o l .  

Us ing  b r i g h t l y - c o l o r e d  s t r i n g  and p o s t e r  p a p e r ,  make 
a large-scale  t i m e  l i n e  f o r  your  school  h a l l w a y .  One 
m e t e r ,  f o r  example ,  c o u l d  e q u a l  100 y e a r s .  Deccrate your  
t i m e  l i n e  w i t h  p h o t o g r a p h s  a n d / o r  d rawings  of s o l a r  
e n e r g y  u s e .  
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500 B . C .  

The  Greeks u s e d  s u n d i a l s  
t o  c h a r t  t h e  s u n ' s  d a i l y  
and s e a s o n a l  c o u r s e .  
Homes were b u i l t  t o  maxi- 
mize t h e  e n t r a n c e  of  t h e  
w i n t e r  s u n  i n t o  t h e  m a i n  
r o o m  and t o  s h e l t e r  
them f rom t h e  c o l d  n o r t h  
w i n d s ;  o v e r h a n g i n g  r o o f s  were 
u s e d  t o  s h a d e  homes from t h e  
summer s u n .  

300 - 200 B . C .  
Archimedes' Legendary Burning 

of Enemy Ships The Greeks  d e s c r i b e d  t h e  
use  o f  " b u r n i n g  m i r r o r s "  -- 

s o l a r  r e f l e c t o r s  o f  c u r v e d ,  p D l i s h e d  metal u s e d  t o  c o n c e n t r a t e  t h e  
s u n ' s  r a y s  i n  o r d e r  t o  i g n i t e  f i r e s .  
medes u s e d  " b u r n i n g  m i r r o r s "  t o  s e t  f i r e  t o  enemy s h i p s .  

Accord ing  t o  l e g e n d ,  Arch i -  

The C h i n e s e  u s e d  b u r n i n g  m i r r o r s  f o r  r e l i g i o u s  p u r p o s e s .  

100 B . C .  

The Romans i n v e n t e d  t h e  u s e  o f  t r a n s p a r e n t  ( r a t h e r  t h a n  c o l o r e d )  
g l a s s  f o r  windows. T r a n s p a r e n t  windows admi t  s u n l i g h t  t o  a 
room and a l s o  t r a p  h e a t  i n s i d e .  S o l a r  g r e e n h o u s e s  p roduced  f r u i t s  
and v e g e t a b l e s  yea r - round .  S o l a r  e n e r g y  h e l p e d  h e a t  p u b l i c  b a t h s .  

LCC+- - 
' *  -&*-."/ ' 

Early Cliff Dwellings From 
the American Southwest 

1st - 6 t h  Cen tu ry  A . D .  

Wood became scarce i n  t h e  
Roman e m p i r e .  The u s e  o f  s o l a r  
e n e r g y  t o  h e a t  r e s i d e n c e s  and  g reen -  
h o u s e s  w a s  w i d e s p r e a d .  The f i r s t  
laws were w r i t t e n  e s t a b l i s h i n g  t h e  
r i g h t  of  access t o  s u n s h i n e .  

1100 1200 A . D .  

The P u e b l o  I n d i a n s  i n  s o u t h w e s t e r n  
Nor th  A m e r i c a  b u i l t  homes f a c i n g  
s o u t h ,  w i t h  t h i c k  adobe  w a l l s  t o  
a b s o r b  h e a t  and  t o  m o d e r a t e  tempera-  
t u r e  f l u c t u a t i o n s .  

1500's 

A l c h e m i s t s  u s e d  s o l a r  e n e r g y  t o  
make per fume b y  p l a c i n g  f l o w e r s  i n  
w a t e r - f i l l e d  c o n t a i n e r s .  The h e a t  
f rom a f o c u s e d  m i r r o r  c a u s e d  t h e  
s cen t  of t h e  f l o w e r s  t o  d i f f u s e  i n t o  
t h e  water .  
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1515 A . D .  

Leonard0 D a  V i n c i  p l a n n e d  and began work o n  a 4-mi le  wide 
m i r r o r  i n t e n d e d  t o  g e n e r a t e  h e a t  and power f o r  i n d u s t r i a l  u s e .  

E a r l y  1 6 0 0 ' s  

Salomon de Caus,  a Frepch  e n g i n e e r ,  u s e d  t h e  c o n c e n t r a t e d  r a y s  
of  t h e  sun  t o  o p e r a t e  a s m a l l  water pump, one  of  t h e  f i r s t  
s o l a r  ene rgy  mach ines .  

A t h a n a s i u s  K i r c h e r ,  a German wr i t e r ,  d e s c r i b e d  t h e  f i rs t  s o l a r  
f u r n a c e ,  i n  which f o c u s e d  s o l a r  r a y s  were u s e d  t o  p u r i f y  water .  

Late 1600 's  

B r i c k  f r u i t  w a l l s  were d e s i g n e d  by t h e  French  and E n g l i s h .  
Fruit ripened faster when fruit t r e e s  were grown against wal l s  
which r e t a i n e d  t h e  s u n ' s  h e a t .  

1 7 0 0 ' s  

C o l o n i a l  a r c h i t e c t s  b u i l t  " s a l t b o x "  homes i n  New E n g l a n d .  , A t  
t h e  f r o n t ,  t w o  s to r i e s  faced s o u t h  t o  admi t  t h e  s u n ;  o n l y  one  
s t o r y  f a c e d  n o r t h  a t  t h e  r e a r .  The s l o p e d  r o o f  i n  t h e  rear  
swept  w i n t e r  winds  o v e r  t h e  house .  

1767 A . D .  

Horace D e  S a u s s u r e  b u i l t  t h e  f i r s t  h o t  box ,  t h e  f o r e r u n n e r  of 
modern s o l a r  c o l l e c t o r s .  T h i s  box c o u l d  r e a c h  t e m p e r a t u r e s  
above t h e  b o i l i n g  p o i n t  o f  water .  

1774 A . D .  

Joseph  P r i e s t l y  d i s c o v e r e d  oxygen by 
a b u r n i n g  g l a s s .  

Lavoisier's Solar Furnace 

h e a t i n g  mercury  o x i d e  w i t h  

Late  1 7 0 0 ' s  

An to ine  L a v o i s i e r ,  t h e  
" F a t h e r  o f  Chemis t ry" ,  
b u i l t  a l a rge  s o l a r  f u r -  
nace  which c o u l d  r e a c h  
t e m p e r a t u r e s  o f  I O O O ~ C .  

1800 ' s 

G 1  ass- wal l  e d cons  e rva- 
t o r i e s  f o r  d i s p l a y i n g  
p l a n t s  became p o p u l a r  
i n  t h e  homes o f  w e a l t h y  
Europeans ;  t h e y  a l s o  
s e r v e d  t o  warm a d j o i n i n g  
rooms. 

n 

n 
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1833 A . D .  

Edmund B e c q u e r e l ,  a F rench  p h y s i c i s t ,  d i s c o v e r e d  t h a t  s u n l i g h t  
c o u l d  p r o d u c e  e l e c t r i c i t y  ( p h o t o v o l t a i c  e f f e c t ) .  

Mid 1800 ' s  

Augus t in  Mouchot, a French  s o l a r  p i o n e e r ,  combined t h e  con- 
c e p t s  of s o l a r  r e f l e c t o r s  and  h o t  boxes  and i n v e n t e d  a s o l a r  
oven ,  a s o l a r  s t i l l ,  and a s o l a r  pump. I n  1866 h e  d e v e l o p e d  
t h e  f i r s t  s o l a r - d r i v e n  steam e n g i n e .  

1870 ' s  

John E r i c s s o n ,  an  A m e r i c a n  e n g i n e e r ,  d e v e i o p e d  a s o l a r  h o t - a i r  
e n g i n e  and a n  i n e x p e n s i v e  way t o  make s o l a r  r e f l e c t o r s .  

C h a r l e s  T e l l i e r ,  a F rench  e x p e r i m e n t e r ,  i n v e n t e d  what we now 
c a l l  t h e  " f l a t - p l a t e "  c o l l e c t o r .  

1871 A . D .  

A l a r g e  s o l a r  water d i s t i l l i n g  p l a n t  w a s  b u i l t  i n  C h i l e  by a n  
A m e r i c a n ,  C h a r l e s  Wi l son .  The s t i l l  p roduced  6000 g a l l o n s  o f  
f r e s h  water a day and  o p e r a t e d  f o r  40 yea r s .  

1878 A . D .  

A s o l a r  steam e n g i n e  o p e r a t e d  a p r i n t i n g  p r e s s  a t  t h e  Wor ld  
E x p o s i t i o n  i n  P a r i s .  I t  was one  of  t h e  h i t s  o f  t h e  show. 

1880 s 

C h a r l e s  F r i t t s ,  a n  Amer ican  i n v e n t o r ,  made t h e  f i r s t  s o l a r  
c e l l s .  S u n l i g h t  s t r i k i n g  t h e  c e l l s  p roduced  e l e c t r i c  c u r r e n t .  

1891 A . D .  

The f i r s t  commercial  s o l a r  water h e a t e r  w a s  d e v e l o p e d .  C a l l e d  
t h e  "Climax",  i t  combined a metal  t a n k  w i t h  a " h o t  box".  

1904 A . D .  

The f i r s t  f u l l - s i z e d  s o l a r  power p l a n t  w a s  b u i l t  i n  S t .  L o u i s .  

1910 A . D .  

W i l l i a m  A t k i n s o n ,  a Bos ton  a r c h i t e c t ,  u s e d  "sun  boxes"  o r i e n t e d  
i n  d i f f e r e n t  d i r e c t i o n s  t o  p r o v e  h i s  t h e o r y  t h a t  t h e  g r e a t e s t  
b e n e f i t  from t h e  sun  is g a i n e d  t h r o u g h  s o u t h - f a c i n g  windows. 
H e  a l s o  conv inced  t h e  Bos ton  C i t y  C o u n c i l  t o  r e s t r i c t  t h e  h e i g h t  
o f  new b u i l d i n g s  i n  o r d e r  t o  g u a r a n t e e  access t o  t h e  s u n .  



1912 A . : D .  

Frank Shuman, a n  A m e r i c a n ,  b u i l t  a l a r g e - s c a l e  s o l a r  p l a n t  
t o  p roduce  i r r i g a t i o n  w a t e r  i n  E g y p t .  

1920 's  and 3 0 ' s  

S o f a r  w a t e r  heaters  were commonly used  on homes i n  t h e  s o u t h e r n  
and w e s t e r n  U n i t e d  S t a t e s .  

1938 A . D .  

M a s s a c h u s e t t s  I n s t i t u t e  of Technology began  b u i l d i n g  and 
d o i n g  r e s e a r c h  on s o l a r  homes. The p r i n c i p l e  f a c t o r s  a f -  
f e c t i n g  s o ' l a r  c o l l e c t o r  per formance  were i n v e s t i g a t e d .  

1940 s 

Maria  T e l k e s  d e s i g n e d  solar s t i l l  " s u r v i v a l  k i t s "  u sed  by 
t h e  U.S. Navy i n  World War 11. 

1954 A . D .  

S i l i c o n  p h o t o v o l t a i c  
c e l l s  were deve loped  by 
B e l l  Labs .  

1950 's  and 1 9 6 0 ' s  

NASA u s e d  s o l a r  c e l l s ,  
which are d u r a b l e  and 
l i g h t w e i g h t ,  t o  power 
Amer ican  s p a c e  s a t e l -  
l i t e s .  

/ "  

1970 's  

Because  o f  f u e l  s h o r t a g e s  
and i n c r e a s i n g  c o s t s ,  

Solar One, University 
of Delaware 

t h e r e  w a s  renewed i n t e r e s t  i n  s o l a r  d w e l l i n g s .  Research con- 
t i n u e d  on a c t i v e  a n d  p a s s i v e  s o l a r  homes and many p e o p l e  were 
b u i l d i n g  them. 
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Observing forms of s o l a r  technology b e i n g  used today 

Content Objectives 
Throughout human h i s t o r y ,  t h e  sun has  been used as a s o u r c e  of 
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Many advances i n  t h e  use  of s o l a r  energy have been made s i n c e  t h e  
beginning  of recorded  h i s t o r y .  

Many of t h e s e  advances have se rved  t o  p rov ide  more comfor tab le  
s h e l t e r .  

Most of  t h e  advances i n  s o l a r  technology were f o r g o t t e n  du r ing  t h e  

i s  renewed i n t e r e s t  i n  s o l a r  energy .  
cheap energy" era. With today ' s  i n f l e t i o n  of f u e l  c o s t s ,  t h e r e  1 1  

Background 
S o l a r  energy  h a s  been used throughout  human h i s t o r y  t o  p rov ide  more 

comfor tab le  s h e l t e r  f o r  f a m i l i e s .  S ince  t h e  1500's, s o l a r  energy  has  
been a s o u r c e  of energy  f o r  do ing  work. It has  been employed i n  many 
c o u n t r i e s  and by many c u l t u r e s .  

I n  t h i s  a c t i v i t y  t h e  s t u d e n t  w i l l  become aware of  a number of 
t h e  v a r i e d  ways s o l a r  energy  has  been used i n  t h e  p a s t .  
w i l l  v i s u a l l y  i l l u s t r a t e  t o  t h e  s t c d e n t  t h e  many advances made i n  s o l a r  
energy  use  over  t i m e .  

The t i m e  l i n e  

Advance Planning 
Reproduce t h e  workshee ts  b e f o r e  t h e  c l a s s  meets. 

C o l l e c t  m a t e r i a l s  needed t o  make t h e  t i m e  l i n e .  
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Obtasin permission f rom your principal o r  from community o f f i c i a l s  

Suggested Time Allotment 
One t o  two class p e r i o d s  

Suggested Approach 
This  a c t i v i t y  w i l l  f i t  well i n t o  u n i t s  o r  cour ses  i n  hous ing ,  
consimer educa t ion ,  fami ly  l i f e ,  and c u l t u r e .  

A s  an  i n t r o d u c t i o n  t o  t h e  a c t i v i t y ,  d e f i n e  s o l a r  energy  and 
a l t e r n a t i v e  energy.  Provoke s t u d e n t s  i n t o  t h i n k i n g  about  t h e  
e f f e c t s  o f  t h e  s u n ' s  energy on them as i n d i v i d u a l s .  HOW have 
t h e y  exper ienced  t h e  s u n ' s  energy?  
Examples can i n c l u d e  a c q u i r i n g  a t a n ,  u s i n g  a beach umbre l la  f o r  
a sun shade ,  u s ing  g lassed- i?  bus s h e l t e r s ,  f e e l i n g  t h e  e f f e c t s  
of t h e  sun when walk ing  i n  a p r o t e c t e d  a r e a .  

How have t h e y  used i t ?  

S tuden t s  can be a s s igned  t o  work i n d i v i d u a l l y  on a p a r t i c u l a r  
peri ,od of one l a r g e  t i m e  l i n e  o r  sma l l  groups of s t u d e n t s  may 
each  develop a complete  t i m e  l i n e .  

Discuss  t h e  "Going Fur ther"  sugges t ions .  These m a y  b e  done as 
an  o p t i o n a l  ass ignment  o r  o u t s i d e  a c t i v i t y .  

Poi n t s  fo r Discuss ion 
Where would you p r e f e r  t o  s i t  i n  t h e  house o r  i n  t h e  c lass room when 
i t  is  ve ry  co ld  o r  ve ry  h o t  o u t s i d e ?  

I n  what ways could  you use  s o l a r  energy i n  your  c lass room o r  house? 

I n  what ways have you used energy from t h e  sun when h i k i n g ,  s k i i n g ,  
o r  camping ? 

The f i r s t  p u b l i c  b a t h s  were c a v e l i k e ,  bu t  l a t e r  t hey  were v e r y  open 
wi th  l a r g e  expanses  of g l a s s .  What are t h e  advantages  of  each  k ind  
of b a t h ?  

It h a s  been p r e d i c t e d  t h a t  s o l a r  energy w i l l  become t h e  sou rce  of  
a t  least  20% of our  energy by t h e  y e a r  2000. 
a p o s s i b i l i t y ?  
i n  t h e  f u t u r e ?  

Do you t h i n k  t h i s  i s  
I n  what ways do you t h i n k  s o l a r  energy w i l l  be  used 

Typical Results 
The .time l i n e  shou ld  emphasize t h e  many forms of s o l a r  energy  t h a t  
have been u t i l i z e d  throughout  t h e  cour se  of recorded  h i s t o r y .  
should  s t i m u l a t e  d i s c u s s i o n  among o b s e r v e r s .  

It 



a 

Eva I u at i on 
The t ine  l i n e  should  be  n e a t  and a c c u r a t e .  

S tuden t s  should  p a r t i c i p a t e  i n  d i s c u s s i o n  of t h e  a c t i v i t y .  

S tuden t s  should  be a b l e  t o  l i s t  examples o f  s o l a r  energy  advances.  
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Ref ere nces 
A Golden Thread,  Ken B u t t i  and John P e r l i n .  

(Cheshi re  Books, 514 Bryant  S t ree t ,  P a l o  A l t o ,  CA 94301, 
1980, $15.95.) 

Harness ing  t h e  Sun: The S t o r y  of S o l a r  Energy, David C .  Knight .  
(Wil l iam Morrow & Co., I n c . ,  Wilmor Warehouse, 6 Henderson 
Dr ive ,  West Caldwel l ,  N J  07006, 1976, $7.44.)  

l. 
(Texas Tech J o u r n a l  of Educat ion ,  Texas Tech U n i v e r s i t y  
L i b r a r y ,  Room 118, Texas Tech U n i v e r s i t y ,  Lubbock, TX 79409, 
Volume 20, #2, Winter ,  1980, c o n t a c t  Texas Tech U n i v e r s i t y  
L i b r a r y  f o r  p r i c e . )  

" H i s t o r i c a l  S o l a r  Energy Devices", Edison Shrum. 
(Hobbies,  L igh tne r  P u b l i s h i n g  Corp.,  1006 South Michigan Avenue. 
Chicago, I L  60605, August,  1977,  pp. 118-120.) 
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Drying Foods with 
Solar 

r lntrodu 
What i s  e a s y  t o  u s e ,  p r o d u c e s  no waste, can be u s e d  y e a r  

r o u n d ,  r e q u i r e s  no c h e m i c a l s ,  and c o s t s  n o t h i n g  t o  o p e r a t e ?  
T h i s  may sound l i k e  a r i d d l e ,  S u t  i t ' s  a c t u a l l y  a d e s c r i p t i c n  
o f  a s o l a r  food  d r y e r .  I n  a s o c i e t y  t h a t  emphas izes  t h e  
i m p o r t a n c e  o f  " f a s t  f o o d s " ,  t h i s  househo ld  a p p l i a n c e  can  p re -  
p a r e  f o o d s  e f f i c i e n t l y  a t  t h e  same t i m e  i t  promotes  good 
h e a l t h  and  w i s e  e n e r g y  u s e .  

I n  t h i s  a c - t i v i t y ,  you w i l l  u s e  low-cost househo ld  
materia-1s t o  b u i l d  a solar f o o d  d r y e r .  T h i s  d r y e r  w i l l  p r e -  
s e r v e  f o o d s  t h a t  a r e  n u t r i t i o u s ,  d e l i c i o u s ,  and j u s t  r i g h t  
f o r  a f a s t - p a c e d ,  m o b i l e  l i f e s t y l e .  

3 
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0 b j ec t ive s 
. 

A t  t h e  comple t ion  of t h i s  a c t i v i t y ,  you s h o u l d  be 
able  t o  

o b u i l d  a low c o s t ,  l i g h t w e i g h t ,  p o r t a b l e  s o l a r  food 

o list t h e  a d v a n t a g e s  and d i s a d v a n t a g e s  of p r e s e r v i n g  

o p r e s e r v e  f r u i t s  a n d  v e g e t a b l e s  a c c o r d i n g  t o  s o l a r  

o e v a l u a t e  t h e  d r i e d  food  f o r  t a s t e  and t e x t u r e .  

d r y e r  from househo ld  mater ia l s ,  

food  by s o l a r  d r y i n g ,  

food  d r y i n g  p r i n c i p l e s  I and 

Skills an'd Knowledge You Need 
Measur ing  i n g r e d i e n t s  i n  metric u n i t s  . 
Rea.ding r e c i p e s  
S e l e c t i n g  good q u a l i t y  f r u i t s  and v e g e t a b l e s  
F o l l o w i n g  d i r e c t i o n s  

Materials; and Equipment 
one d a r k - c o l o r e d  p l a s t i c  d i s h  pan 
one r o l l  o f  aluminum g u t t e r  mesh o r  window s c r e e n i n g  
one l a r g e  p i e c e  o f  clear p l a s t i c  ( a  dry cleaner bag 
works w e l l )  
one r o l l  o f  d u c t  tape 
one  s h a r p  k n i f e  
one  centimeter r u l e r  
one l a r g e  r u b b e r  band 
one the rmomete r  ( r a n g e  3OoC t o  5OoC) 

f r u i t s  and  v e g e t a b l e s  

Diagram 1 

1 2  cm 

Proced u re 
1. Assemble t h e  mater ia ls  f o r  t h e  

s o l a r  food  d r y e r .  

2 .  On each e n d  of  t h e  d i s h  p a n ,  
cu t .  o u t  a r e c t a n g l e  t h a t  mea- 
s u r e s  6cm x 12cm. ( S e e  
Diagram 1.) 

3. Cut two p i e c e s  of  g u t t e r  mesh 
t h a t  measu re  l O c m  x 16cm. 

n 

n 
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Diagram 2 

4 .  P l a c e  a p i e c e  o f  t h e  c u t  
g u t t e r  mesh o v e r  e a c h  o p e n i n g  
i n  t h e  d i s h  pan .  Tape e a c h  
p i e c e  o f  mesh i n  p l a c e  w i t h  gbttermesh 

d u c t  t a p e .  ( S e e  Diagram 2 . )  duct tape 

The r e s u l t i n g  v e n t s  w i l l  pro-  
v i d e  a i r  c i r c u l a t i o n  t h r o u g h  
t h e  s o l a r  d r y e r .  

5 .  On e a c h  l o n g  s i d e  o f  t h e  d i s h  
p a n ,  c u t  t h r e e  s l i t s ,  e q u a l  
d i s t a n c e s  a p a r t ,  t o  h o l d  t h e  
d r y e r  s h e l v e s .  The s l i ts  
s h o u l d  b e  l c m  h i g h  and 
s l i g h t l y  w i d e r  t h a n  t h e  w i d t h  
o f  t h e  mesh. ( S e e  Diagram 3 . )  

6 .  Cut t h r e e  p i e c e s  o f  mesh 4cm 
l o n g e r  t h a n  t h e  w i d t h  o f  t h e  
d i s h  p a n .  These  w i l l  s e r v e  as 
d r y e r  s h e l v e s .  

7. S t r e t c h  each  mesh p i e c e  between 
e a c h  s e t  o f  s l i t s ,  p u s h i n g  t h e  
e n d s  o f  t h e  mesh t h r o u g h  t h e  
s l i ts .  P u l l  t a u t  and f a s t e n  
t o  t h e  o u t s i d e  o f  t h e  d i s h  pan 
w i t h  d u c t  t a p e .  ( S e e  Diagram 
4 . )  To keep  o u t  i n s e c t s ,  make 
s u r e  t h a t  t h e  d u c t  t a p e  c o v e r s  
t h e  s l i t  c o m p l e t e l y .  

8 .  From Worksheet  A ,  choose  o n e  
r e c i p e  f o r  s o l a r  d r y i n g  a 
f r u i t  o r  v e g e t a . b l e .  P r e p a r e  
t h e  food  f o r  d r v i n g  a c c o r d i n g  
t o ,  t h e  r e c i p e ,  

9 .  P l a c e  t h e  p r e p a r e d  food  on t h e  
s h e l v e s  of  t h e  d r y e r .  Leave 
a i r  s p a c e s  between t h e  p i e c e s  
of food .  

10.  F l a c e  t h e  thermometer  i n  t h e  
bo t tom of t h e  d r y e r  s o  t h a t  i t  
f a c e s  t h e  o p e n i n g .  

11. Cover t h e  open s i d e  of t h e  f o o d  
d r y e r  w i t h  a p i e c e  o f  p l a s t i c .  
S t r e t c h  t h e  p l a s t i c  t i g h t l y  
a c r o s s  t h e  o p e n i n g .  Hold i t  i n  
p l a c e  by hook ing  a l a r g e  r u b b e r  
band  o v e r  t h e  r i m  of t h e  d r y e r .  
( S e e  Diagram 5 .  ) 

slightly wider 2- 
than mesh - 

Diagram 4 

duct  tape 

mesh 

Diagram 5 

thermometer 
plastic cover 
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1 2 .  P l a c e  t h e  d r y e r  i n  d i r e c t  s u n l i g h t ,  w i t h  t h e  o p e n i n g  f a c i n g  
t h e  s u n .  Turn t h e  food  t w o  or t h r e e  t i m e s  e a c h  day .  The 
i d e a  is  t o  remove m o i s t u r e  as q u i c k l y  a s  p o s s i b l e  t o  p r e v e n t  
s p  o i 1 i.n g . 

13. Check t h e  t e m p e r a t u r e  i n s i d e  t h e  d r y e r  o f t e n .  I f  t oo  h i g h  a 
t e m p e r a t u r e  is  m a i n t a i n e d ,  t h e  s u r f a c e  m o i s t u r e  e v a p o r a t e s  
f rom t h e  food  too  q u i c k l y .  T h i s  causes t h e  o u t e r  s h e l l  t o  
h a r d e n  and p r e v e n t s  t h e  e s c a p e  o f  m o i s t u r e  from t h e  i n t e r i o r  
o f o t h e  food .  
60 C ,  move t h e  d r y e r  o u t  o f  t h e  d i r e c t  s u n l i g h t .  

I f  t e m p e r a t u r e s  i n s i d e  t h e  d r y e r  go above 

~. 

C a u t i o n :  I f  y o u  a r e  d r y i n g  t h e  f o o d s  o u t s i d e ,  bring t h e  d r y e r  
i n s i d e  a t  n i g h t  and d u r i n g  p e r i o d s  of r a i n  and h i g h  
h u m i d i t y .  I n  t h e  morn ing  d o  not p l a c e  t h e  d r y e r  
o u t s i d e  u n t i l  dew o r  r a i n  h a s  e v a p o r a t e d .  f 

14 .  A f t e r  s e v e r a l  days  c o n t i n u e  t h e  d r y i n g  p r o c e s s  i n  t h e  s h a d e .  
Your t e a c h e r  w i l l  t e l l  you when your  food  h a s  r e a c h e d  t h e  
d e s i r e d  d e g r e e  o f  d r y n e s s .  

15. U s e  Worksheet B t o  e v a l u a t e  t h e  r e s u l t s  of y o u r  s o l a r  d r y i n g .  

Q u est i o ni s 
1. Which f o o d s  d r i e d  t h e  b e s t ?  The wors t ?  

2 .  Which food  t a s t e d  b e s t  d r i e d ?  Worst? 

3 .  What d i f f e r e n t  k i n d s  o f  t e x t u r e s  d i d  t h e  d r i e d  f o o d s  
have?  

4 .  What are t h e  a d v a n t a g e s  o f  u s i n g  t h e  s u n  t o  dry  
f o o d s ?  The d i s a d v a n t a g e s ?  

5 .  Which a d v a n t a g e  o f  s o l a r  d r i e d  food  is most bene- 
f i c i a l  t o  t h e  consumer? Why? 

6 .  What q u a l i t i e s  s h o u l d  f o o d s  have  t o  b e  s e l e c t e d  f o r  
s o l a r  d r y i n g ?  

r 

Looking Back 
Although s o l a r  food d r y i n g  i s  an a n c i e n t  method o f  

p r e s e r v a t i o n ,  i t  is s t i l l  e f f e c t i v e  f o r  k e e p i n g  food  from 
s p o i l i n g  u n t i l  y o u ' r e  r eady  t o  u s e  i t .  For b e s t  r e s u l t s  
f r u i t s  and v e g e t a b l e s  o f  h i g h  q u a l i t y  s h o u l d  be  s e l e c t e d  f o r  
d r y i n g .  T o  q u i c k l y  r e n o v e  m o i s t u r e ,  t h e  p r e p a r e d  food  i s  
exposed  t o  d i r e c t  s u n l i g h t  d u r i n g  d a y l i g h t  h o u r s  f o r  s e v e r a l  

n 

n 



P 
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d a y s .  T h i s  is f o l l o w e d  by  severa l  days  i n  a shaded  a rea ,  
where e v a p o r a t i o n  i s  comple t ed .  The s h e l f  l i f e  o f  s o l a r  
d r i e d  food  i n  a i r - t i g h t  p a c k a g i n g  is g r e a t e r  t h a n  t h a t  o f  
canned  o r  f r o z e n  f o o d s .  

A so1 ,ar  food  d r y e r  can b e  c o n s t r u c t e d  f o r  a minimum c o s t ,  
u s i n g  a v a i l a b l e  househo ld  ma te r i a l s ,  T h i s  p o r t a b l e  a p p l i a n c e  
s t o r e s  e a s i l y  and cos t s  n o t h i n g  t o  o p e r a t e .  

Going Further 
U s e  solar e n e r g y  t o  d r y  f r u i t  t h a t  r e q u i r e s  s u l f u r i n g  a s  
a p r e t r e a t m e n t  p r o c e s s .  Resea rch  t h e  p r o c e s s  and i d e n t i f y  
f r u i t s  which b e n e f i t  from s u 1 f u r i n . g  i n  terms o f  p r e s e r v i n g  
c o l o r ,  f l a v o r ,  and n u t r i e n t s .  

F i n d  and  f o l l o w  a r e c i p e  f o r  p r o d u c i n g  f r u i t  l e a t h e r  f rom 
p u r e e d  f r u i t .  S o l a r  d r y  t h e  p u r e e d  f r u i t .  

I f  you  l i v e  i n  a v e r y  s u n n y ,  d r y  c l i m a t e ,  p r e p a r e  solar 
d r i e d  meat j e r k y  from a t e s t e d  r e c i p e .  

P r e p a r e  a meal u s i n g  solar d r i e d  f r u i t s  and v e g e t a b l e s  
as s u b s t i t u t e s  f o r  f r e s h :  canned ,  or f r o z e n  p r o d u c t s .  

S o l a r  d r y  h e r b s  f o r  c l a s s r o o m  cook ing  u s e .  

U s e  s o l a r  d r i e d  f o o d s  on a camping t r i p .  

Resea rch  and make a c h a r t  comparing t h e  s h e l f  l i v e s  of 
s o l a r  d r i e d  f o o d s  t o  f r e s h ,  f r o z e n ,  o r  canned  f o o d s .  



Worksheet A 

Recipes for Solar Dried Fruits and Vegetables 

The h i g h e s t  q u a l i t y  food  s h o u l d  b e  chosen 
f o r  d r y i n g .  S e l e c t  f u l l y  r i p e  b u t  n o t  mushy 
f r u i t  o r  v e g e t a b l e s .  

Grapes :  Thompson s e e d l e s s  g r a p e s  d r y  b e s t  b u t  
S u l t a n a s  can  a l s o  b e  u s e d .  Four  and a h a l f  
pounds y i e l d  1 pound o f  r a i s i n s .  Leave t h e  
g r a p e s  on t h e  stem; wash and d r y  them. 
P r e t r e a t  by s t e a m i n g  30 s e c o n d s  t o  1 m i n u t e  
o r . u n t i 1  t h e  s k i n s  c r a c k .  P r o t e c t  t h e  
g r a p e s  from excess h u m i d i t y ,  which c a u s e s  
c r y s t a l l i z a t i o n .  The g r a p e s  are d r y  when 
t h e y  a re  l e a t h e r y ,  w i t h  no  p o c k e t s  of  
m o i s t u r e .  

Apples :  T a r t  v a r i e t i e s  s u c h  as G r a v e n s t e i n ,  
Granny S m i t h ,  J o n a t h a n ,  Newton, and R o m e  
Beauty a re  u s u a l l y  p r e f e r r e d  f o r  d r y i n g .  
The a p p l e s  s h o u l d  b e  r i p e  b u t  f r e e  from 
b r u i s e s  o r  s o f t  s p o t s .  Wash, p e e l  i f  de- 
s i r e d  ( s k i n  t e n d s  t o  b e  t o u g h e r  when d r i e d ) ,  
core ,  and s l i c e  i n t o  5mm p i e c e s .  The a p p l e s  
a re  d r y  when t h e y  f e e l  p l i a b l e  t o  c r i s p .  

Onions :  White  va r i e t i e s  have  t h e  b e s t  d r i e d  
f l a v o r .  O c i o n s  s h o u l d  b e  f i r m ,  heavy f o r  
t h e i r  s i z e ,  and aromatic. T r i m  t h e  b u l b  
ends  and remove t h e  p a p e r  s h e l l .  S l i c e  3mm 
t o  8mm t h i c k .  The o n i o n s  are d r y  when t h e y  
f e e l  l i k e  p a p e r .  

P e p p e r s :  Both g r e e n  and r e d  p e p p e r s  c a n  b e  
d r i e d .  Choose f r e s h ,  f i r m ,  we l l - shaped  
p e p p e r s  w i t h  t h i c k  w a l l s .  Chop o r  t h i n l y  
s l i c e  t h e  p e p p e r s .  The p e p p e r s  a re  d ry  when 
t h e y  f e e l  tough t o  b r i t t l e .  

Bananas : P u r c h a s e  o v e r r i p e ,  " r educed  i n  p r i c e "  
b a n a n a s .  S l i c e  t h e  bananas  d i r e c t l y  o n t o  
t h e  d r y i n g  s h e l f  w i t h o u t  o v e r l a p p i n g  t h e  
s l i c e s .  The s l i c e s  w i l l  n o t  s t i c k  t o  t h e  
t r a y  once t h e y  are  d r y .  

Plums: To p roduce  good q u a l i t y  p r u n e s ,  c u t  t h e  
plums i n t o  s m a l l  p i e c e s  t o  s p e e d  t h e  d r y i n g  
p r o c e s s .  Lay  t h e  plums s k i n - s i d e  down on  
t h e  s h e l f  and d r y  i n  s t r o n g ,  d i r e c t  s u n l i g h t  

P i n e a p p l e :  S e l e c t  g o l d e n ,  s l i g h t l y  s o f t  p i n e -  
a p p l e s .  Wash t h e  o u t s i d e  t h o r o u g h l y ,  t o  
t h e  p o i n t  o f  s c r u b b i n g .  P e e l  the  p i n e a p p l e ,  
t h e n  s l i c e  c r o s s w i s e  i n t o  l c m  p o r t i o n s .  
Remove t h e  c o r e .  
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Worksheet B 
i T h e r e  are many w a y s  t o  j u d g e  f o o d ,  b u t  two of t h e  most 

i m p o r t a n t  a re  t h e  f o o d ' s  t a s t e  and t e x t u r e .  Wi thout  s h a r i n g  
y o u r  o p i n i o n  w i t h  y o u r  teacher or a n y  c l a s s m a t e s ,  r a t e  t h e  
f r u i - t s  and  v e g e t a b l e s  t h a t  were s o l a r  d r i e d .  

Food 

Grapes  
( r a i s i n s )  

Apples  

Onions 

P e p p e r s  

Bananas 

P l u m s  

P i n  eapp  1 e 

T a s t e  I T e x t u r e  

n o t  v e r y  a v e r a g e  t a s t y  d e l i c i o u s  
t a s t y  

n o t  v e r y  a v e r a g e  t a s t y  d e l i c i o u s  
t a s t y  

n o t  v e r y  a v e r a g e  t a s t y  d e l i c i o u s  
t a s t y  

n o t  v e r y  a v e r a g e  t a s t y  d e l i c i o u s  
t a s t y  

n o t  v e r y  a v e r a g e  t a s t y  d e l i c i o u s  
t a s t y  

~ ~~~ 

n o t  v e r y  a v e r a g e  t a s t y  d e l i c i o u s  
t a s t y  

n o t  v e r y  a v e r a g e  t a s t y  d e l i c i o u s  I 
t a s t y  

I f  you do n o t  l i k e  t h e  f r u i t  o r  v e g e t a b l e  s e r v e d  p l a i n ,  
t r y  u s i n g  i t  i n  a r e c i p e ,  s u c h  as c o o k i e s  o r  s p a g h e t t i  s a u c e .  
Then r a t e  t h e  d r i e d  food  a g a i n .  

S t o r e  a n y  r e m a i n i n g  food  i n  one  o f  t h e  f o l l o w i n g  w a y s .  
1. P l a c e  t h e  food  i n  a j a r  and c o v e r  t h e  t o p  w i t h  

p l a s t i c  wrap .  Screw t h e  l i d  on t i g h t l y  o v e r  t h e  
wrap .  T h e  wrap w i l l  make t h e  j a r  even  more a i r -  
t i g h t .  

2 .  P l a c e  t h e  food  i n  z i p - l o c k  b a g s .  C l o s e  t h e  b a g  
u n t i l  o n l y  a s o d a  s t r a w  c a n  b e  i n s e r t e d  t h r o u g h  
t h e  r e m a i n i n g  o p e n i n g .  Suck o u t  t h e  r e m a i n i n g  
a i r  w i t h o u t  b r e a t h i n g  i n t o  t h e  b a g .  Remove t h e  
s t r a w  and  f i n i s h  s e a l i n g  t h e  b a g .  

3 - 7 ;;;;:;;:{:::; .... :: .:. ......... ..... : : .: ...... : :.: :: . :'.::.::: 
...... ...: ::. 

...... 

.......... ....... ............. ............ . . . . . . . . .  

To inc rease  t h e  l e n g t h  o f  t i m e  packaged  f o o d s  c a n  be  
s t o r e d ,  keep  t h e m  i n  a d a r k ,  c o o l  p l a c e .  



4 

3-8 



Teacher Information 

Drying Foods with Solar Energy 

Suggested Grade Level and Skill Area 
7-12 Home Economics 
Food and N u t r i t i o n  
Outdoor L i v i n g  
F u t u r e  Homemakers of  America 

Skill Objectives 
B u i l d i n g  a low c o s t ,  e f f i c i e n t  s o l a r  food d r y e r  w i t h  a v a i l a b l e  
household s u p p l i e s  

P r e s e r v i n g  f r u i t s  and v e g e t a b l e s  w i t h  s o l a r  energy 

Eva lua t ing  t h e  t as te  and t e x t u r e  of  s o l a r  d r i e d  foods 

Content Objectives 
S o l a r  d r y i n g  i s  one  method of  p r e s e r v i n g  foods .  

The advantages  of  s o l a r  d r y i n g  i n c l u d e  r e t e n t i o n  of  t 'he f o o d ' s  
n u t r i e n t  v a l u e ,  economy, a l o n g  s h e l f  l i f e ,  minimum packaging,  
reduced weight  and b u l k ,  absence of a r t i f i c i a l  p r e s e r v a t i v e s ,  and 
c o n s e r v a t i o n  of  f o s s i l  f u e l  energy.  

A low-cost s o l a r  food d r y e r  may b e  c o n s t r u c t e d  from a d i s h  pan and 
w i r e  mesh. 

Many d i f f e r e n t  f r u i t s  and v e g e t a b l e s  can b e  d r i e d  by s o l a r  energy.  

T h e  d i s a d v a n t a g e s  o f  s o l a r  d r y i n g  i n c l u d e  i n c r e a s e d  human e f f o r t  
and t i m e  i n  p r e p a r i n g  t h e  food f o r  d r y i n g ,  v a r i a b i l i t y  of s u n s h i n e  
and humidi ty ,  and a product  t a s t e  consu-mers may n o t  be used t o .  

Background 
a r y i n g  i s  b o t h  t h e  most a n c i e n t  method of food p r e s e r v a t i o n  and one 

t h a t  remains popular  today.  More r e c e n t l y  developed p r e s e r v a t i o n  pro- 
cesses i n c l u d e  canning ,  f r e e z i n g ,  t h e  use  of  p r e s e r v a t i v e s ,  and i r r a d i a -  
t i o n .  

S o l a r  food d r y i n g  i s  a h i g h l y  e f f e c t i v e  way of  p r e s e r v i n g  t h e  energy 
p l a n t s  s t o r e  as n u t r i e n t s  through t h e  p r o c e s s  of  p h o t o s y n t h e s i s .  One 
thousand y e a r  o l d  k e r n e l s  of  corn r e c e n t l y  found i n  d r y  sand  i n  a con- 
s t a n t l y  c o o l  New Mexico cave ,  f o r  example,  g e m i n a t e d  when p l a n t e d .  

Food d r y i n g  r e s u l t s  i n  t h e  l o s s  of  f r e e  water ,  which e f f e c t i v e l y  
p r o t e c t s  t h e  food from decay by microorganisms. The n u t r i e n t s  are pre-  
served and t h e  c o n c e n t r a t e d  mater ia l  h a s  endur ing  q u a l i t y .  Food d r y i n g  
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. 
may be  achieved by two p r o c e s s e s :  
c i a l l y  by p a s s i n g  w a r m  a i r  o v e r  t h e  p roduc t .  
dehydra t ion  p r o g r e s s e s ,  a i r  c i r c u l a t i o n  i s  needed t o  c a r r y  away moist  
9ir and t o  p rov ide  w a r m ,  d ry  a i r  which can absorb a d d i t i o n a l  mo i s tu re .  

n a t u r a l l y  by sun  d r y i n g ,  o r  a r t i f i -  
I n  e i t h e r  p r o c e s s ,  as 

n 

Dried foods w i l l  keep a minimum o f  one y e a r  i f  p r a p e r l y  p repa red .  
Foods must. be  d r i e d  t o  a 5% mois tu re  c o n t e n t  o r  lower f o r  them t o  s t o r e  
w e l l .  They shou ld  be s t o r e d  i n  a c o o l ,  d a r k  p l a c e .  Many d r i e d  foods can 
be kep t  f o r  as long  as f o u r  y e a r s ,  which i s  double  t h e  recommended s t o r a g e  
t i m e  f o r  c.anned foods.  Dried foods are reduced i n  weight  and bu lk ,  a n  
advantage i n  packing p r o v i s i o n s  f o r  h i k i n g  and camping. 

Foods may be s o l a r  d r i e d  f o r  many r easons .  S o l a r  d r y i n g  i s  economi- 
ca l  and conserves  t h e  f o s s i l  f u e l  energy t h a t  o t h e r  forms of  p r e s e r v a t i o n  
r e q u i r e .  S o l a r  d r y i n g  i s  e s p e c i a l l y  energy conse rv ing  when you c o n s i d e r  
t h a t  t h e  food p r o c e s s i n g  i n d u s t r y  consumes 12  t i m e s  more energy i n  pre-  
p a r i n g  food f o r  t h e  t a b l e  than  t h e  food c o n t a i n s .  Also,  w i t h  many peop le  
today worrying about  t h e  s i d e  e f f e c t s  o f  t h e  p r e s e r v a t i v e s  used by t h e  
food p r o c e s s i n g  i n d u s t r y ,  s o l a r  d r y i n g  a l lows  t h e  i n d i v i d u a l  t o  r e t a i n  
c o n t r o l  ove r  t h e  food consumed. S o l a r  d r i e d  foods are wholesome; no pre-  
s e r v a t i v e s  are r e q u i r e d  f o r  a long  s h e l f  l i f e  and t h e r e  i s  l i t t l e  n u t r i e n t  
l o s s  from t h e  food. 

Many f r u i t s  are recommended f o r  sun d ry ing :  a p p l e s ,  a p r i c o t s ,  
c h e r r i e s ,  c i t r u s  p e e l s ,  shredded coconut ,  c u r r a n t s ,  d a t e s ,  f i g s ,  g rapes ,  
n e c t a r i n e s ,  peaches,  p e a r s ,  p i n e a p p l e ,  and plums. Recommended v e g e t a b l e s  
i n c l u d e  c h i l i  peppe r s ,  co rn ,  l e n t i l s ,  peas ,  s h e l l  beans,  and soybeans.  
P r e t r e a t m e n t  by s teaming may be r e q u i r e d  t o  k i l l  microorganisms, s t o p  
c e r t a i n  chemical p r o c e s s e s ,  p r e s e r v e  c o l o r ,  check t h e  r i p e n i n g  p r o c e s s ,  
p r e s e r v e  t h e  v i t amin  and m i n e r a l  c o n t e n t ,  o r  b reak  down o u t e r  t i s s u e  so 
moi s tu re  e scapes  from i n n e r  ce l l s  more r a p i d l y .  The water c o n t e n t  of 
f r u i t s  and v e g e t a b l e s  may be v e r y  h igh .  Apples and g rapes ,  f o r  example, 
have water c o n t e n t s  of  84% and 81%, r e s p e c t i v e l y .  

Vegetables  are d ry  when they  are l e a t h e r y  o r  b r i t t l e .  F r u i t s  are 
d ry  when they are l e a t h e r y  and p l i a b l e .  I f  i n  doubt ,  i t  i s  b e t t e r  t o  
ove rd ry  than  underdry.  

Advance Planning 
S e v e r a l  w a r m ,  sunny days w i l l  be needed t o  accomplish t h e  s o l a r  
drying.  Late s p r i n g  and e a r l y  f a l l  days are e s p e c i a l l y  good d r y i n g  
t i m e s ,  as humidi ty  levels t end  t o  b e  low whi l e  t h e  s u n ' s  r a y s  
remain w a r m .  

S e l e c t  f u l l y  r i p e ,  in-season f r u i t s  and v e g e t a b l e s  f o r  d ry ing  as 
t h e s e  w i l l  y i e l d  t h e  b e s t  r e s u l t s .  

C o l l e c t  t h e  materials needed t o  c o n s t r u c t  t h e  food d rye r .  
\ ,  

n 



. 
Suggested Time Allotment 

One class p e r i o d  t o  c o n s t r u c t  t h e  s o l a r  d r y e r  

A t  l eas t  5 days t o  complete t h e  d r y i n g  ( p a r t s  of  c lass  p e r i o d s  on ly )  

One c l a s s  p e r i o d  t o  e v a l u a t e  and d i s c u s s  r e s u l t s  

Suggested Approach 
Discuss  w i t h  s t u d e n t s  t h e  advantages and d i s a d v a n t a g e s  of s o l a r  food 
d ry ing .  
i n fo rma t ion  can be reproduced f o r  d i s t r i b u t i o n  t o  t h e  class.  

Bra ins to rming  may be a u s e f u l  t e c h n i q u e  o r  t h e  background 

Appoint one o r  two s t u d e n t s  t o  t a l l y  t h e  r e s u l t s  of  t h e  t a s t e  and 
t e x t u r e  tes t .  Share t h e  f i n d i n g s  w i t h  t h e  c l a s s .  

Precautions 
Foods with a high protein content may spoil  when exposed t o  uarm 
temperatures for  a period of time. 
POISONIATG.  

T H I S  COULD RESULT I N  FOOD 
f 

This a c t i v i t y  i s  most e f f e c t i v e  i n  climates wi th  low humidity, f r e -  
quent sunshine, and high temperatures. 
be over 47 C or spoilage may occur. 
i n  the northeastern United S ta tes .  

Drying temperatures should 
8esuZts may be unsatisfactory 0 

High qual i ty  f r u i t s  and vegetables are most successfully solar 
dried. 

Foods stored i n  a ir - t igh t  containers w i l l  have ct longer sheZf l i f e .  

Students shouZd have clean hands when handzing the drylng foods. 

Make sure insec ts  do not get i n t o  the dryers. 

Points for Discussion 
I n  what ways i s  s o l a r  energy f o r  food d r y i n g  " f r ee"  energy? 

What are t h e  human energy c o s t s  of s o l a r  food d r y i n g ?  

What are some of t h e  p o t e n t i a l  dangers  of  s o l a r  d r y i n g  foods i f  
s a f e t y  p r e c a u t i o n s  a r e n ' t  t a k e n ?  

What s a f e t y  p re -cau t ions  should be  followed in s o l a r  d r y i n g  foods? 
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Typical Results 
A f t e r  d r y i n g ,  grapes  and prunes  w i l l  be  l e a t h e r y  w i t h  no pocke t s  of 
moi s tu re ,  a p p l e s  w i l l  f e e l  p l i a b l e  t o  c r i s p ,  on ions  w i l l  f e e l  l i k e  
pape r ,  peppers  w i l l  f e e l  tough t o  b r i t t l e ,  bananas w i l l  be  c r i s p ,  
and p ineapp le  w i l l  be  p l i a b l e  and perhaps  somewhat s t i c k y .  

Eva1 u at io r i  
Observe s t u d e n t s '  a b i l i t y  t o  fo l low i n s t r u c t i o n s ,  c o n s t r u c t  t h e  
d r y e r ,  p r e p a r e  foods ,  and fo l low through on t h e  d r y i n g  p rocess .  

Have s t u d e n t s  l i s t  t h e  advantages  and d i sadvan tages  of  s o l a r  food 
d ry ing .  

Ask s t u d e n t s  t o  d i s c u s s  t h e  r e s u l t s  o f  t h e  d r i e d  food e v a l u a t i o n .  

Modifications 
I f  t h e  weather  does n o t  coope ra t e ,  you can f i n i s h  d ry ing  foods i n  
t h e  oven. P r e h e a t i n g  t h e  oven t o  w a r m ,  t h e n  t u r n i n g  o f f  t h e  h e a t  
w i l l  speed t h e  d r y i n g  p rocess .  Microwave ovens can a l s o  be  used. 

Apples can be  s t r u n g  on a s t r i n g  and suspended from t h e  c e i l i n g  t o  
dry .  Th i s  w i l l  produce a f r a g r a n t  smell i n  t h e  classroom. 

Provide  s t u d e n t s  w i t h  t h e  o p p o r t u n i t y  t o  tas te  f r u i t s  and v e g e t a b l e s  
i n  cooked d i s h e s .  Th i s  w i l l  a l l o w  them t o  rate t h e  tas te  more 
o b j e c t i v e l y ,  e s p e c i a l l y  i f  you f i n d  t h e y  don ' t  l i k e  t h e  u n f a m i l i a r  
t a s t e  of d r i e d  foods.  Two sample r e c i p e s  fo l low.  

Dried  Apple Cookies Simple S p a g h e t t i  Sauce  

225 m l  m a r g a r i n e ,  b u t t e r ,  o r  

325 m l  s u g a r  p l u s  45 ml s u g a r ,  
s h o r t e n i n g  

measured s e p a r a t e l y  

2 eggs  
560 m l  f l o u r  

10 m l  cream o f  t a r t a r  

I m l  sa l t  

15 ml cinnamon 

225 m l  chopped, d r i e d  a p p l e  

1. P r e h e a t  oven t o  205OC (4OOOF). 
Grease b a k i n g  s h e e t s .  S e t  a s i d e .  

2 .  In a l a r g e  bowl,  cream m a r g a r i n e ,  
b u t t e r ,  o r  s h o r t e n i n g  w i t h  325 m l  
s u g a r .  Add eggs .  Bea t  w e l l .  

3. In a medium bowl,  mix f l o u r .  cream 
o f  tar tar ,  s a l t ,  and 2 . 5  m l  cinnamon. 
Add t o  creamed m i x t u r e .  Mix w e l l .  

4.  S t i r  i n  d r i e d  a p p l e .  

5. In a s m a l l  bowl, mix remain ing  
12.5 m l  cinnamon and 45 m l  sugar. 

6. R o l l  dough i n t o  2.5 cm b a l l s  and 
r o l l  in cinnamon-sugar mixture .  

7. P l a c e  a t  l e a s t  5 c m  a p a r t  on g r e a s e d  
b a k i n g  s h e e r s .  Bake 8-10 minutes  
u n t i l  edges  a re  l i g h t l y  browned. 

8. Remove from b a k i n g  s h e e t s  t o  c o o l i n c  
rack .  

Makes a b o u t  50 c o o k i e s .  

n 

100 m l  d r i e d  o n i o n s  

50 m l  d r i e d  g r e e n  p e p p e r ,  chopped 

15 m l  cooking  o i l  

454 m l  can  tomatoes ,  c u t  up ( o r  
u s e  s o l a r  d r i e d  tomatoes ,  
r e h y d r a t e d )  

2.5 m l  s a l t  

1 m l  cayenne 

1. In a 2 - l i t e r  saucepan ,  combine 
a l l  i n g r e d i e n t s .  

2 .  B r i n g  t o  b o i l i n g ;  reduce  h e a t .  

3. S i m e r  uncovered f o r  30 t o  40 
minutes  o r  u n t i l  s a u c e  is o f  
d e s i r e d  c o n s i s t e n c y .  S t i r  
o c c a s i c n a l l y .  Season t o  taste.  

4. Serve  o v e r  cooked s p a g h e t t i  o r  
w i t h  meats.  p o u l t r y ,  or f i s h .  

Makes 450 m l  sauce. 

n 
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S o c i e t y ,  1 Norway S t r e e t ,  Boston, MA 0211.5, August 8 ,  1980.) 
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.D'RA F T 4 
Preparing Food Sunny-side Up 
A 

Lasagna  f o r  Thursday  n i g h t  s u p p e r ,  b l u e b e r r y  m u f f i n s  
d u r i n g  a w i n t e r  camping t r i p ,  a c h i c k e n  b a r b e c u e  i n  J u l y ,  and 
a p p l e  c r i s p  i n  a home economics l a b o r a t o r y :  a l l  t h e s e  h a v e  
o n e  t h i n g  i n  common. R e s i d e s  b e i n g  t a s t y ,  t hese  d i s h e s  c a n  
be p r e p a r e d  s o l e l y  by t h e  u s e  of  s o l a r  e n e r g y .  S i n c e  e a c h  of 
t h e s e  foods o r i g i n a l l y  d e v e l o p e d  t h r o u g h  t h e  e n e r g y  of sun-  
s h i n e ,  a n a t u r a l  p r o g r e s s i o n  would b e  t o  c o m p l e t e  t h e  f o o d  
p r e p a r a t i o n  p r o c e s s  w i t h  s o l a r  e n e r g y .  S o l a r  e n e r g y  is  
a v a i l a b l e  y e a r  round and a t  no cost  t o  t h e  cook who is  
w i l l i n g  t o  explore  t h e  p o s s i b i l i t i e s  o f  p r e p a r i n g  f o o d  i n  a 
s o l a r  oven .  

I n  t h i s  a c t i v i t y  you w i l l  c o n s t r u c t  a s o l a r  oven and u s e  
i t  t o  e x p e r i m e n t  w i t h  t h e  p r e p a r a t i o n  of v a r i o u s  foods. Do 
you t h i n k  s o l a r  c o o k i n g  w i l l  become a p a r t  of  y o u r  f u t u r e ,  
n o t  as  an o c c a s i o n a l  e x p e r i m e n t ,  b u t  as  an a c c e p t e d  c o o k i n g  
method i n  y o u r  k i t c h e n ?  



I 
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0 b j ec t ive s 

A t  t h e  comple t ion  of t h i s  a c t i v i t y ,  you s h o u l d  be  a b l e  
t o  

o c o n s t r u c t  a s o l a r  oven t h a t  s e r v e s  as a l o w - c o s t ,  

o d e t e r m i n e  t h e  optimum c o n d i t i o n s  f o r  s o l a r  cook ing  

o p r a c t i c e  s o l a r  ene rgy  cookery  by p r e p a r i n g  v a r i o u s  

o compare s o l a r  cooked f o o d s  t o  f o o d s  cooked i n  a 

p o r t  a b l e  a p p l i a n c e  , 

i n  t e r m s  of t i m e  o f  d a y ,  t e m p e r a t u r e ,  and s u n l i g h t ,  

f o o d s  i n  a s o l a r  oven ,  

c o n v e n t i o n a l  o v e n ,  and 
o l i s t  t h e  a d v a n t a g e s  and d i s a d v a n t a g e s  of s o l a r  

cook ing .  

Skills and Knowledge You Need 

Measuring i n  metric u n i t s  
F o l d i n g  and c u t t i n g  s k i l l s  

Rea.ding r e c i p e s  
Measuring i n g r e d i e n t s  

Materials and Equipment 
meter s t i c k  

n 

n 

s c i s s o r s  a n d / o r  s h a r p  k n i f e  
one  r o l l  o f  a l u m i n i z e d  t a p e  
c l i p - o n  c l o t h e s p i n s  
l a r g e  p i e c e  o f  heavy c a r d b o a r d  (1.08m x 1.39m) 
s t r i p  of  b l a n k e t  f i b e r g l a s s  i n s u l a t i o n  (22cm x 1.08m) 
work  g l o v e s  and k i t c h e n  m i t t s  
two p i e c e s  of f o i l ,  m i r r o r ,  o r  m y l a r  (36cm x 36.5cm each) 
tempered  g l a s s  (27.5cm x 27.5cm) 
one oven thermometer  
one can of b a r b e c u e  f l a t  b l a c k  s p r a y  p a i n t  
one s h i n y  m e t a l  pan  
one d a r k  m e t a l  pan 
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I I 
I I 

Procedure 
1. 

2 .  

3. 

Us ing  Worksheet  A ,  p r a c t i c e  making a 
s o l a r  oven .  T h i s  p r a c t i c e  oven w i l l  
b e  1 / 5  t h e  s i z e  o f  t h e  a c t u a l  s o l a r  
oven .  

P r e p a r e  t h e  s ample  oven i n  t h e  f o l -  
l owing  m a n n e r .  

a. F o l d  u n d e r  e a c h  l o n g  s i d e  of t h e  
p a p e r ,  a l o n g  t h e  f o l d s  shown i n  
Diagram 1. A f t e r  c r e a s i n g  t h e  
p a p e r ,  open i t  f l a t  a g a i n .  

b .  Cut t h e  p a p e r  on each s o l i d  l i n e ,  
as shown i n  Diagram 2 .  

c .  F o l d  t h e  p a p e r  u n d e r  on e a c h  
d o t t e d  l i n e ,  as shown i n  Diagram 
2 .  

d .  Look a t  t h e  numbers p r i n t e d  on t h e  
s e c t i o n s  o f  t h e  oven .  Fo ld  tne 
oven so  t h a t  s e c t i o n  2 o v e r l a p s  
s e c t i o n  1 ( s e e  Diagram 3 ) .  Tape.  
Then f o l d  t h e  fo l lowing  s e c t i o n s  
i n  upon one a n o t h e r  and  t a p e :  

3 a n d  4 
5 and  6 
7 and  8 
9 and 10 

11 and 1 2  
13  and 14  

S e c t i o n s  1 2  and  1 4  w i l l  e x t e n d  above 
t h e  s ides  of t h e  oven  a n d  will h e l p  
s u p p o r t  t h e  wings .  The s h a p e  o f  
t h i s  s ample  s o l a r  oven w i l l  g i v e  you 
a n  i d e a  o f  t h e  s t r u c t u r e  of  t h e  
a c t u a l  oven .  

Diagram 1 

Diagram 2 

Now you are r e a d y  t o  b e g i n  t h e  
a c t u a l  s o l a r  oven .  Cut  a s h e e t  o f  
heavy c a r d b o a r d  t h a t  measu res  1.08m 
x 1.39m. Measure a n a  draw l i n e s  as {?----f 
i n d i c a t e d  i n  Diagram 4. Label  e a c h  --- - 
s e c t i o n  w i t h  t h e  a p p r o p r i a t e  number I 2 t 1 1  I 

I I - - -- f rom t h e  sample  oven w o r k s h e e t .  B e  
s u r e  t o  l abe l  b o t h  f r o n t  and  back  
s ides .  F o l d  t h e  c a r d b o a r d  on t h e  
d o t t e d  l i n e s  and c u t  i t  on t h e  s o l i d  
l i n e s .  

Diagram 3 
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1.39 m 

. 

I I 
I 

I I 
I I 

Diagram 4 

I k- 36 c m - g l  

I I 

f 
36.5 cm 

section 

foil, 

m I rror , 

wings 

I 
I ioi l ,  
I 
1 mirror, 
I I or mylar 
I wings 

I I 
I I 
I 
I I - 1.08 m _L____+ 

I 
I 
-- 

Front 

-F 
lcm 

?- 
It 
22 cm 

T- 
i- 
22 cm 

I 1 I 1 

I I 
I I 

I I I I 
1 i I 

I I 

Back 

4 .  W i t h  a s h a r p  k n i f e  c u t  o u t  the window s e c t i o n  s o  t h a t  i t  
measures  27.5cm x 27.5cm. 

5 .  Cut a s t r i p  o f  f i b e r g l a s s  i n s u l a t i o n  t o  measure  22cm by 
1.0:3m. 

7 7 
C a u k i o n :  A lways  wear  g l o v e s  whex h a n d l i n g  f i b e r g l a s s  

i n s u l a t i o n .  

G .  W i t h  a l u m i n i z e d  t a p e  f a s t e n  t h e  i n s u l a t i o n  t o  t h e  a r e a  
i n d : i c a t e d  i n  Diagram 4 .  

7 .  S p r a y  s e c t i o n s  1 5 ,  1 6 ,  1 7 ,  18,  1 9 ,  and 20 w i t h  b l a c k  s p r a y  
p a i n t .  

Cau- t ion :  Use t h e  s p r a y  p a i n t  i n  ct u e Z 1 - v e n t i Z a t e d  a r e a .  C 
8 .  \Vith a l u m i n i z e d  t a p e ,  f a s t e n  two p i e c e s  G f  m i r r o r ,  f o i l ,  

o r  myla r  (36.5cm x 36cm e a c h )  t o  t h e  s e c t i o n s  i n d i c a t e d  
i n  Diagram 4 .  
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. 9 .  Fo ld  t h e  s o l a r  oven t o g e t h e r  i n  t h e  same way you f o l d e d  
t h e  sample  oven .  

1 0 .  F a s t e n  s e c t i o n s  1 and 2 ,  3 and 4 ,  and 5 and 6 t o g e t h e r  w i t h  
small  p i e c e s  of  a l u m i n i z e d  t a p e .  

11. Fo ld  s e c t i o n  1 2  t o  meet 11, and 1 4  t o  meet 13. F a s t e n  sec- 
t i o n s  1 2  and 1 4  t o  t h e  wings  w i t h  c l i p  c l o t h e s p i n s ,  s o  t h a t  
t h e y  s u p p o r t  t h e  wings .  

1 2 .  P l a c e  a l u m i n i z e d  t a p e  a round  t h e  e d g e s  of  t h e  tempered  
g l a s s .  Tape t h e  g l a s s  i n  p l a c e  o v e r  t h e  window o p e n i n g .  
Food c a n  b e  p l a c e d  i n  o r  t a k e n  o u t  of t h e  oven by removing 
t h e  g l a s s .  I f  t h e  t e m p e r a t u r e  i n s i d e  t h e  oven becomes too  
h i g h ,  t h e  g l a s s  can b e  removed t o  a l l o w  a i r  c i r c u l a t i o n .  

C a u t i o n :  Remove h o t  g l a s s  w i t h  g l o v e s  o r  o v e n  m i t t s .  

13. P l a c e  t h e  oven thermometer  i n s i d e  t h e  s o l a r  oven .  

1 4 .  Face t h e  o v e n ' s  window i n t o  t h e  sun  and a d j u s t  t h e  wings  
t o  r e f l e c t  t h e  s u n ' s  r a y s  i n t o  t h e  window. 

C a u t i o n :  Do n o t  Look d i r e c t l y  a t  t h e  o v e n ' s  w i n g s  w h i l e  
a d j u s t i n g  t h e m  o r  c o o k i n g  i n  t h e  o v e n .  

15. 

16 .  

17. 

Heat t h e  oven f o r  s e v e r a l  days  t o  d i s s i p a t e  t h e  p a i n t  
fumes. 

Fol low t h e  d i r e c t i o n s  on Worksheet B t o  p r e p a r e  and com- 
p a r e  food  p r o d u c t s ,  u s i n g  b o t h  your  new a p p l i a n c e  and a 
c o n v e n t i o n a l  oven.  R e c i p e s  f o r  l a s a g n a  and a p p l e  c r i s p  
are g i v e n  on Worksheet C .  

While  cook ing  f o o d s ,  t e s t  your  oven a t  d i f f e r e n t  t i m e s  o f  
day ,  and u n d e r  d i f f e r e n t  c o n d i t i o n s  of  t e m p e r a t u r e  and 
s u n 1  i g h t  , 

Questions 
1. Why i s  t h e  i n s i d e  of  t h e  s o l a r  oven a d a r k  c o l o r ?  

H o w  does  t h i s  a f f e c t  the cook ing  p r o c e s s ?  

2 .  A t  what time o f  day would t h e  s c l a r  oven b e  most 
e f f i c i e n t ?  I n  what s e a s o n  o f  t h e  yea r  would s o l a r  
cook ing  be  most e f f i c i e n t ?  

3 .  Were t h e r e  a n y  t e m p e r a t u r e ,  t i m e  o f  d a y ,  o r  s u n l i g h t  
c o n d i t i o n s  u n d e r  which your  oven d i d  n o t  o p e r a t e ?  
I f  s o ,  what w e r e  t h e y ?  
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4 .  Which t y p e  of  cookware p r e p a r e s  food  t h e  most q u i c k l y  
w i t h  t h e  b e s t  a p p e a r a n c e ,  t e x t u r e ,  a n d  t a s t e ?  Why? 

5 .  What s i m i l a r i t i e s  d i d  you o b s e r v e  i n  food p r e p a r a t i o n  
i n  a s o l a r  and a c o n v e n t i o n a l  oven? What d i f f e r e n c e s ?  

6 .  What are some o f  t h e  a d v a n t a g e s  o f  u s i n g  a s o l a r  oven 
t o  cook f o o d s ?  The  d i s a d v a n t a g e s ?  

Looking Back 

T h e  s o l a r  oven can s e r v e  a s  a n  i n e x p e n s i v e  a l t e r n a t i v e  
t o  c o n v e n t i o n a l  cook ing  methods .  S o l a r  ene rgy  is f r e e  a n d  
abundan t ,  and can p r o v i d e  t h e  t e m p e r a t u r e s  needed t o  cook a 
wide v a r i e t y  o f  f o o d s .  A s  you expe r imen t  w i t h  d i f f e r e n t  tem- 
p e r a t u r e  and s u n l i g h t  c o n d i t i o n s  a t  v a r i o u s  t i m e s  o f  day ,  food  
p r e p a r a t i o n  i n  a s o l a r  oven becomes an i n t e r e s t i n g ,  e n j o y a b l e ,  
and e f f i c i e n t  p r o c e d u r e .  The s o l a r  oven y o u ' v e  c o n s t r u c t e d  
can fo ld .  i n t o  a compact u n i t  t h a t  is e a s y  t o  s t o r e  o r  t rans-  
p o r t ,  i n e x p e n s i v e  t o  c o n s t r u c t ,  and f r e e  t o  o p e r a t e .  

Going Further 

The F u t u r e  Homemakers of America C h a p t e r  can r a i s e  
money by s e l l i n g  h e a l t h y  b r e a k f a s t  f o o d s  o r  a f t e r -  
s c h o o l  s n a c k s  which were p r e p a r e d  i n  a s o l a r  oven .  

n 

n 

I n  a n  o p e n - a i r  s h o p p i n g  m a l l ,  p r e s e n t  a d i s p l a y  and 
d e m o n s t r a t i o n  of  s o l a r  cook ing .  T h e  t a s t y  t r e a t s  you 
p r e p a r e  w i l l  be  s u r e  t o  draw a crowd. 

I n v i t e  p a r e n t s ,  t e a c h e r s ,  t h e  a d m i n i s t r a t i o n ,  a n d / o r  
t h e  Board of E d u c a t i o n  t o  a s o l a r - p r e p a r e d  luncneon .  

Dur ing  an Open House o r  on a Confe rence  Day, p r e p a r e  
r e f r e s h m e n t s  u s i n g  s o l a r  e n e r g y .  
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Worksheet B 

Food Preparation Test I 

1. 

2. 

3 .  

4. 

5 .  

P r e p a r e  two i d e n t i c a l  f o o d  p r o d u c t s  u s i n g  t h e  same 
r e c i p e .  For example ,  use t h e  same a p p l e  c r i s p  r e c i p e  
t o  p r e p a r e  two s e p a r a t e  b a t c h e s .  Measure i n g r e d i e n t s  
a c c u r a t e l y  t o  i n s u r e  i d e n t i c a l  p r o d u c t s .  

Cook o n e  f o o d  i n  a c o n v e n t i o n a l  oven and t h e  o t h e r  
f o o d  i n  t h e  s o l a r  oven .  

Record t h e  c o o k i n g  t i m e  r e q u i r e d  f o r  b o t h  o v e n s .  

Eva lua te  t h e  a p p e a r a n c e ,  t ex tu re ,  and t a s t e  of t h e  
f o o d  cooked i n  e a c h  oven .  

Repea t  S t e p s  1-4 u s i n g  a v a r i e t y  o f  f o o d s .  

Food Preparation Test 2 

1. 

2 .  

3.  

4. 

5. 

6 .  

P r e p a r e  two i d e n t i c a l  f o o d  p r o d u c t s  u s i n g  t h e  same 
r e c i p e .  For example ,  u s e  t h e  same l a s a g n a  r e c i p e  t o  
p r e p a r e  two s e p a r a t e  b a t c h e s .  

P l a c e  o n e  f o o d  p r o d u c t  i n  a s h i n y  metal  pan and  cook 
i n  t h e  s o l a r  oven .  

P l a c e  t h e  o t h e r  f o o d  i n  a d a r k  metal  pan and  cook i n  
t h e  s o l a r  oven .  

Record  t h e  t i m e  r e q u i r e d  t o  cook e a c h  f o o d  p r o d u c t .  

E v a l u a t e  t h e  a p p e a r a n c e ,  t e x t u r e ,  and  t a s t e  of t h e  
f o o d s  cooked i n  b o t h  p i e c e s  o f  cookware.  

Repea t  S t e p s  1-5 u s i n g  a v a r i e t y  o f  f o o d s .  



Worksheet C 

Apple Crisp 

1. 

2 .  
3.  

4.  
5 .  

6 .  

7.  
8. 

5 a p p l e s ,  p e e l e d  and s l i c e d  
1 2 5  m l  brown s u g a r  
200 m l  f l o u r  
115 g b u t t e r ,  c u t  i n  s m a l l  p i e c e s  

2 . 5  m l  cinnamon 
2 . 5  m l  nutmeg 

P r e h e a t  oven t o  190°C. 
E3utter a s h a l l o w  b a k i n g  d i s h .  
S p r e a d  t h e  a p p l e s  i n  t h e  b a k i n g  d i s h .  
Combine f l o u r ,  s u g a r ,  cinnamon, and nutmeg i n  a bowl.  
E3lend i n  b u t t e r  u n t i l  m i x t u r e  becomes crumbly.  
Sp read  m i x t u r e  o v e r  a p p l e s .  
Bake 45  m i n u t e s  o r  u n t i l  c r u s t  is browned. 
S e r v e  h o t  as is ,  o r  w i t h  cream o r  i ce  cream. 

Makes 4-6 s e r v i n g s .  

J Lasagna 
1 pkg.  (454 g )  l a s a g n a  n o o d l e s  

227 g l e a n  ground bee f  
1 j a r  (908 m l )  s p a g h e t t i  sauce 

227 g m o z z a r e l l a  cheese, s h r e d d e d  
454 g r i c o t t a  01 c o t t a g e  c h e e s e  
125  m l  g r a t e d  Parmesan cheese 

1. Cook and d r a i n  l a s a g n a  n o o d l e s  a c c o r d i n g  t o  package  

2 .  Cook ground b e e f .  Pour  o f f  f a t .  
3. Add s a u c e ;  cook 15 m i n u t e s .  
4.  P r e h e a t  oven t o  190°C. 
5 .  Grease a s h a l l o w ,  r e c t a n g u l a r  b a k i n g  d i s h .  
6 .  Rese rve  enough n o o d l e s  t o  c o v e r  t o p  o f  l a s a g n a .  
7 .  Dribb:le 250 m l  sauce o v e r  t h e  b o t t o m  of  t h e  d i s h .  
8. P l a c e  l a y e r s  of  n o o d l e s ,  m o z z a r e l l a ,  and r i c o t t a  o r  c o t t a g e  

c h e e s e  o v e r  sauce.  
9 .  Top w i t h  375 m l  sauce and second  layers  of  n o o d l e s ,  mozza- 

r e l l a ,  and r i c o t t a  o r  c o t t a g e  cheese. 

d i r e c t i o n s .  

10.  Add r e s e r v e d  n o o d l e s ;  pour  on r ema in ing  s a u c e .  
11. S p r i n k l e  w i t h  Parmesan cheese. 
1 2 .  Bake :30 m i n u t e s ,  u n t i l  h o t  and b u b b l i n g .  

Makes 8 s e r v i n g s .  
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Teacher I n f o rmat io n 
Preparing Food Sunny-side Up 

Suggested Grade Level and Skill Area 

7-12 Home Economics 
Future  Homemakers of  America 
Food and N u t r i t i o n  
Housing and Rome Furnish ings  
Outdoor L iv ing  
Voca t iona l  c l a s s e s  i n  food s e r v i c e  

r Y 

Ski I I 0 bjectives 

Cons t ruc t ing  a s o l a r  oven 

Determining t h e  d i r e c t i o n  of t h e  s u n ’ s  r a y s  

Ad jus t ing  t h e  s o l a r  oven t o  c a t c h  t h e  s u n ‘ s  r a y s  

P r e p a r i n g  foods  acco rd ing  t o  r e c i p e  d i r e c t i o n s  

Using a s o l a r  oven t o  cook foods 

Eva lua t ing  and comparing s o l a r  cooked foods and c o n v e n t i o n a l l y  
cooked foods 

Content Objectives 

A s o l a r  oven i s  an example of an e n e r g y - e f f f c i e n t  household a p p l i a n c e .  

There are optimum c o n d i t i o n s  f o r  s o l a r  cooking i n  terms of cookware, 
t empera tu re ,  s u n l i g h t ,  time of day,  and t i m e  of yea r .  I n  g e n e r a l  
t h e  s o l a r  oven w i l l  perform b e t t e r  under h igh  t empera tu res  and i n t e n s e  
s u n l i g h t ,  and when us ing  dark-colored cookware. 

S o l a r  energy  cookery can be e v a l u a t e d  i n  terms of  t i m e  o f  p r e p a r a t i o n ,  
degree  of browning, t e x t u r e ,  and t a s t e  o f  t h e  f i n i s h e d  p roduc t .  

S o l a r  energy  cookery can be  compared t o  conven t iona l  oven cookery by 
u s i n g  t h e  c r i t e r i a  l i s t e d  above. 

There are both  advantages  and d i sadvan tages  t o  t h e  use of s o l a r  
energy  f o r  cooking.  Advantages i n c l u d e  low-cost ,  e f f i c i e n t ,  and 
e n j o y a b l e  food p r e p a r a t i o n .  The major d i sadvan tages  are t h a t  t h e  
sun  doesn ’ t  always s h i n e  and t h a t  t empera tu res  may be  t o o  low f o r  
a l l  forms of s o l a r  cooking.  

\ / 

Background 

A s  f o s s i l  f u e l s  become scarce and expens ive ,  peop le  wi1.l t u r n  t o  
a l t e r n a t i v e  s a u r c e s  of  energy  f o r  per forming  everyday household t a s k s .  
0n.e such  s o u r c e  i s  s o l a r  energy f o r  cooking.  
a p p l i a n c e  i n  most a r e a s  of t h e  world d u r i n g  most s easons  of t h e  y e a r .  

The s o l a r  oven i s  a u s a b l e  
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To unders tand  t h e  p r i n c i p l e  behind s o l a r  cooking,  imagine l e a v i n g  
a parked car on a sunny day. On r e t u r n i n g  t o  t h e  c losed  c a r ,  you f i n d  
t h a t  t h e  t r apped  a i r  h a s  become h o t .  The same i s  t r u e  i n  a s o l a r  oven. 
The r a y s  of  t h e  sun p e n e t r a t e  t h e  g l a s s  window and a r e  absorbed and ye- \ 

r a d i a t e d  by t h e  i n t e r i o r  s u r f a c e s .  The r e r a d i a t e d  r a y s  have a longe r  
wavelength and are unable  t o  p a s s  back through t h e  g l a s s .  The r e s u l t  
i s  a c l o s e d  space  w i t h  s u f f i c i e n t l y  h i g h  t empera tu res  t o  bake and cook 
a wide v a r i e t y  o f  foods.  

Depending on t h e  weather  c o n d i t i o n s ,  t h e  s o l a r  oven w i l l  t a k e  be- 
tween f i f t e e n  and t h i r t y  minutes  t o  p r e h e a t  t o  a t empera tu re  s u i t a b l e  
f o r  cooking. A s o l a r  oven can e a s i l y  a t t a i n  a tempera ture  of  350 F, bu t  
t h e  t empera tu re  w i l l  d e c r e a s e  s l i g h t l y  when food i s  p laced  i n  t h e  oven. 
To de termine  t h e  tempera ture  of  t h e  oven, a n  inexpens ive  oven thermometer 
can be  p l aced  i n s i d e .  

0 

Regu:tation o f  t h e  t empera tu re  i n  a s o l a r  oven w i l l  t a k e  p r a c t i c e  and 
c a r e f u l  watching.  S ince  t h e  p o s i t i o n  of t h e  sun i s  always changing w i t h  
r e s p e c t  t o  t h e  s o l a r  oven, t h e  oven must be  f r e q u e n t l y  r e a d j u s t e d  t o  
c a t c h  t h e  s u n ' s  r a y s .  
w i l l  b e  low i n  t h e  sky.  
cooking c o n d i t i o n s  w i l l  occur  a t  midday i n  summer. 
e a s i l y  be  used y e a r  round, though, i f  you r e m e m b e r  t o  r e g u l a t e  t h e  loca- 
t i o n  of t h e  oven and i f  you save h igh- tempera ture  r e c i p e s  f o r  t h e  months 
of l o n g ,  i n t e n s e  sunshine .  

I n  t h e  morning and i n  t h e  l a t e  a f t e r n o o n ,  t h e  r a y s  
The same i s  t r u e  i n  w i n t e r .  The optimum s o l a r  

The s o l a r  oven can 

With p r a c t i c e ,  you w i l l  be a b l e  t o  r e g u l a t e  t h e  s o l a r  oven by u s i n g  
t h e  door  as a ven t  whenever e x c e s s i v e  t empera tu res  a r e  reached.  S k i l l  
w i l l  a l s o  be developed i n  a iming t h e  s o l a r  oven t o  s u i t  t h e  needs of  food 
p r e p a r a t i o n .  
cooking,  t h e  s o l a r  oven can be  aimed i n  a d i r e c t i o n  where t h e  s u n ' s  r a y s  
w i l l  be  s t r o n g e r  l a t e r  i n  t h e  day. 
d e f r o s t  t h e  food,  t h e  s t r o n g e r  r a y s  w i l l  cook i t ,  and t h e  less  d i r e c t  
r a y s  l a t e r  i n  t h e  day w i l l  keep t h e  food warm. 

For example, i f  a food needs t o  be d e f r o s t e d  b e f o r e  

T h e  e a r l i e r ,  less  d i r e c t  r a y s  w i l l  

S o l a r  cooking h a s  many advantages ,  bu t  some o f  t h e  most obvious are 
t h a t  s o l a r  energy:  

- i s  an u n l i m i t e d  r e s o u r c e  

- i n v o l v e s  no c o s t  

- i s  a v a i l a b l e  i n  a l l  geographic  l o c a t i o n s  

- does n o t  h e a t  t h e  su r round ing  a r e a  and i s  t h e r e f o r e  s u i t a b l e  
f o r  cooking d u r i n g  h o t  summer months 

- does n o t  cause  smoke o r  f i r e  

- is  a v a i l a b l e  y e a r  round,  under  t h e  p rope r  c o n d i t i o n s .  

When s e l e c t i n g  cookware f o r  s o l a r  cooking,  look  f o r  dark ,  l i g h t -  
weight  ma.terials t h a t  h e a t  q u i c k l y .  
h e a t  and dec rease  e f f i c i e n c y ,  a s  does aluminum f o i l .  P a i n t i n g  t h e  
e x t e r i o r  o f  pans b l a c k  w i l l  i n c r e a s e  h e a t  abso rp t ion .  

Shiny s tee l  o r  aluminum pans r e f l e c t  

n 
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A s  you begin  t o  cook w i t h  t h e  s o l a r  oven, use i t  i n  t h e  middle  of  
t h e  day w i t h  r e c i p e s  t h a t  r e q u i r e  l o w  t empera tu res .  This  w i l l  gua ran tee  
success .  Later you can be  c r e a t i v e ,  cooking a v a r i e t y  of foods  under  
many d i f f e r e n t  s u n l i g h t  c o n d i t i o n s  . 

Advance Planning 

The m a t e r i a l s  f o r  t h e  s o l a r  oven should  b e  c o l l e c t e d  ahead of t i m e  
by t h e  s t u d e n t s  o r  t e a c h e r .  Purchas ing  t h e  needed materials f o r  
t h e  oven could be a consumer p r o j e c t ,  w i t h  s t u d e n t s  l e a r n i n g  t o  
comparison shop f o r  t h e  s u p p l i e s .  S tuden t s  should  b e  asked t o  
b r i n g  s c r a p  materials i n  fron? home. 

Large s h e e t s  o f  g l a s s  and cardboard  can be  c u t  t o  s i z e  b e f o r e  class 
i f  t h e  equipment t o  c u t  them i s  n o t  a v a i i a b l e  i n  t h e  classroom. 
The home economics and i n d u s t r i a l  a r t s  teachers may want t o  work as 
a team on t h i s  p r o j e c t ,  as materials and equipment from bo th  d e p a r t -  
ments w i l l  be  needed. Math t e a c h e r s  may want t o  t each  a l e s s o n  on 
t h e  measuring s k i l l s  needed f o r  t h i s  p r o j e c t .  

The s o l a r  oven box may be  c o n s t r u c t e d  ou t  of  cardboard  o r  h e a v i e r ,  
f l e x i b l e  material. The cardboard  oven i s  easier t o  c o n s t r u c t ,  b u t  
w i l l  b? less e f f i c i e n t  and du rab le .  

You may want t o  c u t  t h e  f i b e r g l a s s  i n s u l a t i o n  y o u r s e l f ,  b o t h  t o  
save t i m e  and t o  e l i m i n a t e  t h e  need f o r  s t u d e n t s  t o  hand le  t h e  
i n s u l a t i o n .  

You may want t o  t a p e  t o g e t h e r  a sample oven worksheet  f o r  s t u d e n t s  
t o  examine b e f o r e  they  t r y  t h e i r  own. 

Suggested Time Allotment 
Three p e r i o d s  t o  c o n s t r u c t  t h e  solar  oven 

Two p e r i o d s  f o r  food p r e p a r a t i o n  and t e s t i n g  

One p e r i o d  f o r  i n t e r p r e t a t i o n  of d a t a  

Suggested Approach 

This  a c t i v i t y  can b e  completed as e i t h e r  a class o r  i n d i v i d u a l  pro- 
j ec t .  Decide on t h e  number of s o l a r  ovens t h a t  w i l l  b e  c o n s t r u c t e d .  
I f  one oven i s  t o  be  c o n s t r u c t e d ,  t h i s  may be  done as a n  independent  
s t u d y  p r o j e c t  by a p a i r  o r  team of s t u d e n t s .  I f  more t h a n  one oven 
is  t o  b e  completed,  t h e  c l a s s  can b e  d i v i d e d  i n t o  groups.  The food 
p r e p a r a t i o n  can a l s o  b e  completed on an i n d i v i d u a l  o r  claps b a s i s .  
I f  s t u d e n t s  w i l l  b e  working as a c l a s s ,  t h e  solar  ovens may be used 
i n  a t r a d i t i o n a l  l a b o r a t o r y  s t y l e .  

You may want t o  s p r a y  p a i n t  t h e  i n t e r i o r  o f  t h e  oven y a u r s e l f  t o  
e l i m i n a t e  s t u d e n t  exposure  t o  fumes. 
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I f  a p p r o p r i a t e ,  d u p l i c a t e  t h e  background in fo rma t ion  f o r  d i s t r i b u -  
t i o n  t o  s t u d e n t s .  

I n  doing  t h e  second food p r e p a r a t i o n  t e s t ,  t r y  t o  d u p l i c a t e  t h e  
same c o n d i t i o n s  f o r  each  pan. Otherwise t h e  r e s u l t s  of t h e  tes t  
may vary ,  and t h e  advantages  of  the da rk  pan ove r  t h e  s h i n y  pan 
won' t show up. 

c * 

Precau t i (3 n s 

Af ter  the oven i s  completed, leave i t  i n  bright sunshine f o r  
several duys u n t i l  the paint  fumes diss ipate .  
f i l m  on the glass. 
clean. 

Warn students not t o  look d irec t ly  a t  the r e f l e c t i v e  surfaces o f  
the oven. 

You may notice a 
Continue wiping t h i s  off u n t i l  the glass stays 

This w i l l  indicate tha t  the oven i s  ready fo r  use. 

Make sure a l l  glass and mirror edges are taped t o  prevent cuts.  

Handle f iberglass only with gloves. 

Use spray paint only i n  a well-ventilated area. 
d 

Po i n t s f c) r D i sc u s s io n 

Which m a t e r i a l s  i n  a s o l a r  oven a r e  r e f l e c t i v e  and which are absorp-  
t i ve?  

Descr ibe  t h e  e f f e c t  on s o l a r  cooking of  t h e  p o s i t i o n  of t h e  sun  
w i t h  r e s p e c t  t o  t i m e  o f  day and season  of  t h e  y e a r .  

Compare t h e  energy  use of  a conven t iona l  and a s o l a r  oven. 

What do you t h i n k  is  t h e  f u t u r e  of s o l a r  cooking i n  t h e  United States? 

Typical Results 

Food:; p repa red  by e i t h e r  a conven t iona l  oven o r  a s o l a r  oven o p e r a t i n g  
under optimum c o n d i t i o n s  w i l l  r e q u i r e  e q u i v a l e n t  cooking t i m e s .  

Food:; p repared  i n  dark ,  l i g h t w e i g h t  cookware w i l l  cook f a s t e r  than  
food:; p repa red  i n  sh iny ,  r e f l e c t i v e  cookware. 

n 

n 

Optiinum cooking r e s u l t s  w i l l  occur  a t  midday du r ing  t h e  summer 
months due t o  t h e  p o s i t i o n  o f  t h e  s u n ' s  rays .  



Eva1 u at i o n 

To de te rmine  t h e  s t u d e n t s '  a b i l i t y  t o  r e g u l a t e  t h e  oven t empera tu re  
th rough  a i r  v e n t i n g  and t r a c k i n g  of t h e  s u n ,  r e c o r d  t h e  t empera tu re  
of t h e  i n t e r i o r  of  t h e  s o l a r  oven d u r i n g  cooking. 

To de te rmine  s t u d e n t s '  a b i l i t y  t o  r e g u l a t e  a s o l a r  oven f o r  maximum 
e f f i c i e n c y ,  e v a l u a t e  food p r o d u c t s  f o r  cooking t i m e ,  appea rance ,  
t a s t e ,  and t e x t u r e .  

To ana lyze  t h e  s t u d e n t s '  knowledge of s o l a r  oven o p e r a t i o n ,  d i s c u s s  
t h e  p r i n c i p l e s  behind food p r e p a r a t i o n  i n  a s o l a r  oven. 

Ask s t u d e n t s  t o  l i s t  t h e  advantages and d i s a d v a n t a g e s  of s o l a r  
cooking. 

Mod if ication s 

For b e t t e r  r e s u l t s  d u r i n g  c o l d e r  months when t h e  sun  i s  low i n  t h e  
sky,  you could t r y  r e d e s i g n i n g  t h e  oven s o  t h a t  t h e  window can be  
angled t o  c a t c h  t h e  s u n ' s  r a y s ,  w h i l e  t h e  pans remain l e v e l .  

Ref e re nces 

Energy Conservat ion i n  t h e  Home, L i l  C l ina rd .  
(U.S. Department of Energy, Techn ica l  In fo rma t ion  Cen te r ,  
P.O. Box 62, Oak Ridge, TN 37830, 1977, f r e e . )  

Roughing It Easy, Dian Thomas. 
(Warner Books, 75 R o c k e f e l l e r  P l a z a ,  New York, NY 10019, 1978, 
$2.50/paper.  ) 

The S o l a r  Cookery Book, Beth and Dan Halacy. 
(Peace P r e s s ,  3828 Wil la t  Avenue, Culver C i t y ,  CA 90230, 1978, 
$7 .95 . )  

S o l a r  2: Proceedings of  the U.N.  Conference on New Sources  of Energy. 
(Cloudburst  Press, 2116 Western Avenue, S e a t t l e ,  WA 98121, 1978, 
$8.50/paper . )  
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h I bunbean 
me for 
Children 

1: 

-?+- 

L i k e  a d u l t s ,  c h i l d r e n  too  need  t o  l e a r n  a b o u t  how t h e  
s u n  a f f e c t s  t h e i r  l i v e s .  I n  t h i s  a c t i v i t y  y o u ' l l  h e l p  young 
c h i l d r e n  u n d e r s t a n d  how t h e  s u n  a i d s  i n  k e e p i n g  them h e a l t h y .  
Y o u ' l l  a l s o  l e a r n  about o n e  of t h e  ways i n  which  w e  t e a c h  
young c h i l d r e n .  

Babies and young c h i l d r e n  need  t o  d e v e l o p  s t r o n g  b o n e s  
and  t e e t h .  To do t h i s ,  t h e i r  bod ie s  must  p roduce  Vi t amin  D ,  
a s u b s t a n c e  which h e l p s  them t o  absorb and  u s e  t h e  c a l c i u m  
and  phosphorus  c o n t a i n e d  i n  t h e  foods t h e y  e a t .  One s o u r c e  
o f  V i t amin  D is s u n l i g h t .  When t h e  u l t r a v i o l e t  l i g h t  i n  sun-  
l i g h t  s t r i k e s  u s ,  a s u b s t a n c e  i n  o u r  s k i n  is changed t o  
Vi t amin  D .  N o  wonder Vi tamin  D i s  o f t e n  ca l l ed  t h e  " s u n s h i n e  
Vi tamin" .  

I 



Objectives 
A t  t h e  c o m p l e t i o n  of t h i s  a c t i v i t y ,  you s h o u l d  b e  a b l e  

t o  

o t e a c h  young c h i l d r e n  a game c a l l e d  "Catch a 

o s e w  a bean  b a g  t o  u s e  i n  t h e  game, 
o e x p l a i n  t o  young c h i l d r e n  how s u n s h i n e  h e l p s  t G  

o s t a t e  how t h e  human body uses  Vi tamin  D ,  
o r e c o g n i z e  t h a t  s u n s h i n e  is a n a t u r a l  s o u r c e  o f  

o i d e n t i f y  Vi tamin  D-r ich food .  

S un b e a m  I '  , 

k e e p  t h e  human body h e a l t h y ,  

Vi tamin  D ,  and 

Skills anld Knowledge You Need 
How t o  c u t  f a b r i c  

How t o  s e w  a r u n n i n g  s t i t c h  

Materials and Equipment 
2 8- inch  s q u a r e s  of  y e l l o w  f e l t  
y e l l o w  t h r e a d  
a s e w i n g  n e e d l e  
s c j. s s ors 
d r i e d  p e a s ,  b e a n s ,  l e n t i l s ,  o r  l a r g e  b i r d  s e e d  
s t r a i g h t  p i n s  
mag az i ne s 
c a r d b o a r d  o r  t agboa rd  

Procedure 
1. Cut o u t  t h e  p a p e r  p a t t e r n  o f  t h e  s u n  p r o v i d e d  on t h e  

w o r k s h e e t .  B e  s u r e  t o  c u t  on t h e  " c u t t i n g "  l i n e .  

2 .  P l a c e  t h e  t w o  8- inch  s q u a r e s  of yellow f e l t  t o g e t h e r .  
Place t h e  p a p e r  s u n  on  t o p  of t h e  s q u a r e s .  A t  t h e  
t i p  of e a c h  r a y  of  s u n s h i n e ,  p i n  t h e  p a p e r  s u n  t o  
b o t h  s q u a r e s .  

3 .  Cut o u t  t h e  t w o  l a y e r s  of  f e l t  by c u t t i n g  a round t h e  
p a p e r  p a t t e r n .  

n 
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4 .  Mark t h e  "sewing" l i n e  o n  t h e  t o p  p i e c e  o f  f e l t .  
Remove t h e  p a p e r  s u n  by t e a r i n g  i t  o f f .  Leave  t h e  
p i n s  i n  p l a c e .  

5. Thread  a n e e d l e  w i t h  y e l l o w  t h r e a d .  Knot t h e  e n d .  

6 .  Sew a round  t h e  s u n  on t h e  "sewing" l i n e ,  u s i n g  a s m a l l  
r u n n i n g  s t i t c h  and  l e a v i n g  a one- inch  o p e n i n g  on o n e  
r a y .  

7. F i l l  t h e  s u n  bean b a g  w i t h  d r i e d  p e a s ,  beans,  l e n t i l s ,  
o r  b i r d s e e d .  

8.  F i n i s h  sewing t h e  l a s t  i n c h  of t h e  "sewing" l i n e .  
Knot s e c u r e l y .  

9 .  O b t a i n  i n f o r m a t i o n  on Vi t amin  D f rom y o u r  t e a c h e r .  
C u t  p i c t u r e s  of Vi t amin  D-r ich  foods f rom magaz ines  
and  mount them on c a r d b o a r d  o r  t a g b o a r d .  

10.  S i t  i n  a c i r c l e  w i t h  a l l  t h e  c h i l d r e n  a r o u n d  t h e  o u t -  
s i d e  and  t h e  " t e a c h e r "  i n  t h e  cen ter .  (The  t e a c h e r  
may b e  any s t u d e n t  i n  t h e  c l a s s . )  The t e a c h e r  s h o u l d  
h o l d  up a f l a s h c a r d  w i t h  t h e  t e r m  "Vi tamin  D" w r i t t e n  
on  i t  and  e x p l a i n  t h a t  when s u n l i g h t  s t r i k e s  our  s k i n ,  
V i t amin  D is p roduced  by o u r  b o d i e s .  The t e a c h e r  
s h o u l d  t h e n  e x p l a i n  t h e  f u n c t i o n  of Vi t amin  D .  

11. Show examples  a n d / o r  p i c t u r e s  of foods t h a t  c o n t a i n  
Vi t amin  D .  Most o f  t h e  Vi t amin  D c o n t a i n e d  i n  t h e s e  
f o o d s  was p roduced  when t h e  f o o d s  were exposed  t o  
s u n l i g h t  o r  u l t r a v i o l e t  l i g h t .  

1 2 .  T e l l  t h e  c h i l d r e n  t o  c lose t h e i r  e y e s  and  imag ine  
t h a t  t h e y  a re  t h e  "sun",  s e n d i n g  r ays  o u t  t o  a l l  t h e  
o t h e r  s t u d e n t s .  Ask them t o  e x p l a i n  how Vi t amin  D 
c a n  keep  o u r  b o d i e s  h e a l t h y  and  t o  t e l l  t h e  s o u r c e s  
of Vi t amin  D .  

13.  Have t h e  c h i l d r e n  s t a n d  i n  a c i r c l e  and  l i s t e n  t o  
t h e  d i r e c t i o n s  f o r  t h e  game "Catch  a Sunbeam". I f  
p o s s i b l e  s t a n d  o u t d o o r s  i n  t h e  s u n s h i n e  o r  i n d o o r s  
n e a r  a window. 

1 4 .  Choose o n e  c h i l d  t o  be t h e  s u n ' s  messenge r .  The 
c h i l d  s h o u l d  wa lk  a round  t h e  c i r c l e  c a r r y i n g  t h e  s u n  
bean  b a g  w h i l e  t h e  o t h e r  c h i l d r e n  c h a n t :  

"A sunbeam, a sunbeam, 
Who w i l l  c a t c h  t h e  sunbeam?" 

15.  The messenge r  s h o u l d  d r o p  t h e  sunbeam b e h i n d  any 
c h i l d  i n  t h e  c i r c l e .  

16. Tha t  c h i l d  s h o u l d  p i c k  up t h e  s u n  and t r y  t o  t a g  t h e  
messenge r  b e f o r e  h e  o r  s h e  r u n s  a round  t h e  c i r c l e  
and  r e a c h e s  t h e  empty s p a c e .  
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1 7 .  I f  t h e  messenger is  tagged,  he  o r  s h e  must t ake  
a n o t h e r  t u r n .  I f  t h e  messenger s a f e l y  r e t u r n s  t o  
t h e  s p a c e ,  t h e n  t h e  c h i l d  c a r r y i n g  t h e  sun  becomes 
t h e  messenger  and t a k e s  a t u r n .  

18. 'The game s h o u l d  c o n t i n u e  u n t i l  e a c h  c h i l d  h a s  a t u r n .  

Quest ions 
1. 'What v i t a m i n  is  made when s u n l i g h t  t o u c h e s  t h e  s k i n ?  

2 .  :How i s  t h a t  v i t a m i n  p rodzced?  

3 .  Why is i t  necessary f o r  b a b i e s  and c h i l d r e n  t o  have 
t h e  p r o p e r  amounts of  t h a t  v i t a m i n ?  

4 .  What f o o d s  p r o v i d e  u s  w i t h  Vi tamin  D? How is  V i t a -  
min D p roduced  i n  t h e s e  f o o d s ?  

5. Why is  it  a good i d e a  t o  t e a c h  young c h i l d r e n  t h r o u g h  
games? 

I Looking Back 
When p e o p l e  a re  exposed  t o  t h e  s u n ,  a s u b s t a n c e  i n  t h e i r  

s k i n  is changed t o  Vi tamin  D.  When m i l k ,  g r a i n s ,  o r  even  
b r e a d  a re  exposed  t o  u l t r a v i o l e t  l i g h t ,  s i m i l a r  s u b s t a n c e s  
are a l s o  c o n v e r t e d  t o  V i t a m i n  D .  When w e  a r t i f i c i a l l y  i r ra -  
d i a t e  t h e s e  f o o d s  w i t h  u l t r a v i o l e t  l i g h t ,  w e  a re  s a i d  t o  b e  
" f o r t i f y i n g "  them. These  f o o d s ,  as  w e l l  as s u n s h i n e ,  are our  
b e s t  s o u r c e s  of  Vi tamin  D .  Vi tamin  D i s  e s p e c i a l l y  i m p o r t a n t  
f o r  b u i l d i n g  s t r o n g  bones  and t e e t h  i n  young c h i l d r e n .  

C h i l d r e n  l e a r n  t h r o u g h  p l a y .  By p l a y i n g  a game i n  t h e  
s u n ,  t h e y  have  l e a r n e d  t h a t  t h e i r  b o d i e s  need  t h e  s u n ' s  r a y s  
t o  s t a y  h e a l t h y .  

Going Further 
Pre:pare  a p i c n i c  o r  snack  o u t s i d e  i n  t h e  sun  f o r  t h e  
c h i l d r e n .  Choose a food  o r  f o o d s  t h a t  are h i g h  i n  V i t a -  
min D.  E x p l a i n  a g a i n  how V i t a m i n  D is p roduced .  

A s  t h e  c h i l d r e n  p l a y  "Catch a Sunbeam", have  t h e  messen- 
ger c a l l  out  a food  t h a t  is a s o u r c e  o f  Vi tamin  D as t h e  
s u n  bean bag  is dropped  b e h i n d  a p l a y e r .  

n 

7 
n 

Take a l a r g e  s h e e t  of  heavy c a r d b o a r d  and draw a p i c t u r e  
o f  a house  on t h e  s u r f a c e  s o  t h a t  t h e  e n t i r e  sheet be- 
comes a house .  Cut o u t  t h e  d o o r s  and windows. P rop  t h e  
carlclboard a g a i n s t  a w a l l .  Have t h e  c h i l d r e n  t o s s  t h e  sun  

n 
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bean b a g s  t h r o u g h  t h e  doors and  windows t o  c o l l e c t  
p o i n t s .  T h i s  game can b e  p l a y e d  i n d i v i d u a l l y  o r  i n  
t e a m s ,  and  is a good way f o r  c h i l d r e n  t o  g a i n  s k i l l  
i n  accurate t h r o w i n g .  The game can  t h e n  l e a d  i n t o  a 
d i s c u s s i o n  on t h e  way s u n s h i n e  e n t e r s  a h o u s e  and  t h e  
b e n e f i t s  of p a s s i v e  s o l a r  d e s i g n  f o r  homes. 



Worksheet 
Making a Sun Beanbag n 

\ 
\ 

ne line / /  

cutting line 

n 
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Skill Objectives 
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Teacher information 

Catch a Sunbeam : AGame for Young Children 

Suggested Grade Level and Skill Area 
7-12 home economics program i n  which s t u d e n t s  are working w i t h  

F u t u r e  Homemakers of  America 
young c h i l d r e n  

P a t t e r n  c u t t i n g  

F a b r i c  c u t t i n g  f o l l o w i n g  a p a t t e r n  

Sewing f a b r i c s  t o g e t h e r  w i t h  a running  s t i t c h  

Teaching ycung c h i l d r e n  through games 

Content 0 bjectives 
Sunshine i n  t h e  form o f  u l t r a v i o l e t  l i g h t  i s  necessa ry  f o r  conver- 
s i o n  of a s c b s t a n c e  i n  human s k i n  t o  Vitamin D. 

Vitamin D i s  necessa ry  f o r  b u i l d i n g  s t r o n g  bones and t e e t h  i n  young 
c h i l d r e n .  It a l lows  t h e  body t o  u t i l i z e  ca lc ium and phosphorus.  

N a t u r a l  foods c o n t a i n  l i t t l e  Vitamin D ,  b u t  do c o n t a i n  s u b s t a n c e s  
which, when exposed t o  u l t r a v i o l e t  l i g h t ,  are conver ted  t o  Vitamin D.  
When t h e s e  foods are i r r a d i a t e d  a r t i f i c i a l l y  t o  produce Vitamin D ,  
t h e y  are s a i d  t o  b e  f o r t i f i e d .  

C h i l d r e n  learn r e a d i l y  through t h e  u s e  of  games t h a t  a l s o  c o n t a i n  
i n s t r u c t i o n .  

Background 
Vitamin D i s  a v a i l a b l e  t o  t h e  body through two s e p a r a t e  p r o c e s s e s .  

The f i rs t  p r o c e s s  o c c u r s  when human s k i n  i s  exposed t o  sunshine .  Human 
s k i n  normal ly  c o n t a i n s  a f a t - r e l a t e d  compound known as c h o l e s t e r o l ,  which 
can b e  conver ted  through a complex series of  chemical  r e a c t i o n s  i n t o  
d e h y d r o c h o l e s t e r o l .  T h i s  compound i s  conver ted  t o  Vitamin D (C,,HL+I+O) 
when exposed t o  c e r t a i n  wavelengths  of  u l t r a v i o l e t  l i g h t  ( g e n e r a l l y  n o t  
t h o s e  which c a u s e  sunburning) .  The most c r u c i a l  f a c t o r  i n  t h e  p roduc t ion  
of Vitamin D i s  n o t  t h e  q u a n t i t y  of dehydrocho les t e ro l  i n  t h e  s k i n  b u t  
t h e  a v a i l a b i l i t y  of  t h e  wavelengths  of  u l t r a v i o l e t  which t r i g g e r  t h e  con- 
v e r s i o n  p r o c e s s .  

Rickets i s  a d i s e a s e  i n  which bones do n o t  c a l c i f y  normal ly  and 
t e e t h  develop p o o r l y  c a l c i f i e d  enamel. T h i s  d i s e a s e  can be prevented  by 
p r o p e r  amounts of Vitamin D. 
b loods t ream o f  t h e  ca lc ium and phosphorus c o n t a i n e d  i n  food and t h e  reab- 
s o r p t i o n  of  phosphorus i n  t h e  k idneys .  R i c k e t s  i s  a d i s e a s e  of  t h e  
tempera te  r e g i o n s  of t h e  e a r t h ,  where t h e r e  i s  much c l o u d i n e s s ,  f o g ,  and 

Vitamin D a l l o w s  t h e  a b s o r p t i o n  i n t o  t h e  
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a i r -bo rne  d u s t  t o  f i l t e r  ou t  t h e  u l t r a v i o l e t  r a y s  of t h e  sun. Heavy 
c l o t h i n g  and window g l a s s  w i l l  a l s o  f i l t e r  ou t  u l t r a v i o l e t ,  f u r t h e r  
reducing  t h e  n a t u r a l  p roduc t ion  of  Vitamin D by t h e  s k i n .  F o r t u n a t e l y ,  
r i c k e t s  i s  becoming a r a r e  d i s e a s e ,  because  t h e r e  i s  a second methcd of  
o b t a i n i n g  Vitamin D--observing a p rope r  d i e t .  

Common foods c o n t a i n  l i t t l e  Vitamin D.  P l a n t s  and an imals ,  when 
exposed t o  s u n l i g h t ,  can a l s o  prcduce Vitamin D,  b u t  t h e  amount i n  any 
prepared  food w i l l  v a r y  w i t h  t h e  f o o d ' s  exposure t o  s u n l i g h t .  
f i s h  c o n t a i n  l a r g e  amounts of  Vitamin D,  as do t h e  l ivers  (which can 
s t o r e  Vitamin D) of cod,  h a l i b u t ,  and sha rks .  Thus t h e  importance of 
t h e  famous cod- l ive r  o i l .  Today many common foods are f o r t i f i e d  w i t h  
Vitamin D, by e i t h e r  f eed ing  t h e  v i t amin  t o  t h e  an imals  o r  i r r a d i a t i n g  
mi lk  o r  b reads  w i t h  u i t r a v i o l e t  r a d i a t i o n  from a r c  lamps. 

S a l t w a t e r  

It should  be noted  t h a t  b o t h  methods of  o b t a i n i n g  Vitamin D can be  
overdone. 
i n d i v i d u a l s ,  wh i l e  overdoses  of Vitamin D i n  foods can cause  nausea ,  
l o s s  of a p p e t i t e ,  and headaches,  as w e l l  a s  a l o s s  of ca lc ium and phos- 
phorus by t h e  body. 

Excess ive  exposure t o  s u n l i g h t  can cause  s k i n  c a n c e r s  i n  some 

Advance  PI a n  n i n g 
Purchase s u p p l i e s  f o r  t h e  sun bean bag ahead of t i m e .  

Gather magazines from which p i c t u r e s  of Vitamin D-r ich foods  can 
be c u t  ( s a l t w a t e r  f i s h ,  f o r t i f i e d  m i l k ,  and b r e a d ) .  

Suggested Time Allotment 
One pe r iod  t o  s e w  sun bean bags  

One p e r i o d  t o  r e c e i v e  Vitamin D i n s t r u c t i o n  and p r a c t i c e  r o l e s  as 
t e a c h e r s  

One p e r i o d  t o  t each  young c h i l d r e n  about  Vitamin D and t o  p l a y  
"Catch a Sunbeam" (15 minutes  f o r  t e a c h i n g  s e s s i o n  and 20-30 
minutes  t o  p l a y  t h e  game and p rov ide  summary f o r  t h e  l e s s o n )  

S u gges ted A p p roach 
This  a c t i v i t y  p rov ides  an  e x c e l l e n t  oppor tun i ty  f o r  s t u d e n t s  t o  
work wi tb  young c h i l d r e n  i n  a c h i l d  development program. 
a l lows  s t u d e n t s  a chance t o  p r e p a r e  m a t e r i a l s  and perform as 
t e a c h e r s  i n  p r o v i d i n g  i n s t r u c t i o n  t o  youngs te r s .  

It a l s o  

Perform t h i s  a c t i v i t y  as a class p r o j e c t  o r  a s  i n d i v i d u a l  p r o j e c t s  
f o r  i n t e r e s t e d  c l a s s  members. I f  o l d e r  home economics s t u d e n t s  o r  
FHA members a r e  working w i t h  young c h i l d r e n  t h e y  may work on a one- 
to-one b a s i s  w i t h  t h e  c h i l d r e n ,  a l lowing  them t o  h e l p  make t h e  sun 
bean bag,  I n  t h i s  c a s e ,  t h e  bean bag can be  given t o  t h e  c h i l d  t o  
t a k e  home. 

n 



Step  4 i n  t h e  procedure  r e q u i r e s  s t u d e n t s  t o  mark a sewing l i n e  on 
t h e  f a b r i c ,  They may need i n s t r u c t i o n  on how t o  do t h i s .  

P repa re  t h e  s t u d e n t s  w e l l  f o r  t h e i r  r o l e s  as t e a c h e r s .  Give them 
i n s t r u c t i o n  on Vitamin D.  Allow them t i m e  t o  p r e p a r e  t h e  f l a s h  
c a r d s  and p i c t u r e s  of  foods  r i c h  i n  Vitamin D. Have them p r a c t i c e  
what t h e y  w i l l  s ay  and do b e f o r e  they  t e a c h  t h e  game t o  t h e  c h i l d r e n .  
Allow d i f f e r e n t  s t u d e n t s  t o  perform d i f f e r e n t  s e c t i o n s  of  t h e  game 
p a r t  of t h e  a c t i v i t y .  Emphasize t h e  importance of t h e i r  t e a c h i n g  
r o l e s .  

c Y 

Precautions 

I f  student supplies are not provided by the school, al ternat ives  
should be sought. Two suggestions would be t o  

s e l l  the bean bags as a fund raising project  (Christmas 
decorations, toys,  pcper weights, door holders, d r a f t  
stoppers),  or  
ask a local charity group t o  supply materials, o r  have 
students co l lec t  odds and ends from home. 

I f  the Zesson is taught outside, prepare the chiZdren fo r  the bright  
sunshine by expZaining how strong the sun's rays can be and by sug- 
gesting the use of sunglasses. 

A s  children run around the circZe, be m a r e  of hazards and hidden 
obstacles. 

Poi n ts  fo r Di scu ss io n 

How does t h e  body o b t a i n  Vitamin D d u r i n g  t h e  winter  o r  on cloudy 
days? 

Do people  w i t h  d a r k  s k i n  r e c e i v e  more o r  less Vitamin D from sun- 
s h i n e  t h a n  people  w i t h  l i g h t  s k i n ?  Why? 

What foods  have you e a t e n  t h i s  week t h a t  have provided  you w i t h  
Vitamin D? 

What are t h e  dangers  Gf overexposure t o  s u n l i g h t  o r  overdoses  of 
Vitamin D? 

Typical Results 
The s t u d e n t s  w i l l  en joy  c r e a t i n g  t h e i r  sun bear. bags ,  b u t  younger 
s t u d e n t s  may have d i f f i c u l t y  w i t h  motor c o o r d i n a t i o n  s k i l l s .  

The young c h i l d r e n  w i l l  l e a r n  t h r e e  o r  f o u r  s o u r c e s  of Vitamin D and 
w i l l  unders tand  t h a t  i t  h e l p s  c r e a t e  s t r o n g  bones and t e e t h .  

The young c h i l d r e n  w i l l  en joy  p l a y i n g  t h e  game "Catch a Sunbeam" and 
w i l l  unders tand  t h a t  sunsh ine  p l a y s  a major  r o l e  i n  t h e i r  h e a l t h .  
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Evaluatioln 
Observe t h e  s t u d e n t s  as t h e y  make the  sun  bean bags .  
f ina .1  product  f o r  sewing s k i l l s .  

Check t h e  

Verba l ly  qu iz  t h e  young c h i l d r e n  on t h e  s o u r c e s  and f u n c t i o n  of 
Vitainin D. 

Ana1:yze t h e  s t u d e n t s '  coope ra t ion ,  s h a r i n g  t echn iques ,  and t e a c h i n g  
s k i l l s  when p l a y i n g  t h e  game, 
chi1,dren. 

Observe t h e i r  i n t e r a c t i o n s  w i t h  t h e  

Modif icaitions 
Studen t s  could  a l l o w  t h e  young c h i l d r e n  t o  s e w  t h e  bean bags  them- 
selves,  g i v i n g  h e l p  as needed, o r  t h e y ' c o u l d  a l l o w  t h e  young 
c h i l d r e n  t o  h e l p  them make t h e  bean bags.  

The c h i l d r e n  could  s e a r c h  i n  magazines f o r  t h e i r  own p i c t u r e s  of the,  
s o u r c e s  of Vitamin D. 
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( D i s t r i b u t e d  by Harper  & Row P u b l i s h e r s ,  Keystone I n d u s t r i a l  
Park,  Sc ran ton ,  PA 18512, 1976, $6.89.)  

Human Phys io logy ,  Thomas Morrison e t  a l .  
(Ho l t ,  Re inha r t  and Winston, I n c . ,  383 Madison Ave., New York, NY 
10017, 1972, $15.96/paper . )  

-- The I n t e g r a l  Urban House, S e l f - R e l i a n t  L iv ing  i n  t h e  C i t y ,  
F a r a l l o n e s  I n s t i t u t e .  
( D i s t r i b u t e d  by Char l e s  S c r i b n e r ' s  Sons,  Book Warehouse, 
Vreeland Avenue, Totowa, N J  07512. 

? 

n 

I n t r o d u c t o r y  N u t r i t i o n ,  Helen Guthr ie .  
(The C. V. Mosby Co., 11830 Wes t l ine  I n d u s t r i a l  Drive, 
S t .  Louis ,  I40 63141, 1379, $18.95.)  
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Sunny the Solar Snake 

Introduction 

C h i l d r e n  a r e  n a t u r a l l y  c u r i o u s  a b o u t  t h e  w o r l d  a r o u n d  
t h e m .  T h e  s u n  i s  a v e r y  i m p o r t a n t  p a r t  o f  t h i s  w o r l d ,  f o r  r w i t h o u t  i t  w e  c o u l d  n o t  l i v e .  

I n  t h i s  a c t i v i t y  y o u  w i l l  u s e  a p u p p e t  d r a f t  s t o p p e r ,  
" S u n n y ,  t h e  S o l a r  S n a k e " ,  t o  h e l p  y o u n g e r  s t u d e n t s  u n d e r s t a n d  
t h e  i m p o r t a n c e  of t h e  s u n .  You w i l l  a l s o  s h o w  t h e m  w a y s  i n  
w h i c h  t h e  s u n  c a n  h e l p  u s :  b y  h e a t i n g  wa te r ,  b y  w a r m i n g  u s ,  
b y  m a k i n g  p l a n t s  g r o w ,  b y  m a k i n g  d o u g h  r i s e .  You w i l l  u s e  
c h i l d r e n ' s  n a t u r a l  c u r i o s i t y  t o  h e l p  t h e m  e x p l o r e  t h e  w a y s  
t h a t  t h e  s u n  w a r m s  a n d  e n r i c h e s  human l i f e .  

L 
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Objectives 

A t  t h e  c o m p l e t i o n  of  t h i s  a c t i v i t y ,  y o u  s h o u l d  b e  able  
t o  

o s e w  a d r a f t  s t o p p e r  i n  t h e  s h a p e  o f  a s n a k e ,  

o p r e s e n t  a s k i t  a n d  some s i m p l e  s o l a r  e n e r g y  
e x p e r i m e n t s  t o  a c lass  o f  y o u n g  c h i l d r e n ,  

o e x p l a i n  t h e  p u r p o s e  a n d  t h e  r e s u l t s  of e a c h  
e x p e r i m e n t  t o  t h e  s t u d e n t s ,  a n d  

o s u m m a r i z e  f o r  t h e  s t u d e n t s  w h a t  t h e y  h a v e  l e a r n e d  

Skills and Knowledge You Need 

S i m p l e  s e w i n g  s k i l l s  

U s i n g  a s e w i n g  m a c h i n e  t o  do s i m p l e  s t i t c h i n g  

E x p l a i n i n g  p u r p o s e s  a n d  r e s u l t s  t o  y o u n g  c h i l d r e n  

Materials and Equipment 

o n e  p i e c e  o f  c o l o r e d  f a b r i c  (1 m b y  20 cm) 

t h r e a d  t o  m a t c h  t h e  f a b r i c  

s t r a i g h t  p i n s  

a s e w i n g  m a c h i n e  

scissors 
s a n d ,  d r i e d  p e a s ,  b e a n s ,  o r  l e n t i l s  
r 0 c . k  ( a b o u t  15 c m  i n  d i a m e t e r )  

c a r d  w i t h  a l a rge  l e t t e r  "SI' p r i n t e d  o n  i t  
p i c . t u r e  of " S u n n y ,  t h e  So la r  S n a k e "  s i t t i n g  o n  a r o c k  

Procedure 

1. F o l d  t h e  p i e c e  o f  f a b r i c  i n s i d e  o u t  
a n d  i n  h a l f  t h e  l o n g  w a y ,  s o  t h a t  i t  

.. 

Diagram 1 

m e a s u r e s  1 m b y  10 c m .  

2 .  U s i n g  s t r a i g h t  p i n s ,  p i n  t h e  e d g e s  of 
t h e  I . o n g  s i d e  t o g e t h e r ,  as s h o w n  i n  
D i a g r a m  2 .  

I 3 .  I n  t h e  same m a n n e r ,  p i n  t h e  e d g e ' s  of 
o n e  e n d  t o g e t h e r .  

4.  Sew t h e  p i n n e d  e d g e s  t o g e t h e r ,  
s t i t c h i n g  1 .5  em i n  f r o m  t h e  e d g e  of 
t h e  f a b r i c .  Diagram 2 

n 
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Diagram 3 
5.  T r i m  t h e  c o r n e r s  o f  t h e  f a b r i c  a s  

shown i n  Diagram 3. 

6 .  T u r n  t h e  f a b r i c  t u b e  r i g h t  s i d e  o u t .  I 

I 
t u r n  t h e  f a b r i c .  I 

I 
7.  F i l l  t h e  t u b e  w i t h  s a n d ,  d r i e d  p e a s ,  I 

I You may w a n t  t o  u s e  a r u l e r  t o  h e l p  

b e a n s ,  o r  l e n t i l s .  

8 .  T u r n  t h e  e d g e s  of t h e  open end  u n d e r  
and p i n  them. 

Diagram 4 

9.  Hand s t i t c h  a c r o s s  t h e  open e n d ,  
u s i n g  a n  o v e r c a s t  s t i t c h .  

1 0 .  D e c o r a t e  one  end  o f  t h e  t u b e  t o  
c rea te  t h e  head  o f  a s n a k e .  Use 
b u t t o n s ,  s e q u i n s ,  e m b r o i d e r y ,  f a b r i c  
p i e c e s ,  o r  drawn f a c i a l  f e a t u r e s .  

11. U s e  t h e  f a b r i c  s n a k e  t o  p r a c t i c e  t h e  s k i t ,  "Sunny, t h e  
S o l a r  Snake" ,  p r o v i d e d  on t h e  Workshee t .  

1 2 .  G a t h e r  t h e  mater ia ls  needed  f o r  s e v e r a l  s i m p l e  e x p e r i m e n t s  
which show how t h e  e n e r g y  o f  t h e  s u n  can b e  u s e d .  Some 
p o s s i b l e  e x p e r i m e n t s  are  l i s t e d  be low.  

a .  F i l l  a b l a c k  p l a s t i c  b a g  w i t h  water .  Twist-t ie t h e  t o p  
and  p l a c e  i t  i n  t h e  s u n  f o r  s eve ra l  h o u r s .  Use t h e  
warmed water t o  wash s t u d e n t s '  hands  a t  t h e  end  o f  
c l a s s .  

b .  P l a n t  s e e d s  i n  f l o w e r  p o t s ,  o r a n g e  j u i c e  c a n s ,  o r  
227 m i  m i l k  c a r t o n s  f i l l e d  f i r s t  w i t h  a l a y e r  of  s m a l l  
s t o n e s ,  t h e n  w i t h  p o t t i n g  s o i l .  Fol low t h e  d i r e c t i o n s  
on t h e  seed package .  Water, t h e n  p l a c e  s o m e  c o n t a i n e r s  
i n  t h e  s u n ,  o t h e r s  i n  a d a r k  c l o s e t  o r  d r a w e r .  Water 
r e g u l a r l y .  Have t h e  s t u d e n t s  o b s e r v e  t h e  r e s u l t s .  Ex- 
p l a i n  t h e  r e s u l t s  t o  them. 

c .  Tie-dye  T - s h i r t s  by a r r a n g i n g  t h e  f a b r i c  i n  s e v e r a l  
c lumps and  s e c u r i n g  t i g h t l y  w i t h  r u b b e r  b a n d s .  F i l l  a 
t u b  o r  s i n k  w i t h  water  and d i s s o l v e  dye i n  t h e  water .  
Soak t h e  T - s h i r t s  i n  t h e  d y e .  Squeeze  o u t  excess 
m o i s t u r e ,  remove t h e  r u b b e r  b a n d s  c a r e f u l l y  w i t h  
s c i s s o r s ,  and  hang  on a n  o u t d o o r s  c l o t h e s l i n e  t o  d r y .  
(You may have  t o  s t r i n g  a c l o t h e s l i n e  be tween two trees 
E x p l a i n  how t h e  d r y i n g  p r o c e s s  o c c u r s .  

d .  Make b r e a d  o r  c o f f e e  c a k e  a c c o r d i n g  t o  a r e c i p e  which 
u s e s  y e a s t .  L e t  t h e  dough r ise i n  a sunny window s o  
s t u d e n t s  c a n  o b s e r v e  i t .  E x p l a i n  how t h e  dough r i ses .  
Bake t h e  c o f f e e  cake  or b r e a d  and s e r v e  i t  as  a s n a c k .  
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st ick or straw e .  T a k e  t h e  s t u d e n t s  o u t s i d e  a n d  h a v e  Diagram5 
t h e m  s i t  i n  a s h e l t e r e d ,  s u n n y  
p l a c e .  L e t  t h e m  d e s c r i b e  how t h e  
s u n  m a k e s  t h e m  f e e l .  

f .  Use  p a p e r  p l a t e s  a n d  s t i c k s  o r  
straws t o  make  s u n d i a l s  a c c o r d i n g  
t o  Diagram 5. P l a c e  t h e  s u n d i a l s  
i n  t h e  s u n  a n d  e v e r y  h o u r  m a r k  t h e  
p o s i t i o n  o f  t h e  s t i c k ' s  s h a d o w  o n  
e a c h  p l a t e .  E x p l a i n  t o  t h e  y o u n g  
s t u d e r t s  how t h e  s u n  seems t o  move 
t h r o u g h  t h e  s k y  a n d  how i t  can be 
u s e d  t o  t e l l  t i m e .  A l l o w  t h e  
s t u d e n t s  t o  co lor  t h e  s u n d i a l s  a n d  
t o  t a k e  t h e m  home t o  s h o w  t h e i r  
p a r e n t s .  

3pm 

12 noon 

13. U s e  " S u n n y ,  t h e  S o l a r  S n a k e "  t o  p r e s e n t  t h e  s k i t  t o  a 
c lass  o f  y o u n g e r  s t u d e n t s  o r  p r e s c h o o l  c h i l d r e n .  A l l o w  
t h e  y o u n g  s t u d e n t s  t o  h e l p  y o u  p r e p a r e  t h e  e x p e r i m e n t s .  
E x p l a i n  t h e  p u r p o s e  o f  e a c h  exper iment .  A s  r e s u l t s  f r o m  
t h e  e x p e r i m e n t s  b e c o m e  e v i d e n t ,  e x p l a i n  t o  t h e  young 
s t u d e n t s  w h a t  h a p p e n e d .  

1 4 .  Summarize f o r  y o u r  y o u n g  s t u d e n t s  w h a t  h a s  b e e n  l e a r n e d  
i n  t h i s  a c t i v i t y .  E x p l a i n  a g a i n  t h e  w o r d s  " so la r  e n e r g y " .  
Ask t h e  s t u d e n t s  why s o l a r  e n e r g y  is s o  i m p o r t a n t .  Ask  
t h e m  w h a t  i t  w o u l d  be l i k e  i f  t h e r e  were n o  s u n  o r  s o l a r  
e n e r g y .  

15. E x p l a i n  t o  t h e  s t u d e n t s  t h a t  " S u n n y "  is  r e a l l y  a d r a f t  
s t o p p e r .  If t h e r e  are e n o u g h  s n a k e  d r a f t  s t o p p e r s ,  a l low 
e a c h  c h i l d  t o  t a k e  o n e  home t o  h i s / h e r  p a r e n t s .  

Q u est i o nl s 
1. Describe e a c h  e x p e r i m e n t  t h a t  w a s  p e r f o r m e d  w i t h  t h e  

s t u d e n t s .  

2 .  What  w a s  t h e  p u r p o s e  o f  e a c h  e x p e r i m e n t ?  

3 .  What  were t h e  r e s u l t s  o f  e a c h  e x p e r i m e n t ?  

4 .  What  do y o u  t h i n k  t h e  y o u n g  s t u d e ' n t s  l e a r n e d  f r o m  
t h i s  a c t i v i t y ?  

5. What  k i n d  o f  a f o l l o w - u p  l e s s o n  c o u l d  y o u  prepare f o r  
t h e s e  s t u d e n t s ?  

6. How c a n  " S u n n y "  be u s e d  as a d r a f t  s t o p p e r ?  

7 .  U s i n g  " S u n n y "  as  a d r a f t  s t o p p e r  is o n e  way t o  c o n -  
s e r v e  e n e r g y .  , What  are  some o t h e r  w a g s ?  

n 
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Looking Back 

You c o n s t r u c t e d  a d r a f t  s t o p p e r  t o  u s e  as a p r o p  i n  a 
s k i t  a b o u t  s o l a r  e n e r g y .  T h i s  d r a f t  s t o p p e r  became "Sunny, 
t h e  S o l a r  Snake",  a means o f  e x c i t i n g  young c h i l d r e n ' s  
c u r i o s i t y  a b o u t  s o l a r  e n e r g y .  I n  t h i s  way you w e r e  ab le  t o  
t e a c h  t h e  i m p o r t a n c e  o f  s o l a r  e n e r g y  t o  young c h i l d r e n .  

But "Sunny" can  a l s o  b e  u s e d  t o  s t o p  d r a f t s .  By p l a c i n g  
"Sunny" a l o n g  t h e  bo t tom o f  a d o o r  o r  window a t  home o r  i n  
y o u r  classroom, t h e  exchange  o f  w a r m  o r  c o l d  a i r  t h r o u g h  t h e  
c r a c k  c a n  be s l o w e d  down. T h i s  w i l l  h e l p  c o n s e r v e  e n e r g y  
when a room i s  b e i n g  h e a t e d  o r  c o o l e d .  

6-5  

8. Why is  i t  i m p o r t a n t  t o  c o n s e r v e  e n e r g y ?  

9 .  Why i s  i t  i m p o r t a n t  f o r  b o t h  you and younger  s t u d e n t s  
t o  know a b o u t  s o l a r  e n e r g y ?  

10 .  I n  what o t h e r  ways c o u l d  w e  u s e  s o l a r  e n e r g y  t o  h e l p  
u s  w i t h  ou r  e v e r y d a y  t a s k s ?  

Going Fur ther  

Z x p l o r e  o t h e r  w a y s  t o  c o n s e r v e  e n e r g y  beyond u s i n g  a 
d r a f t  s t o p p e r .  L i s t  as many ways o f  c o n s e r v i n g  e n e r g y  
as you can. 

P r e p a r e  o t h e r  s i m p l e  s o l a r  e n e r g y  e x p e r i m e n t s .  
Dry t h e  same c l o t h e s  on a sunny day and on  a c l o u d y  
day .  Compare t h e  d r y i n g  t imes .  
Melt an i ce  cube  i n  s u n  and a n o t h e r  i n  s h a d e .  
Observe  e v a p o r a t i o n  o f  w a t e r  f r o m  t w o  smoo th ,  d a r k  
s u r f a c e s ,  o n e  i n  s u n  and o n e  i n  s h a d e .  
Heat water i n  a c o i l  o f  g a r d e n  h o s e  by l a y i n g  it  i n  
t h e  s u n .  U s e  t h e  h e a t e d  water t o  wash h a n d s .  

Caution : On a h o t ,  sunny d a y ,  t h e  w a t e r  may 
become v z r y  h o t .  

Make d r a f t  s t o p p e r s  f o r  t h e  p r i n c i p a l ' s  o f f i c e ,  o t h e r  
c l a s s r o o m s ,  t h e  n u r s e ' s  o f f i c e ,  and  t h e  s c h o o l  l i b r a r y .  

S e l l  d r a f t  s t o p p e r s  as h o l i d a y  g i f t s  o r  an FHA/HERO 
p r o j e c t .  P r e s e n t  t h e  d r a f t  s t o p p e r s  t o  s e n i o r  c i t i z e n s  
as e n e r g y - s a v i n g  g i f t s .  

Write a book a b o u t  s o l a r  e n e r g y  f o r  young c h i l d r e n .  U s e  
"Sunny" as  t h e  main c h a r a c t e r .  

P r e p a r e  a p u p p e t  show f e a t u r i n g  "Sunny" and  h e r  adven- 
t u r e s  w i t h  s o l a r  e n e r g y .  



Worksheet 

A Skit Using "Sunny, the Solar Snake" 

Before c l a s s ,  h e a t  a r o c k  i n  t h e  s u n  f o r  "Sunny" t o  u s e  
as a p r o p .  Arrange  t h e  young s t u d e n t s  i n - a  c i r c l e  a.nd h a v e  
t h e  p r e s e n t e r  s i t  a l o n g  t h e  e d g e  o f  t h e  c i r c l e .  The r o c k  
s h o u l d  be on t h e  p r e s e n t e r ' s  l a p .  

The s k i t  s tarts as  "Sunny" s l i t h e r s  up on t h e  r o c k .  

Sunny: SSSS . . . . .  H e l l o ,  I ' m  Sunny,  t h e  S o l a r  Snake .  What 
are  y o u r  names? 

P r e s e n t e r :  (Encourage  s t u d e n t s  t o  s a y  t h e i r  names one  a t  a 
time. ) 

Sunny: My name starts w i t h  t h e  l e t t e r  S .  SSSS . . . . .  
P r e s e n t e r :  (Hold  up t h e  c a r d  w i t h  t h e  l e t t e r  " S "  p r i n t e d  on 

i t .  Encourage t h e  s t u d e n t s  t o  s a y  " S " . )  

Sunny: " S "  i s  a v e r y  s p e c i a l  l e t t e r  t o  m e  b e c a u s e  i t  s t a n d s  
f o r  s n a k e ,  s u n ,  and Sunny,  my name. 

P r e s e n t e r :  (Ho ld  up t h e  p i c t u r - e  of  "Sunny" s u n n i n g  on  t h e  
r o c k .  ) 

Sunny: Y o u ' r e  p r o b a b l y  wonder ing  why my name is Sunny, t h e  
-- S o l a r  Snake.. Sunny a n d  s o l a r  are b o t h  words  t o  d e s c r i b e  
t h e  s u n ,  a n d  o f  c o u r s e  you a l l  know I'm a s n a k e .  A l l  
s n a k e s  l o v e  t o  l i e  i n  t h e  s u n  b e c a u s e  t h e  s u n  w a r m s  t hem,  
making i t  p o s s i b l e  f o r  them t o  move. When I w a s  l i t t l e ,  
I l o v e d  t o  l i e  i n  t h e  s u n  more t h a n  any o t h e r  s n a k e  my 
p a r e n t s  h a d  e v e r  s e e n .  S o  my p a r e n t s  named m e  Sunny, 
t h e  S o l a r  Snake. ( P a u s e . )  

Have you o f t e n  s a t  i n  t h e  s u n  y o u r s e l v e s ?  How d o e s  
i t  make you f e e l ?  I l i k e  l y i n g  on my r o c k  b e c a u s e  t h e  
sun  w a r m s  i t  too .  Woilld you l i k e  t o  f e e l  my w a r m  rock?  

P r e s e n t e r :  ( P a s s  t h e  r o c k  a r o u n d  t h e  c i r c l e .  When i t  r e t u r n s ,  
h a v e  "Sunny." s l i t h e r  up on i t  a g a i n .  ) 

Sunny: Today I'm v i s i t i n g  you t o  show you how t h e  s u n ' s  
e n e r g y  is h e l p f u l  t o  l i v i n g  t h i n g s .  Sometimes t h e  s u n ' s  
e n e r g y  is c a l l e d  s o l a r  e n e r g y .  Can a l l  o f  you s a y  t h a t ?  

P r e s e n t e r :  (Encourage  t h e  s t u d e n t s  t o  s a y  " s o l a r  e n e r g y " .  ) 

Sunny: ( t o  t h e  p r e s e n t e r )  P l e a s e  p u t  my r o c k  i n  t h e  sunny 
window. Then I ' l l  l i e  t h e r e  and l i s t e n  t o  you t e l l  u s  
a b o u t  t o d a y ' s  e x p e r i m e n t s  w i t h  s o l a r  e n e r g y .  

n 

n 

P r e s e n t e r :  ( P l a c e  "Sunny" and  t h e  r o c k  on t h e  window s i l l .  
Then e x p l a i n  t o  t h e  s t u d e n t s  which e x p e r i m e n t s  t h e y  w i l l  
be p e r f o r m i n g  t o d a y . )  
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Teacher Information 

Sunny the Solar Snake 

Suggested Grade Level and Skill Area 

7-12 Home Economics i n  which c h i l d  development i s  t a u g h t  
Chi ld  Development 
Future. Homemakers o f  America 

/ > 

Skill Objectives 
Using s imple  sewing s k i l l s ,  i n c l u d i n g  p inn ing  and hand o v e r c a s t  
s t  i t c h i n g  

Decora t ing  a d r a f t  s t o p p e r  t o  look  l i k e  a snake 

P r e s e n t i n g  a s k i t  and some s imple  s o l a r  energy expe r imen t s  t o  young 
c h i l d r e n  

Exp la in ing  pu rposes  and r e s u l t s  t o  young c h i l d r e n  

Sunmariz i n g  c o n t e n t  

Content 0 bjectives 

A s imple  v i s u a l  a i d  such as a puppet d r a f t  s t o p p e r  can be used t o  
s t i m u l a t e  c h i l d r e n ' s  c u r i o s i t y  about  t h e  world.  

A s k i t  i s  a s imple  way t o  convey new i n f o r m a t i o n  t o  young c h i l d r e n .  

Simple s o l a r  energy experiments  i n  which young c h i l d r e n  can p a r t i -  
c i p a t e  w i l l  a r o u s e  t h e i r  i n t e r e s t  and c r e a t e  a p o s i t i v e  l e a r n i n g  
environment i n  which t o  t e a c h  about  s o l a r  energy. 

T h e  u s e f u l n e s s  of s o l a r  energy can e a s i l y  be d e m o n s t r a t e d  t o  young 
c h i l d r e n  by such a c t i v i t i e s  as u s i n g  t h e  sun t o  h e a t  water i n  
p l a s t i c  bags ,  make dough r ise ,  t e l l  t i m e ,  and d ry  c l o t h i n g .  The 
need f o r  s o l a r  energy i n  p l a n t  growth can be  i l l u s t r a t e d  by growing 
s e e d s  w i t h  and w i t h o u t  s u n l i g h t .  

Young c h i l d r e n  are capab le  of  l e a r n i n g  about  t h e  importance of s o l a r  
energy.  

\ / 

Background 

A s  t h e  c o s t s  o f  f o s s i l  f u e l s  con t inue  t o  i n c r e a s e ,  more and more 
peop le  w i l l  t u r n  t o  t h e  sun as an a l t e r n a t i v e  sou rce  of energy. Today's 
s t u d e n t s ,  b o t h  h i g h  s c h o o l  and e l emen ta ry ,  w i l l  become t h e  p o l i c y  makers 
and consumers of tomorrow. By a c q u a i n t i n g  them w i t h  t h e  uses  o f  s o l a r  
ene rgy ,  w e  can h e l p  p r e p a r e  them f o r  t h e i r  f u t u r e  r o l e s .  

Ch i ld ren  a l s o  communicate what t hey 've  l e a r n e d  t o  t h e i r  p a r e n t s ,  
and i n  t h i s  way w e ,  a s  e d u c a t o r s .  can convey t h e  e f f e c t s  of  ou r  l e s s o n s  
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beyond 
energy 
w e  can 

t h e  classroom. 
c r i s i s  and t h e  
have an e f f e c t  

By t e a c h h g  our  s t u d e n t s  t h e  s e r i o u s n e s s  o f  t h e  
p o s s i b i l i t i e s  of a l t e r n a t i v e  sou rces  of energy ,  
beyond bo th  t h e  c lass room and today. 

Th i s  a c t i v i t y  focuses  on some of t h e  ways i n  which s o l a r  energy is  
used. I t  w i l l  a c q u a i n t  s t u d e n t s  w i t h  t h e  bas i c  e f f e c t s  of  s o l a r  energy:  
h e a t i n g ,  d ry ing ,  and pho tosyn thes i s .  A s  o l d e r  s t u d e n t s  t each  younger 
ones ,  they  w i l l  a l l  become more a p p r e c i a t i v e  of t h e  importance of s o l a r  
energy i n  t h e i r  everyday l ives .  They w i l l  a l s o  l e a r n  about  some s imple  
ways i n  which s o l a r  energy can serve as a replacement  f o r  f o s s i l  f u e l s :  
by h e a t i n g  w a t e r ,  by d r y i n g  c l o t h e s  n a t u r a l l y ,  by caus ing  dough t o  rise. 

Advance Planning 

Obtain t h e  f a b r i c  f o r  t h e  d r a f t  s t o p p e r s  w e l l  i n  advance of t h e  
a c t i v : i t y .  Assemble o t h e r  needed materials and equipment.  

Dup l i ca t e  t h e  worksheet  f o r  c l a s s  use .  

Loca te  any unusual  materials needed f o r  t h e  s o l a r  energy  exper iments ,  
bu t  a l low s t u d e n t s  t o  t a k e  over  t h e  r e s p o n s i b i l i t y  f o r  o b t a i n i n g  
most of t h e  materials. 

I f  th:is  a c t i v i t y  i s  no t  b e i n g  conducted as p a r t  of  a c h i l d  develop- 
ment program i n  which home eccnomics s t u d e n t s  normal ly  work w i t h  
young c h i l d r e n  ir, c l a s s ,  l o c a t e  an e lementary  o r  p re schoo l  class f o r  
which your  s t u d e n t s  can perform t h i s  a c t i v i t y .  

Suggested Time Allotment 

1 p e r i o d  t o  i n t r o d u c e  t h e  a c t i v i t y  and p l a n  t h e  implementat ion of i t  

1-2 p e r i o d s  t o  p r a c t i c e  t h e  s k i t  and p r e p a r e  t h e  exper iments  

1 morning o r  a f t e r n o o n  t o  conduct  t h e  a c t i v i t y  

1 p e r i o d  t o  answer q u e s t i o n s  and summarize t h e  a c t i v i t y  

Since some of t h e  exper iments  w i l l  r e q u i r e  a longe r  p e r i o d  of t i m e  
(hours  t o  weeks) f o r  r e s u l t s  t o  become e v i d e n t ,  e i t h e r  s t u d e n t s  o r  
t h e  t e a c h e r  of t h e  younger class should p l a n  follow-up and summaries 
as needed. 

Suggested Approach 

Although p e r f e c t  f o r  a c h i l d  development class i n  which home 
economics s t u d e n t s  normally work w i t h  young c h i l d r e n  as p a r t  of 
t h e i r  c l a s s  a s s i p m e n t ,  t h i s  a c t i v i t y  can e a s i l y  be  performed i n  
an e lementary  o r  p re schoo l  c lassroom. Many e lementary  t e a c h e r s  
would be  happy t o  have o l d e r  s t u d e n t s  p rov ide  a l e s s o n  f o r  t h e i r  
c l a s s e s .  

n 
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This  a c t i v i t y  shou ld  be  approached a s  an o p p o r t u n i t y  f o r  home 
economics s t u d e n t s  t o  a c t  as t e a c h e r s  o f  younger s t u d e n t s .  Each 
s t u d e n t  can be  a s s igned  a p a r t  of t h e  a c t i v i t y  t o  perform. 
n a t i v e l y ,  t h e  home economics s t u d e n t s  can be  d iv ided  i n t o  groups,  
and each  group can p r e p a r e  a d i f f e r e n t  experiment  t o  per form w i t h  
a d i f f e r e n t  group of  younger s t u d e n t s .  O r  each group can p r e p a r e  
t h e  s k i t  f o r  a d i f f e r e n t  e lementary  class.  

klter-  

P repa re  t h e  s t u d e n t s  f o r  t h e i r  r o l e s  as t e a c h e r s .  Emphasize t h e  
impor t ance  of what t h e y ' r e  go ing  t o  do and how t h e y ' r e  go ing  t o  do 
i t .  Give them ample t i m e  t o  p r a c t i c e  t h e  s k i t ,  p r e p a r e  t h e  expe r i -  
ments,  and p r e p a r e  f o r  S t e p s  14 and 15 i n  t h e  procedure .  

Encourage t h e  home economics s t u d e n t s  t o  a c t  n a t u r a l l y  w i t h  younger 
c h i l d r e n .  Make s u r e  they  g ive  t h e  younger c h i l d r e n  t i m e  t o  respond 
t o  q u e s t i o n s  and t o  e x p r e s s  t h e i r  own q u e s t i o n s ,  answers ,  and 
f e e l i n g s .  

The younger c h i l d r e n  should  observe each  experiment  from s t a r t  t o  
f i n i s h .  P l an  a s e p a r a t e  follow-up l e s s o n  f o r  t h e  l o n g e r  exper iments .  
I f  t h i s  i s  n o t  p o s s i b l e ,  make s u r e  t h e  e lementary  o r  p re schoo l  
t e a c h e r  i s  aware of  t h e  need t o  demonst ra te  and e x p l a i n  t h e s e  r e s u l t s  
as they  occur .  

Points for Discuss ion 
How does a d r a f t  s t o p p e r  save energy?  

What o t h e r  p r o j e c t s  could  t h e  class make t o  save energy i n  t h e  home 
o r  c lassroom? 

What are some of t h e  ways w e  can use  t h e  sun  t o  do work o r  p rov ide  
energy?  

Why i s  i t  impor t an t  t o  start  t e a c h i n g  c h i l d r e n  a t  a young age?  
methods can w e  use  t o  h e l p  them l e a r n  i n  an en joyab le  way? 

What 

How can p a r e n t s  h e l p  t h e i r  c h i l d r e n  l e a r n ?  
p a r e  t h e i r  c h i l d r e n  f o r  s c h o o l ?  

How can t h e y  h e l p  pre-  
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Typical Results 

The r e s u l t s  of  t h e  s imple  experiments  should  occur  as Eollows: 

a. The water  i n  t h e  b l a c k  p l a s t i c  bag w i l l  become w a r m  a f t e r  
several  hours .  

b. Over s e v e r a l  weeks, t h e  s e e d s  p laced  i n  s u n l i g h t  w i l l  germi- 
n a t e  and develop s t r o n g ,  green,  h e a l t h y  l e a v e s  and stems. 
Those s e e d s  p laced  i n  t h e  d a r k  e i t h e r  w i l l  n o t  germina te  o r  
w i l l  develop weak, s p i n d l y ,  ye l low stems and leaves and 
w i l l  d i e  due t o  l a c k  of  s u n l i g h t .  

c. The T - s h i r t s  w i l l  l i n e  dry  a c c o r d i n g  t o  t h e  t y p e  of day on 
which they  are hung o u t .  

d. The y e a s t  bread o r  c o f f e e  cake dough w i l l  q u i c k l y  double  i n  
s i z e  when p l a c e d  i n  a w a r m ,  sunny window. 

e. S t u d e n t s  should  be a b l e  t o  e x p r e s s  e a s i l y  how t h e y  f e e l  i n  
t h e  sun. 

f .  Once c a l i b r a t e d ,  t h e  p a p e r  p l a t e  s u n d i a l s  should be a b l e  t o  
t e l l  t i m e  a c c u r a t e l y  o v e r  several weeks. 
c a l i b r a t e d  on t h e  hour  b e f o r e  each  day of use.  

They should  b e  

Eva I u at i o in 
Observe s t u d e n t s ’  s k i l l s  i n  working w i t h  younger s t u d e n t s ,  pre-  
p a r i n g  and conduct ing  t h e  s k i t  and exper iments ,  and summarizing 
t h e  a . c t i v i t y .  

Check t h e  d r a f t  s t o p p e r s  f o r  ev idence  of  sewing a b i l i t y ,  n e a t n e s s ,  
and c r e a t i v e  d e s i g n  of t h e  s n a k e ’ s  f a c e .  

Ask s t u d e n t s  t o  l i s t  s imple  exper iments  which i l l u s t r a t ; !  t h e  con- 
c e p t s  of  s o l a r  energy.  

Mod i f  icat i o n s 
The younger s t u d e n t s  can h e l p  make t h e  snake d r a f t  s t o p p e r s  and 
h e l p  d e s i g n  t h e i r  f a c e s .  

Home economics s t u d e n t s  can encourage t h e  p a r e n t s  t o  p a r t i c i p a t e  i n  
t h e i r  c h i l d r e n ’ s  l e a r n i n g  e x p e r i e n c e s .  Have t h e  c lass  o r  an 
i n t e r e s t e d  group of  s t u d e n t s  d r a f t  a l e t t e r  t o  t h e  p a r e n t s ,  
e x p l a i n i n g  t h e  s o l a r  energy  a c t i v i t i e s  conducted i n  c lass  and 
encouraging t h e  p a r e n t s  t o  conduct a similar a c t i v i t y  a t  home as 
enrichment  and re inforcement .  E d i t  t h e  l e t t e r  and d u p l i c a t e  i t  on 
s c h o o l  s t a t i o n e r y .  Send i t  home w i t h  t h e  younger s t u d e n t s .  
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The Best of Energy Book: Grades 1-3 and Grades 4-6, 
CSU Extension Service, Denver County, and Denver Public Schools. 
(Denver Co. Extension Office, 1300 East Virginia Avenue, 
Denver, CO 80209, $11.50.)  

The Best Present of A l l :  
Oliver Houck. 
(National Wildlife Federation, 1412 Sixteenth Street, M.W. 
Washington, DC 20036, single copy free, additional copies 
$.30 each.) 

A Reprint from Ranger Rick's Nature Magazine, 

Catch a Sunbeam: A Book of Solar Study and Experiments, Florence Adams. 
(Harcourt Brace Jovanovich, Inc., 757 Third Avenue, New York, NY 
10017, 1978, $7.95.)  

The Day We Saw the Sun Come Up, Alice E. Goudey. 
(Charles Scribner's Sons, Shipping and Service Center, Vreeland 
Avenue, Totowa, NJ 07512, 1961, $8.95.)  

Energy Activities with Energy Ant (Grades 1-3): 
(U.S. Department of Energy, Distribution, Office of Administration 
and Services, Washington, DC 20545, 1975,  free.) 

"E" the Magnificent Magician, National Science Teacher's Association. 
(U.S. Department of Energy, Technical Information Center, PO Box 
62, Oak Ridge, TN 37830, 1980, free.) 

Energy from the Sun, Melvin Berger. 
(Distributed by Harper & Row Publishers, Keystone Industrial Park, 
Scranton, PA 18512, 1976, $6.89.)  

Putting the Sun to Work, Jeanne Bendick. 
(Garrard Publishing Company, 16C7 North Karket Street, Champaign, 
IL 61820, 1979, $5.97. )  

- Science Activities in Energy, The American Museum of Atomic Energy, 
Oak Ridge Associated Universities. 
(U.S. Department of Energy, Technical Information Center, 
P.O. Box 62,  Oak R-idge TN 37830, free.) 

Tilly's Catch-a-Sunbeam Coloring Book, Tilly Spetang. 
(Environmental Action Reprint Service, Box 545, La Veta, CO 81055, 
1975, $1.50.)  
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7 
Living with Alternative Energy 

I 

I nt rod uction 
Have y o u  ever t h o u g h t  about  w h a t  i t  w o u l d  b e  l i k e  t o  

l i v e  i n  a h 3 u s e  t h a t  w a s  h e a t e d  o r  c o o l e d  b y  solar e n e r g y ?  
Mow w o u l d  y o u r  l i f e  b e  d i f f e r e n t  i f ' y o u r  f a m i l y  d e c i d e d  t o  
h e a t  y o u r  home p r i m a r i l y  w i t h  wood? U s i n g  a l t e r n a t i v e  s o u r c e s  
of e n e r g y  i n  y o u r  home w o u l d  cause some c h a n g e s  i n  t h e  way 
y o u r  f a m i l y  l i v e s .  T h e s e  c h a n g e s  are o f t e n  c a l l e d  c h a n g e s  i n  
l i f e s t y l e .  

I n  t h i s  a c t i v i t y  y o u  w i l l  r e a d  a b o u t  f a m i l i e s  w h i c h  h a v e  
d i f f e r e n t  e n e r g y - c o n s u m i n g  l i f e s t y l e s .  A s  y o u  r e a d  e a c h  case 
s t u d y ,  t h i n k  a b o u t  t h e  t y p e  o f  e n e r g y  t h e  f a m i l y  i s  u s i n g .  
Is  i t  a- r e n e w a b l e  o r  n o n r e n e w a b l e  e n e r g y  r e s o u r c e ?  How h a s  
i t  c h a n g e d  t h e  f a m i l y ' s  l i f e s t y l e ?  P e r h a p s  y o u  c a n  i m a g i n e  
w h a t  i t  w o u l d  be l i k e  f o r '  y o u r  f a m i l y  t o  l i v e  i n  each o f  t h e  
h o u s e s  d e s c r i b e d  i n  t h e  case s t u d i e s .  
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0 b jec t ives 

A t  t h e  comple t ion  o f  t h i s  a c t i v i t y ,  you s h o u l d  b e  a b l e  
t o  

o i d e n t i f y  t h e  k i n d s  of  ene rgy  u s e d  t o  h e a t  homes, 
o cietermine w h e t h e r  e a c h  k i n d  o f  ene rgy  is a r enewab le  

o ana lyze  t h e  changes  i n  l i f e s t y l e  t h a t  each  k i n d  of  

o r e c o g n i z e  t h e  commitment needed t o  l i v e  i n  a house  

o r  nonrenewable  r e s o u r c e ,  

ene rgy  use  would r e q u i r e ,  and 

h e a t e d  w i t h  a n  a l t e r n a t i v e  source o f  e n e r g y .  

Skills and Knowledge You Need 

T h e  s k i l l  o f  r e a d i n g  and d i s c u s s i n g  a case s t u d y  
T h e  knowledge t h a t  c a u l k i n g  is a p u t t y - l i k e  mater ia l  
used  t o  s e a l  j o i n t s  o r  c r a c k s  a rounQ d o o r s  a n d  windows 
T h e  knowledge t h a t  i n s u l a t i o n  is a mater ia l  t h a t  slows 
h e a t  l o s s  from a home 

Materials and Equipment 

a n o t e p a d  and p e n c i l  f o r  r e c o r d i n g  

Proced ui re 

1. The t e a c h e r  o r  a n o t h e r  s t u d e n t  w i l l  d i v i d e  y o u r  
c lass  i n t o  t h r e e  g r o u p s .  

2 .  Appoint  one  p e r s o n  t o  b e  t h e  r e c o r d e r  o f  y o u r  g r o u p ' s  
d i s c u s s i o n .  

3 .  Read and d i s c u s s  e a c h  case s t u d y .  

4 .  A n s w e r  t h e  q u e s t i o n s  i n  t h e  q u e s t i o n  s e c t i o n .  

5. When a l l  t h r e e  g roups  are f i n i s h e d ,  y o u r  c lass  
s h o u l d  r e a s s e m b l e  and d i s c u s s  t h e  t h r e e  d i f f e r e n t  
l i f e s t y l e s  p r e s e n t e d .  
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Case Study I 

,, a* 
e: 

I- - 

h L  

T h e  W a r n e r s  moved  f r o m  a 
l a rge  m i d - w e s t e r n  c i t y  t o  a 
small  t o w n  i n  t h e  c o u n t r y .  
Xr. W a r n e r  was t r a n s f e r r e d  
b y  h i s  company  t o  m a n a g e  a 
f a c t o r y  l o c a t e d  i n  t h e  t o w n .  
h l r s .  ' W a r n e r  h a d  w o r k e d  as a 
t e c h n i c i a n  i n  a m e d i c a l  of-  
f i c e ,  b u t  d i d  n o t  p l a n  t o  
b e g i n  w o r k  i n  t h e  new loca- 
t i o n  f o r  s eve ra l  m o n t h s ,  
u n t i l  t h e  f a m i l y  was w e l l  
s e t t l e d .  T h e  W a r n e r s  h a v e  
t h r e e  c h i l d r e n  of e l e m e n t a r y  
s c h o o l  a g e .  

T h e  f a m i l y  f o u n d  a n  o l d e r  s i n g l e - f a m i l y  d w e l l i n g  i n  t h e i r  new 
t o w n .  I t  w a s  c lo se  t o  t h e  scliool t h e  c h i l d . r e n  were a t t e n d i n g  a n d  
w i t h i n  w a l k i n g  d i s t a n c e  o f  most c o m m u n i t y  s e rv i ces .  

T h e  home t h e  W a r n e r s  moved i n t o  was b u i l t  i n  t h e  l a t e  1 9 3 0 ' s .  
I t  w a s  a t w o - s t o r y  home w i t h  a l i v i n g  room, d i n i n g  r o o m ,  k i t c h e n ,  
t h r e e  b e d r o o m s ,  a n d  o n e  a n d  o n e  h a l f  b a t h s .  One  bedroom was o n  
t h e  f i r s t  f l o o r .  T h e  h o u s e  was i n s u l a t e d  w i t h  3 i n c h e s  o f  c e l l u -  
l o s e  i n s u l a t i o n  i n  t h e  c e i l i n g  a n d  almost n o n e  i n  t h e  s i d e  w a l l s .  
A l l  t h e  w i n d o w s  a n d  d o o r s  h a d  w o o d e n  s to rm w i n d o w s  w h i c h  were i n  
n e e d  o f  c a u l k i n g .  

T h e  e l d e r l y  c o u p l e  f r o m  vhom t h e  W a r n e r s  b o u g h t  t h e  h o u s e  i n -  
d i c a t e d  t h a t  t h e  h e a t i n g  a n d  h o t  water b i l l s  were n o t  u n r e a s o n a b l e  
f o r  a h o u s e  o f  t h a t  s i z e .  ?'he h e a t i n g  s y s t e m  u t i l i z e d  a g a s - f i r e d  
furnace which had been converted f r o m  coa l  some years  e a r l i e r .  
Water was a l s o  h e a t e d  w i t h  n a t u r a l  gas .  

T h e  W a r n e r  f a m i l y  moved i n t o  t h e  h o u s e  a t  t h e  e n d  of t h e  
summer  a n d  a d j u s t e d  well t o  t h e i r  new home a n d  c o m m u n i t y .  A s  t h e  
w e a t h e r  became c o l d e r ,  t h e  f a m i l y  n o t i c e d  t h a t  t h e  m o n t h l y  h e a t i n g  
b i l l s  were q u i t e  h i g h .  Zrs. W a r n e r  was home a l l  d a y  a n d  c o n s e -  
q u e n t l y  d id .  most o f  t h e  h o u s e w o r k  t h e n .  T h e  c h i l d r e n  were i n  a n d  
o u t  of t h e  h o u s e  f r e q u e n t l y .  T h e  W a r n e r s '  m o n t h l y  b i l l s  were 
h i g h e r  t h a n  t h e y  h a d  e x p e c t e d  a n d  e x c e e d e d  t h e  a n o u n t  t h e y  h a d  
o r i g i n a l l y  b u d g e t e d  f o r  h e a t i n g  c o s t s .  T h e  ' l a r n e r s  h a d  n o t  
r e a l i z e d  t h a t  d u r i n g  t h e  c o l d  w i n t e r  m o n t h s  t h e  e l d e r l y  c o u p l e  h a d  
c l o s e d  o f f  t h e  u p s t a i r s  a n d  c o n d u c t e d  most o f  t h e i r  d a i l y  a c t i v i -  
t i e s  o n  t h e  f i r s t  f l o o r .  

T h e  W a r n e r s  d e t e r m i n e d  t h a t  t h e  h o u s e  n e e d e d  more i n s u l a t i o n ,  
b u t  t h i s  c o u l d  n o t  be i : , s t a l l e d  u n t i l  Yrs. U 'a rne r  w e n t  t o  w o r k  a n d  
e n o u g h  money f o r  i t  c o u l d  b e  s a v e d .  I n  t h e  m e a n t i m e ,  t h e  f a r n i l y  
r e a l i z e d  t h a t  i t s  l i f e s t y l e  u70uld h a v e  t o  be a d j u s t e d .  



.... . ..... . . . . . :. . . . .:. 

.: ._... ..... .: .(. ....'{ :.. 
:>:,.;; ..; :.: ...:. .: .. .,, 

, . . . . .. . . . :'::;;)::;: 7- 4 

Case Study 2 

and Mrs. Burns  were conce rned  

The Burns  f a m i l y  l i v e s  f i v e  m i l e s  
o u t s i d e  o f  a s m a l l  n o r t h e r n  c i t y .  
Ten yea r s  ago t h e y  b u i l t  a r a n c h  
home f o r  t h e i r  f a m i l y  of  s i x  on 
f i v e  acres  of h e a v i l y  wooded l a n d .  
They have  f o u r  s o n s :  R o b 2 r t ,  a g e  
18; Kenneth ,  age  1 6 ;  George ,  a g e  
1 2 ;  and  J o n a t h a n ,  age 9 .  T h e i r  
home h a s  been  t h e  s o u r c e  o f  much 
enjoyment  f o r  them. Both M r .  and 
Mrs. Burns  work i n  t h e  c i t y .  Mr. 
Burns  works as a b u i l d i n g  i n s p e c t o r  
and Mrs. Burns  works as a manager 
i n  a l o c a l  depa r tmen t  s to re .  

n 

For s eve ra l  w i n t e r s  t h e  Burns 
had  been  k e e p i n g  t r a c k  of  t h e i r  
e n e r g y  c o s t s .  They had  n o t i c e d  a 
68% increase i n  t h e  p r i c e  o f  f u e l  
o i l  i n  f o u r  y e a r s .  F u e l  o i l  w a s  
u s e d  t o  h e a t  t h e i r  home as w e l l  as 
t o  h e a t  h o t  water f o r  t h e  f a m i l y  
a l l  y e a r  l o n g ,  and w i t h  f o u r  
c h i l d r e n  t h e  need  f o r  h o t  w a t e r  
was g r e a t !  With t h e i r  e l d e s t  s o n  
Rober t  c o n t e m p l a t i n g  c o l l e g e ,  Mr. 

abou t  t h e  a d d i t i o n a l  f i n a n c i a l  
r e s p o n s i b i l i t y  t h e y  would soon  i n c u r .  

The f a m i l y  d e c i d e d  t h a t  one  way i n  which t h e y  c o u l d  s a v e  
money and e n e r g y  would b e  t o  i n s t a l l  a wood f u r n a c e  i n  t h e  base- 
ment .  The wood f u r n a c e  c o u l d  b e  hooked t o  t h e i r  o i l - f i r e d  f u r n a c e  
as an  auxi :Liary s o u r c e  of h e a t  f o r  t h e  h o u s e .  H o t  water f o r  
d o m e s t i c  u s e  c o u l d  a l so  b e  h e a t e d  by th.e wood f u r n a c e .  The f a m i l y  
r e a l i z e d  t h a t  t h e y  had  a s o u r c e  o f  wood r i g h t  i n  t h e i r  own back- 
y a r d .  S i n c e  M r .  Burns  had  i n d i c a t e d  a d e s i r e  t o  s t a r t  a g a r d e n ,  
t h e  f a m i l y  c u t  t h e  t r ee s  down i n  t h a t  s e c t i o n  o f  t h e  yai-d which 
w a s  t o  b e  u s e d  f o r  g a r d e n i n g .  

The wood f u r n a c e  w a s  i n s t a l l e d  and t h e  f a m i l y  worked t o g e t h e r  
chopp ing  and s t a c k i n g  wood. Dur ing  t h e  f a l l  and w i n t e r ,  when h e a t  
w a s  r e q u i r e d ,  t h e  f a m i l y  u s e d  t h e  new wood f u r n a c e .  I t  w a s  neces -  
s a r y  t o  f e e d  t h e  wood f u r n a c e  t h r e e  t i m e s  p e r  d a y :  i n  t h e  morning ,  
a f t e r  s c h o o l ,  and i n  t h e  e v e n i n g  b e f o r e  b e d .  A f t e r  a p e r i o d  of 
a d j u s t m e n t ,  t h e  Burns  found  t h e i r  wood-heated home v e r y  c o m f o r t a b l e  
and were c o n t e n t  w i t h  t h e i r  a t t e m p t  t o  s a v e  money and c o n s e r v e  on 
t h e  w o r l d ' s  l i m i t e d  r e s o u r c e s .  
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The nogers  f a m i l y ,  which 
c o n s i s t s  o f  f a t h e r ,  m o t h e r ,  
and  two c h i l d r e n  ( F l a r c i ,  age 
13. and B le l an ie ,  age 9 ) ,  
r e a l i z e d  t h a t  t h e y  had  o u t -  
grown t h e i r  smal l  bungalow 
i n  a s o u t h w e s t e r n  c i t y .  
They l o o k e d  a t  s e v e r a l  l a r g e r  
homes f o r  s a l e  i n  t h e i r  c i t y ,  
b u t  d e c i d e d  t h a t  none of t h e  
homes t h e y  s a w  m e t  t h e i r  
e x p e c t a t i o n s .  Because e n e r g y  
c o s t s  were r a p i d l y  i n c r e a s i n g  
i n  t h e i r  p a r t  of t h e  c o u n t r y ,  
t h e y  s o u g h t  a home t h a t  was 
b u i l t  w i t h  e n e r g y  conse rva -  
t i o n  i n  m i n d .  The  Rogers 
wanted  a home which  would b e  
i n e x p e n s i v e  b o t h  t o  h e a t  i n  
t h e  w i n t e r  and  t o  cool i n  t h e  
sumne r . 

Afte r  much t h o u g h t ,  t h e  Rogers d e c i d e d  t h a t  p e r h a p s  t h e  o n l y  
way t h e y  would get  t h e i r  e n e r g y - e f f i c i e n t  home would be t o  b u i l d  
o n e .  They l o o k e d  a t  many house  p l a n s  and  f i n a l l y  dec ided  t o  b u i l d  
a p a s s i v e  s o l a r  home. A f t e r  c o n s u l t i n g  b o t h  an  a r c h i t e c t  and  a n  
e n g i n e e r  about  t h e  p l a n ,  t h e y  found  a g e n e r a l  c o n t r a c t o r  who b u i l t  
t h e  home f o r  them. 

The home w a s  p l a n n e d  w i t h  f l o o r - t o - c e i l i n g  windows on  t h e  s o u t h  
s i d e  o f  t h e  h o u s e  and  v e r y  few windows on t h e  n o r t h  s i d e .  The win- 
dows had  s h a d e s  which cou1.d be r a i s e d  o r  lowered i n  order  t o  c o n t r o l  
t h e  e n t r y  o f  t h e  s u n ' s  r a y s  i n t o  t h e  h o u s e .  The i n t e r i o r  of t h e  
home w a s  open and  had  s p a c e s  which  c o u l d  be a d a p t e d  t o  t h e  a c t i v i t i e s  
of t h e  f a m i l y .  T h i s  was i n  marked c o n t r a s t  t o  t h e i r  f o r m e r  home, i n  
which e a c h  i n d i v i d u a l  room h a d  a. s e p a r a t e  p u r p o s e .  

Whi l e  t h e  home w a s  b e i n g  b u i l t ,  t h e  Rogers  p l a n n e d  t h e  i n t e r i o r  
d e c o r a t i o n  and  t h e  l a n d s c a p i n g .  They c o n s i d e r e d  s u c h  f a c t o r s  a s  t h e  
t y p e  o f  t r ee s  and s h r u b s  which s h o u l d  be p l a n t e d  a r o u n d  t h e  h o u s e  
and  t h e  t y p e  o f  f u r n i s h i n g s  which would absorb  o r  r e f l e c t  t h e  s u n ' s  
r a y s .  

The Rogers e x c i t e d l y  moved i n t o  t h e i r  e n e r g y - e f f i c i e n t  p a s s i v e  
s o l a r  home. A f t e r  s e v e r a l  months t h e  f a m i l y  members s a t  down o n e  
e v e n i n g  t o  d i s c u s s  l i f e  i n  t h e i r  new home. They r ea l i zed  t h a t  t h e i r  
h e a t i n g  c o s t s  were q u i t e  low and  t h a t  t h e  house  was e x c e p t i o n a l l y  
c o m f o r t a b l e .  One r e a s o n  f o r  t h i s  was t h a t  t h e y  had l e a r n e d  t o  manage 
t h e  house  e f f i c i e n t l y .  I n  d i s c u s s i n g  t h e i r  c u r r e n t  home m a i n t e n a n c e  
a c t i v i t i e s ,  t h e y  commented on t h e  ways i n  wh ich  t h e i r  l i f e s t y l e  had  
ch an  ged . 
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Questions 

Case Study 1 

1. I n  what ways c o u l d  t h i s  f a m i l y  a d j u s t  i t s  l i f e s t y l e  
t o  s a v e  e n e r g y ?  

2 .  'What k i n d  o f  e n e r g y  is u s e d  t o  h e a t  t h i s  house?  I s  
t h i s  e n e r g y  r enewab le  o r  nonrenewable?  

3 .  ' C o n s i d e r i n g  t h e  f a m i l y ' s  f i n a n c i a l  s i t u a t i o n ,  what 
s m a l l  s t r u c t u r a l  changes ,wh ich  would n o t  be too  
c o s t l y , c o u l d  be made t o  t h i s  home t o  make i t  more 
e n e r g y  e f f i c i e n t ?  

4 .  'What l a rge  s t r u c t u r a l  c h a n g e s  would you s u g g e s t ?  

5. :How w i l l  t h i s  f a m i l y ' s  e n e r g y  n e e d s  change  as t h e  
i 

c h i l d r e n  ge t  o l d e r ?  

6 .  I n  t h e  f u t u r e ,  what e n e r g y  f a c t o r s  s h o u l d  t h i s  
f a m i l y  c o n s i d e r  when making a h o u s i n g  p u r c h a s e ?  

Case Study 2 

1. What c h a n g e s  i n  f a m i l y  l i f e s t y l e  would o c c u r  as a 
r e s u l t  of h e a t i n g  a h o u s e  w i t h  wood? 

. 

3 

n 

2 .  What h e a t i n g  cos t s  d i d  t h i s  f a m i l y  h a v e  a f t e r  t h e  wood 
f u r n a c e  was i n s t a l l e d ?  

3. 'What c h a n g e s  i n  r e s p o n s i b i l i t i e s  o c c u r r e d  when t h i s  
f a m i l y  s w i t c h e d  t o  wood h e a t i n g ?  

4 .  'What w i l l  happen when t h e  f a m i l y  r u n s  o u t  o f  wood on 
i ts  p r o p e r t y ?  

5. Who w i l l  t a k e  care o f  t h e  s tove  and  t h e  wood-cu t t ing  
p r o c e s s  when a l l  o f  t h e  b o y s  h a v e  moved away from home? 

6 .  What c h a n g e s  c o u l d  t h e  B.urns make t o  t h e  s t r u c t u r e  o f  
. t h e i r  home t o  make i t  more e n e r g y  e f f i c i e n t ?  

7 .  'What k i n d  o f  e n e r g y  had t h e  f a m i l y  been  u s i n g  b e f o r e  

8 .  What would happen i f  most f a m i l i e s  s t a r t e d  u s i n g  wood 

i s y i t c h i n g  t o  wood? 

f o r  home h e a t i n g ?  
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Case Study 3 

1. What k i n d s  o f  a c t i v i t i e s  d i d  t h e  Rogers h a v e  t o  
p e r f o r m  t o  manage t h e i r  h o u s e  e f f i c i e n t l y ?  

2 .  What c h a n g e s  i n  l i f e s t y l e  would be n e c e s s a r y  as  a 
r e s u l t  o f  l i v i n g  i n  a p a s s i v e  s o l a r  home? 

3 .  What might  h a v e  happened t o  t h e  f a m i l y ' s  h e a t i n g  
cos t s  i f  t h e  h o u s e  h a d n ' t  been  managed p r o p e r l y ?  

4 .  What e n e r g y  r e s o u r c e s  d i d  t h e  Rogers s a v e  by l i v i n g  
i n  a p a s s i v e  s o l a r  home? 

5 .  What o t h e r  r e s o u r c e s  d i d  t h e  Rogers u s e  i n  o r d e r  t o  
c o n s e r v e  e n e r g y ?  

f Looking Back 

You h a v e  had t h e  o p p o r t u n i t y  t o  look a t  t h r e e  d i f f e r e n t  
methods  of h e a t i n g  a home. Each method consumed d i f f e r e n t  
amounts  and  k i n d s  o f  e n e r g y .  Each method a l s o  r e q u i r e d  a d i f -  
f e r e n t  f a m i l y  l i f e s t y l e  and  v a r y i n g  d e g r e e s  o f  commitment by 
f a m i l y  members i n  o r d e r  t o  s a v e  e n e r g y .  Fami ly  members some- 
t i m e s  h a d  t o  s u b s t i t u t e  human e n e r g y  and t i m e  t o  c o n s e r v e  non- 
r e n e w a b l e  e n e r g y  r e s o u r c e s .  They l e a r n e d  t h e  r o l e  c o o p e r a t i o n  
between f a m i l y  members p l z y s  i n  r e a c h i n g  f a m i l y  goals.  Per- 
h a p s  you c a n  t h i n k  o f  ways y o u r  f a m i l y  c a n  work t o g e t h e r  t o  
c o n s e r v e  nonrenewable  e n e r g y  r e s o u r c e s .  

Going Further 

Write a case s t u d y  e x p l o r i n g  how a n o t h e r  f a m i l y  m i g h t  
c o n s e r v e  e n e r g y .  P e r h a p s  you may want  t o  w r i t e  a b o u t  
a f a m i l y  u s i n g  an a l t e r n a t i v e  form of e n e r g y .  Have t h e  
c lass  d i s c u s s  y o u r  c a s e  s t u d y .  

G o  a l o n g  w i t h  some p e o p l e  who are c u t t i n g  wood f o r  u s e  
i n  a wood-burning s t o v e .  Observe t h e  work i n v o l v e d .  
Ask t h e  p e o p l e  why t h e y  are h e a t i n g  w i t h  wood. 

G o  t o  a s t o r e  t h a t  s e l l s  wood-burning s toves .  A s k  a 
s a l e s p e r s o n  t o  e x p l a i n  t o  you how t h e  s t o v e s  work and 
how much wood t h e y  r e q u i r e .  B e s i d e s  t h e  cost  of t h e  
s t o v e ,  what o t h e r  costs  would be i n c u r r e d  i f  you 
s w i t c h e d  t o  wood h e a t i n g ?  

T a l k  t o  a n  a r c h i t e c t  who b u i l d s  s o l a r  homes. How h a s  
t h e  a r c h i t e c t  t a k e n  i n t o  c o n s i d e r a t i o n  t h e  c h a n g e  i n  a 
f a m i l y ' s  l i f e s t y l e  t h a t  would r e s u l t  f rom l i v i n g  i n  a 
s o l a r  home? 
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Teach e r I n f o rmat i o n 

Living with Alternative Energy 

Suggested Grade Level and Skill Area 

11-12 Home Economics (Housing o r  Family L i f e )  
Future  Homemakers of  A m e r i c &  

f Y 

Skill Objectives 

Discuss ing  case s t u d i e s  as a s m a l l  group 

I d e n t i f y i n g  d i f f e r e n t  energy l i f e s t y l e s  

I d e n t i f y i n g  ways i n  which energy r e s o u r c e s  can be saved 

Content Objectives 

Homes may be h e a t e d  w i t h  renewable o r  nonrenewable s o u r c e s  of  
energy. 

A l t e r n a t i v e  s o u r c e s  o f  energy f o r  home h e a t i n g  i n c l u d e  wood and 
s o l a r .  

Heat ing  w i t h  an  a l t e r n a t i v e  s o u r c e  of energy r e q u i r e s  a commitment 
by fami ly  members and a change i n  fami ly  l i f e s t y l e .  

By i n c r e a s i n g  fami ly  c o o p e r a t i o n  and a l l o w i n g  t h e  fami ly  t o  work 
t o g e t h e r  toward a common g o a l ,  h e a t i n g  w i t h  an a l t e r n a t i v e  s o u r c e  
of energy may a c t u a l l y  i n c r e a s e  t h e  q u a l i t y  of  fami ly  l i f e .  

\ c 

Background 

A s  t h e  r e a l i t y  of  t h e  s c a r c i t y  and e s c a l a t i n g  c o s t  of nonrenewable 
r e s o u r c e s  becomes more a p p a r e n t ,  more f a m i l i e s  w i l l  look  t o  a l t e r n a t i v e  
forms o f  energy  t o  h e a t  and c o o l  t h e i r  homes. To a c e r t a i n  e x t e n t  t h i s  
means t h a t  t h e i r  l i f e s t y l e s  w i l l  change. To conserve  energy c e r t a i n  
t a s k s  t h a t  were former ly  unnecessary w i l l  become t h e  r e s p o n s i b i l i t y  of 
fami ly  members. Thus, i t  appears  t h e r e  w i l l  be  a s u b s t i t u t i o n  of  human 
energy (which i s  renewable) f o r  nonhuman energy .  Some f a m i l i e s  may n o t  
want t o  e x e r t  human energy t o  conserve  energy r e s o u r c e s  and may even be 
w i l l i n g  t o  pay t h e  e v e r - i n c r e a s i n g  p r i c e  f o r  convenience.  This  i s  a 
d e c i s i o n  each fami ly  w i l l  have t o  make. 

Fami i ies  c o n s i d e r i n g  ways t o  conserve  energy w i l l  have t o  recognize  
t h a t  some changes i n  t h e  way t h e y  l i v e  may be n e c e s s a r y .  There are many 
examples of t h i s .  Fami l ies  t h a t  l i v e  i n  p o o r l y  i n s u l a t e d  houses  may f i n d  
t h a t  i t  i s  economical t o  s h u t  o f f  c e r t a i n  p o r t i o n s  of  t h e i r  homes and 
c o n f i n e  t h e i r  a c t i v i t i e s  t o  o t h e r  p o r t i o n s .  'Iurnirlg o f f  l i g h t s ,  t u r n i n g  
down t h e  h e a t ,  s h u t t i n g  t h e  water o f f  w h i l e  shaving ,  f i x i n g  and c a u l k i n g  
s torm windows, w e a t h e r s t r i p p i n g ,  d r iv i r , g  less ,  p r e p a r i n g  oven meals, 
washing l a u n d r y  i n  c o l d  w a t e r ,  and e a t i n g  fewer processed  foods are 
examples of  some changes i n  l i f e s t y l e .  
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, 
Other  changes may have more impact on t h e  ways i n  which f a m i l i e s  

f u n c t i o n .  
s p e n t  c u t t i n g ,  s p l i t t i n g ,  s t a c k i n g , a n d  p r e p a r i n g  wood. The f i r e  w i l l  have 
t o  b e  1oad.ed p e r i o d i c a l l y  throughout  t h e  day. Soot may r e q u i r e  e x t r a  
c l e a n i n g  Ely f ami ly  members. A t . t i m e s  t h e  house may seem t o o  w a r m  o r  t o o  
co ld .  These are a l l  examples of  changes i n  l i f e s t y l e .  Some f a m i l i e s  
have no t  c.onsidered t h e s e  changes b e f o r e  making t h e  d e c i s i o n  t o  purchase  
a wood-burning s t o v e .  F o r , o t h e r a ,  pu rchas ing  a s t o v e  i s  a way t o  become 
more s e l f - s u f f i c i e n t .  These f a m i l i e s  a r e  s a t i s f i e d  knowing t h a t  t hey  are 
n o t  dependent on o i l ,  n a t u r a l  gas ,  and e l e c t r i c  companies f o r  energy.  
They en joy  t h e  e x e r c i s e  of p r e p a r i n g  wood f o r  burn ing .  They f e e l  con ten t  
s i t t i n g  t o g e t h e r  around a w a r m  s t o v e  on a c o l d  w i n t e r ' s  n i g h t .  

Using a wood-burning s t o v e  may mean e x t r a  t i m e  w i l l  have t o  be 

For t:hose who l i ve  i n  a p a s s i v e  o r  a c t i v e  s o l a r  home, t h e r e  a r e  a l s o  
changes i n  l i f e s t y l e .  Opening and c l o s i n g  d r a p e r i e s  o r  s h u t t e r s  t o  a l low 
t h e  sun  i n  o r  t o  b lock  t h e  sun  o u t  i s  a ve ry  impor t an t  j ob .  The schedu le  
f o r  ac t iv i t i e s  such  as showering o r  b a t h i n g  and washing c l o t h e s  o r  d i s h e s  
may n o t  al-ways be  convenient .  P l ann ing  f o r  p e r i o d s  when t h e  sun  does n o t .  
s h i n e  can change t h e  way a f ami ly  l i v e s .  
f a m i l i e s  have found l i v i n g  i n  a s o l a r  home an e x h i l a r a t i n g  expe r i ence .  
They f e e l  f r e e  from dependence on o u t s i d e  s o u r c e s  of  energy.  
t hey  have more c o n t r o l  ove r  t h e i r  own a c t i v i t i e s .  
knowing t h a t  t h e y  are conse rv ing  t h e  wor ld ' s  f i n i t e  reso-urces  wh i l e  s a v i n g  
money t oo. 

Desp i t e  t h e s e  changes,  many 

They f e e l  
They are s a t i s f i e d  i n  

Advance Planning 

R e v i e w  t h e  background i n f o r m a t i o n  t o  p r e p a r e  f o r  class d i s c u s s i o n .  

Dup l i ca t e  case s t u d i e s  f o r  d i s t r i b u t i o n  t o  s t u d e n t s .  

Suggested Time Allotment 

One t:o two class p e r i o d s  

Suggested Approach 

Discuss  t h e  background in fo rma t ion ,  i n t r o d u c i n g  s t u d e n t s  t o  the i d e a  
t h a t  l i f e s t y l e  changes do occur  as a r e s u l t  of i n c r e a s i n g  energy 
c o s t s  and s h o r t a g e s  o f  supply .  
c rea t : ive ,  w i t h  each  pe r son  i n  t h e  fami ly  s h a r i n g  some r e s p o n s i b i l i t y  
f o r  a c o n s e r v a t i o n  behavior .  

Adap ta t ions  by f a m i l i e s  can be  v e r y  

Exp la in  t h e  way t h e  a c t i v i t y  w i l l  be  c a r r i e d  o u t .  
t h r e e  groups and d i s c u s s  t h e  case s t u d i e s .  

S tuden t s  w i l l  form 

A t  t h e  conc lus ion  of  t h e  group d i s c u s s i o n s ,  t h e  class w i l l  reassemble 
and d i s c u s s  t h e  case s t u d i e s .  The t e a c h e r  shou ld  stress t h e  im- 
p o r t a n c e  of  c o n s e r v a t i o n  behav io r s  as a means o f  s a v i n g  energy and 
t h e  r e s p o n s i b i l i t y  each  s t u d e n t  has  i n  a c h i e v i n g  an energy-conserving 
l i f e s t y l e .  n 
S m a l l e r  groups (6-8 s t u d e n t s )  may work more e f f i c i e n t l y .  
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Points for Discuss ion 

How could each  case s t u d y  s i t u a t i o n  be used t o  improve t h e  r e l a t i o n -  
s h i p s  between fami ly  members? 

How could  f a m i l i e s  lower t h e i r  energy consumption? 

Human energy may have t o  be s u b s t i t u t e d  f o r  nonhuman energy i n  o r d e r  
t o  save v a l u a b l e  r e s o u r c e s .  What e f f e c t  could t h i s  have on t h e  
amount of  t i m e  fami ly  members spend doing  household t a s k s ?  How w i l l  
i t  a f f e c t  t h e  homemaker's t i m e ?  

\ h a t  do you t h i n k  i t  would be l i k e  t o  l i v e  i n  a s o l a r  home? A home 
h e a t e d  w i t h  wood? 

Typical Results 

With l e a d e r s h i p  from t h e  t e a c h e r ,  s t u d e n t s  should unders tand  t h a t  
t h e  l i f e s t y l e s  of  f a m i l i e s / p e o p l e  w i l l  change when t h e y  u s e  a l te r -  
n a t i v e  forms of  energy .  

Eva1 u at i o n 

Observe s t u d e n t s '  s k i l l  i n  c a r r y i n g  o u t  t h e  assignment:  d i s c u s s i n g ,  
r e c o r d i n g  t h e  d i s c u s s i o n ,  and i n t e r a c t i n g .  

Have s t u d e n t s  w r i t e  an essay on living i n  a home t h a t  u s e s  a n  
a l t e r n a t i v e  form of  energy.  
t h e y  a d j u s t ?  Would t h e y  l i k e  i t ?  

What would i t  be l i k e ?  How would 

Modi f icat io n s 
Have s t u d e n t s  w r i t e  t h e i r  own case s t u d i e s  f o r  d i s c u s s i o n .  

I n v i t e  a person  who l ives  i n  a s o l a r  home o r  u s e s  a wood-burning 
s t o v e  t o  d i s c u s s  changes i n  l i f e s t y l e  w i t h  t h e  class.  
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Buying Solar Without Getting Burned : 

f \  

F 

I n t rod uction 
Have you ever  seen a newspaper  q u o t e  s i m i l a r  t o  t h i s  one?  

"Over t h e  l a s t  few months t h e  sciburb of  P i n e  
P l a i n s  h a s  s e e n  a stream o f  v i s i t o r s :  b u i l d e r s ,  
p r o s p e c t i v e  homeowners, s o l a r  e n t h u s i a s t s ,  and  
s o l a r  c r i t i c s .  T h e i r  g o a l  w a s  a house  w i t h  a 
s o l a r  water h e a t i n g  s y s t e m  r e c e n t l y  c o n s t r u c t e d  
as a d e m o n s t r a t i o n  p r o j e c t .  On d i s p l a y  w a s  t h e  
s o l a r  c o l l e c t o r  array w i t h  a l l - c o p p e r  p lumbing ,  
a s o p h i s t i c a t e d  c o n t r o l  s y s t e m ,  and a 120 g a l l o n  
water s t o r a g e  u n i t .  The t o u r  was i m p r e s s i v e  . . . .  
b u t  t h e  s y s t e m  had s t o p p e d  work ing  s h o r t l y  a f t e r  
i t  w a s  i n s t a l l e d . "  

S o l a r  e n e r g y  d o e s  work ,  b u t  i t  t a k e s  c a r e f u l  t h o u g h t  and 
p l a n n i n g  b e f o r e  t h e  p u r c h a s e .  For  many f a m i l i e s ,  s o l a r  water 
h e a t i n g  c a n  p r o v i d e  be tween 75 and  100 p e r c e n t  o f  t h e i r  h o t  
water  n e e d s .  I n  t h i s  a c t i v i t y ,  you w i l l  l e a rn  how t o  w i s e l y  
p u r c h a s e  s o l a r  water h e a t i n g  equ ipmen t .  

What f a c t o r s  s h o u l d  you cons ' i de r  b e f o r e  p u r c h a s i n g  a s o l a r  
h o t  water s y s t e m ?  T h e y  i n c l u d e  

w h e t h e r  t h e  s o l a r  s y s t e m  w i l l  s a v e  money o v e r  t i m e ,  
what k i n d  of  s y s t e m  t o  b u y ,  
f rom whom t o  buy i t ,  and  

how t h e  b u y e r  i s  p r o t e c t e d  by a w a r r a n t y  o r  g u a r a n t e e .  
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0 b ject ives 
A t  t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y ,  you s h o u l d  b e  a b l e  t o  

o : r e sea rch  a t o p i c  r e l a t e d  t o  t h e  p u r c h a s e  o f  s o l a r  
water h e a t i n g  e q u i p m e n t ,  

o i d e n t i f y  t h e  k i n d s  o f  i n f o r m a t i o n  you need  t o  g a t h e r  
and  c o n s i d e r  b e f o r e  d e c i d i n g  t o  make a p u r c h a s e ,  

o a n a l y z e  d a t a  t o  d e t e r m i n e  t h e  i m p o r t a n t  f a c t o r s  i n  
:t w i s e  p u r c h a s e  o f  s o l a r  water  h e a t i n g  equ ipmen t ,  
and  

o p r o v i d e  o t h e r  consumers  w i t h  i n f o r m a t i o n  a b o u t  pu r -  
c h a s i n g  s o l a r  equ ipmen t .  

Skills and Knowledge You Need 

How i;o conduc t  i n t e r v i e w s  
How to do l i b r a r y  r e s e a r c h  u s i n g  
p e r i o d i c a l s  and  r e f e r e n c e  ma- 
t e r  ials 
How t o  w r i t e  l e t t e r s  r e q u e s t i n g  
i n f o i rma t i on 
How t o  work i n  a s m a l l  g roup  
How to compi l e  y o u r  r e s e a r c h  and 
p r e s e n t  i t  t o  a g roup  

Materials and Equipment 
access t o  a l i b r a r y  i n  y o u r  
s c h o o l  o r  community 
a d d r e s s e s  o f  p l a c e s  where 

pump storage tank  convent ional  
water heater 

so1a:r i n f o r m a t i o n  c a n  b e  Diagram 
A Typical Solar Hot Water System o b t a i n e d  ( y o u r  t e a c h e r  can 

supp:Ly these)  
a d d r e s s e s  o f  l o c a l  s o l a r  
c o n t r a c t o r s  and d e a l e r s  

Proced u re 
1. D i v i d e  y o u r  c lass  i n t o  f o u r  g r o u p s .  Each group w i l l  

i n v e s t i g a t e  o n e  a s p e c t  o f  p u r c h a s i n g  s o l a r  h o t  water 
equ ipmen t .  

2 .  S e l e c t  a l e a d e r  who w i l l  o r g a n i z e  t h e  g r o u p ' s  f i n d i n g s .  

3 .  Four  d a t a  t a b l e s  are  p r o v i d e d .  Each b e g i n s  w i t h  a 
q u e s t i o n  t o  i n v e s t i g a t e .  S e l e c t  one d a t a  t a b l e  t o  
c o m p l e t e .  
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4 .  I n v e s t i g a t e  your  q u e s t i o n  by c o n t a c t i n g  o r  r e s e a r c h i n g  
t h r e e  s o u r c e s  f o r  i n f o r m a t i o n .  S u g g e s t e d  s o u r c e s  a r e  

l o c a l  s o l a r  w a t e r  h e a t i n g  d e a l e r s  and c o n t r a c t o r s ,  
s o l a r  m a n u f a c t u r e r s '  c a t a l o g s  and b r o c h u r e s ,  
l i b r a r i e s ,  
s t a t e  and f e d e r a l  ene rgy  o f f i c e s ,  

s o l a r  i n f o r m a t i o n  c e n t e r s ,  a n d  
s o l a r  ene rgy  p u b l i c a t i o n s  and p a m p h l e t s .  

a .  Write t o ,  i n t e r v i e w ,  o r  r e s e a r c h  each  s o u r c e  t o  
o b t a i n  t h e  i n f o r m a t i o n  r e q u e s t e d  i n  t h e  d a t a  
t a b l e .  

b .  Complete  t h e  d a t a  t a b l e  b y  f i l l i n g  i n  t h e  appro-  
p r i a t e  s p a c e s  w i t h  t h e  d a t a  your  g roup  h a s  
c o l l e c t e d  . 

5. Allow your  group l e a d e r  t o  o r g a n i z e  a n d  r e p o r t  your  
g r o u p ' s  f i n d i n g s  o r a l l y  t o  t h e  c l a s s .  

6 .  Us ing  a l l  t h e  d a t a  t h e  c lass  c o l l e c t e d ,  combine t h e  
i n f o r m a t i o n  i n t o  a one-page summary  of t h e  f a c t o r s  
t h a t  s h o u l d  be  c o n s i d e r e d  when p u r c h a s i n g  a s o l a r  h o t  
w a t e r  s y s t e m .  

7 .  E d i t . a n d  t y p e  t h e  summary. D i s t r i b u t e  t h e  summary t o  
o t h e r s  b y  e i t h e r  

a .  a r r a n g i n g  and d u p l i c a t i n g  a p a m p h l e t ,  or 
b .  s u b m i t t i n g  t h e  summary f o r  p u b l i c a t i o n  i n  a 

s c h o o l  o r  community newspaper .  

Questions 

1. Where d i d  you f i n d  i n f o r m a t i o n  on s o l a r  consurlierism? 

2 .  What i n f o r m a t i o n  d i d  you f i n d  on y o u r  g r o u p ' s  q u e s t i o n ?  

3 .  What i m p o r t a n t  i n f o r m a t i o n  about  p u r c h a s i n g  s o l a r  h o t  
water s y s t e m s  d i d  t h e  o t h e r  g roups  g a t h e r ?  

4 .  What are t h e  most i m p o r t a n t  f a c t o r s  t o  c o n s i d e r  i n  a 
w i s e  p u r c h a s e  o f  a s o l a r  w a t e r  h e a t i n g  s y s t e m ?  

5.  How w i l l  t h e  i n f o r m a t i o n  you and your  c l a s s m a t e s  coin- 
p i l e d  on s o l a r  ene rgy  be  u s e f u l  t o  someone who is 
s h o p p i n g  f o r  a s o l a r  w a t e r  h e a t e r ?  

6 .  How might  you make t h i s  i n f o r m a t i o n  a v a i l a b l e  t o  t h e  
c i t i z e n s  i n  your  community? 



Looking Back 
By now you know what information should be gathered and 

considered before deciding on the  purchase of  a s o l a r  hot 
water system f o r  your home. Solar  heated water can provide 
as much a s  20 percent of  y o u r  home's t o t a l  energy consump- 
t i o n .  Heating water w i t h  the  sun  saves precious f o s s i l  f u e l  
resources, fo r  fu tu re  generations while providing a c lean,  
s a f e  source of energy for today. Would you consider pur-  
chasing a. s o l a r  h o t  water sys tem f o r  your  home? 

Going Further 

Research the  s o l a r  income t ax  c r e d i t s  ava i lab le  t o  home- 
owners through the  s t a t e  and f ede ra l  governments. 

Inves t iga te  the  p o s s i b i l i t y  of g e t t i n g  a bank o r  o ther  
lending i n s t i t u t i o n  t o  mortgage a new solar-heated home. 

T a l k  t o  a r e a l  e s t a t e  agent about whether a s o l a r  energy 
system w i l l  r a i s e  the  r e s a l e  value of a home i n  your 
community. 

Talk t o  an insurance agent about i n s u r i n g  a home w i t h  a 
s o l a r  water heat ing system on i t .  How w i l l  i t  a f f e c t  
the  premiums paid? 

Research the  estimated r a t e  of f u e l  energy i n f l a t i o n  
over t he  l i f e  of a s o l a r  water heat ing system. By how 
many y e a r s  w i l l  t h i s  i n f l a t i o n  r a t e  reduce t h e  payback 
period f o r  a s o l a r  water heat ing system? 

In te rv iew-a  homeowner who has i n s t a l l e d  a s o l a r  space o r  
water heat ing system. F i n d  out how well  t he  system is 
operat ing and how well  the  homeowner l i k e s  i t .  

n 



i 
Data Table 1 

Q u e s t i o n :  W i l l  s o l a r  water h e a t i n g  s a v e  money i n  my region o f  t h e  
U n i t e d  S t a t e s ?  

N a m e  o f  
s o u r c e :  

a.  a v e r a g e  a n n u a l  
h o t  water u s e  

f o r  a f a m i l y  o f  
f o u r  

I;. c o s t  and k i n d  
o f  i n s t a l l ed  

s o l a r  h e a t i n g  
s y s t e m  t o  meet 
t h i s  need 

~~ 

c .  k i n d  and number 
of u n i t s  of 

e n e r g y  t h i s  s y s t e m  
would s a v e  
a n n u a l l y  

d .  c u r r e n t  p r i c e  
o f  t h i s  e n e r g y  

e .  a n n u a l  e n e r g y  
s a v i n g s  from a 

s o l a r  h o t  wa te r  
s y s t e m  ( m u l t i p l y  
c x d )  

f .  v a l u e  o f  s o l a r  
t a x  c r e d i t  f o r  

t h i s  s y s t e m  
(federal and 
s t a t e )  

g. cost  o f  i n -  
s t a l l e d  s y s t e m  

a f t e r  t a x  c r e d i t  
is c l a i m e d  ( sub-  
t r a c t  f from b )  

h .  payback p e r i o d  
f o r  sc la r  co l -  

l e c t o r  i n  yea r s  
( d i v i d e  g by e ;  
( i n f l a t i o n  is  n o t  
t a k e n  i n t o  ac- 
c o u n t  ) 

i. w a y s  t o  pay f o r  
t h i s  s o l a r  water 

h e a t i n g  s y s t e m  

S o u r c e  1: S o u r c e  2 :  S o u r c e  3: 
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Data Table 2 

Q u e s t i o n :  How do I select  a r e p u t a b l e  p e r s o n  t o  i n s t a l l  a s o l a r  
water h e a t i n g  s y s t e m ?  

N a m e  of  
s o u r c e :  

a.  What i s  t h e  
c o n t r a c t o r ' s  

e x p e r i e n c e  i n  
i n s t a l l i n g  s o l a r  
h e a t i n g  s y s t e m s ?  

b.  W i l l  t h e  con- 
t r a c t o r  g i v e  a 

list of s a t i s f i e d  
c u s t o m e r s ?  

c. I s  t h e  c o n t r a c -  
t o r  located i n  

my a r e a ?  

d .  I s  t h e  company 
an  e s t a . b l i s h e d  

b u s i n e s s ?  

e.  How d o e s  t h i s  
b u s i n e s s  h a n d l e  

c o m p l a i n t s ?  

f .  What i s  t h e  
g u a r a n t e e  o r  

w a r r a n t y  on t h e  
p r o d u c t ?  

g. What i n s t r u c -  
t i o n s  f o r  

o p e r a t i n g  t h e  
s y s t e m  are p ro -  
v i d e d ?  

h.  What a d d i t i o n a l  
s e r v i c e s  are  

p r o v i d e d  b y  t h e  
con t r ac t o r ? 

S o u r c e  1: S o u r c e  2 :  S o u r c e  3:  



c 

1 Source I: Source 2 :  
Name of 

source: 

a.  What is the  cost  
of a s o l a r  water 

h e a t i n g  s y s t e m  f o r  
a family of f o u r ?  

b .  What is  the  ef-  
f ic iency  of the  

s o l a r  c o l l e c t o r ?  

c .  What percent of 
h o t  water needs 

w i l l  t h i s  system 
provide? 

Data Table 3 

Question: How do I s e l e c t  an appropriate  s o l a r  hot water 

Source 3 :  

- 

heat ing system? 

d .  What a re  t h e  
mater ia l  and 

q u a l i t y  s tandards 
of the  s o l a r  
system? 

e .  What monitoring 
devices and 

safeguards a r e  
provided t o  i n -  
s u r e ,  proper 
operat ion? 

f .  What is i n -  
volved i n  rou-  

t i n e  maintenance? 

g .  What is  the  
l i f e  expectancy 

of the  c o l l e c t o r ?  
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Data Table 4 

Q u e s t i o n s :  What a re  t h e  c o n d i t i o n s  o f  t h e  c o n t r a c t  and g u a r a n t e e  
o r  w a r r a n t y ?  How a m  I p r o t e c t e d  as a consumer? 

Name of 
s o u r c e  : 

C o n t r a c t  

G u a r a n t e e  

VJ a r r a n  t y 

Consumer 
p r o  t e e t  ion  
f e a t u r e s  

S o u r c e  1: S o u r c e  2 :  S a u r c e  3 :  

n 
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Teacher 1 n fo r mat io n 

Buying Solar Without Getting Burned 

Suggested Grade Level and Skill Area 

11-12 Home Economics 
Consumer Economics 
Housing and Home F u r n i s h i n g s  
F u t u r e  Homemakers o f  America 

T 

Skill Objectives 
Researching and g a t h e r i n g  d a t a  

I d e n t i f y i n g  s o u r c e s  of consumer i n f o r m a t i o n  on s o l a r  h o t  water 
systems 

Compiling and t h e n  summarizing d a t a  

Analyzing d a t a  f o r  consumer d e c i s i o n  makir-g 

Con tent 0 bjectives 

Consumer purchase  of  a s o l a r  water h e a t i n g  system should  be a 
planned d e c i s i o n  based on t h e  f a c t u a l  i n f o r m a t i o n  ga thered .  

F a c t o r s  t o  c o n s i d e r  i n  purchas ing  s o l a r  water h e a t i n g  equipment 
should i n c l u d e  whether  t h e  system w i l l  save t h e  consumer money over  
t i m e ,  which c o n t r a c t o r  t o  purchase  t h e  system from, which system 
w i l l  b e s t  meet t h e  consumer's  needs ,  and what k i n d  of warran ty  o r  
g u a r a n t e e  t h e  c o n t r a c t o r  p r o v i d e s .  

There are many s o u r c e s  of  consumer informat ion  on purchas ing  s o l a r  
h o t  wa te r  systems.  

Other  consumers can be provided e a s i l y  w i t h  decision-making informa- 
t i o n  on s o l a r  water h e a t i n g .  

Background 

Choosing t h e  c o r r e c t  s o l a r  w a t e r  h e a t i n g  equipment f o r  t h e  home i s  
no g u e s s i n g  game. It t a k e s  thought  and c o n s i d e r a b l e  p lanning .  There 
are many f a c t o r s  t o  cons ider :  t h e  t y p e  and model of  system, t h e  con- 
t r a c t o r ,  t h e  warran ty ,  t h e  d u r a b i l i t y  of t h e  system, and t h e  ease of  
maintenance and r e p a i r .  

There a re  a l s o  several o b s t a c l e s  t o  t h e  informed purchase  of s o l a r  
equipment.  The consumer must overcome h i s  own l a c k  of knowledge and 
e x p e r i e n c e  about  s o l a r  energy,  a s  w e l l  a s  t h a t  of  many c o n t r a c t o r s  and 
i n s t a l l e r s .  Some manufac turers  may b u i l d  i n f e r i o r  products .  D e l i b e r a t e  
f r a u d  and m i s r e p r e s e n t a t i o n  may occur .  
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Knowledgeable s o l a r  consumerism w i l l  i n c l u d e  c o s t  c o n s i d e r a t i o n s .  
Will solair  wa te r  h e a t i n g  equipment s ave  consumers money? Although t h i s  
i s  a d i f f i c u l t  q u e s t i o n  t o  answer because of  t h e  many v a r i a b l e s  invo lved ,  
s o l a r  water h e a t i n g  systems a re ,  i n  g e n e r a l ,  less expensive than  conven- 
t i o n a l  f u e l  systems when c a l c u l a t e d  over  t h e  l i f e  of  t h e  system. Excep- 
t i o n s  may i n c l u d e  s e c t i o n s  o f  t h e  coun t ry  t h a t  e x p e r i e n c e  a h i g h  pe rcen tage  
of o v e r c a s t  and cloudy weather .  
water h e a t i n g  system, t h e  consumer should c o n s i d e r  t h e  t r a d e o f f s  between 
t h e  i n s t a l l e d  c o s t  of  t h e  system, t h e  means o f  f i n a n c i n g  ( cash ,  mortgage, 
l o a n ) ,  t h e  s o l a r  t a x  c r e d i t s ,  and t h e  s a v i n g s  o v e r  t h e  l i f e  of t h e  system 
from n o t  u s i n g  conven t iona l  f u e l s .  Don't f o r g e t  t o  i n c l u d e  f u e l  i n f l a t i o n  
rates;  t h e  more f u e l  p r i c e s  rise, t h e  s h o r t e r  t h e  payback p e r i o d  f o r  a 
s o l a r  s y s  tem. 

I n  de t e rmin ing  t h e  economy o f  a s o l a r  

Choosing a r e p u t a b l e  s o l a r  d e a l e r  o r  c o n t r a c t o r  i s  an important  con- 
sumer d e c i s i o n ,  too.  Consumers shou ld  check w i t h  s e v e r a l  c o n t r a c t o r s  and 
assess t h e i r  t r a c k  r e c o r d s .  The c o n t r a c t o r  shou ld  be expe r i enced  i n  s o l a r  
energy systems and shou ld  b e ' a b l e  t o  t a k e  care of  t h e  e n t i r e  i n s t a l l a t i o n ,  
from g i v i n g  an a c c u r a t e  i n s t a l l a t i o n  estimate t o  r o u t i n e  maintenance and 
r e p a i r .  The c o n t r a c t o r  should p rov ide  an adequate  gua ran tee  o r  warranty.  

The s e l e c t i o n  of an a p p r o p r i a t e  s o l a r  water h e a t i n g  system f o r  any 
h o m e  i s  a complicated d e c i s i o n .  N o t  on ly  are t h e r e  many b rands  of systems 
from b c t h  l a r g e  and s m a l l  manufac tu re r s ,  h u t  t h e r e  are s e p a r a t e  s o l a r  com- 
ponents  f o r  sa le  t h a t  can be  assembled by t b e  owner. The s e l e c t i o n  
depends on t h e  r e p u t a t i o n  of  t h e  manufac tu re r ,  t h e  s k i l l s  o f  t h e  consumer, 
t h e  t i m e  the consumer h a s  a v a i l a b l e ,  and t h e  p r i c e  and e f f i c i e n c y  of  t h e  
system. A r e l a t i v e l y  inexpens ive  system can have a low e f f i c i e n c y  com- 
pared t o  ,a more expens ive  one. 
system t h a t  d e l i v e r s  t h e  most h e a t  p e r  d o l l a r  a f t e r  t h e  o t h e r  cons ide ra -  
t i o n s  have been t a k e n  i n t o  account .  
d e a l e r  o r  i n s t a l l e r  i s  t h e  pe r son  most q u a l i f i e d  t o  h e l p  them g a t h e r  
i n fo rma t ion  and judge e f f i c i e n c y .  

I n  g e n e r a l ,  t h e  b e s t  s e l e c t i o n  would be  a 

For many consumers, a n  expe r i enced  

What happens i f  a p a r t  of  a s o l a r  h o t  water system i s  improperly 
i n s t a l l e d  o r  ma l func t ions?  I n  t h i s  c a s e ,  t h e  c o n t r a c t  and war ran ty  a r e  
impor t an t ,  The c o n t r a c t  s p e l l s  ou t  t h e  c o n d i t i o n s , o f  i n s t a l l a t i o n :  a 
d e s c r i p t i o n  of t h e  work t o  be done, t h e  p r i c e ,  t h e  d a t e s  work w i l l  beg in  
and end. The war ran ty  i s  t h e  e x p r e s s  commitment of t h e  manufacturer  and 
i n s t a l l e r  t o  s t a n d  behind t h e  equipment and i n s t a l l a t i o n .  Most warran- 
t i e s  are :Limited and should be read through c a r e f u l l y .  

Once t h e  s o l a r  water h e a t e r  i s  i n s t a l l e d ,  t h e  consumer should under- 
s t a n d  how t o  o p e r a t e  i t  and how t o  perform r e g u l a r  maintenance. Does t h e  
system use r e c i r c u l a t i n g  l i q u i d ?  
Should t h e  c o l l e c t o r s  be kep t  c l e a n ?  
Whom shou:ld t h e  consumer c o n t a c t  i f  t h e  system ma l func t ions?  

I f  s o ,  how o f t e n  should i t  be checked? 
How should t h i s  be accomplished? 

Although t h e r e  are many f a c t o r s  t o  cons ide r  b e f o r e  pu rchas ing  a 
s o l a r  w a t e r  h e a t i n g  system, t h e  p o t e n t i a l  s a v i n g s  over  t h e  f i f t e e n  t o  
twenty y e a r  l i f e  of  t h e  system more than  j u s t i f y  t h e  t i m e  r e q u i r e d  t o  
become an informed consumer. I n  t h i s  a c t i v i t y  s t u d e n t s  should l e a r n  much 
about  becoming wise s o l a r  consumers. 
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Advance Planning 

Well b e f o r e  t h e  a c t i v i t y  i s  p lanned ,  w r i t e  f o r  r e s o u r c e  materials 
f o r  s t u d e n t  r e s e a r c h .  I n  many cases s t u d e n t s  can do t h i s  w r i t i n g  
f o r  you as p a r t  of t h e i r  r e g u l a r  coursework. J u s t  make s u r e  no one 
o r g a n i z a t i o n  receives more t h a n  one r e q u e s t  from t h e  c lass .  A l is t  
o f  r e s o u r c e s  i s  g iven  a t  t h e  end of t h e  a c t i v i t y ,  and a more com- 
p l e t e  l i s t  appears  i n  t h e  t e a c h e r ' s  guide.  

Check t h e  a v a i l a b i l i t y  of magazines such as P o p u l a r  Sc ience ,  
Consumer Repor ts ,  Changing T i m e s ,  U.S. News and World Repor t ,  S o l a r  e, New S h e l t e r ,  and t h e  Hudson Home Guides. You may want your  
s c h o o l  l i b r a r y  t o  s u b s c r i b e  t o  t h e s e  magazines o r  you may be a b l e  
t o  g a t h e r  back i s s u e s  from f r i e n d s .  S t u d e n t s  a l s o  may b e  a b l e  t o  
c o n t r i b u t e  back i s s u e s  from home. 

Coordina te  t h e  use  of l i b r a r y  f a c i l i t i e s  and equipment w i t h  t h e  
s c h o o l  l i b r a r i a n ,  who may want t o  review l i b r a r y  procedures  w i t h  
t h e  c lass .  

P r e p a r e  a l i s t  of l o c a l  s o l a r  cont rac tors  and d e a l e r s  f o r  s t u d e n t s  
t o  c o n t a c t .  Inform t h e  c o n t r a c t o r s  and d e a l e r s  o f  t h e  a c t i v i t y  
ahead of  t i m e  and l e t  them know what q u e s t i o n s  t o  e x p e c t  from 
s t u d e n t s .  

Organize pamphlets ,  c a t a l o g s ,  and brochures  as t h e y  a r r ive .  

P r e p a r e  a class l e s s o n  on t h e  fundamentals  of s o l a r  water h e a t i n g .  
One h i g h l y  recommended s o u r c e  i s  Hot Water from t h e  Sun. 
r e f e r e n c e s .  ) 

(See 

Suggested Time Allotment 

Although time will v a r y  depending on t h e  amount of r e s e a r c h  done by 
t h e  c l a s s ,  2 weeks should  be s u f f i c i e n t  f o r  d a t a  c o l l e c t i o n .  

2 - 3 days f o r  compil ing and p r e s e n t i n g  in fo rma t ion  t o  t h e  
c l a s s  

1 - 2 weeks f o r  summarizing and p r e p a r i n g  t h e  summary f o r  
d i s t r i b u t i o n  (no t  a l l  c lass  t ime)  

Suggested Approach 

Before s t a r t i n g  t h e  a c t i v i t y ,  d e v o t e  a c l a s s  p e r i o d  t o  t h e  funda- 
menta ls  of  s o l a r  water h e a t i n g ,  i n c l u d i n g  t y p e s  of  sys tems,  s o l a r  
terms, and names o f  sys tem components. Check t h e  r e f e r e n c e s  f o r  
s o u r c e s  of t h i s  i n f o r m a t i o n .  

Discuss  w i t h  s t u d e n t s  how t h e y  should  go about  o b t a i n i n g  t h e  needed 
i n f o r m a t i o n .  R e v i e w  l e t t e r - w r i t i n g ,  i n t e r v i e w i n g ,  and t e l e p h o n i n g  
procedures .  Discuss  u s i n g  t h e  Readers '  Guide and d o i n g  l i b r a r y  
r e s e a r c h .  Remind s t u d e n t s  t h a t  t h e y  are r e p r e s e n t i n g  t h e  s c h o o l  



8- 12 

when making o u t s i d e  c o n t a c t s  on t h i s  ass ignment ,  and t h a t  t hey  should  
be cour teous  and t a c t f u l .  Remind them t o  i d e n t i f y  themselves  and 
t h e i r  purpose.  

Th i s  a c t i v i t y  can be  d i v i d e d  i n t o  c l a s s  and e x t r a - c l a s s  ass ignments .  
Provide  a d d i t i o n a l  i n - c l a s s  work f o r  groups which f i n i s h  e a r l y .  

Allow s u f f i c i e n t  class time f o r  o r g a n i z a t i o n  and o r a l  p r e s e n t a t i o n  
of group r e p o r t s .  

Dup l i ca t e  cop ie s  of t h e  group f i n d i n g s  f o r  each  group t o  work from 
i n  p r e p a r i n g  i t s  summary. Select  two o r  t h r e e  s t u d e n t s  t o  combine 
t h e  :summaries i n t o  one,  and t o  e d i t  and type  t h e . f i n a 1  copy. 
c1as.s can then  dec ide  how t o  d i s t r i b u t e  t h e  summary, and a few addi-  
t i o n a l  s t u d e n t s  can implement t h i s  d e c i s i o n  by complet ing any 
n e c e s s a r y  a r rangements .  

The 

I n v i t e  a consumer advoca te  and a s o l a r  c o n t r a c t o r  o r  d e a l e r  t o  speak 
t o  t h e  c l a s s  about  s o l a r  consumerism. 

Plan a f i e l d  t r i p  t o  a s o l a r  home. 

r ~~ ~~ 

Precaution s 
Be sixre t o  make adequcte plans with the school l ibrarian before 
sending students t o  do class research. 

Contact i n  advance of the a c t i v i t y  any persons the students w i l l  be 
inte:miewing. 
questions the students w i l l  be asking. 

Let them know the purpose of the a c t i v i t y  and the 

Obtain permission from your principal o r  department head before 
s tart ing t h i s  a c t i v i t y ,  since it involves conta& w i t h  the outside 
c o m m i t y .  I? students leave school grounds during the school day 
t o  conduct intervieus,  make sure you have parental permission. 

A r e  ithere s o l a r  c o l l e c t o r s  on homes i n  your  community? 
t h e y  f u n c t i o n ?  

How w e l l  do  

Q 

Po i n t s f o r D i sc u s s io n 

Why i s  i t  necessa ry  t o  know about  s o l a r  energy and s o l a r  h e a t i n g  
systems b e f o r e  i n v e s t i n g  i n  a p a r t i c u l a r  system? 

What r e s u l t s  could occur  when a consumer does n o t  t a k e  t h e  t i m e  t o  
i n v e s t i g a t e  s o l a r  h e a t i n g  systems,  bu t  purchases  t h e  f i r s t  system 
h e / s h e  i n s p e c t s ?  

W i l l  a s o l a r  h o t  wa te r  system work i n  your  community? Why o r  why n o t ?  



* 
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Typical Results 
Studen t s  w i l l  f i n d  a wide v a r i e t y  of  p roduc t s  a v a i l a b l e  f o r  s o l a r  
water h e a t i n g .  Q u a l i t y ,  m a t e r i a l s ,  c o n s t r u c t i o n ,  i n s t a l l a t i o n ,  
e f f i c i e n c y ,  and w a r r a n t i e s  w i l l  vary  s i g n i f i c a n t l y .  Except i n  ex- 
t remely  cloudy s e c t i o n s  o f  t h e  c o u n t r y , s t u d e n t s  should  f i n d  s o l a r  
water h e a t i n g  c o s t  e f f e c t i v e  over  t i m e .  
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Eva1 u at i on 

Observe s t u d e n t s '  p a r t i c i p a t i o n  i n  t h e i r  r e s p e c t i v e  groups.  

Eva lua te  groups on t h e  b a s i s  of t h e  e x t e n t  of t h e i r  r e s e a r c h  and t h e  
summaries they  p repa re .  

Group members should  be  a b l e  t o  d i s c u s s  t h e  major  p o i n t s  of  their  
t o p i c .  

Ask s t u d e n t s  t o  l i s t  t h e  f a c t o r s  t hey  should  c o n s i d e r  i n  t h e  w i s e  
purchase  o f  a s o l a r  h o t  w a t e r  system. 

Ask s t u d e n t s  t o  l ist  t h e i r  r easons  f o r  e i t h e r  choos ing  o r  n o t  
choos ing  t o  purchase  a s o l a r  water h e a t i n g  system. 

Mod if icat ion s 

Have s t u d e n t s  manage a " s o l a r  consumerism'' d i s p l a y  a t  p a r e n t - t e a c h e r  
n i g h t  o r  p r e s e n t  t h e i r  summary t o  a community group. 
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Introduction 
Kathy l i v e s  i n  a s o l a r  home. She f i n d s  t h a t  room 

t e m p e r a t u r e s  v a r y  by s e v e r a l  d e g r e e s  f rom room to room a t  
d i f f e r e n t  t i m e s  o f  t h e  day ,  and t h a t  s h e  is  o f t e n  t oo  w a r m  
o r  too c o l d .  B i l l ' s  p a r e n t s  have added a woodstove t o  t h e i r  
f a m i l y ' s  home. The t e m p e r a t u r e s  i n  B i l l ' s  home a l s o  v a r y .  
Both Kathy and B i l l  go t o  a s c h o o l  where t h g  t e m p e r a t u r e  
d u r i n g  t h e  h e a t i n g  s e a s o n  may n o t  exceed  20 C .  They are  w a r m  
i n  some c l a s s r o o m s  and c o l d  i n  o t h e r s .  Mary n o  l o n g e r  d r i v e s  
t o  and from work e a c h  day b e c a u s e  g a s o l i n e  h a s  become s o  
e x p e n s i v e .  Walking and t a k i n g  t h e  b u s ,  s h e  is  o u t d o o r s  i n  
a l l  k i n d s  of  w e a t h e r .  

A s  e n e r g y  becomes more e x p e n s i v e ,  p e o p l e ' s  l i f e s t y l e s  
are c h a n g i n g .  S o l a r  and o t h e r  a l t e r n a t i v e  s o u r c e s  o f  ene rgy  
are  becoming more i m p o r t a n t ,  as is e n e r g y  c o n s e r v a t i o n .  
P e o p l e  w i l l  be  exposed  more and more t o  t e m p e r a t u r e  f l u c t u a -  
t i o n s  i n  t h e  b u i l d i n g s  i n  which t h e y  work, s t u d y ,  or l i v e .  
More p e o p l e  w i l l  be  w a l k i n g  and b u s i n g ,  and w i l l  b e  o u t d o o r s  
more f r e q u e n t l y .  How can p e o p l e  a d j u s t  t o  t h e  t e m p e r a t u r e  
changes  t h e y  w i l l  f a c e ?  O n e  a n s w e r  is t o  choose  a p p r o p r i a t e  
c l o t h i n g .  I n  t h i s  a c t i v i t y  y o u ' l l  l ea rn  how t o  s e l ec t  
c l o t h i n g  f o r  l i v i n g  w i t h  ene rgy  c o n s e r v a t i o n  and s o l a r  e n e r g y  
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Objectives 
A t  t h e  comple t ion  of t h i s  a c t i v i t y ,  you s h o u l d  b e  a b l e  

t o  

o e x p l a i n  how t h e  body p r o d u c e s ,  l o s e s ,  and c o n s e r v e s  
h e a t ,  

o d e t e r m i n e  how d i f f e r e n t  k i n d s  of  c l o t h i n g  f u n c t i o n  
t o  keep  t h e  body w a r m ,  c o o l ,  o r  d r y ,  

o se lec t  o u t f i t s  t h a t  w i l l  be a p p r o p r i a t e  f o r  d i f -  
f e r e n t  k i n d s  of  a c t i v i t i e s  u n d e r  f l u c t u a t i n g  
t e m p e r a t u r e  c o n d i t i o n s ,  and 

be a p p r o p r i a t e  f o r  chang ing  t e m p e r a t u r e s .  
o c o n s t r u c t  a p o s t e r  i l l u s t r a t i n g  how one o u t f i t  can  

Skills and Knowledge You Need 
D i s c u s s i n g  a t o p i c  
Reading a thermometer  
C o n s t r u c t i n g  a p o s t e r  

Materials and Equipment 
a window w i t h  a sunny e x p o s u r e  
s e v e r a l  f a n s  
e x t e n s i o n  c o r d s  
v a r i o u s  t y p e s  of  c l o t h i n g  
two C e l s i u s  the rmomete r s  
p o s t e r  p a p e r  and m a r k e r s  
c a t a l o g s  a n d  magazines  showing c l o t h i n g  

a Procedure 
1. F o r  t h e  n e x t  s c h o o l  day ,  p l a n  t o  b r i n g  c l o t h i n g  t o  

s c h o o l  s o  you can  d r e s s  l i k e  someone who is g o i n g  
- 

I n s e r t  one of t h e  f o l l o w i n g  s u g g e s t i o n s  o r  your  own 
idea i n  t h e  s p a c e  above.  

swimming i c e - s k a t i n g  t o  a f o o t b a l l  game 
s k i i n g  bowl ing  t o  p l a y  b a s k e t b a l l  
mount a i  n h o r s e b a c k  r i d i n g  s a i l i n g  

c l  i m b  i n  g g o l f i n g  camping 
d a n c i n g  t o  a p a r t y  t o  s c h o o l  i n  J a n u a r y  
t o  bed r o l l e r  s k a t i n g  t o  s c h o o l  i n  June  

8 
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2 .  Make a l ist  of  t h e  c l o t h i n g  y o u  w i l l  b r i n g  t o  c l a s s .  

3 .  On t h e  nex t  s c h o o l  d a y ,  d r e s s  i n  or b r i n g  t o  class 
t h e  o u t f i t  y o u ' v e  p l a n n e d .  

4 .  D i v i d e  y o u r  c lass  i n t o  t w o  g roups :  O n e  g roup  s h o u l d  
s i t  by a sunny window or h e a t e r .  T h e  o t h e r  group 
s h o u l d  s i t  away from t h e  window o r  h e a t e r ,  and s h o u l d  
have  a f a n  d i r e c t e d  towards  them. 

5. Take a t e m p e r a t u r e  r e a d i n g  a t  e a c h  g r o u p ' s  l o c a t i o n .  
By how much do t h e  t e m p e r a t u r e s  v a r y ?  

6 .  With y o u r  g r o u p ,  make a l ist  of t h e  reasons why p e o p l e  
wear c e r t a i n  k i n d s  of  c l o t h i n g .  

7 .  A f t e r  5 o r  10  m i n u t e s ,  s w i t c h  group p o s i t i o n s .  

Diagram 

How Heat is Lost from t he  Body 

convection 

conduction 

8. D i s c u s s  t h e  w a y s  t h e  body m a i n t a i n s  an even  tempera-  
t u r e .  Make s u r e  you i n c l u d e  

what is happen ing  t o  your  body when you f e e l  w a r m ,  
what is happen ing  t o  y o u r  body when you f e e l  c o l d ,  
w a y s  you c a n  i n c r e a s e  body h e a t  p r o d u c t i o n ,  
w a y s  you c a n  d e c r e a s e  body lieat l o s s ,  
c o n d u c t i o n ,  c o n v e c t i o n ,  and r a d i a t i o n  o f  body h e a t ,  
e v a p o r a t i o n  o f  body m o i s t u r e ,  and 
w a y s  t h e  body c o n s e r v e s  body h e a t .  

9 .  Move your  c h a i r s  t o  form a l a r g e  c i r c l e .  Accord ing  
t o  c l o t h i n g ,  s i t  i n  o r d e r  from t h o s e  who s h o u l d  be  
c o o l e s t  t o  t h o s e  who s h o u l d  be  warmes t .  



10. D i s c u s s  how c l o t h i n g  a f f e c t s  t h e  t e m p e r a t u r e  of t h e  
body.  Make s u r e  you i n c l u d e  
how c l o t h i n g  i n s u l a t e s ,  
how c l o t h i n g  " a i r  c o n d i t i o n s " ,  
how c l o t h i n g  keeps  you d r y ,  

k i n d s  of c l o t h i n g  and f a b r i c s  w h i c h  a r e  good 
i n s u l a t o r s ,  
k i n a s  of c l o t h i n g  and f a b r i c s  which are good " a i r  
c o n d i t i o n e r s " ,  
k i n d s  o f  c l o t h i n g  and f a b r i c s  which a r e  good a t  
k e e p i n g  you d r y ,  
t h e  r o l e  of  a i r  s p a c e s  and f i b e r s  i n  f a b r i c ,  
wha t  happens when f a b r i c s  r e t a i n  water v a p o r ,  
how c l o t h i n g  c o l o r  a f f e c t s  body t e m p e r a t u r e ,  
how f a b r i c s  and which k i n d s  of  f a b r i c s  " b r e a t h e "  o r  
"wick" m o i s t u r e  away ,  and 
t h e  c a u s e s  of  hypo the rmia .  

11. S t a r t i n g  w i t h  wh icheve r  o f  you f e e l s  c o o l e s t ,  e x p l a i n  
why your  o u t f i t  k e e p s  you w a r m  o r  c o o l .  

1 2 .  P r e t e n d  t h a t  on t h e  next s c h o o l  day you w i l l  b e  moving 
c o n t i n u a l l y  from w a r m  l o c a t i o n s  t o  c o l d  l o c a t i o n s ,  
b o t h  i n d o o r s  and o u t .  S tudy  t h e  t a b l e  below on 
l a y e r i n g  and t h e n  d i s c u s s  how you c o u l d  d r e s s  t o  meet 
these c h a n g i n g  t e m p e r a t u r e  c o n d i t i o n s .  

Table 
~~ r Layering Clothes for Changing Temperatures 

Choose t h e  l aye r s  which a r e  a p p r o p r i a t e  f o r  t h e  
a n t i c i p a t e d  i n d o o r  -and o u t d o o r  t e m p e r a t u r e s .  

L a y e r  1: l o n g  underwear  ( d u a l - l a y e r e d  o r  
s o f t  wool )  

heavy wool s o c k s  

l i g h t  s k i r t  o r  p a n t s  

wool s k i r t  o r  p a n t s  
l e a t h e r  s h o e s  o r  b o o t s  

L a y e r  2 :  l i g h t  s h i r t  o r  s w e a t e r  

Layer  3 :  wool s h i r t  o r  sweater 

Laye r  4 :  i n s u l a t e d  v e s t  
Layer  5 :  wind-proof c o v e r a l l s  

k n i t t e d  wool g l o v e s  o r  m i t t e n s  
wool h a t  

f u r - l i n e d  b o o t s  
i n s u l a t e d  m i t t e n s  

Layer  6 :  i n s u l a t e d  hooded p a r k a  

I 
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13. On t h e  next s c h o o l  d a y ,  come t o  s c h o o l  d r e s s e d  f o r  
t h e s e  c h a n g i n g  t e m p e r a t u r e s .  Ar range  a c lass  f a s h i o n  
show. Model y o u r  o u t f i t  f o r  t h e  c lass ,  e x p l a i n i n g  
t h e  t y p e s  o f  f a b r i c s  you c h o s e ,  why you c h o s e  them, 
and  how t h e  c l o t h e s  w i l l  h e l p  you a d j u s t  t o  c h a n g i n g  
t e m p e r a t u r e s .  I f  y o u r  o u t f i t  is p a r t i c u l a r l y  a d a p t e d  
t o  one  k i n d  of a c t i v i t y ,  e x p l a i n  how i t  f u n c t i o n s  f o r  
t h a t  a c t i v i t y .  

14 .  U s e  c a t a l o g s  and  magaz ines  t o  s e l e c t  o u t f i t s  t h a t  
would b e  a p p r o p r i a t e  f o r  e a c h  of t h e  a c t i v i t i e s  
l i s t e d  i n  S t e p  1, and t h a t  wou1.d a l s o  b e  c o m f o r t a b l e  
u n d e r  c h a n g i n g  t e m p e r a t u r e  c o n d i t i o n s .  Cut o u t  one  
o u t f i t  you s e l e c t e d  and  use i t  t o  make a p o s t e r  which  
i l l u s t r a t e s  i t s  s p e c i a l  q u a l i t i e s  f o r  t e r c p e r a t u r e  
f l u c t u a t i o n s .  

Questions 
1. What c l o t h i n g  d i d  you b r i n g  t o  c lass  on t h e  f i r s t  day?  

Why d i d  you choose  t h i s  c l o t h i n g ?  

2 .  How d i d  it, f e e l  s i t t i n g  next t o  t h e  sunny window o r  
h e a t e r ?  How d i d  y o u r  c l o t h i n g  a f f e c t  t h i s  f e e l i n g ?  

3 .  How d i d  i t  f e e l  s i t t i n g  i n  t h e  s h a d e  w i t h  a f a n  
b l o w i n g  on you? How d i d  y o u r  c l o t h i n g  a f f e c t  t h i s  
f e e  1 i n g ?  

4 .  For what r e a s o n s  do p e o p l e  d r e s s  i n  p a r t i c u l a r  w a y s ?  

5. What k i n d s  o f  c l o t h i n g  and f a b r i c s  a re  good i n s u l a -  
t o r s ?  Good a i r  c o n d i t i o n e r s ?  

6 .  What is  t h e  b e s t  way t o  d r e s s  f o r  c h a n g i n g  tempera-  
t u r e s ?  

Looking Back 
I n  a b r o a d  sense, a l l  c l o t h i n g  s e l e c t i o n s  are  d r e s s i n g  

f o r  s o l a r  e n e r g y ,  f o r  w i t h o u t  t h e  e n e r g y  g e c e i v e d  f rom t h e  
s u n  t h e  e a r t h ' s  t e m p e r a t u r e  would b e  -240 C !  N o  mat ter  what  
a c t i v i t y  you engage  i n ,  w h e t h e r  i n s i d e  o r  o u t ,  t h e  p r e s e n c e  
o r  a b s e n c e  o f  t h e  s u n ' s  warming r a y s  m o d i f i e s  t h e  s u r r o u n d i n g  
a i r  t e m p e r a t u r e .  Even t h e  c o o l i n g  e f f e c t  o f  t h e  wind is  
c a u s e d  by t h e  s u n .  

You 've  l e a r n e d  how t o  d r e s s  f o r  t h e  v a r y i n g  t e m p e r a t u r e  
c o n d i t i o n s  c a u s e d  by s o l a r  e n e r g y  b o t h  i n d o o r s  and  o u t .  
You' ve found t h a t  l a y e r i n g  y o u r  c l o t h i n g  can p r o v i d e  c o m f o r t  
o v e r  a l a r g e  r a n g e  o f  t e m p e r a t u r e  c o n d i t i o n s .  
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Going Further 
R e s e a r c h  t h e  "wicking" e f fec ts  of s e v e r a l  t y p e s  o f  
f a b r i c s .  Hang d i f f e r e n t  fabr ics  above c o n t a i n e r s  o'f 
water so  t h a t  t h e  bottoms of t h e  fabr ics  are i n  t h e  
water. Examine t h e  f a b r i c s  a f t e r  30 o r  40 m i n u t e s .  
What were t h e  resul ts?  

Examine s a m p l e s  o f  d i f f e r e n t  k i n d s  of f a b r i c s  and  f i b e r s .  
De te rmine  which  o n e s  would be good f o r  i n s u l a t i n g ,  f o r  
a i r  c o n d i t i o n i n g ,  f o r  w a t e r p r o o f i n g ,  and  f o r  l a y e r i n g .  

I n v e s t i g a t e  t h e  new fabrics  which k e e p  you  d r y  d u r i n g  
o u t d o o r  s p o r t s  a c t i v i t i e s .  T r y  r e c r e a t i o n a l  o u t f i t t e r s '  
ca ta logs  o r  w r i t e  t o  f a b r i c  m a n u f a c t u r e r s  f o r  i n f o r -  
m a t  i o n .  

From what  y o u ' v e  l e a r n e d  i n  t h i s  a c t i v i t y ,  d e v e l o p  a 
p r e s e n t a t i o n  o n  se lec t ing  c l o t h i n g  f o r  l i v i n g  w i t h  so l a r  
e n e r g y .  Select  a g r o u p  which  would b e n e f i t  f rom h e a r i n g  
t h i s  p r e s e n t a t i o n .  P o s s i b i l i t i e s  m i g h t  i n c l u d e  elemen- 
t a r y  s c h o o l  c h i l d r e n ,  f e l l o w  s t u d e n t s ,  s e n i o r  c i t i z e n s ,  
a s k i  c lub ,  o r  a s c o u t  troop. 

U s e  y o u r  p o s t e r s  t o  make a b u l l e t i n  board o r  d i s p l a y .  

Write an  a r t i c l e  on  c l o t h i n g  s e l e c t i o n  f o r  s o l a r  e n e r g y  
f o r  y o u r  s c h o o l  o r  l oca l  newspaper .  

P u t  on a " D r e s s i n g  f o r  S o l a r  Energy" f a s h i o n  show f o r  
o t h e r  c lasses ,  y o u r  p a r e n t s ,  o r  a community g r o u p .  

n 



Teacher Information 

Living with Solar Energy: Clothing’s Role 

Suggested Grade Level and Skill Area 
7-12 Home Economics 
Clothing:  Cons t ruc t ion  and S e l e c t i o n  
Clo th ing:  Textiles 
Family L i f e :  L i f e s t y l e  Changes and E f f e c t s  on Fami l ies  
Family L i f e :  Heal th  and S a f e t y  
Future  Homemakers of  America 

. 
Skill Objectives 

Discussing a p p r o p r i a t e  c l o t h i n g  s e l e c t i o n  f o r  l i v i n g  w i t h  s o l a r  
energy and energy c o n s e r v a t i o n  

S e l e c t i n g  a p p r o p r i a t e  c l o t h i n g  f o r  f l u c t u a t i n g  tempera ture  condi- 
t i o n s  

Cons t ruc t ing  a p o s t e r  i l l u s t r a t i n g  proper  c l o t h i n g  s e l e c t i o n  f o r  
v a r i o u s  a c t i v i t i e s  

Content Objectives 
A s  energy use p a t t e r n s  change, more and more f a m i l i e s  w i l l  h e a t  
t h e i r  homes w i t h  s o l a r  and o t h e r  a l t e r n a t i v e  forms of energy.  
Energy c o n s e r v a t i o n  w i l l  become more important  and homes w i l l  be  
c o o l e r  i n  w i n t e r  and warmer i n  summer. 

The choice  of c l o t h i n g  a f f e c t s  t h e  ra te  of body h e a t  l o s s .  

S e l e c t i n g  a p p r o p r i a t e  c l o t h i n g  f o r  l i v i n g  w i t h  s o l a r  energy, bo th  
indoors  and o u t ,  i n c l u d e s  l a y e r i n g  f a b r i c s  f o r  added warmth and 
“pee l ing“  l a y e r s  f o r  c o o l i n g  down. 

c / 

Background 
There are many reasons  why people  wear d i f f e r e n t  k inds  of c l o t h i n g :  

adornment, s e l f - e x p r e s s i o n ,  group i d e n t i t y ,  and modesty are only  a few. 
But c l o t h i n g  i s  a l s o  important  f o r  p r o t e c t i o n  and s u r v i v a l ,  and f o r  
a d a p t i n g  t o  t h e  indoor  temperature  f l u c t u a t i o n s  whjch a r e  becoming more 
common as w e  t u r n  t o  energy c o n s e r v a t i o n  and a l t e r n a t i v e  forms of  energy. 

0 The human body must main ta in  a c o n s t a n t  body temperature  of 37 C .  
Heat l o s s  from t h e  body depends on t h e  tempera ture  of t h e  body and t h e  
t y p e  of c l o t h i n g  worn. When body h e a t  l o s s  i s  g r e a t e r  t h a n  body h e a t  
product ion ,  w e  f e e l  uncomfortably co ld .  When body h e a t  l o s s  i s  less 
t h a n  body h e a t  product ion ,  w e  f e e l  uncomfortably warm. 

Balancing body h e a t  l o s s  w i t h  body h e a t  product ion  can be achieved 
i n  s e v e r a l  ways. When w e  are c o l d ,  w e  can r a i s e  t h e  body’s ra te  o f  
metabolism by t a k i n g  i n  more food, e s p e c i a l l y  carbohydra tes ,  o r  by in-  
c r e a s i n g  muscular a c t i v i t y  by such t h i n g s  a s  rubbing our  hands o r  
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stamping o u r  f e e t .  We can a l s o  add  more c l o t h i n g  t o  slow down t h e  r a t e  
of h e a t  loss from t h e  body. The body i t s e l f  w i l l  conserve h e a t  by con- 
s t r i c t i n g  blood v e s s e l s  a t  t h e  s u r f a c e  of t h e  s k i n ,  reducing h e a t  l o s s  
and r o u t i n g  t h e  blood supply through t h e  v i t a l  organs deep i n s i d e  t h e  
body. 

When w e  are warm, w e  want t o  i n c r e a s e  t h e  r a t e  o f  h e a t  l o s s  from t h e  
body, The body normally l o s e s  h e a t  i n  s e v e r a l  ways: through conduct ion,  
i n  which t h e  body makes c o n t a c t  w i t h  a c o o l e r  o b j e c t ,  such as when w e  s i t  
on t h e  co ld  o r  damp ground o r  ho ld  an i c e  cube i n  summer; through con- 
v e c t i o n ,  i n  which h e a t  i s  c a r r i e d  away from t h e  body through t h e  movement 
of a i r  c u r r e n t s ,  e i t h e r  n a t u r a l  convect ion c u r r e n t s  such a s  d r a f t s  o r  
a r t i f i c i a l  ones such as fanning  o n e s e l f ;  and through r a d i a t i o n ,  i n  which 
t h e  body normally g i v e s  o f f  h e a t  waves i n  a l l  d i r e c t i o n s .  The body a l s o  
i n c r e a s e s  h e a t  l o s s  through b r e a t h i n g  and p e r s p i r i n g ,  processes  i n  which 
h e a t  i s  l o s t  through t h e  evapora t ion  of body mois ture .  

Clothing can a f f e c t  t h e  r a t e  of  body h e a t  l o s s .  It can act  a s  an  
i n s u l a t o r  f o r  t h e  body by t r a p p i n g  a d d i t i o n a l  l a y e r s  of s t i l l  a i r ,  o r  i t  
can a c t  as an  a i r  c o n d i t i o n e r ,  a l lowing  t h e  body t o  cool  i t s e l f  by t h e  
evapora t ion  of p e r s p i r a t i o n .  
bo th  from weather  c o n d i t i o n s  and p e r s p i r a t i o n .  

Clo th ing  can a l s o  a c t  t o  keep t h e  body d r y ,  

Clo th ing  f a b r i c  i s  a mixture  of f i b e r  and a i r .  The a i r ,  n o t  t h e  
f i b e r ,  i s  t h e  i n s u l a t o r .  When f i b e r s  a r e  woven o r  k n i t t e d  i n t o  f a b r i c ,  
addi t ional .  a i r  spaces  a r e  c r e a t e d .  Dressing t o  keep warm means wEaring 
open weaves and k n i t s  t h a t  t r a p  a l o t  of a i r .  F i s h n e t ,  thermal  k n i t s , a n d  
kinky-napped and h a i r y - t e x t u r e d  f a b r i c s  are b e t t e r  t h a n  smooth, t i g h t l y  
k n i t  fabr i -cs  such as gabardine,  which have few a i r  spaces .  Down and t h e  
new i n s u l s t i n g  f a b r i c s  a l s o  t r a p  a i r .  By l a y e r i n g  c l o t h i n g  w e  c r e a t e  
a d d i t i o n a l  dead a i r  spaces  between each l a y e r ,  t h u s  i n c r e a s i n g  t h e  insu-  
l a t i n g  e f f e c t .  

I n  d r e s s i n g  t o  keep w a r m ,  w e  should t r y  t o  avoid sweat ing.  Water 
vapor i n  c l o t h i n g  reduces t h e  i n s u l a t i n g  p r o p e r t i e s  of t h e  f a b r i c .  
c l o t h i n g  c o n t i n u a l l y  adds mois ture  t o  t h e  s k i n .  
body t o  e v a p o r a t e  t h i s  mois ture ,  r e s u l t i n g  i n  u n c o n t r o l l e d  h e a t  l o s s .  

Damp 
Heat i s  drawn from t h e  

Dressing t o  keep cool  i n v o l v e s  s e l e c t i n g  c l o t h i n g  t h a t  permi ts  a i r  
c i r c u l a t i o n  and t h e  evapora t ion  of moisture .  
worn, w i t h  more openings a t  neck,  wrists, w a i s t ,  and a n k l e s  f o r  a i r  
c i r c u l a t i o n .  Light  co lored  c l o t h i n g  w i l l  r e f l e c t  h e a t ,  keeping t h e  body 
cooler .  

L e s s  c l o t h i n g  should be 

For keeping cool  d u r i n g  w a r m  weather  o r  f o r  keeping dry  d u r i n g  out- 
door s p o r t s  a c t i v i t i e s ,  i t  i s  important  t o  wear f a b r i c s  t h a t  "breathe".  
These f a b r i c s  a l low h o t ,  moist  a i r  t o  pass  through t h e  f a b r i c  and evapo- 
rate from t h e  o u t e r  s u r f a c e .  Cotton and wool are e s p e c i a l l y  good f a b r i c s  
f o r  t h i s ,  whi le  s y n t h e t i c s  are n o t .  "Breathing" t a k e s  p l a c e  through t h e  
a i r  spaces  between f i b e r s .  "Wicking" occurs  when t h e  mois ture  a c t u a l l y  
moves through t h e  f i b e r  t o  t h e  s u r f a c e  of t h e  f a b r i c .  New s y n t h e t i c  
f i b e r s ,  such a s  polypropylene,  have r e c e n t l y  been developed t o  wick 
mois ture  away; t h e s e  f i b e r s  produce f a b r i c s  e s p e c i a l l y  u s e f u l  f o r  w i n t e r  
s p o r t s .  

n 
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Hypothermia r e s u l t s  when t h e r e  i s  excess ive  h e a t  l o s s  from t h e  body. 
This  o f t e n  occurs  when c l o t h i n g  becomes w e t  and weather  c o n d i t i o n s  are 
windy and co ld .  Wool, which r e t a i n s  i t s  i n s u l a t i v e  p r o p e r t i e s  even when 
w e t ,  should always be t h e  c l o t h i n g  of choice  f o r  c o l d ,  w e t ,  windy condi- 
t i o n s .  

Dress ing  f o r  v a r y i n g  tempera ture  c o n d i t i o n s  means d r e s s i n g  i n  several 
t h i n  l a y e r s .  Each a d d i t i o n a l  l a y e r  t r a p s  an a d d i t i o n a l  l a y e r  of insu-  
l a t i n g  a i r .  When co ld  w e  can add l a y e r s ;  when w a r m  we can p e e l  l a y e r s .  
L iv ing  i n  houses  h e a t e d  w i t h  a l t e r n a t i v e  forms of energy o r  spending a 
l o t  of t i m e  outdoors  means d r e s s i n g  i n  l a y e r s .  It i s  i n t e r e s t i n g  t o  n o t e  
t h a t  t he  ' ' layered look" has rec.ently become fashionable .  

Advance PI an n i n g 
Read t h e  background informat ion  thoroughly and look up a d d i t i o n a l  
r e f e r e n c e s  i f  necessary .  A l l  d i s c u s s i o n  i n  t h e  a c t i v i t y  w i l l  be 
t e a c h e r  d i r e c t e d .  

Inform s t u d e n t s  ahead of t i m e  t h a t  they  w i l l  be  r e s p o n s i b l e  f o r  
b r i n g i n g  c l o t h i n g  s e l e c t i o n s  t o  class. 

Gather c l o t h i n g  c a t a l o g s  and magazines. Obtain a f a n ,  e x t e n s i o n  
cord ,  and thermometers. 

Suggested Time Allotment . 

Two class p e r i o d s  t o  perform t h e  a c t i v i t y  

Suggested Approach 

This  a c t i v i t y  i s  a p p r o p r i a t e  when s t u d y i n g  c l o t h i n g  s e l e c t i o n ,  tex- 
t i l e s ,  family l i f e s t y l e s  ( e s p e c i a l l y  how l i f e s t y l e s  are changed by 
e v e n t s  such as t h e  energy s h o r t a g e ) ,  and family h e a l t h  and s a f e t y .  

Much of  t h e  conten t  of t h i s  a c t i v i t y  i n v o l v e s  c l a s s  d i s c u s s i o n .  
This  w i l l  need t e a c h e r  d i r e c t i o n  i f  i t  i s  t o  b e  s u c c e s s f u l .  I f  
a p p r o p r i a t e ,  t h e  background informat ion  s e c t i o n  can b e  reproduced 
f o r  d i s t r i b u t i o n  t o  s t u d e n t s  as a p r i n t e d  source  of in format ion .  

Allow t i m e  a t  t h e  beginning of c lass  f o r  s t u d e n t s  t o  change i n t o  
t h e i r  c l o t h i n g  o u t f i t s .  

Discuss  how t h e  energy crisis h a s  a f f e c t e d  our choice  of  c l o t h i n g .  

7 ~ 

\ 

Precautions 
Do no t  aZZm s tudents  s i t t i n g  i n  f r o n t  o f  the  fan  t o  become chiZZed. 
They should s i t  there  only Zong enough t o  fee2  the  e f f e c t  of the  
f a n  on body temperature. 
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Students may have difficuzty getting cZothing f o r  the a c t i v i t y .  
Possible soZutions are t o  have the t e m h e r  coZZect extra clothing, 
t o  have students s e l e c t  roles  which u t iZ ize  cZothing they aZready 
own (for exampZe, a sk ier  couZd se lec t  a roZe requiring winter 
cZothing), or t o  aZZm e x t r a  time fo r  students t o  Zocate clothing. 
L 

Po i n t s f 01 r D i sc u ss io n 
What ac t iv i t i e s  r e q u i r i n g  s p e c i f i c  c l o t h i n g  a r e  a f f e c t e d  by t h e  sun?  
How are they  a f f e c t e d ?  

How d.oes s o l a r  energy  a f f e c t  body h e a t ?  

Typical Results 
Stude.nts w i l l  be more aware of  t h e  e f f e c t  t h e i r  c l o t h i n g  h a s  on 
body h e a t .  They w i l l  be  a b l e  t o  select  a p p r o p r i a t e  c l o t h i n g  f o r  
v a r i o u s  t empera tu res ,  environments ,  a c t iv i t i e s ,  and occas ions .  

Evaluation 
Observe s t u d e n t s '  p a r t i c i p a t i o n  i n  t h e  d i s c u s s i o n  and a c t i v i t i e s .  

Eva lua te  s t u d e n t s '  p o s t e r s  t o  de te rmine  how w e l l  t hey  s e l e c t e d  an 
a p p r o p r i a t e  o u t f i t  f o r  changing tempera tures .  

Ask s t u d e n t s  t o  l i s t  ways t h e y  can d r e s s  a p p r o p r i a t e l y  f o r  s o l a r  
energy  and energy  conse rva t ion .  

Ref ere n ces 
Energize  Your Career Wardrobe, Coopera t ive  Extens ion .  

(Mai l ing  Room, 7 Research Park ,  Corne l1  U n i v e r s i t y ,  I t h a c a ,  
NY 14853, w r i t e  f o r  p r i c e . )  

How t o  Keep Warm and Keep Your Fashion Cool, Jean  McLean. 
(N.Y. S t a t e  Col lege  of Hunan Ecology, Coopera t ive  Extens ion ,  
I t h a c a ,  NY 14853, w r i t e  f o r  p r i c e . )  

"Clothes  f o r  t h e  Cold", Annie Proulx .  
(Country J o u r n a l ,  Country J o u r n a l  P u b l i s h i n g  Co., I n c . ,  
205 Main S t ree t ,  B r a t t l e b o r o ,  VT 05301, December, 1980.) 

Teaching Resource Conserva t ion  i n  Home Economics", Hazel  Taylor  
S p i t z e .  
( I l l i n o i s  Teacher  of  Home Economics, U n i v e r s i t y  of  I l l i n o i s  
a t  Urbana-Champaign, D iv i s ion  o f  Home Economics Educat ion,  
351 Educat ion  Bu i ld ing ,  Urbana, I L  61801, Vol .  21, No. 3 ,  
pp. 106-113, Jan.  /Feb. 1978.) 

I t  

"Winter Warmth--Wearing I t  Thin", Wayne Merry. 
(The Backpacker,  c / o  Wm. Kemsley, 65 Adams S t ree t ,  Bedford 

H i l l s ,  NY 10507, V o l .  9 ,  I s s u e  2 ,  p. 22, Feb./March, 1981.) 
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Window 
Treatments 
for 
Solar Energy 

( Introduction 
I f  y o u ' v e  eve r  s t o o d  b y  a window o n  a s u n n y  d a y  o r  a co ld  

n i g h t ,  t h e n  y o u  know t h a t  windows h a v e  a l o t  t o  do w i t h  how 
c o m f o r t a b l e  y o u r  home f e e l s .  Heat p a s s e s  t h r o u g h  windows 
e a s i l y ,  a l w a y s  m o v i n g  f r o m  w a r m e r  t o  c o l d e r  a reas .  Heat w i l l  
e n t e r  t h r o u g h  a window on  a w a r m  d a g  b u t  l eave  t h r o u g h  a 
window on  a c o l d  d a y .  S o l a r  e n e r g y ,  t o o ,  p a s s e s  t h r o u g h  
windows e a s i l y .  T h i s  is  s o m e t h i n g  w h i c h  w e  w a n t  t o  i n c r e a s e  
o n  cold d a y s  b u t  w a n t  t o  p r e v e n t  on  w a r m  o n e s .  

I n  t h i s  a c t i v i t y  y o u  w i l l  i n v e s t i g a t e  t h e  p a t t e r n s  of 
h e a t  i n  y o u r  classroom a n d  l e a r n  how windows a f f e c t  a room's 
c o m f o r t .  You w i l l  f i n d  o u t  how t o  t r e a t  windows from t h e  
i n s i d e  t o  make t h e m  more e f f e c t i v e  i n  c o n s e r v i n g  t h e  e n e r g y  
needed t o  h e a t  or cool  y o u r  home.  
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0 bjectives 

A t  t h e  c o m p l e t i o n  of t h i s  a c t i v i t y ,  y o u  s h o u l d  be able  
t o  

0 

0 

0 

0 

0 

0 

d e t e r m i n e  t h e  areas i n  a room w h i c h  are w a r m e s t  and  
co ldes t  a n d  e x p l a i n  why, 
d e t e r m i n e  t h e  p l a c e s  w h e r e  a i r  i n f i l t r a t i o n  o c c u r s  
i n  a room and  e x p l a i n  why, 
l ist t h e  f u n c t i o n s  of windows,  
l ist  t h e  k i n d s  o f  e n e r g y - s a v i n g  window t r e a t m e n t s  
and  e x p l a i n  t h e  n e e d  f o r  them,  
r e s e a r c h  e n e r g y - s a v i n g  window t r e a t m e n t s  i n  c u r r e n t  
boDks a n d  m a g a z i n z s ,  a n d  
recommend e n e r g y - s a v i n g  window t r e a t m e n t s  f o r  
various s i t u a t i o n s ,  l i s t i n g  t h e i r  a d v a n t a g e s  a n d  
d i s a d v a n t a g e s .  

Skills and Knowledge You Need 

R e a d i n g  a t h e r m o m e t e r  
R e c o r d i n g  a n d  g r a p h i n g  d a t a  
R e s e a r c h i n g  i n f o r m a t i o n  i n  c u r r e n t  b o o k s  a n d  m a g a z i n e s  
T a k i n g  n o t e s  

Materials and Equipment 

lamp w i t h  u n c o v e r e d  l i g h t  b u l b  
s i x  Cels ius  t h e r m o m e t e r s  
s t r i n g  a n d  m a s k i n g  t a p e  
co 1 ored p e n  c i  1 s 
a s h e e t  o f  p l a s t i c ,  p a p e r ,  o r  t i s s u e  ( 1 5 c m  x 1 5 c m )  
a p e n c i l  
a f a n  
c u r r e n t  b o o k s ,  p a m p h l e t s ,  a n d  m a g a z i n e s  c o n t a i n i n g  
window t r e a t m e n t  i n f o r m a t i o n  
i n d e x  c a r d s  

9 
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Procedure 
P a r t  1. C o l l e c t i n g  Data 

1. Turn on t h e  lamp. Cup your  hands  near t h e  b u l b .  
Answer  Q u e s t i o n  1 by d e s c r i b i n g  what you f e e l .  

C a u t i o n :  Do n o t  t o u c h  t h e  b u l b .  I t  may b e  v e r y  h o t . )  f 

2.  

3 .  

4. 

5 .  

6 .  

I f  p o s s i b l e ,  s t a n d  n e x t  t o  a sunny window. Add t o  
Q u e s t i o n  1 b y  d e s c r i b i n g  what you f e e l  now. 

Suspend s i x  thermometers  a round t h e  c l a s s r o o m .  Three  
thermometers  s h o u l d  b e  p l a c e d  1 meter from t h e  c e i l i n g  
and t h r e e  1 meter above t h e  f l o o r .  Make s u r e  a t  l ea s t  
one  thermometer  is i n  f r o n t  of  a window. 8 e c o r d  t h e  
p o s i t i o n  of e a c h  thermometer  i n  Data T a b l e  1 on Work- 
s h e e t  A .  

For example,  Thermometer 2 ' s  p o s i t i o n  might  b e  "on t h e  
back w a l l ,  1 meter above t h e  f l o o r " .  Also r e c o r d  t h e  
o u t s i d e  weather c o n d i t i o n s ;  f o r  example, a p a r t l y  
c loudy  day w i t h  a t e m p e r a t u r e  of  5 O C .  

D i v i d e  t h e  c lass  i n t o  s i x  g r o u p s .  Each group s h o u l d  
se lec t  a thermometer  t o  r e a d .  Every minu te  f o r  20 
m i n u t e s  read t h e  t e m p e r a t u r e  o f  your  g r o u p ' s  t h e r -  
mometer. Record t h e  thermometer  r e a d i n g s  of  a l l  t h e  
g roups  i n  Data T a b l e  2 .  

Graph t h e  t e m p e r a t u r e  d a t a  from e a c h  thermometer  on 
t h e  g raph  p r o v i d e d  (Worksheet B ) .  U s e  d i f f e r e n t  
c o l o r e d  p e n c i l s  f o r  each  s e t  of  d a t a .  B e  s u r e  t o  make 
a key f o r  t h e  g raph .  

Diagram 1 
Take a s h e e t  o f  p a p e r ,  p l a s t i c ,  

a p e n c i l .  Hold t h i s  " i n f i l -  
o r  t i s s u e  and t a p e  one edge  t o  "Infiltration Meter" 

t r a t i o n  meter" i n  v a r i o u s  
p o s i t i o n s  a round  t h e  e d g e s  of 
s e v e r a l  c l o s e d  windows, e i t h e r  
i n  t h e  c l a s s r o o m  o r  a t  home. 
Answer  Q u e s t i o n  2 by d e s c r i b i n g  
your  r e s u l t s .  

Hold y o u r  " i n f i l t r a t i o n  meter" 
15cm i n  f r o n t  of t h e  f a n .  Then 
h o l d  i t  15cm b e h i n d  t h e  f a n .  
U s e  t h e  r e s u l t s  from t h e s e  two 
a c t i v i t i e s  t o  a n s w e r  Q u e s t i o n s  
3 and 4 .  
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P a r t  2.  Resea rch ing  Window Coverings n 

7. As a c lass ,  make a l i s t  of  t h e  f u n c t i o n s  o f  windows. 
List as many r easons  as you can f o r  why w e  have 
windows i n  o u r  homes. 

8.  Define r a d i a t i o n ,  conduct ion ,  and convec t ion .  

9 .  I l i s cuss  - how and - when h e a t  is l o s t  or  ga ined  through 
a window. Be s u r e  t o  i n c l u d e  i n  your  d i s c u s s i o n  such  
f a c t o r s  as 

s o l a r  r a d i a t i o n ,  
t h e  d i r e c t i o n  t h e  window f a c e s ,  
t h e  t i m e  o f  day ,  
t h e  season  of y e a r ,  
r a d i a t i o n ,  conduc t ion ,  and convec t ion ,  
v e n t i l a t i o n ,  
i n f i l t r a t i o n ,  and 
insulation. 

10.  1J s ing  t h e  R e a d i n g - A c t i v i t y  p rov ided ,  as w e l l  as cur-  
: ren t  books,  pamphle ts ,  and magazines ,  r e s e a r c h  t h e  
k i n d s  o f  window c o v e r i n g s  which c a n  be used  t o  admit 
more s u n l i g h t  when needed t o  h e l p  heat t h e  house ,  t o  
admi t  less  s u n l i g h t  when needed t o  h e l p  c o o l  t h e  
house ,  and  t o  reduce  h e a t  l o s s  from windows a t  n i g h t  
or d u r i n g  cloudy p e r i o d s .  U s e  i ndex  cards t o  list 
a n d  take n o t e s  on t h e  k i n d s  of  window t r e a t m e n t s  
a v a i l a b l e  f o r  s o l a r  energy and energy c o n s e r v a t i o n .  

11. Read t h e  t h ree  case s t u d i e s  p rov ided  on Worksheet C .  

1 2 .  1Jse your  n o t e s  and  t h e  Reading A c t i v i t y  t o  reemmend 
a window t r e a t m e n t  f o r  each  case s t u d y  s i t u a t i o n .  
Exp la in  why you chose each window t r e a t m e n t .  

1 3 .  As a c lass ,  d i s c u s s  t h e  advantages  a n d  d i s a d v a n t a g e s  
of  t h e  window treatments recommended f o r  each a c t i v i t y .  

Questions 

1. What d i d  you f e e l  when you placed your  hands near t h e  
l i g h t  bu lb?  When you s t o o d  nex t  t o  t h e  sunny window? 

2 .  What happened when you h e l d  t h e  " i n f i l t r a t i o n  m e t e r "  
.at d i f f e r e n t  p o s i t i o n s  around windows? 

3 .  What happened when you h e l d  t h e  " i n f i l t r a t i o n  meter" 
. in f r o n t  of t h e  f a n ?  I n  back of t h e  f a n ?  

n 
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4 .  What c a u s e d  t h e  r e s u l t s  y o u  o b t a i n e d  when h o l d i n g  
t h e  " i n f i l t r a t i o n  meter" a r o u n d  windows?  

5. Describe t h e  r e s u l t s  y o u  o b t a i n e d  f r o m  g r a p h i n g  room 
temperatures .  Where was t h e  room w a r m e s t ?  C o l d e s t ?  

6 .  H o w  d i d  t h e  t e m p e r a t u r e s  i n  f r o n t  o f  t h e  window com- 
p a r e  w i t h  t h o s e  i n  o t h e r  p a r t s  o f  t h e  room? Why? 

7.  What a r e  t h e  f u n c t i o n s  o f  w indows?  

8 .  What is  window h e a t  loss? H o w  a n d  when does i t  
occur? 

9 .  What is  window h e a t  g a i n ?  How a n d  when does i t  
o c c u r ?  

10.  L i s t  as many e n e r g y - s a v i n g  window t r e a t m e n t s  as y o u  
c a n .  

11. What window t r e a t m e n t  d i d  y o u  recommend f o r  e a c h  
case s t u d y ?  Why? 

1 2 .  What are t h e  a d v a n t a g e s  of t h e  window t r e a t m e n t  y o u  
recommended f o r  e a c h  a c t i v i t y ?  The  d i s a d v a n t a g e s ?  

Looking Back 

You h a v e  l e a r n e d  how h e a t  is  l o s t  o r  g a i n e d  t h r o u g h  win -  
dows. A s  e n e r g y  becoms  more e x p e n s i v e ,  c o n t r o l l i n g  t h i s  
h e a t  e x c h a n g e  w i l l  become more i m p o r t a n t .  One way t o  con-  
s e rve  e n e r g y  is  t h r o u g h  window t r e a t m e n t s .  D u r i n g  co ld  
w e a t h e r ,  t h e s e  t r e a t m e n t s  c a n  be o p e n e d  t o  a l l o w  s u n l i g h t  i n  
o r  c losed  t o  k e e p  h e a t  i n .  D u r i n g  w a r m  w e a t h e r ,  t h e s e  t r e a t -  
m e n t s  c a n  serve a n  o p p o s i t e  f u n c t i o n .  They  c a n  be c losed t o  
keep s u n l i g h t  a n d  hea t  o u t  o r  o p e n e d  t o  a l l o w  c o o l i n g  breezes 
i n .  When t h e s e  window t r e a t m e n t s  are sealed a t  t h e  edges t o  
r e d u c e  a i r  i n f i l t r a t i o n ,  t h e y  are  e v e n  more e f f e c t i v e .  

E a c h  window i s  u n i q u e .  When s e l e c t i n g  a window t r ea t -  
m e n t ,  y o u  s h o u l d  c h o o s e  t h e  k i n d  o f  t r e a t m e n t  w h i c h  bes t  
meets y o u r  n e e d s  a n d  t as tes  a n d  bes t  s o l v e s  t n e  w i n d o w ' s  
problems. T h e r e  are  many k i n d s  t o  c h o o s e  from: d r a p e r i e s ,  
s h a d e s ,  s h u t t e r s ,  p a n e l s ,  a n d  i n t e r i o r  s t o r m  w i n d o w s .  E a c h  
va r i e s  i n  c o s t ,  a t t r a c t i v e n e s s ,  e f f e c t i v e n e s s ,  a n d  ease of 
u s e .  The  c h o i c e  is  u p  t o  y o u .  

Going Fur the r  

I n v e s t i g a t e  t h e  windows i n  y o u r  own home. What k i n d s  of 
window t r e a t m e n t s  a re  b e i n g  u s e d  now? What k i n d s  of 
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t r e a t m e n t s  wou ld  y o u  recommend t o  i n c r e a s e  e n e r g y  
s a v i n g s ?  D e s i g n ,  c o n s t r u c t ,  a n d  i n s t a l l  a n e w  t r e a t m e n t  
i n  y o u r  own home. 

n 

P l a n  a window t r e a t m e n t  t o  s a v e  e n e r g y  i n  y o u r  classroom. 
A s  a c lass  o r  FHA/HERO p r o j e c t ,  r a i se  money t o  c o n s t r u c t  
a n d  i n s t a l l  t h i s  t r e a t m e n t .  

I n v e s t i g a t e  commercial window t r e a t m e n t s  wh ich  are 
d e s i g n e d  t o  save e n e r g y .  Compare t h e i r  c o s t s ,  R - v a l u e s ,  
e f f e c t i v e n e s s  i n  r e d u c i n g  h e a t  l o s s  o r  h e a t  g a i n ,  ease 
of i n s t a l l a t i o n  a n d  u s e ,  a t t r a c t i v e n e s s ,  a n d  d u r a b i l i t y .  

Use y o u r  r e s e a r c h  t o  wr i te  a p a m p h l e t  o r  news a r t i c l e  on 
window t r e a t m e n t s  f o r  s o l a r  e n e r g y  a n d  e n e r g y  c o n s e r v a -  
t i o n .  D u p l i c a t e  t h e  p a m p h l e t  f o r  d i s t r i b u t i o n  t o  
community g r o u p s  o r  s u b m i t  t h e  news a r t i c l e  t o  s c h o o l  
a n d  c o , m u n i t y  n e w s p a p e r s .  

n 



Worksheet A 
Changes in Room Temperatures 

Data Table I 
Outside Weather Conditions: 

Thermometer Pos it i o ns 
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Room Temperatures over Time 
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Worksheet B 

Changes in Room Temperatures over Time 
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Worksheet C 

Case Study 1 

For t h e  w i n t e r  months ,  Sue and John w i l l  b e  
l i v i n g  i n  a n  apa r tmen t  i n  N e w  Eng land .  The a p a r t -  
ment's l i v i n g  room h a s  o n l y  one  window a rea ,  a s e t  
of s o u t h - f a c i n g  p a t i o  d o o r s  which l e a d  t o  a small 
b a l c o n y .  The d o o r s  a r e  n o t  t i g h t l y  f i t t e d  and a i r  
l e a k s  i n  a round  t h e  e d g e s .  For now, Sue and  John 
have  a l i g h t - w e i g h t  p a i r  o f  draw d r a p e r i e s  c o v e r i n g  
t h e  wiildow a rea ,  b u t  t h e y  w a n t  t h e  room t o  r e m a i n  
c o m f o r t a b l e  d u r i n g  t h e  c o l d e s t  w i n t e r  d a y s .  Be-  
c a u s e  t h e y  are  on a l i m i t e d  b u d g e t ,  t h i s  n e w l y -  
m a r r i e d  c o u p l e  does  n o t  have  much money t o  s p e n d  
on window c o v e r i n g s .  What window t r e a t m e n t  would 
you recommend f o r  t h i s  c o u p l e ' s  l i v i n g  room? 

Case Study 2 
J i m  h a s  j u s t  moved i n t o  a. c o l l e g e  dorm i n  a 

s o u t h w e s t e r n  town. H i s  corner room h a s  t w o  windows, 
one f a c i n g  s o u t h  and t h e  o t h e r  west.  Al though t h e  
room is  a i r  c o n d i t i o n e d ,  t h e  h e a t  f rcm t h e  s u n l i g h t  
e n t e r i n g  t h e  windows makes t h e  room v e r y  uncom- 
f o r t a b l e  by l a t e  a f t e r n o o n .  J i m  would l i k e  t o  
se lec t  a c o v e r i n g  f o r  h i s  windows t h a t  w i l l  b e  
a t t r a c t i v e ,  b u t  w i l l  a l s o  h e l p  t o  keep  t h e  room cool.  
What window t rea tment  do you recommend f o r  J i m ' s  
d o r m i t o r y  room? 

Case Study 3 

K a r e n  and David have  l i v e d  i n  t h e i r  s t o r y - a n d -  
a - h a l f  Cape Cod home f o r  o v e r  t w e n t y  y e a r s .  S i n c e  
t h e i r  c h i l d r e n  a r e  now grown and h a v e  r e c e n t l y  
moved away from home, t h e  t w o  bedrooms and b a t h  on 
t h e  s e c o n d  f l o o r  are  unused d u r i n g  t h e  w i n t e r  
months.  

Wi.nters  are c o l d  i n  t h e  n o r t h e r n  p l a i n s  s t a t e s  
where David and  Karen l i v e ,  and t h e y  a re  t r y i n g  t o  
r e d u c e  t h e i r  home h e a t i n g  b i l l s .  They h a v e  c l o s e d  
o f f  t h e  s e c o n d  f l o o r .  Even though t h e  u p s t a i r s  
windows have  s t o r m  windows and w e a t h e r s t r i p p i n g ,  a 
l a r g e  amount o f  h e a t  i s  s t i l l  b e i n g  l o s t  d i r e c t l y  
t h r o u g h  t h e  g l a s s .  David wan t s  t o  f i n d  a t y p e  of 
window t rea tment  which w i l l  r e d u c e  ' t h i s  h e a t  l o s s .  
What k i n d  o f  t r ea tmen t  do you recommend? 
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Worksheet D 
Reading Activity 

Interior Window Treatments 

Draperies 

t h e  u s e  o f  d r a p e r i e s .  When drawn 
d u r i n g  c o l d  w e a t h e r  o r  a t  n i g h t ,  
d r a p e r i e s  can r e d u c e  h e a t  loss from 
a w a r m  room. They c a n  a l s o  b e  
o p e n e d  when t h e  s u n  is  s t r i k i n g  t h e  
windows t o  t a k e  a d v a n t a g e  o f  i t s  
h e a t i n g  e f f e c t .  D u r i n g  w a r m  w e a t h e r  
d r a p e r i e s  can b e  c l o s e d  t o  h e l p  k e e p  
t h e  room coo l .  

3 n e  common window t rea tment  is 

C o n v e n t i o n a l  d r a p e r i e s ,  t h o u g h ,  
w i l l  n o t  p r e v e n t  much h e a t  e x c h a n g e  
t h r o u g h  a window. The r e a s o n  i s  
s i m p l e .  D r a p e r i e s  s t a n d  away f rom 
t h e  window, l e a v i n g  a s p a c e  b e t w e e n  
d r a p e r y  and  window. I n  w i n t e r ,  for 
e x a m p l e ,  t h e  a i r  i n  t h i s  s p a c e  is  
c o o l e d  by  t h e  c o l d  window, d r o p s  
t o w a r d  t h e  f l o o r ,  a n d  is  r e p l a c e d  
by w a r m  a i r  a t  t h e  t o p .  ( S e e  
D i a g r a m  2 .  ) T h i s  c o n t i n u o u s  a c t i o n  
c rea tes  a c o n v e c t i o n  c u r r e n t ,  r e d u c -  
i n g  room t e m p e r a t u r e  n e a r  t h e  window. 
I n  f a c t ,  a c o n v e n t i o n a l  d r a p e r y  
r e d u c e s  . h e a t  l o s s  f rom a room by 
o n l y  10%. 

Diagram 3 Insulating Draperies closed cornice 

Diagram 2 

L 

Conventional Draperies 

coo l  air 

To p r e v e n t  t h i s  c o n v e c t i o n  
c u r r e n t  f r o m  b e i n g  s e t  u p ,  d r a p e r i e s  
s h o u l d  be f i t t e d  a t  t h e  t o p  o r  
b o t t o m .  hlost s i m p l y ,  t h i s  c a n  b e  
done  b y  l e t t i n g  t h e  d r a p e r i e s  
f a l l  o n t o  t h e  w i n d o w s i l l  o r  f l o o r .  
For  maximum e f f e c t i v e n e s s ,  t h e  
d r a p e r i e s  s h o u l d  a l s o  be f i . t t e d  a t  
t h e  t o p  ( w i t h  a c o r n i c e  or by 
p l a c i n g  t h e  d r a p e r y  a g a i n s t  t h e  
c e i l i n g ) ,  s e a l e d  a t  b o t h  s i d e s ,  
a n d  o v e r l a p p e d  a t  t h e  c e n t e r .  ( S e e  
Diag ram 3 . )  T h i s  k i n d  o f  d r a p e r y  
can  r e d u c e  h e a t  loss as much as 
25%. Therma l  d r a p e r i e s ,  w i t h  t w o  
l aye r s  s e p a r a t e d  by  an  a i r  s p a c e ,  
w i l l  r e d u c e  t h i s  h e a t  l o s s  e v e n  
f u r t h e r .  

%i overlapped at center \ 
sealed a t  sides 



Diagram 4 Roller Shades, Summer Use 

Ro I I er Shades 

I ,  

\ ' \  '\\ 

reflective side 

reflective side 

T h i s  most common form of window s h a d e  i s  an  e f f e c t i v e  e n e r g y  
s a v e r  when p r o p e r l y  i n s t a l l e d  and used .  The  shade blocks a i r  
f l o w  and  forms an  i n s u l a t i n g  l a y e r  of a i r  between t h e  shade and  
t h e  window. A ro l l e r  shade r e d u c e s  heat exchange  by as much as 
28%. By a d d i n g  side t racks,  tape ,  or c l o s u r e s  t o  seal t h e  shade 
t o  t h e  window frame, h e a t  exchange  c a n  be r e d u c e d  by 45%. If t h e  
shade is made of or c o v e r e d  by a r e f l e c t i v e  ma te r i a l ,  t h i s  heat  
exchange  c a n  be r e d u c e d  even  f u r t h e r .  

For greatest  e f f i c i e n c y ,  a shade s h o u l d  be r e v e r s i b l e ,  re- 
f l e c t i v e  on one  s i d e  and d a r k - c o l o r e d  on t h e  o t h e r  s i d e .  The 
r e f l e c t i v e  material  s h o u l d  a lways  face t h e  w a r m e r  s ide -- ou tward  
i n  summer and  inward  i n  w i n t e r  -- w h i l e  t h e  dark-colored material 
s h o u l d  face o u t  i n  w i n t e r  t o  act  as  a so la r  col lector  ( a b s o r b i n g  
s u n l i g h t  and  c o n v e r t i n g  i t  t o  h e a t ) .  ( S e e  Diagrams 4 and 5.) 

I n  summer, s h a d e s  s h o u l d  be lowered  on s u n l i t  windows t o  
r a d u c e  so la r  h e a t i n g .  I n  w i n t e r ,  shades on  t h e  s o u t h  s i d e  of a 
house  s h o u l d  be raised d u r i n g  t h e  day t o  i n c r e a s e  so la r  h e a t i n g ,  
t h e n  lowered a t  n i g h t  t o  r e d u c e  hea t  l o s s .  

Diagram 6 

shutters opened away f rom window- 

Insulating Shutters 

I n s d a t i n g  i n t e r i o r  Shu t te rs  

e- folding shutters 

I n s u l a t i n g  s h u t t e r s  are a v e r y  e x p e n s i v e  form of window 
t r e a t m e n t ,  b u t  may r e d u c e  heat exchange  by as much as 80%. They 
c o n s i s t  p r i m a r i l y  of i n s u l a t i o n ,  plywood or wood p a n e l s ,  a vapor 
ba r r i e r ,  and a d e c o r a t i v e  c o v e r i n g .  I n s u l a t i n g  s h u t t e r s  s h o u l d  
f i t  t i g h t l y  t o  t h e  frame on a l l  sides t o  p r e v e n t  c o n v e c t i o n  c u r -  
r e n t s  and t o  t r a p  an  i n s u l a t i n g  l a y e r  of a i r  between t h e  s h u t t e r  
and t h e  window. 
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Insulating Panels 

Insulating p a n e l s ,  o r  pop-in 
s h u t t e r s ,  a re  normal ly  made of  
r i g i d  i n s u l a t i o n .  They a r e  inex-  
p e n s i v e ,  whe the r  you buy a k i t  o r  
make your  own. T h e s e  p a n e l s  c a n  
b e  popped i n t o  t h e  windows as needed ,  
b u t  r e q u i r e  s t o r a g e  s p a c e  when n o t  
i n  u s e .  They can b e  cove red  w i t h  
d e c o r a t i v e  f a b r i c  t o  make them more 
a t t r a c t i v e .  I n s u l a t i n g  p a n e l s  are 
made so  t h a t  t h e i r  edges  s e a l  t i g h t l y  
a g a i n s t  t h e  window frame.  S e a l s  
c a n  be made o f  magne t i c  t a p e  o r  
V e l c r o  s t r i p s .  T h i s  t y p e  o f  window 
t r e a t m e n t  c a d  r educe  heat  exchange 
by as much as  85%. 

Diagram 7 Insulating Panels 

- 
I 

! 

I 
I 

j 
I 
I 

4 
Interior Plastic Storm Windows 

I 

\ panel f i t s  into 

A s i m p l e  a n d  i n e x p e n s i v e  way 
t o  r educe  hea t  exchange is  t h e  
i n t e r i o r  s t o r m  window. I t  c a n  be 
made o f  p o l y e t h e l e n e  ( l i k e  c lear  
ga rbage  bags,)  o r  r i g i d  p l a s t i c .  
T h i s  window treatment  can remain 
i n  p l a c e  a l l  w i n t e r  and  w i l l  re- 
duce h e a t  l o s s  by as much as  50%. 
F l e x i b l e  p l a s t i c  c a n  be e a s i l y  and  
q u i c k l y  t a p e d  t o  t h e  window f rames .  
R i g i d  p l a s t i c  s t o r m  windows must 
be mounted i n  t h e  same manner  as 
i n s u l a t i n g  p a n e l s .  

window frame 

Diagram 8 Plastic Interior Storm Windows 

interior storm window - 
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Teach e r I n fo r mat ion 

WindowTreatments for Solar Energy Grs 
Suggested Grade Level and Skill Area 

9-12 Home Economics 
Housing and Furnishings 
Consumer Education 
Clothing Construction: Nonwearable Projects 
Future Homemakers of America 

Skill Objectives 

Recording, graphing, and interpreting data 

Building and using an infiltration meter 

Researching and taking notes 

Analyzing window needs and recommending window treatments to meet 
these needs 

Determining advantages and disadvantages of particular window 
treatments 

Content Objectives 

Windows transmit solar energy. 
to provide heat if solar energy penetrates them, but during warm 
weather the penetration of solar energy should be eliminated in 
order to prevent excessive heat gain. 

They can be used during cold weather 

Windows also transmit heat energy. During cold weather, heat should 
be prevented from escaping through them, but, in warm weather, heat 
should be prevented from entering through them. 

Window treatments that reduce heat l o s s  or heat gain and also reduce 
air infiltration call save energy. 
effectiveness, durability, ease of installation and use, and attrac- 
tiveness. 

These treatments vary in cost, 

Energy-saving window treatments include draperies, shades, shutters, 
panels, and interior storm windows. 
different treatments, depending on their size, shape, orientation, 
and placement. 
determine the choice of window treatments. 

Different windows require 

The factors of personal'taste and expense also 

Every window treatment has advantages and disadvantages. 
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Bac kgro u in d 
Windows provide l i g h t ,  v e n t i l a t i o n ,  and a view of t h e  

They a l s o  t ransmit  s o l a r  and hea t  energy. A s  t he  p r i c e  of 
we w i l l  be forced t o  seek methods of maximizing s o l a r  gain 
hea t  l o s s  during cold weather,  and of minimizing s o l a r  and 

area outs ide .  
energy inc reases ,  
and minimizing 
hea t  gain i n  

warm weather, i n  order  t o  conserve the  energy needed t o  hea t  and-cool our 
homes. 

Windows on the  south s i d e  are of g r e a t  va lue  as hea t  c o l l e c t o r s ,  but  
only on co:Ld, sunny days. A t  n ight  they l o s e  h e a t ,  and during w a r m  weather 
they can cause a room t o  overheat.  Windows fac ing  i n  o the r  d i r e c t i o n s  
experience a n e t  hea t  l o s s  on cold days and a n e t  h e a t  gain when outs ide  
temperatures are warmer than i n s i d e  temperatures.  Windows can t ransmit  20 
t i m e s  more hea t  than an in su la t ed  w a l l  of t he  same s i z e .  

Heat :is t ransmi t ted  through windows i n  seve ra l  ways. Radiat ion occurs 
when hea t  :is t r ans fe r r ed  from one objec t  t o  another through space. On cold 
n i g h t s ,  hea t  is  r ad ia t ed  from your body t o  t h e  cold window. 
occurs  when hea t  passes  through an ob jec t .  Glass i s  a good hea t  conductor 
and t ransmi ts  hea t  from the  warmer a i r  touching it. 
hea t  is  t r ans fe r r ed  by t h e  movement of a i r .  Warm a i r  touching cold window 
g l a s s ,  f o r  example, conducts hea t  t o  t h e  g l a s s ,  becomes cooler  and more 
dense, and drops toward the  f l o o r .  W a r m  a i r  r ep laces  i t  from above, and a 
cur ren t  i s  set  up. A convection cu r ren t  can t r a n s f e r  s u b s t a n t i a l  amounts of 
hea t .  I n f i l t r a t i o n  occurs  when a i r  l eaks  through windows and doors around 
the  g l a s s  and frame. 
caulking,  weathers t r ipp ing ,  and a i r - t i g h t  i n su la t ion .  

Conduction 

Convection occurs when 

I n f i l t r a t i o n  produces d r a f t s  and can be el iminated by 

Insu la t ing  window treatments  w i l l  reduce unwanted hea t  exchange. A s  
long as they can be removed or  opened on t h e  south s i d e  t o  permit s o l a r  
gain when needed, they are an e f f e c t i v e  means of reducing energy c o s t s  and 
conserving f o s s i l  f u e l s .  

Advance PIan n ing 

Duplicate a l l  necessary worksheets. 

Obtain copies  of magazines, pamphlets, and books containing information 
on window treatments .  Arrange with the  school l i b r a r i a n  t o  use maga- 
z ines  and The Reader 's  Guide t o  Pe r iod ica l  L i t e r a t u r e .  Check t h e  
re ferences  l i s t e d  a t  t he  end of t h i s  a c t i v i t y  and ob ta in  materials from 
them. 
Ketchrim's Country Journa l ,  your cooperat ive extension agent ,  and s ta te  
energy o f f i c e  are exce l l en t  sources  of a r t ic les  and information. 

Rodale 's  New S h e l t e r ,  Hudson Home Magazine, Solar  Age, Blair  and 

Obtain inexpensive thermometers, a fan ,  and a lamp. 

I f  des i r ed ,  suspend the  thermometers i n  the  classroom i n  advance of 
t he  a c t i v i t y .  

P r e p a r e  a lesson  on hea t  l o s s  and gain through windows and prepare t o  
lead  d iscuss ion  i n  S t e p  9. 
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Suggested Time Allotment 

1 p e r i o d  t o  c o l l e c t  d a t a  

1 p e r i o d  t o  graph and ana lyze  d a t a  

2 t o  3 p e r i o d s  t o  conduct r e s e a r c h  

1 p e r i o d  t o  complete case s t u d i e s  

1 p e r i o d  t o  summarize and d i s c u s s  

Suggested Approach 

The d i s c u s s i o n  i n  t h i s  a c t i v i t y  w i l l  need much t e a c h e r  d i r e c t i o n .  
Prepare  f o r  l e a d i n g  c l a s s  d i s c u s s i o n .  

With j u n i o r  high s t u d e n t s  you may want t o  p e r f o r n  only  t h e  "Col- 
l e c t i n g  Data" s e c t i o n  of t h i s  a c t i v i t y ,  t h e n  d i s c u s s  window treat-  
ments i n  g e n e r a l  as means of  c o n t r o l l i n g  s o l a r  g a i n  and h e a t  
exchange. 

I f  p o s s i b l e ,  c o l l e c t  t empera ture  d a t a  i n  f r o n t  of a window which 
receives d i r e c t  s u n l i g h t  d u r i n g  t h e  c l a s s  per iod .  Conducting t h e  
a c t i v i t y  on a p a r t l y  cloudy day w i l l  p rovide  t h e  most dramat ic  
r e s u l t s .  Repeating t h e  a c t i v i t y  on sunny o r  cloudy days o r  i n  
d i f f e r e n t  seasons  w i l l  a l s o  emphasize t h e  d u a l  r o l e  of windows i n  
h e a t  l o s s  and s o l a r  ga in .  E x t r a p o l a t e  r e s u l t s  t o  o t h e r  weather  
c o n d i t i o n s  and times of day. 

Seek out  r e s o u r c e  people  ir .  your  community who are knowledgeable 
about window t r e a t m e n t s .  These may i n c l u d e  homemakers, s t o r e  
managers, b u i l d i n g  s u p p l i e r s ,  c o o p e r a t i v e  e x t e n s i o n  a g e n t s ,  and 
i n t e r i o r  d e c o r a t o r s .  Ask them t o  s h a r e  t h e i r  i n f o r m a t i o n  w i t h  
c l a s s  members. 

Poi n t s  fo r Discuss ion 

For maximum e f f e c t i v e n e s s  i n  h e a t i n g ,  how can window t r e a t m e n t s  
be used t o  manage s o l a r  g a i n ?  

What are some e x t e r i o r  window t r e a t m e n t s  which would conserve energy? 

What are t h e  f a c t o r s  which determine t h e  t rea tment  f o r  any window? 

What k i n d s  of t r e a t m e n t s  could be prepared f o r  c lassroom windows? 
For windows i n  your home? 



10-16 

Typical ELesults 

The graphs should show that the classroom will be warmest at the 
window when sunlight is penetrating it; will be coolest at the 
window on cloudy, cold days; and will be warmer as height above the 
floor increases. 

Eva I u at i on 
Observe students' participation in class discussion. 

Check data tables and graphs for completeness and accuracy. 

Check notes for completeness. 

Ask students to list kinds of insulating window treatments and to 
explain the need for them. 

Give students a new case study and ask them to recommend a window 
treatment, listing the advantages and disadvantages of their choice. 

Ref e re nces 
All Through the House, Thomas Blandy and Denis Lamourem. 

(McGraw-Hill, 1221 Avenue of the Americas, New York, NY 10020, 
1980, $7.95/paper.) 

- Energy Savers Catalog. 
(Publications International, Ltd., 3841 West Oakton Street, 
Skokie, IL 60076, 1977, $6.95/paper.) 

- Energy Saving Window Treatments, Regina Rector. 
(Cooperative Extension Programs, Cornel1 University, Martha 
Van Rensselaer Hall, Ithaca, NY 14853, write for price.) 

547 Easy Ways to Save Energy in Your Home, Roger Albright. 
(Garden Way Associates Charlotte, VT 05445 , 1978 , $4.95/paper.) 

- Passive Solar Energy Book, Edward Kazria. 
(Rodale Press, 33 East Minor Street, Emmaus, PA 18049, 1979. 

Window Design Strategies to Conserve Energy: NBS Building Science 
Series 104, Robert S. Hastings. 
(Superintendent of Documents, U.S. Government Printing Office, 
Washington, DC 20234, 1977, write for price.) 

-- 

"Insulating Shutters and Shades", Larry Gay. 
(Blair and Ketchum's Country Journal, 205 Main Street, 
Brattleboro, VT 05301, January, 1981, pp. 60-65.) 

"The Least Expensive Solution", Wayne Shick. 
(Rodale's New Shelter, 33 East Minor Street, Emmaus, PA 18049, 
October, 1980, ?p. 34-35.) 

J 

n 

n 



r 

"The New Look in Window Blinds". 
(Hudson Home Magazine, Hudson Publishing Co., 289 South San 
Antonio Road, Los Altos, CA 94022,  November, 1 9 8 0 ,  p p .  98-101.)  
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"A Mini-Catalog of Products'' , Roger Rawlings. 
(Rodale's New Shelter, 33 East Minor Street, Emmaus, PA 18049,  
October, 1980,  pp.  36-39.)  

"New Wrinkles in Window Insulation" , William Langdon. 
(Solar Age, Solar Vision, Inc., Church Hill, Harrisville, NH 
0 3 4 5 0 ,  August, 1 9 7 9 ,  p p .  20-23.)  

"A Shade and A Shutter: Insulating Window Covers You Can Make". 
(Solar &, Solar Vision, Inc., Church Hill, Harrisville, NH 
0 3 4 5 0 ,  August, 1 9 7 9 ,  p p .  24-30.)  

"A Shade You Pull Down". 
(Rodale's New Shelter, 33 East Minor Street, Emmaus, PA 18049,  
October, 1 9 8 0 ,  p .  3 0 . )  

"A Shutter You Pop In", Roger Rawlings. 
(Rodale's New Shelter, 33 East Minor Street, Emmaus, PA 18049,  
October, 1 9 8 0 ,  p p .  31-33.)  

"The Trouble with Windows (And to DO)", Michael LaFavore. 
(Rodale's New Shelter, 33 East Minor Street, Emmaus, PA 18049,  
October, 1980,  pp.  27-29.)  
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