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NOTICE 

This  un i t  w a s  prepared as an account of work sponsored by t h e  United 
States Government. Nei ther  t h e  United S t a t e s  nor t h e  United S t a t e s  
Department of Energy, nor any of t h e i r  employees, nor  any of t h e i r  
c o n t r a c t o r s ,  subcon t rac to r s ,  o r  t h e i r  employees, makes any warranty,  
express  o r  implied,  o r  assumes any l e g a l  l i a b i l i t y  o r  r e s p o n s i b i l i t y  
f o r  t h e  a.ccuracy, completeness,  o r  u se fu lness  of any information,  
appara tus ,  product ,  o r  process  d i sc losed ,  o r  r e p r e s e n t s  t h a t  i t s  use  
would not i n f r i n g e  p r i v a t e l y  owned r i g h t s .  Reference h e r e i n  t o  any 
s p e c i f i c  commercial product ,  p rocess ,  o r  s e r v i c e  by t r a d e  name, mark, 
manufacturer,  o r  o therwise ,  does not  n e c e s s a r i l y  c o n s t i t u t e  o r  imply 
i ts  endorsement, recommendation, o r  favor ing  by t h e  United S t a t e s  
Goveriment o r  any agency the reo f .  The views and opin ions  of au tho r s  
expressed h e r e i n  do not n e c e s s a r i l y  state o r  r e f l e c t  those  of t h e  
United S t a t e s  Government o r  any agency the reo f .  

Information on t h e  Solar  Energy 
Education curr iculum may be 
obtained from: 

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

Your comments on and evaZuation of t h i s  
f i e  Zd-test edition are solicited.  

Copyright @ 1981 by the Research Foundation of State University of New York 
on behaZf of t h e  Solar Energy Project. 
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The Solar Energy Education Curriculum 

The booklet in your hands is just one part of a series. 
The Solar Energy Education materials include 

a Solar Energy Text, 

a Solar Energy Reader in four parts : 

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 for 

Science, 

Industrial Arts, 

Home 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 on the Solar Energy Education 
curriculum , contact 

Solar Energy Project 
c/o Curriculum Services 
New York State Education Department 
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I NTRODUCTI 0 N 

x .. 

1'. 
I 

\ I  
, '  

The sun i s  t h e  d r i v i n g  f o r c e  behind a l l  l i f e  on e a r t h .  I n  t h e  last 
few decades, wi th  abundant s u p p l i e s  of f o s s i l  f u e l  t o  support  our s tan-  
dard of l i v i n g ,  w e  have tended t o  f o r g e t  t h i s  f a c t .  

We've known f o r  many years  t h a t  t h e  sun ' s  energy could be  used t o  
g r e a t  advantage b u t ,  because "conventional" f u e l s  were cheap and easily 
obtained,  t h e  i d e a  of us ing  sunshine had t o  w a i t .  It wai ted f o r  us t o  
demand more and more energy. It wai ted f o r  us t o  develop f o s s i l  f u e l  
supply problems. It  wai ted u n t i l  w e  now have so many i n e f f i c i e n t  ma- 
chines  t h a t  h a l f  t h e  energy w e  consume l e a k s  away as wasted h e a t .  ... And s t i l l  t h e  sun w a i t s .  

Many Americans f i n d  our  c u r r e n t  energy problem d i f f i c u l t  t o  d e a l  
with.  Some deny t h a t  t h e  problem r e a l l y  exists,  even whi le  they see 
p r i c e s  rise and spendable income sh r ink .  Many f e a r  a reduct ion  i n  t h e i r  
s tandard  of  l i v i n g ,  and wonder i f  t h e  end o f  t h e  cheap f u e l  era w i l l  mean 
a d e v a s t a t i n g  change i n  t h e i r  l i f e s t y l e s .  They equate  renewable energy 
and energy conservat ion wi th  discomfort  and s a c r i f i c e .  These k inds  of  
ignorance and confusion hamper our e f f o r t s  t o  reach an energy consensus. 

I n  t h i s  t i m e  of  change, w e  i n  educat ion know t h a t  t h e  s o l u t i o n  must 
begin w i t h  us. Home economics i s  p a r t i c u l a r l y  s u i t e d  f o r  t h i s  t a s k .  I n  
home economics s t u d e n t s  can l e a r n  how sources  of  energy impact family 
r e l a t i o n s ,  home management, and product ion of t h e  n e c e s s i t i e s  of  l i f e .  
They can develop t h e  knowledge and s k i l l s  t o  use renewable energy and 
energy conservat ion.  Most important ,  they can weigh t h e  l i f e s t y l e  
choices  t h a t  w i l l  determine t h e  n a t i o n ' s  energy f u t u r e .  



ANNOTATED LIST OF ACTIVITIES F 4  

Activity 1 

The Appliance Explosion 

i n  t h e i r  own homes with those  used i n  homes a 
genera t ion  ago, s t u d e n t s  are l e d  t o  a graphic  /c----: 
understanding of  t h e  enormous i n c r e a s e  i n  resi- 

[d d e n t i a l  energy use over t h e  l a s t  genera t ion .  , 

By comparing t h e  k inds  of appl iances  used R 
/- 

Activity 2 

A Short Solar History 
Using a d a t a  s h e e t  on s o l a r  h i s t o r y ,  s tu-  

den t s  cons t ruc t  a t i m e  l i n e  t o  express  v i s u a l l y  

to ry .  
energy t h a t  have provided a more comfortable home 
l i f e .  

t h e  advances i n  s o l a r  energy use throughout h i s -  

h E:mphasis is placed  on the  uses of s o l a r  

Activity 3 JS 
\ .  Drying Foods with Solar Energy \\h 

A low-cost s o l a r  food d r y e r  i s  cons t ruc t ed  
from a dishpan. S tudents  use t h i s  d r y e r  t o  
p re se rve  va r ious  f r u i t s  and vege tab le s ,  then  
eva lua te  t h e  d r i e d  foods f o r  taste and t e x t u r e .  
D i rec t ions  f o r  s o l a r  dry ing  are included. 

. \ - .  l Y  

,(- 

Activity 4 

Preparing Foods Sunny-side Up 
Students  b u i l d  a simple s o l a r  oven from 

cardboard, then  use i t  t o  experiment w i th  t h e  
p repa ra t ion  of va r ious  foods. The group de te r -  
mines t h e  optimum cond i t ions  f o r  s o l a r  cooking 
and compares s o l a r  cooked foods wi th  conven- 
t i o n a l l y  cooked foods. 

Activity 5 

Catch a Sunbeam: 
A Game for Young Children 

By t each ing  a simple l e s son  and game t o  
young c h i l d r e n ,  s t u d e n t s  learn t h e  importance 
of t h e  sun i n  t h e  production of Vitamin D. 
Basic sewing s k i l l s  are used t o  cons t ruc t  t h e  
bean bag employed i n  t h e  game. 



,A.<tivity 6 
0: 
Sunny the Solar Snake 

A d r a f t  stopper--a s t u f f e d  c l o t h  snake-- 
i s  used as a prop i n  a s k i t  t o  e x c i t e  young 
c h i l d r e n ' s  c u r i o s i t y  about s o l a r  energy. Stu- ij), 
dents  t hen  conduct simple experiments wi th  t h e  
ch i ld ren  t o  he lp  them understand the  usefu lness  
of t h e  sun. 

Activity 7 

\. ,u l : , * -~/  ' '(,V*J-,r-,<: 
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Living with Alternative Energy 
Students  cons ider  how us ing  alternative 

energy t o  hea t  o r  cool  t h e i r  homes might a f f e c t  
t h e i r  f a m i l i e s '  l i f e s t y l e s .  Three case s t u d i e s  
provide informat ion  on r e t r o f i t t i n g  homes f o r  
energy conserva t ion ,  h e a t i n g  with wood, and 
managing pass ive  s o l a r  homes. 

s 

Activity 8 

Buying Solar Without Getting Burned 
Students  learn t h e  important  f a c t o r s  i n  

making a w i s e  purchase of s o l a r  water hea t ing  
equipment. 

@ u a l  money and how t o  s e l e c t  an appropr i a t e  
system. 

They r e sea rch  such ques t ions  as 
t h e r  s o l a r  water hea t ing  w i l l  save an ind i -  

\ 

Activity 9 

Living with Solar Energy: Clothing's Role 
A class fash ion  show i l l u s t r a t e s  how t o  

d r e s s  for varying w e a t h e r  conditions: sunny 
o r  windy, ho t  o r  co ld ,  w e t  o r  dry. S tudents  

\ 
\ added comfort. 

learn t h e  importance of l a y e r i n g  c l o t h e s  f o r  

Window Coverings for Solar Energy 
Students  examine t h e  e f f e c t  of windows on 

a room's comfort level. Using the  reading  
a c t i v i t y  provided and the  r e s u l t s  of research  
i n  books and magazines, s t u d e n t s  recommend 
window t r ea tmen t s  for t h r e e  case study s i t u a -  
t i o n s  . 



6 HOW TO USE THE ACTIVITIES 

A 

The format of the  s o l a r  a c t i v i t i e s  has been s p e c i a l l y  planned t o  make t h e  a c t i v i t i e s  
easy f o r  both you and t h e  s tudent  t o  use.  

The Teacher Information Sheet 

Choosing an Activity 

Looking over t h e  Teacher Information 
Sheet w i l l  help you t o  make a selec- 
t i o n .  Lis ted  t h e r e  are 

- courses and s k i l l  a r e a s  f o r  t h e  

- s k i l l  and (content o b j e c t i v e s  of 
a c t i v i t y ,  and 

t h e  a c t i v i t y .  

Getting Background 

The background information i s  meant 
t o  save you time t h a t  might o ther -  
w i s e  have t o  be spent  looking f o r  
resources .  For more information go 
t o  t h e  l i s t  of r e f e r e n c e s  a t  t h e  
end of t h e  Teacher Information 
Sect ion. 

Preparing for the Activity 

The Teacher Information Sheet a l s o  
provides  

- an  advance planning s e c t i o n  
- suggested s t r a t e g i e s  f o r  using 

- t h e  a c t i v i t y ' s  t i m e  frame 
- p o i n t s  f o r  s tudent  d i scuss ion  
- p o s s i b l e  modi f ica t ions  
- t y p i c a l  r e s u l t s  
- methods of s tudent  e v a l u a t i o n  

t h e  a c t i v i t y  

I 
t 



The Student Activity Sheets 

Orienting the Student 

Before work begins ,  po in t  ou t  t h e  p a r t s  of t h e  a c t i v i t y :  

Q 

,-- 

- t h e  in t roduc t ion ,  providing an  overview 
- t h e  o b j e c t i v e s ,  s e t t i n g  expec ta t ions  
- p r e r e q u i s i t e  s k i l l s  and knowledge 
- procedures f o r  performing t h e  a c t i v i t y  
- c h a r t s ,  t a b l e s ,  and graphs keyed t o  t h e  procedure 
- ques t ions  t o  test s tudent  understanding 
- t h e  "Looking Back" s e c t i o n ,  summarizing t h e  a c t i v i t y  
- t h e  "Going Further"  s e c t i o n ,  suggest ing more p o s s i b l e  a c t i v i t i e s  

Reproducing the Worksheets 

Student worksheets are marked wi th  a gray square 
s e p a r a t e l y  a t  t h e  end of each a c t i v i t y .  

. . .. . . . . . . . . . . . . . . . . . .. . 
_.... and are placed . . . . . .:. .... .. .... 

These may be  dupl ica ted  

- f o r  u se  i n  class q u a n t i t i e s ,  o r  
- t o  assemble as a s e p a r a t e  s tuden t  record book. 

The fol lowing page numbers i n d i c a t e  s tudent  worksheets: 

1- 7 3- 6 6-6 8- 8 
1- 8 3- 7 7- 3 10- 7 
1-9 4- 7 7- 4 10- 8 
2-5 4- 8 7-5 10-9 
2-6 4- 9 8- 5 10- 10 
2- 7 4- 10 8- 6 10-11 
2-8 5-6 8- 7 10-12 
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OTHER SOLAR ENERGY PROJECT MATERIALS 

The Solar  Energy P r o j e c t  produces o t h e r  materials t o  go wi th  t h e  home econonics 
a c t i v i t i e s .  While some of t hese  materials are s t i l l  i n  p repa ra t ion ,  o t h e r s  are 
a l r eady  a v a i l a b l e .  

The Solar Text 

1 a comprehensive t reatment  of t h e  
s o l a r  f i e l d  

appropr i a t e  f o r  a d u l t s  o r  ad- 
vanced secondary s tuden t s  

may se rve  as t h e  framework f o r  a 
s h o r t  course 

has  chap te r s  t h a t  match ind i -  
v i d u a l  ac t iv i t ies  

The Solar Reader 
a compilat ion of  ar t ic les  from 
popular pe r  i o  d i c a l  s 
covers  a l l  forms of s o l a r  energy 

d i scusses  t h e  ro:le of energy i n  
s o c i e t y ,  h i s t o r y ,  and ar t  
inc ludes  s p e c i a l  s e l e c t i o n s  f o r  
j u n i o r  h igh  s t u d e n t s  

The Science Activities 
o f f e r  many i d e a s  a p p r o p r i a t e  t o  
home economics 

involve  s imple and inexpensive 
equipment 

are d iv ided  i n t o  book le t s  f o r  
j u n i o r  h igh  sc i ence ,  e a r t h  
science, b io logy ,  chemistry and 
phys ics ,  and gene ra l  s o l a r  t o p i c  

The Solar Activities for Other Disciplir 
are grouped i n t o  book le t s  f o r  
i n d u s t r i a l  arts, s o c i a l  s t u d i e s ,  
and humanit ies  

o f f e r  e x c e l l e n t  o p p o r t u n i t i e s  
f o r  teaming and I n t e r d i s c i p l i -  
nary work 

. 
M 

1 READER _ -  

Part I 

The emphasis of t h e  Solar  Energy P r o j e c t  materials i s  a d a p t a b i l i t y .  Experiment 
w i th  t h e  ac t iv i t ies  and supplementary materials and f i t  them t o  your teaching  s t y l e .  
Refer  t o  t h e  next  s e c t i o n  f o r  i d e a s  on how t h e  p r o j e c t  materials can b e  used. 
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TEACHING SOLAR ENERGY.. . 

. . . in the Classroom 

The s o l a r  a c t i v i t i e s  f o r  home economics are v a r i e d  and adaptable .  
T r y  one of  these  approaches: 

The Infusion Approach 

work t h e  a c t i v i t i e s  i n t o  the  e x i s t i n g  curriculum 
select  a c t i v i t i e s  t h a t  complement your course t o p i c s ,  such as food 

use t h e  a c t i v i t i e s  t o  develop o r  r e i n f o r c e  course s k i l l s  and 
p repa ra t ion  o r  c lo th ing  s e l e c t i o n  and c a r e  

concepts 

n 

The Mainstreaming Approach. 

The 

The 

Group Approach 

use wi th  l o w ,  h igh ,  o r  mixed 

t r y  out  d i f f e r e n t  grouping 
a b i l i t y  groups 

arrangements w i th in  t h e  
c l a s s  room 

Individualized Approach 

select a c t i v i t i e s  t o  match 

pace s t u d e n t s  according t o  

provide  a variety of p r o j e c t s  

s tuden t  s k i l l s  

a b i l i t y  

and promote sha r ing  of i d e a s  

when necessary,  s t r u c t u r e  s tuden t  t i m e ,  r e i n f o r c e  i n s t r u c t i o n s ,  and 

use t o  provide p r a c t i c e  i n  r o u t i n e  home econ,om$cs s k i l l s  
provide demonstrat ions f o r  s t u d e n t s  with poor reading  ,and l i s t e n i n g  

develop eva lua t ion  measures t h a t  assess s tuden t  progress ,  such as a 

break procedures  i n t o  smaller s t e p s  

s k i l l s  

c h e c k l i s t  of a t t a i n e d  behaviors  



The Independent Study Approach 

motivate the  t a l e n t e d  s tuden t  
extend t h e  t o p i c s  usua l ly  covered 
encourage supplementary reading  
perhaps s p e l l  ou t  r e s p o n s i b i l i t i e s  i n  a c o n t r a c t  

The Energy Course 

use t h e  a c t i v i t i e s  as a b a s i s  
review o t h e r  energy educa t ion  materials ( s e e  b ib l iography)  
eva lua te  and s e l e c t  materials 
then, p lan  and develop t h e  course 

. . . beyond the Classroom 

field Trips 

are e s p e c i a l l y  i n t e r e s t i n g  f o r  v o c a t i o n a l  s t u d e n t s  
can inc lude  v i s i t s  t o  homes and home sites, manufacturers,  r e t a i l  

may y i e l d  speakers  o r  materials f o r  f u t u r e  courses  
s t o r e s ,  l a b o r a t o r i e s ,  u t i l i t i e s ,  and consumer agencies  

The Alternative Energy Club 

draws a broad spectrum of s t u d e n t s  
encourages out reach  t o  t h e  school  and community 
focuses e f f o r t s  of h igh ly  motivated s t u d e n t s  

The Energy Wmkshop 

can ‘be open t o  s t u d e n t s ,  t eache r s ,  p a r e n t s ,  o r  t h e  p u b l i c  
encourages development of your own e x p e r t i s e  
can involve gues t  speakers ,  hands-on work, media p r e s e n t a t i o n s  
could be inco rpora t ed  i n t o  t h e  cont inuing  educa t ion  program 
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TEACHING SOLAR ENERGY. . . 

. . . by Teaming with Other Teachers 

Energy t o p i c s  know no s u b j e c t  area bounds. I n  any school today, energy 
l e s sons  are being taught  i n  i n d u s t r i a l  a r t s ,  s o c i a l  s t u d i e s ,  and sc i ence  
classrooms, as w e l l  as i n  home economics. But s t u d e n t s  are not  n e c e s s a r i l y  
l e a r n i n g  t h e  i n t e r r e l a t e d n e s s  of energy concepts ,  i s s u e s ,  and problems. How 
can you provide t h e  needed connect ions? 

The Unstructured Approach 

Informal ly  i n v i t e  another  t eache r  i n t o  your classroom, j u s t  t o  see 
A s o c i a l  whgt 's  going on, o r  t o  d i scuss  a top@ or  he lp  teach  a s k i l l .  

s t u d i e s  t eache r  can d i scuss  energy p o l i t i c s .  
can he lp  cons f ruc t  a s o l a r  oven. 
t o  see t h a t  t h e  importance of energy goes beyond t h e  home economics class- 
room. 

An i n d u s t r i a l  a r t s  t eache r  
No matter what t h e  l e s s o n ,  s tuden t s  begin 

Structured Team Teaching 

When a team has  scheduled planning t i m e  and classroom space,  i n t e g r a t e d  
semester programs can be o f f e red .  A t y p i c a l  team combination may inc lude  a 
home' e c o n o a c s ,  an i n d u s t r i a l  a r t s ,  and a s o c i a l  s t u d i e s  t eache r .  Although 
a more aemanding way t o  teach  energy, t h e  rewards are a l s o  g r e a t e r .  

An Energy Fair 

By s e t t i n g  a s i d e  a s p e c i a l  school  day where a l l  d i s c i p l i n e s  p re sen t  
programs and coord ina te  a c t i v i t i e s ,  you i l l u s t r a t e  t h e  in te rconnec tedness  
of energy i s s u e s .  

The Resource Center 

The home economics l abora to ry  can become 
The energy books, an energy resource  cen te r .  

pamphlets,  c a t a l o g s ,  and o t h e r  teaching  a i d s  
c o l l e c t e d  by t h e  home economics t eache r  can 
serve as va luab le  sources ,  f o r  s t u d e n t s  pre- 
s e n t i n g  r e p o r t s  i n  o t h e r  c l a s s e s  o r  f o r  
t e a c h e r s  i n t e r e s t e d  i n  expanding energy 
educa t ion  t o  t h e i r  own classrooms. 

. . . . . A Final Note 

cloudy, r a i n y ,  o r  windless  days.  It's not  
always p o s s i b l e  t o  perform ac t iv i t ies  on 
t h e  day you've planned f o r ,  s o  a l t e r n a t i v e  
act ivi t ies  f o r  marginal  days should always 
be  a t  t h e  ready. 

J u s t  a word of cau t ion  about fhose  
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OBTAINING INEXPENSIVE SOLAR SUPPLIES 

1 Classified 

I WANTED TO BUY, SHARE, OR BORROW I I I 
Inexpensive supplies for  solar energy projects. 

Contact  Home Economics Department during school 
hours. 

A s  you expand your t each ing  i n t o  a d d i t i o n a l  s o l a r  and a l t e r n a t i v e  
energy a c t i v i t i e s ,  you w i l l  d i scover  a need f o r  inexpensive materials and 
supp l i e s .  One good source  is  sc rap .  But you may be ask ing  your se l f  
whether i i z ' s  worth your and your s tuden t s '  t i m e  and e f f o r t  t o  c o l l e c t  
sc rap .  
conserva t ion  ? 

Why no t  cons ider  t h i s  p r o j e c t  as j u s t  another  l e s son  i n  energy 

Think of c o l l e c t i n g  sc rap  as a means of r eus ing  t h e  energy t h a t  o r i -  
g i n a l l y  went i n t o  manufacturing a product.  
m a t e r i a l s ,  you ' r e  a l s o  r e c y c l i n g  energy. 

Not only are you r ecyc l ing  

Suggestions for Supplies . . . . . 
. . . . . General . . . . . 

1. Check school  sources  f i r s t :  
i n d u s t r i a l  arts sc i ence ,  ar t ,  and phys ica i  educa t ion  depart-  

ment s ; 
c a f e t e r i a ,  maintenance h e a l t h ,  and t r a n s p o r t a t i o n  s t a f f s .  

2. Surplus materials may be a v a i l a b l e  from 
reg iona l  i n d u s t r i e s  ; 
l o c a l  tradesmen; 
st ores .  

Leave a "shopping l ist" and con ta ine r  
w i th  each one, then  check back o f t e n .  

3. Inexpensive s u p p l i e s  (and a p o s s i b l e  
school  d i scount )  may o f t e n  be  obta ined  
from 

hardware s t o r e s ;  
garden supply s t o r e s ;  
low-budget department s t o r e s ;  
farm supply s t o r e s .  

4. Other sources  inc lude  
l o c a l  garden c lubs  and b e a u t i f i c a -  

community o rgan iza t ions ;  
f l e a  markets; 
garage and rummage sales; 
j unkyards and sc rap  d e a l e r s  ; 
a t t i c s  and c e l l a r s .  

t i o n  committees; 
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. . . . . and Specific.. . . . 

. . . for Bulletin Boards, Displays, and Posters 

1. Art Supplies: 

t h e  a r t  department o r  drama c lub  
dismantled commercial d i s p l a y s  
paper and boxboard companies 

2. Catalogs and Magazines: 

o t h e r  t e a c h e r s ,  f r i e n d s ,  and s t u d e n t s  
discount  s t o r e s  
s o l a r  manufacturers and re ta i le rs  

and m a i l  o rder  houses 

3 .  

4 .  
\ 

5. 

6. 

Solar Materials Samples: 

s o l a r  manufacturers and 

c o n t r a c t o r s  and i n s t a l l e r s  
re ta i le rs  

insulation Samples: 

b u i l d i n g  supply s t o r e s  
c o n t r a c t o r s  and d i s t r i b u t o r s  

Insulating Fabric Samples: 

f a b r i c  s t o r e s  and manufac- 

"k i t "  s u p p l i e r s  
t u r e r s  

Window Treatment Samples: 

f u r n i t u r e ,  c u r t a i n ,  and 

Cooperative Extension 
b u i l d i n g  supply s t o r e s  

7. Passive Solar.Home Plans: I 
s o l a r  b u i l d e r  

f ac t u r e r s  
home" magaz i 

s ta te  energy 

' s  and 

.nes 
o f f i c  

manu- 

e 
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. . . for "Hands-On" Activities Q 
1. Metric iMeasuring Equipment: 

sc i ence  and i n d u s t r i a l  a r t s  departments 
school  supply houses 

2. Solar Food-Drying Supplies: 

hardware s t o r e s ,  garden supply c e n t e r s ,  and 

in-school sources  
low budget department s t o r e s  

3.  Foods; 

fa1 
foc 

\ \ r ' c  4. Solar Oven and Cooker Materials: 

g l a s s  and p l a s t i c  companies 
g i f t  shbps (aluminized mylar g i f t  wrapping) 
s h e e t  metal c o n t r a c t o r s  
s o l a r ,  i n s u l a t i o n ,  and ca rpe t  d e a l e r s  and 

in-school and home sources  for 
d i s t r i b u t o r s  

po lye thylene  f i l m  
o l d  windows 
aluminum f o i l  
p a s t r y  con ta ine r s  
foam packing 

5. Fabrics ,and Sewing Supplies: 

seamstresses 
Sa lva t ion  Army and Goodwill I n d u s t r i e s  
rummage and garage sales 
f u r n i t u r e ,  c u r t a i n ,  and department s t o r e s  
phys i ca l  educa t ion  department 

(o ld  a t h l e t i c  uniforms) 
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SOLAR SAFETY 

General Considerations . . . 
S o l a r  energy a c t i v i t i e s  r e q u i r e  t h e  same s a f e t y  p r e c a u t i o n s  a s  o t h e r  

home economics p r o j e c t s .  I n  p a r t i c u l a r ,  be sure t o  provide  

- s u f f i c i e n t  work s t a t i o n s  t o  prevent  s t u d e n t  crowding 

- adequate  v e n t i l a t i o n  and tempera ture  c o n t r o l  

- f i r e  p r o t e c t i o n  and e x t i n g u i s h e r s  

- assignments t h a t  p revent  uns t ruc tu red  s t u d e n t  t i m e  

- i n s t r u c t i o n  i n  l a b  s a f e t y ,  w i th  d e t a i l e d  i n s t r u c t i o n s  
f o r  c o n s t r u c t i n g  and us ing  new appa ra tus  

. . . and Specific Considerations . . . 
S t u d e n t s ,  t o o ,  should  become aware of t h e  dangers  involved when 

s o l a r  energy i s  n o t  p rope r ly  used. 
and e f f e c t i v e  method of s t r e s s i n g  s o l a r  s a f e t y .  
lowing pages w i l l  a le r t  you and your s t u d e n t s  t o  t h e  s p e c i a l  p recau t ions  
needed f o r  working w i t h  s o l a r  energy. It  can be  used as i s  o r  can s e r v e  
as a sample f o r  a s t u d e n t  d i s p l a y .  

T r y  a b u l l e t i n  board as an i n t e r e s t i n g  
The p o s t e r  on t h e  fo l -  

Procedure : 

1. D r a w  a l a r g e  symbol t o  r e p r e s e n t  
t h e  sun. 

2. Research as many f a c t s  as you 
can on u s i n g  s o l a r  energy s a f e l y .  

3. Write a s a f e t y  t i p  f o r  each f a c t  
and p l a c e  i t  on t h e  p o s t e r .  

4 .  Continue t o  add s a f e t y  t i p s  t o  
t h e  d i s p l a y  as you work on your 
s o l a r  ac t iv i t ies .  

Suggested Titles: 

Don't Get Burned by t h e  Sun 

B e  Aware  and Beware 

Respect t h e  Rays 

Don't L e t  Accidents Cloud a 
Sunny Day 
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BE AWARE 
t h a t  meats and 
o t h e r  p r o t e i n  
p r o d u c t s  should 
be cooked under 
so  7.ar tempera- 
t u r e s  high 
enough t o  h a l t  
hac t e r i a l  
growth. 

po isoning .  
BEWARE of food 

BE AWARE 
t h a t  

slow 
s o l a r  
dry ing  
may 
promote 
b a c t e r i a l  
growth. 
Dry o n l y  
f r u i t s  
and vege- 
t a b l e s  
(no meats 
and o t h e r  
p r o t e i n  
p r o d u c t s ) .  
Follow 
recommended 
dry ing  t i m e s  
and con- 
d i t i o n s .  

BEWARE of  
food s p o i l -  
age. 

10% 3 

I ' s a f e t y  hazards .  Follow 
a l l  wood s t o v e  s a f e t y  pro- 
cedures .  

BEWAREof f i r e s  and burns.  

BE AWARE 
t h a t  energy conserva t ion  
p r a c t i c e s  mean lower in-  
door temperatures  dur ing  
t h e  h e a t i n g  season.  

WEAR a p p r o p r i a t e  c l o t h i n g .  

I 
BE AWARE 
of  t h e  h igh  t e m -  
p e r  a t  u r  e s t h a t  
a r e  caused when 
t h e  s u n ' s  r a y s  
are absorbed by 
c e r t a i n  mate- 
r ia l s .  BEWARE 
of burns .  



BE AWARE 
t h a t  sun- 
g l a s s e s  
p rov ide  
o n l y  min- 
i m a l  pro- 
t e c t i o n  
from sun- 
l i g h t .  

BEWARE 
of eye  
damage. 

BE 
AWARE 

of t h e  
causes  
of 
hypo- 
thermia .  

BEWARE 
of w e t  
c 1. o t h i 11 g 
on c o o l  
and 
windy 
days  . 

BE AWARE 
t h a t  i n s e c t s  w i l l  be a t t r a c t e d  
t o  f r u i t s  and v e g e t a b l e s  t h a t  
are be ing  s o l a r  d r i e d .  

BEWARE of  food contaminat ion .  

handled o r  t h e  
loose  f i b e r s  
i nha led .  

g loves ,  s a f e t y  
g l a s s e s ,  and long- 
s leeved  s h i r t s .  

WEAR r e s p i r a t o r s ,  

1 
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USING METRIC UNITS 

Base Units 

gram ( 8 )  = weight o r  mass 
= length 
= area 

meter (m) 
square meter (m ) 
l i t e r  (1) = volume 
c a l o r i e  (c)  = heat  
degree Cels ius  ( C) = temperature 
ki lometer  pe r  hour (kmlhr) = speed 

2 

Oven Settings 

Common Prefixes 

m i l l i  = 1/1000 o r  0.001 
c e n t i  = 11100 o r  0.01 
k i l o  = 1,000 

Oven Setting 

Very Slow 
Slow 
Moderate 
Hot ' 

Very Hot 
Bro i l  

150 - 165 
175 - 190 
200 - 220 
230 - 245 
260 - 290 

Tern pe ratu re Conversions 

F 
.30 86 120 248 2 10 4 10 
40 10 4 130 266 220 428 
15 0 12 2 140 284 2 30 446 
6 0 140 150 302 2 40 464 
'7 0 158 160 320 250 482 
130 176 170 336 260 500 
!3 0 194 180 35 6 2 70 518 

100 212 190 374 2 80 5 36 
1:to 230 200 392 290 554 

0 C 0 F 0 C 0 F 0 C 
I3 

Food Meawre Conversions 

English Unit Metric Unit 

114 t sp .  1 m i l l i l i t e r  (ml) 
1 1 2  t sp .  2.5 m l  

1 tsp.  5 m l  
15 m l  

1 cup 227 m l  
2 cups 454 m l  

1 Metric Unit I Enalish Unit 

100 m l  6 213 Tb. 
250 m l  1 cup p lus  1 Tb. 

1 kilogram (kg) 4 1 / 3  cups 

Approximate Equivalents 

Q 

Liquid Measures 

English Unit Metric Unit 

250 m l  
1 p i n t  500 m l  
1 quar t  1 l i t e r  

Solid Measures 

English Unit Metric Unit 

1 cup 

1 ounce (02.) 30 grams (g) 
1 pound ( lb . )  450 g 

I 



A SHORT SOLAR GLOSSARY 

absorber:  a s u r f a c e ,  u s u a l l y  blackened metal, which absorbs s o l a r  r ad ia -  
t i o n  and conver t s  i t  t o  hea t  energy i n  a s o l a r  c o l l e c t o r .  

a c t i v e  s o l a r  energy system: a system which r e q u i r e s  e x t e r n a l  mechanical 
power (motors, pumps, va lves ,  e t c . )  t o  ope ra t e  t h e  system and t o  -~ 

t r a n s f e r  t h e  co l l ec t ed  s o l a r  energy from t h e  c o l l e c t o r  t o  s t o r a g e  o r  
t o  d i s t r i b u t e  i t  throughout t h e  l i v i n g  u n i t s .  
v i d e  space hea t ing  and cool ing ,  domestic ho t  w a t e r ,  and/or steam f o r  
i n d u s t r i a l  use.  

Act ive systems can pro- 

backup energy system: an energy system us ing  convent ional  f u e l s  t o  sup- 
p l y  a l l  t h e  hea t ing  and domestic ho t  water during any per iod  when t h e  
s o l a r  energy system is not opera t ing .  

- Btu: B r i t i s h  thermal a n i t ,  a u n i t  f o r  measuring hea t ;  a Btu is  t h e  
q u a n t i t y  of hea t  necessary  t o  raise t h e  temperature  of one pound of 
water one degree Fahrenhei t ;  about one-fourth of a k i l o c a l o r i e  (252 
c a l o r i e s ) .  

ca lorPe  (a l so :  gram c a l o r i e ) :  a metric u n i t  of heat energy; the  amount 
of hea t  needed t o  ra ise  t h e  temperature  of one gram of w a t e r  one de- 
g ree  Cels ius .  One thousand c a l o r i e s  make one 
k i l o c a l o r i e  ( k c a l ) ,  sometimes c a l l e d  a Ca lo r i e  o r  a food Calor ie .  

It equals  0.0039 Btu. 

caulking: a s o f t ,  semi-solid material t h a t  can b e  squeezed i n t o  nonmova- 
b l e  j o i n t s  and cracks  of a bu i ld ing ,  thereby reducing t h e  flow of a i r  
i n t o  and out  of t h e  bu i ld ing .  

c o l l e c t o r :  any of a wide v a r i e t y  of devices  ( f l a t - p l a t e ,  concen t r a t ing ,  
vacuum tube ,  greenhouse, e t c . )  which c o l l e c t  s o l a r  r a d i a t i o n  and con- 
v e r t  it t o  h e a t .  

c o l l e c t o r  e f f i c i e n c y :  t h e  f r a c t i o n  of incoming r a d i a t i o n  converted t o  
hea t  and s t o r e d  by t h e  c o l l e c t o r .  I f  a system cap tu res  h a l f  of t h e  
incoming r a d i a t i o n ,  t h e  system is  50% e f f i c i e n t .  

c o l l e c t o r  tilt: t h e  angle ,  measured from t h e  h o r i z o n t a l ,  a t  which a 
s o l a r  c o l l e c t o r  i s  t i l t e d  t o  f a c e  t h e  sun f o r  b e t t e r  performance. 

conduction: t h e  t r a n s f e r  of hea t  energy through a material by t h e  motion 
of ad jacent  atoms and molecules.  

conservat ion:  making t h e  b e s t  use  of n a t u r a l  resources  by reducing waste, 
improving e f f i c i e n c y ,  and slowing t h e  ra te  of consumption. 

convection: t h e  t r a n s f e r  of hea t  energy from one l o c a t i o n  t o  another  by 
t h e  motion of f l u i d s  which c a r r y  t h e  hea t .  

degree day: a u n i t  which desc r ibes  the  severeness  of a p a r t i c u l a r  c l i -  
m a t e ,  used i n  t h e  hea t ing  i n d u s t r y  as a measure of t h e  amount of 
hea t ing  needed. 
65 degrees  Fahrenhei t  minus t h e  average outdoor temperature  f o r  t h a t  
day. 

The number of degree days f o r  a p a r t i c u l a r  day equa l s  



d i r e c t  s o l a r  gain: a type of pas s ive  s o l a r  hea t ing  system i n  which 
s o l a r  r a d i a t i o n  passes  through t h e  south-facing l i v i n g  space before  
being s to red  i n  t h e  thermal mass. 

e a r t h  berm: a bank of d i r t  t h a t  abu t s  a bu i ld ing ,  used t o  s t a b i l i z e  
i n t e r i o r  temperature o r  t o  d e f l e c t  t h e  wind. 

energy: t h e  a b i l i t y  t o  do work o r  make t h i n g s  move; t h e  a p p l i c a t i o n  of 
a f o r c e  through .a d i s t ance .  Energy exists i n  a v a r i e t y  of forms 
( e l e c t r i c a l ,  k i n e t i c  o r  motion, g r a v i t a t i o n a l ,  l i g h t ,  atomic,  chemi- 
cal ,  h e a t )  and can be converted from one t o  another .  Common u n i t s  
are c a l o r i e s ,  j o u l e s ,  Btu, and ki lowatt-hours .  

evaporat ion:  t h e  change from l i q u i d  t o  gas which r e q u i r e s  ex t r ao rd i -  
nary absorp t ion  of hea t  by t h e  material undergoing t h i s  phase change. 
Liquid w a t e r ,  f o r  example, absorbs 540 e x t r a  c a l o r i e s  per  gram a t  
100' C as i t  vapor izes .  
water 'vapor condenses. 

This  hea t  w i l l  be r e l eased  aga in  i f  t h e  

f l a t - p l a t e  c o l l e c t o r :  an enclosed,  glazed panel  conta in ing  a dark 
absorbing su r face  t h a t  conver t s  s u n l i g h t  t o  hea t  without  t h e  a i d  of 
a r e f l e c t i n g  su r face  t o  concent ra te  t h e  r ays .  The c o l l e c t o r  t r ans -  
f e r s  i t s  hea t  t o  a c i r c u l a t i n g  f l u i d .  

glazing:  t h e  t r anspa ren t  o r  t r ans lucen t  cover of a s o l a r  c o l l e c t o r  
(a l so :  cover p l a t e ) ,  o r  t h a t  material which forms a window o r  sky- 
l i g h t .  I n  s o l a r  a p p l i c a t i o n s ,  g l a s s  o r  r e in fo rced  p o l y e s t e r  is  
usual1:y used as a g laz ing .  

greenhouse e f f e c t :  a phenomenon which conver t s  s o l a r  r a d i a t i o n  t o  h e a t .  
Sunl ight  p e n e t r a t e s  g laz ing  q u i t e  e a s i l y  b u t ,  when absorbed by o b j e c t s  
behind t h e  g l az ing ,  is  r e r a d i a t e d  as hea t  which does not  p e n e t r a t e  
t h e  g l az ing  as e a s i l y .  
Also: t h e  warming e f f e c t  of carbon d ioxide  and water i n  t h e  atmo- 
sphere a c t i n g  as a " l id"  t o  slow t h e  escape of hea t  from t h e  e a r t h ' s  
su r f ace .  Molecules of water and carbon d ioxide  absorb and r e r a d i a t e  
back t o  e a r t h  much of t h e  hea t  r a d i a t e d  from it. 

Heat is  thereby  t rapped and can be  used. 

hea t :  energy t h a t  f lows between a system and i t s  surroundings because 
of a temperature  d i f f e r e n c e  between them. Heat r e s u l t s  from t h e  
motion of molecules of matter. Also,  t h e  word hea t  is  o f t e n  used t o  
r e f e r  t o  t h e  energy contained i n  a sample of matter ( f o r  example, 
ki1oca:Lories pe r  u n i t  of food) .  

hybrid so:Lar energy system: a system t h a t  u ses  both a c t i v e  and pass ive  
method:; t o  opera te .  

i n d i r e c t  s o l a r  gain: a type of pas s ive  s o l a r  hea t ing  system i n  which t h e  
s to rage  i s  placed between t h e  c o l l e c t i n g  and t h e  d i s t r i b u t i n g  su r faces  
(examp:Le: Trombe w a l l ,  water w a l l ,  o r  roof pond). 

i n f i l t r a t i o n :  
through cracks  around windows and doors ,  and i n  w a l l s ,  r o o f s  and 
f l o o r s  .I 

t h e  uncont ro l led  movement of outdoor a i r  i n t o  a bu i ld ing  

L 

n 

n 
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i n f r a r e d  r ad ia t ion :  t h e  i n v i s i b l e  r a y s  j u s t  beyond t h e  red of t h e  v i s i -  
b l e  spectrum; t h e i r  wavelengths a r e  longer  than  those  of t h e  spectrum 
c o l o r s  and they have a pene t r a t ing  hea t ing  e f f e c t .  

i n s o l a t i o n :  t h e  energy received by e a r t h  from t h e  sun,  a con t r ac t ion  of 
t h e  t h r e e  words: incoming - s o l a r  r a d i a t i o n .  
t i o n  is t h e  e q u i v a z n t  of about 4 .2  q u a d r i l l i o n  k i lowa t t  hours .  
i n s o l a t i o n  depends on t h e  p o s i t i o n  of t h e  e a r t h  i n  i t s  o r b i t ,  t h e  
th i ckness  and t ransparency of t h e  atmosphere, t h e  i n c l i n a t i o n  of t h e  
i n t e r c e p t i n g  su r face  t o  t h e  sun ' s  r a y s ,  and t h e  s o l a r  cons t an t .  
Weather bureaus now keep i n s o l a t i o n  d a t a  o r  "sunshine s t a t i s t i c s " .  

The t o t a l  d a i l y  inso la-  
Local 

i n s u l a t i o n :  material wi th  high r e s i s t a n c e  (R-value) t o  hea t  flow. Some 
commonly used materials f o r  home i n s u l a t i o n  are f i b e r g l a s s ,  c e l l u l o s e ,  
rock wool, and Styrofoam. 

i s o l a t e d  s o l a r  gain:  a type of pas s ive  s o l a r  hea t ing  system i n  which 
hea t  is co l l ec t ed  i n  one area (sunspace,  a t t i c  c o l l e c t o r )  and used i n  
another  ( l i v i n g  spaces ) .  

k i lowa t t :  a measure of power, u sua l ly  e l e c t r i c a l  power o r  hea t  flow; 
equal  t o  1,000 watts o r  3,413 Btu p e r  hour.  

kilowatt-hour:  t h e  amount of energy equiva len t  t o  one k i lowa t t  of power 
being used f o r  one hour; equals  3,413 Btu, o r  about 860 kca l .  

nonrenewable resources :  energy resources  t h a t  are not  being rep laced  
during t h e  time span of human h i s t o r y .  Examples are c o a l ,  o i l ,  
n a t u r a l  gas ,  and uranium. 

overhang: a s o l i d  h o r i z o n t a l  o r  angled p r o j e c t i o n  on t h e  e x t e r i o r  of a 
bui ld ing  placed ( i d e a l l y )  so t h a t  i t  shades southern windows i n  summer 
only.  
s t r u c t i o n  o r  a r e t r o f i t .  Several  des igns  are poss ib l e .  An upward- 
t i l t e d  overhang can a l s o  serve as a r e f l e c t o r  i n  win te r .  

An overhang may be f ixed  o r  movable, p a r t  of t h e  o r i g i n a l  con- 

p a s s i v e  s o l a r  energy system: an assembly of n a t u r a l  and a r c h i t e c t u r a l  
components which conver t s  s o l a r  energy i n t o  usab le  o r  s t o r a b l e  thermal 
energy (hea t )  without mechanical power. Current pas s ive  s o l a r  energy 
systems o f t e n  inc lude  f a n s ,  however. 

payback per iod:  t h e  time needed t o  recover  an  investment.  

photosynthes is :  green p l a n t s '  p rocess  of us ing  s o l a r  energy t o  convert  
s imple molecules i n t o  complex ones wi th  high p o t e n t i a l  energy. 
d ioxide  and water are combined, i n  t h e  presence of sun l igh t  and 
ch lo rophy l l ,  i n t o  carbohydrates  such as suga r s ,  s t a r c h e s ,  o i l s ,  and 
c e l l u l o s e .  

Carbon 

p h o t o v o l t a i c  cel l :  a device  which conver t s  s o l a r  energy d i r e c t l y  i n t o  
e l e c t r i c i t y .  Sunl ight  s t r i k i n g  c e r t a i n  materials ( s i l i c o n  i s  most 
common) causes  t h e  release of e l e c t r o n s .  The migra t ion  of t h e s e  
r e l eased  e l e c t r o n s  produces an e l e c t r i c a l  cu r ren t .  The conversion 
process  is  c a l l e d  t h e  pho tovo l t a i c  e f f e c t .  
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power: t h e  rate a t  which work is  performed. It i s  measured as u n i t s  of 
energy per u n i t  of t i m e ,  f o r  example: c a l o r i e s  per  second, w a t t s  
( j o u l e s  pe r  second) ,  o r  horsepower (foot-pounds p e r  second).  

quad: a g i g a n t i c  energy u n i t  ( o f t e n  used t o  state how much energy e n t i r e  
It r e p r e s e n t s  a q u a d r i l l i o n  Btu o r  t h e  coun t r i e s  buy each yea r ) .  

amount of hea t  energy i n  172 m i l l i o n  b a r r e l s  of o i l .  U.S. c i t i z e n s  
used more than 78 quads of commercially-supplied energy i n  1979. 

r a d i a t i o n :  t h e  method by which hea t  is  t r a n s f e r r e d  through open space.  
About 60% of t h e  hea t  t r a n s f e r r e d  t o  a room from a wood s tove  is  by 
r a d i a t i o n .  
speed of  l i g h t " ,  299,728 k i lometers  per  second. 

Sunl ight  travels t o  u s  by r ad ia t ion  through space a t  " the  

renewable resources:  materials t h a t  are recyc led  by n a t u r a l  p rocesses  
wi th in  it r e l a t i v e l y  b r i e f  span of t i m e  (a human l i f e t i m e ) .  Fresh 
water, wind, sunshine,  and trees are some examples of resources  t h a t  
r e p l a c e  o r  r ecyc le  themselves wi th in  human t i m e  frames. 

r e t r o f i t :  t o  modify an e x i s t i n g  bu i ld ing  by adding a s o l a r  hea t ing  o r  
cool ing  system o r  i n s u l a t i o n  t o  improve i t s  energy e f f i c i e n c y .  

R-value: t h e  r e s i s t a n c e  t o  hea t  flow, r e c i p r o c a l  of U-value. The h igher  
t h e  R-value, t h e  g r e a t e r  t h e  i n s u l a t i n g  e f f i c i e n c y  of t h e  material. 
R-values are commonly s t a t e d  pe r  inch  of bu i ld ing  material. R-values 
are addi t ive- - th icker  material o r  a combination of materials means 
increased  r e s i s t a n c e  t o  h e a t  flow. Some t y p i c a l  R-values pe r  inch  of 
material are 6.25 f o r  polyurethane foam, 3.17  f o r  f i b e r g l a s s  b a t t s ,  
1.25 f o r  f i r  and p ine  wood, 0.18 f o r  p l a s t e r ,  and 0.08 f o r  concre te .  

s o l a r  energz: t h e  electromagnet ic  r a d i a t i o n  emi t ted  by t h e  sun. The 
e a r t h  r ece ives  about 4,200 x 1015 ki lowatt-hours  of s o l a r  r a d i a t i o n  
per  day. 

s o l a r  greenhouse: a sunspace conta in ing  thermal mass and used t o  grow 
p l a n t s .  

s torage :  t.he device  o r  medium t h a t  absorbs c o l l e c t e d  h e a t  and s t o r e s  i t  

n 

f o r  l a t e r  use.  

sunspace: a l i v i n g  space enclosed by g laz ing;  a sunroom o r  greenhouse. 

sun temperi%: technique f o r  t ak ing  advantage of s o l a r  r a d i a t i o n  f o r  
win ter  hea t ing  bu t  c o n t r o l l i n g  s o l a r  ga in  f o r  summer cool ing;  does not 
assume d i s t r i b u t i o n  o r  s to rage .  

temperature-: a measure of t h e  energy of motion of t h e  atoms and mole- 
c u l e s  of a substance.  Thermometers and the rmis to r s  are used t o  
measure an o b j e c t ' s  temperature.  
The t i p  of a burning match has  a high temperature ,  but  t h e  o b j e c t  as 
a whole might con ta in  very  l i t t l e  hea t  due t o  i t s  s i z e .  

Temperature is  not  t h e  same as hea t .  
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thermal mass: mass used t o  s t o r e  h e a t  energy, u s u a l l y  c o l l e c t e d  s o l a r  
energy. I n s u l a t e d  rock b i n s ,  sand beds,  and c o n t a i n e r s  f i l l e d  w i t h  
water o r  e u t e c t i c  s a l t s  have been used s u c c e s s f u l l y  as thermal masses. 

thermosiphoning: h e a t  t r a n s f e r  i n  a f l u i d  (a i r ,  l i q u i d )  by means of 
c u r r e n t s  r e s u l t i n g  from t h e  n a t u r a l  f a l l  of h e a v i e r ,  c o o l e r  f l u i d  and 
rise of  l i g h t e r ,  warmer f l u i d .  

Trombe w a l l :  masonry, t y p i c a l l y  8 t o  16 inches  t h i c k ,  blackened and ex- 
posed t o  t h e  sun behind g laz ing;  a p a s s i v e  s o l a r  h e a t i n g  system i n  
which a masonry w a l l  c o l l e c t s ,  s t o r e s ,  and d i s t r i b u t e s  h e a t .  

w a t t :  a u n i t  of measure f o r  e lec t r ica l  power equal  t o  t h e  t r a n s f e r  of 
The watt i s  t h e  u n i t  of power most 

One horsepower = 746 w a t t s .  

- 
one j o u l e  of energy per  second. 
o f t e n  a s s o c i a t e d  w i t h  e l e c t r i c i t y  and is  determined by mul t ip ly ing  
requi red  v o l t s  by requi red  amperes. 

weathers t r ipp ing:  material which reduces t h e  ra te  of a i r  i n f i l t r a t i o n  
a r o m d  doors  and windows. It is  appl ied  t o  t h e  frames t o  form a seal 
wi th  t h e  moving p a r t s  when they  are closed.  

window treatments:  a p p l i c a t i o n s  t o  t h e  i n t e r i o r  s i d e  of windows (b l inds ,  
shades,  s h u t t e r s ,  d r a p e r i e s ) .  

- work: energy t r a n s f e r r e d  from one o b j e c t  t o  another ,  t h a t  i s ,  a f o r c e  

a g a i n s t  
a c t i n g  a g a i n s t  r e s i s t a n c e  t o  produce motion i n  a body; measured by t h e  
product of t h e  f o r c e  a c t i n g  and t h e  d i s t a n c e  moved through 
t h e  resistance. 
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Southern S o l a r  Energy Center 
61 Perimeter  Park,  At lan ta ,  GA 30341 

Superintendent  of Do cumen t s 
U.S. Government P r i n t i n g  Off ice ,  Washington, DC 20402 
( S o l a r  Enerpy Bibliography SP-009, a s k  f o r  P r i c e  L i s t  36) 



29 

0 

A 

T o t a l  Environmental Action 
Church H i l l ,  H a r r i s v i l l e ,  NH 03450 
(Catalogs,  books, p l a n s ,  appropr ia te  technology workshops) 

U.S. Department of Energy 
Technical Information Center,  P.O. Box 62, Oak Ridge, TN 37830 
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(Simple s u r v i v a l  technologies)  

Western S o l a r  U t i l i z a t i o n  Network 
Pioneer Park Building,  S u i t e  800, 715 S.W. Morrison, Por t land ,  OR 97205 
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Audio-Visual Materials 

Associa t ion  Films, Inc.  
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CA 94105 (A s e l e c t i o n  o f  f r e e  f i lms  on energy-related t o p i c s  produced 
by major i n d u s t r i e s )  

New York S t a t e  Al l iance  t o  Save Energy, Inc.  
36 West 44th S t r e e t ,  Room 709, New York, NY 10036 
(A convenient d i g e s t  of over 160 energy-related f i l m s  a v a i l a b l e  from 
v a r i o u s  sources ,  Energy On Film, $3.00) 

S o l a r  Energy I n s t i t u t e  of America 
P.O. Box 6068, Washington, DC 20005 
(35mm s l i d e s  on a l l  aspec ts  of  s o l a r  energy @ $1.00 each) 

S o l a r  Lobby 
1001 Connecticut Avenue, N.W., S u i t e  510, Washington, DC 20036 
(Comprehensive energy A-V l i s t i n g ,  S o l a r  Energy Education Bibliography, 
$3.75 + 15% shipping)  

3-M Company 
Visual  Products  Div is ion ,  3-M Center,  S t .  Paul,  MN 55101 
(Energy f i lms )  
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T o t a l  Environmental Action 
Church H i l l ,  H a r r i s v i l l e ,  NH 03450 
(Solar  s l i d e s )  

U.S. Department of Energy Film Library  
P.O. Box 6 2 ,  Oak Ridge, TN 37830 
(Provides t e a c h e r s  wi th  an annotated brochure on f r e e  energy f i lms )  

Zomeworks Corp. 
Box 712,  Albuquerque, NM 87103 
(Sol.ar s l i d e s )  

Your l o c a l  gas o r  e l e c t r i c  u t i l i t y  

Your S t a t e  Energy Off ice  

Solar Suppliers 

Catalog o.f I n s t r u c t i o n a l  Materials 
(American Associat ion f o r  Vocational I n s t r u c t i o n a l  Materials, 
Engineering Center,  Athens, GA 30502. ) 

Guide t o  Home Energ 
(Motlye; Earth k w s  & Bookstore, Box 70, Hendersonvi l le ,  NC 28791,  
so1a:r and appropr ia te  technology p lans  and component k i t s . )  

People ' s  !solar Source Book 
(So la r  Usage Now, 450 E a s t  T i f f i n  S t r e e t ,  Bascom, OH 44809,  
s o l a r  components c a t a l o g ,  $ 5 . 0 0 . )  

S o l a r  Directory,  C. Pesko. 
(Ann Arbor Science Publ i shers ,  Inc . ,  6780 Jackson Road, Ann 
Arbo-r, M I  48103,  1 9 7 5 . )  

S o l a r  Shol- 
(Solar  Unlimited, Inc . ,  Box 337,  Clay, KY 42404 c a t a l o g ,  $ 2 . 0 0 . )  

,9 

ii. 
I' 

Edmund S c i e n t i f i c  Co. 
(Edscorp Building,  Barr ington,  N J  08007,  s c i e n c e / s o l a r  m a t e r i a l s . )  
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