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ABSTRACT 

During the first quarter of 1986, the City of 
College Station conducted a thermographic mobile 
scan of the entire city. A thermographic mobile 
scan is a process by which heat loss/heat gain data 
is accumulated by a vehicle traveling the city with 
thermographic equipment mounted on it. College 
Station residents were given the opportunity to 
view a thermogram of their home which showed where 
heat is escaping in the winter and gained in the 
summer. A computer run of this data was provided 
to the citizen with recommendations and exact pay- 
backs on various energy conservation improvements. 

INTRODUCTION 

College Station's thermographic mobile scan 
collected a tremendous amount of information on the 
energy efficiency of heated buildings. The 
challenge of the program was in the distribution of 
this information. Distribution was attacked through 
two programs. The first program allowed residents 
to view their thermograms and receive a computer 
analysis of their home through a Neighborhood Open 
House Program. This segment was conducted from 
March 24, 1986 through May 14, 1986, Over 800 
citizens participated. The second program was 
directed towards apartment complexes. Thermograms 
were taken directly to apartment owners and managers 
along with an indepth energy analysis of their 
facilities. Completion of this segment is expected 
in the spring of 1987. It is estimated that 6,000 
apartment units will participate out of a possible 
8,000 units. 

Due to the time frame of both distribution 
programs, this paper is directed mainly towards the 
thermographic mobile scan as it relates to neighbor- 
hood open houses. 

BACKGROUND 

In the fall of 1984, the premise of an energy 
conservation program with the aid of aerial thermo- 
graphic information was investigated. There was 
hope that such a program would increase public 
awareness of energy conservation. 

Aerial thermographic scans came into prominence 
around 1976. Cities used them as an attractive tool 
in setting up an energy conservation program. 
Aerial thermography had been used to define heat 
loss levels from building roofs to within 0.8'C 
accuracy; however, several problems arose. Data 
collection had to be taken under proper conditions, 
such as clear skies, calm winds, dry roofs and large 
temperature differences between interior and exter- 
ior surfaces. Also, the heat loss detection 

was primarily concerned with the roof and little 
data could be derived of the heat loss through ex- 
terior walls. 

Around 1982, thermographic scans were enhanced 
by mounting the equipment on the back of a truck at 
eleven feet above ground level. This type of scann- 
ing offered numerous advantages: 

More information could be derived on a 
home. 
This information could be placed into a 
computer. The print out would give specif- 
ic recommendations and paybacks on various 
energy related improvements. 
Citizens could identify their homes more 
readily and are more apt to perform necess- 
ary changes. 
Weather conditions are not as critical. 
Publicity could be generated easier. 
It is less expensive. 

In February 1985, funding was approved for a 
thermographic mobile scan project. The proposal was 
to take ground level thermograms of all the heated 
buildings in College Station. Data would be distri- 
buted a t  various locations during a three month 
period. Volunteers would be used to man the booths 
with staff over-seeing the operation. Weatherization 
packages were to be handed out to help citizens get 
started on weatherization improvements. 

The amount of money requested was $88,825.00. 
A break down of the costs are as follows: 

Thermograms, software $ 55,000.00 
and training 

Weatherization packages 20,000.00 

Equipment 6,325.00 

Advertising 7,500.00 

TOTAL $ 88,825.00 

SCANNING 

Scanning began on January 14. 1986 and was 
completed on March 5, 1986. It was estimated that 
scanning would take from ten to fourteen days. How- 
ever, due to an unseasonably warm winter, scanning 
took much longer to complete. 

Scanning times had to meet the following criteria: 

1. Buildings suspected of housing Texas A&M 
students could only be scanned while TAMU 
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was i n  s e s s i o n .  
2 .  Ou t s ide  temperatures  had t o  be below 43OF. 
3 .  Wind speeds  had t o  be below 15 MPH. 
4. Bu i ld ings  had t o  be  r e l a t i v e l y  d r y .  
5 .  S o l a r  r a d i a t i o n  g a i n  had t o  d i s s i p a t e  o u t  

of  t he  b u i l d i n g s '  e x t e r i o r  s i d i n g .  

Thermograms were produced on a  %" VHS t a p e  
w h i l e  d r i v i n g  a t  5 WH. They were  then  "still  
framed" on to  a  l a s e r  d i s c .  E f f o r t s  were  made t o  make 
a  home's thermogram a  c o r n e r  s h o t  showing a l l  of  t h e  
f r o n t  and r i g h t  s i d e  of t h e  home. However, i n  many 
i n s t a n c e s  t h i s  was n o t  p o s s i b l e .  Two thermograms 
were t r a n s c r i b e d  i n  t h e s e  s i t u a t i o n s .  For t h e  s a k e  
o f  b r e v i t y ,  on ly  r e p r e s e n t a t i v e  thermograms were 
r e q u i r e d  t o  be t r a n s c r i b e d  on each apar tment  complex. 

A t o t a l  of 12,886 thermograms were t r a n s c r i b e d .  
Th i s  covered 163 l i n e a r  m i l e s .  S p e c i f i c a t i o n s  a l low- 
ed f o r  a  1% l o s s  o f  homes. It is unknown how many 
homes were missed;  however, i t  is be l i eved  t h a t  t h i s  
q u a l i f i c a t i o n  was met. 

THERMOGRAMS 

Thermograms a r e  i n f r a r e d  p i c t u r e s  t h a t  show 
h e a t  l o s s / h e a t  g a i n  of  a  b u i l d i n g .  Thermograms can  
be  s c a l e d  i n  a lmos t  any c o l o r  d e s i r e d .  However, 
Co l l ege  S t a t i o n  used a  b l a c k  and whi t e  s c a l e  because  
i t  was f e l t  t h a t  a  r e s i d e n t  would be more a p t  t o  
i d e n t i f y  h i s  o r  h e r  home. The s c a l e  was s e t  up t o  
show l i g h t e r  shades  where h e a t  was e scap ing  and dark-  
e r  shades  where less h e a t  was l o s t .  

Thermograms were s t o r e d  on a  l a s e r  d i s c .  T h i s  
enabled a  home t o  be s e e n  w i t h i n  seconds  a f t e r  
a c c e s s i n g  i t .  I t  a l s o  allowed a  s t i l l  s h o t  t h a t  
could be viewed f o r  long p e r i o d s  of  t ime.  

Thermograms were v e r y  d e t a i l e d  and a c c u r a t e .  
They were a b l e  t o  show h e a t  d i f f e r e n t i a l s  t o  w i t h i n  
one-half  of a  deg ree  c e n t i g r a d e .  Common l i g h t  a r e a s  
included a i r  l o s s  underneath  t h e  s o l e  p l a t e ,  a i r  
l eakage  around windows and d o o r s ,  duc t  l e a k a g e ,  un- 
i n s u l a t e d  a t t i c  a c c e s s e s ,  i n s u l a t i o n  d e t e r i o r a t i o n .  
i n s u l a t i o n  v o i d s  and a i r  i n f i l t r a t i o n  up chimneys. 

COMPUTER ANALYSIS 

The computer a n a l y s i s  was based on v i s u a l  s c a l -  
i n g  of  t h e  thermogram's h e a t  l o s s  and i n f o r m a t i o n  
provided by t h e  home owner. Thermogram s c a l i n g  
components inc luded  t h e  c e i l i n g ,  w a l l s ,  windows. 
c o r n e r s ,  roof  v a l l e y s .  d o o r s  and founda t ion .  P a r t i c -  
i p a n t s  were ques t ioned  a s  t o  s e a s o n a l  t he rmos ta t  
s e t t i n g s ,  o r i e n t a t i o n ,  number and s i z e s  of  windows, 
t ype  of h e a t ,  e t c .  Ana lys i s  provided e x c e s s i v e  l o s s  
f i g u r e s  ( B t u ' s  and d o l l a r s )  concerning conductance ,  
s o l a r  g a i n  and a i r  i n f i l t r a t i o n .  

The c o s t  b e n e f i t  a n a l y s i s  was based on Co l l ege  
S t a t i o n  weather  d a t a ,  o c c u p a n t ' s  l i f e  s t y l e ,  t h e  
home's components, o r i e n t a t i o n  and thermogram s c a l -  
i n g .  A  computer p r i n t  o u t  gave t h e  home owner r e c -  
omendations on energy e f f i c i e n t  improvements. I t  
inc luded  approximate  c o s t s ,  e s t i m a t i o n  of  s a v i n g s  
and s imple  payback on each improvement. I t  a l s o  
produced a g e n e r i c  l i s t  of  energy c o n s e r v a t i o n  t i p s .  

INFORMATION DISTRIBUTION 

The g e n e r a l  p u b l i c  was a b l e  t o  view t h e i r  
thermograms through a  series of  neighborhood open 
houses .  The o b j e c t i v e  of d i s t r i b u t i o n  was t o  make 
t h e  open houses  h i g h l y  a c c e s s i b l e  and pe r sonab le .  
For t h i s  r e a s o n ,  t hey  were  h e l d  a t  v a r i o u s  l o c a t i o n s .  
d a t e s  and t imes .  Neighborhood open houses  were set 
up d u r i n g  dayt ime and even ing  hours ,  on weekdays and 
Sa tu rdays .  L o c a t i o n s  inc luded  t h e  C i t y  H a l l ,  t h e  
Community C e n t e r ,  s c h o o l s ,  churches ,  neighborhood 
meet ing p l a c e s  and c i t i z e n ' s  homes. 

Vo lun tee r s  were  used t o  man t h e  open houses  
w i t h  s t a f f  o v e r s e e i n g  t h e  o p e r a t i o n .  Three  volun- 
t e e r  j ob  p o s i t i o n s  were u t i l i z e d :  1) host/map 
r e a d e r ,  2 )  computer o p e r a t o r ,  and 3)  i n t e r p r e t e r .  
The host/map r e a d e r  g r e e t e d  t h e  home owner a t  t h e  
door  and he lped  t h e  p a r t i c i p a n t  r e g i s t e r .  The reg-  
i s t r a n t ' s  home was then  l o c a t e d  on  a map and t h e  
l a s e r  d i s c  frame number was a s s i g n e d .  The computer 
o p e r a t o r  would show and d i s c u s s  t h e  thermogram wi th  
t h e  home owner. They would then type  i n  c i t i z e n  
r e sponses  and thermogram s c a l i n g .  The i n t e r p r e t e r  
would d i s c u s s  t h e  g e n e r a t e d  p r i n t  o u t .  Before  
l e a v i n g ,  t h e  home owner was g iven  a p p r o p r i a t e  l i t e r -  
a t u r e  and a  w e a t h e r i z a t i o n  k i t .  L i t e r a t u r e  inc luded  
in fo rma t ion  on a i r  l e a k a g e ,  programmable t h e r m o s t a t s ,  
windows, a i r  c o n d i t i o n e r  maintenance,  e l e c t r i c a l  
a p p l i a n c e  usage ,  g e n e r a l  ene rgy  c o n s e r v a t i o n  and a  
d i r ec to ry /coupon  book p e r t a i n i n g  t o  l o c a l  "energy 
bus inesses" .  The w e a t h e r i z a t i o n  k i t  i nc luded  door  
w e a t h e r s t r i p p i n g ,  c a u l k i n g  and w a l l  p l a t e  i n s u l a t i o n  
pads .  

Approximately  75 v o l u n t e e r s  were  e n l i s t e d .  A  
t r a i n i n g  s e s s i o n  was h e l d  two weeks b e f o r e  t h e  f i r s t  
neighborhood open house .  I n s t r u c t i o n  inc luded  a  
g e n e r a l  knowledge of energy c o n s e r v a t i o n  and t h e  
thermographic  mob i l e  s c a n  a l o n g  w i t h  p e r s o n a l  d i r e c t -  
i o n  i n t o  s p e c i f i c  j o b  d u t i e s .  Each v o l u n t e e r  was 
f i v e n  a  manual w i t h  t h e i r  j o b  r e s p o n s i b i l i t i e s  and 
g o a l s .  

A f t e r  t h e  neighborhood open houses  were com- 
p l e t e d ,  r e s i d e n t s  were  a b l e  t o  v iew t h e i r  thermo- 
gram by s c h e d u l i n g  a n  appointment  w i t h  t h e  Energy 
Department a t  C i t y  H a l l .  

CONCLUSION 

Col l ege  S t a t i o n ' s  thermographic  mobi le  scan was 
an i n n o v a t i v e  p r o j e c t  t h a t  b rough t  t o g e t h e r  t h e  
l a t e s t  i n  h igh  technology.  C i t i z e n s  were  a b l e  t o  
v iew t h e i r  thermogram and r e c e i v e  a  c o n c e n t r a t e d  
s h o r t  c o u r s e  i n  ene rgy  c o n s e r v a t i o n  d u r i n g  a  h a l f  
hour  v i s i t .  I n f o r m a t i o n  was p e r s o n a b l e ,  h i g h l y  
a c c e s s i b l e  and s p e c i f i c  t o  t h e i r  needs .  

I t  is e s t i m a t e d  t h a t  7 ,000 e l e c t r i c a l  cus tomers  
o u t  of  a  p o s s i b l e  14.000 w i l l  be  e f f e c t e d  by t h i s  
p r o j e c t .  A l l  i n i t i a l  comments were  v e r y  p o s i t i v e  
and s u p p o r t i v e .  I n d i v i d u a l s  were ve ry  a p p r e c i a t i v e  
of  t h e  c i t y ' s  e f f o r t  t o  h e l p  keep u t i l i t y  b i l l s  
down. 
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