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Thermal imrging cameras were 
oririnallv develo~ed for military 

e o n f f r u c t e d f r o m t b c ~ d c t e a o r  
sign8ls8nddispl8yedhrerl-cimeonr 
tdcvidon-type monitor. Vui.tiOna in 

tope c m  be presented as discrete 
quantified Eevelr o 

QPCLCT d u g  CIC. 
k hrc developed around 

AU o m =  objw will d t  m'3-a 
lnrl to tbe fourth gtowa of tbek 





innernn% surface%. A CWI band would e8g: 
cnwcc& a! the junction of ac exiesasa;! 
wall a ~ d  floor due:- 

i lo $he surfaceares oh the exIerwaI 
wal% kiaspgreaB~rr than iRai ofrhe 
inlernal wail, and 

i t  a reduoaion in radiation and 
conveeaion surface hean 
e x c h g m .  

Thb e l f a$  could k seadiiy differen 
$kid from that due to any instg%ailon 
yo& by wcserze tmpc~ature measure- 
m n t  md M iwwgion of $he B c ~ ~ @ P -  
auwpofikebarkaion a lp  T i  horknnal 
&&; & g m p h n s  were made k t ~ e e n  
& j m t  w h e  c k n g ~  ia imak- 

b3.d CXCU~T& ~ U I  ~ h k h  

of I& &la is man 
accgraae w k a  relative choagcs of 

m&& 8% 

I= m r  &~lb I 

%4m p ~ a ~ 8  %om edllng to 
, . ' ' - 

o f a  building. Gcneralty i !  i s  necessary 
inspcsl ihe internas surfaces of 
buillding, especially if %eser defects are 
be located and cguan!ified. There are r 
maigl reasons far ahis. 

Ti?:'. . . . . . . . . . . . . . . . . .  

Surfax heat aransfer parameters are 
major uncerzaintia, wind variation being 
$he main fac!or. Z f f ~ * ' s i v e  ambient 
rempcraaurcs are a%so difficult to 
mtablbh f o ~  ermpie, lemwzolure 
changes are mearc rapid than walj surface 
temperzaure chaapsges and [he air 
iempraisass varies wilhin a room, 
mwcklly from the floor 4 0  the ceiling. 
T h w  and other factors are generally 
common ro adjacent areas of, far 

'example, a wall, a n d  Renee the elkc1 is 
mioimised using P campzrat ive 
t ~ h n l q u e .  

Tkc qumiian usm!ly arises whether to 
survey a building exterdly or iatcrnally, 
1t Ir impartblant to ideniify the aim of ake 
suwey there are many coasBicsi?g 
hcoors which affect the choice of 
Ir&wtion ww&ufes. Groa defects, f r ~ u  
a m p l e  c;ampfece voids in insuhtion, 
era romctlmes k deoected by a n  
&mwalon of tRe outside woBL and rwf 

. l i t . '  . . . . . . . . . a  

i T h e  heal transfer on intermi 
surfaces is generally ~hree-fold 
lower than that for the external 
surface due to thegreeter surface 
air movements on an external 
surface. Hence, tenperarlsre 
differentials on the inside surface 
are correspondingly three-fold 
greater thaw %bat of she outside 
surface. 

ii The environmental randitions of 
the interior sashfaces of buildings 
are rehtivety con!rolled, r g  still 
air sanditions and hence In tkrc 
analysis of  nhe results, rhe 
paramelms used areconstan! and 
known3. 

Lwal variations in wind due ro ihc 
building s h a p  and superoiruc!ure, wiii 
a f6m the outside su-f8c.z tempraiurc 
proflie &gad can give misleading results. 
However, Hhe wind will have little elfxi 
oaa the inside surface of aa iaasulaeed wait 
or rwf duo to the relatively large tRcrrnei 
raistrscs of rhs Insan9atlos. less than 
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10% change its sulsfacc temperature 
difference with respect to ambient for a 
wail with a U vdue of 1.0 W/ma0C. 

The gmints mentioned above are 
normally the oversOding c o n s k k n ~  
d l o u g h  there uc other factors. QIK of 
the main k f i u  of surveyins a t d  
surfam is tbo oppcxtuniayto kan large 
.asuqurcLb.adwWHnrtdbturbraato 
occupmbr. lntaarl, uvwyr an k, 
disruptive u cupboards, curtains. 
~ ~ , ~ w t o k m w w e d f m  
walls several hours prior PO the 

.Vsbllimaaakauwyal 
wbcn empty. thca of 
Qcr als t .  

cottgwd to. 30% t m  of the 
inslshltion blankst. The gtaenct of 
compkac voids was readily bated. 

bucthmthaewwldbrwkmmmor 
Ira ninr bhc cffectivs room tan- - 

as this vPrlbd within 
considered that in 

, practice an a b l u t e  U value measure- 

aro~kl not have bacn pticulprlj w f u l  

.IthouJI, it wmM radily havedetect& r 
of inrubtion ovcr P 

rbok wdI. even if no intact arm had 
KO rltow the c m p ~ r r t i v e  tech- 

mw. 

Prior lo  the inspection. certain practi- 
cal conditions. whkh u e  outlined in 
tlgm 7, had to ba obuiacd. The msin 
difCinrWg were in obtainlag full qa-  
~ 0 f I k s ~ ~ a l b r a d u a e d e q u a t o  
tempgUurrdiffcmmttl bctwunBntanr) 
rad atesarl ambknt ccmpentura. 

1. probkmr 
co- on lk 

o p p l i d o n  of the detection of iwlutlon 
valdt. Howmr~, the thermal imaging 
aruncn bas ticen valuabk in providing 

laformuion for a w k t y  of 
buildty pioblmvl and many of tha 
taguiremenu mcntioaed prcviourly 
apply equally to  this ayyic! of work.. . 

ion of internal surfaces 08' 
b will d i y  show a nnge of 
fesrura tdut can k related to structural 
oo cnviroomental probkms, such as cold 
briddar ud condensation. 
'I& &hnique will identify 

ingress into a v i t i a  often due to m r  
assembly work and draughts under doors 

frames. The effccaivenes of 
Wbn at wall or rmb junc- 

a suspect ua, cm be 
rtudii. Am advanlage of the 
6hsl besides quickly locating t 
of w&neu and presenting 
thcrnrpl picturc, it presents the informa- 
tion in a vbrd ¶ o m  that can readily be 

W n g  
nnection 

problems in larg 
ple. the t e m w t u r e  profk  of the 
f a  multi-@or*y building has shown 

the tcm-we dif ktwecn each 
floor level. 

Thenn~unr hrve very 
Dlwtnted the bencfltsa of low lY 
dumlniurn foil p W  behind 
domatic rrdirton (see nwne 8), The 
-ma wm M to q u m t i b  the muldng 

rcductioru in heat flow. which were 
approximately 50% immediately behind 
the radiators, to confirm the theoretical 
analysis. The cameras have also been 

.used to identify h k s  in underground 
district W i n g  Ilina. The result in figure 
9 shows a warm area above a buried pipe- 
Pine tbat was due io a local absence of 
inwlation. 

is a technique that can 
be widely applied throughout the build- 
iq industry. The detection or  insulation 
voids in buildings is an u a a  where inspec- 
tion procbdurrs can k relatively simple, 
Although u prcsat inspection costs are 
apcarivc and m inhibiting factor, a 
t h e m o y ~ p h i c  survey for insulation de- 
fests in a typical three-bedroom semi- 
detached h o w .  would only take one to 
two hours and cost about LSO. The in- 
spection would be from the inside of the 
building and cover the exterior walls and, 
for no extra time, the ceiling. An inspec- 
tion of a ceiling would be difficult to 
Justify on its own merit as the insulation 
condition can often bs visually inspected 
from inside the loft. 

Thermography can readily perform 
q U t y  assurance inspection role. How- 
&me one of its major assets is .the use of 

c u k l y  costtmective when considering 
an estate of housa corn& of few 
buic buildhg de~iaru or large prr- 
fabdcated building c~rn~lexca:~ 

Work involving the use nf thermal 
W n g  c a m m  bas undetsmdrbly dce 
velopcd further In the Sceurdinavian 
m u n w  when cllnnrrtic condidow wrc 



more wverc. Thermogaphis inrpcctionr 
are d t c n  obliptory prior go mort@gm 
being approved for new h o u d .  Fulurc 
requirements to incrrarc energy ~avinw 
m d  a rdmcrion in inspeftion instrumenl 
c a t s  should generate similar activity in 
the UK. This could, for example, involve 
thermal imaging cameras in the sfatulory 
insper.tion of buildings prior to a certin- 
catr being granted confirming accepl- 
ability of ~hermal insulation s~andards. 

t h e  author ir irsdekcB to Dr L M 
Rogers for his rcehnical advice and to 
Mrs B Sleath far assistance in the 
preparation of this ~ V E .  

Fig Nbl l h m l  profik of Inside of wall 
above radiator. Odglrul thumograrn was 
a qcuntlfied c o b r  picture, hancs dlocrn* 
bands. Up on the toll effmlvoly directs 
hot convection currmu Into the room. 
Mwlmurn tomgarrtur@ with r r r p ~ c t  to 
a m b m  on wall war 4OC above thr foil 
and 1 b C  dlr.ctly a h v @  radiator 
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