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KEEPING 
COOL 

Too many people need to switch on the air-conditioning every time 
the sun wmes up and light a fire as soon as it goes down again. The 
sun is a wonderful source of energy that comes free of charge to all 
of us. Whether it is an asset or liability depends entirely on what we 
do with it. 

A man lost in a desert will very soon be killed by the merciless sun 
beating down on him, whileif hedoessurviveuntil nightfall hemight 
freeze to deeth fmm the cold. It is largely to protect a man from 
climatic extremes that he needs a house. 

A well-built housecan provideadequate protection, buta badly built 
one may still he desert-hot by day and freezing cold at night Heat is 
not something that you can see. Y w  cannot gather it in lumps and 
store it in your bedroom and this 6s why if is difficult to understand 
what might be wrong if your house is nofas comfortable as you 
expected it to be. 

To find out what % i s m  makes one house cool and comfortable and 
the next one like a sauna, it is necessary to understand how different 
materials react to temperaturechanges. Scientistscallthis study the 
'thermal performance' of buiktings. But before we can team just how 
materials such as glass and brick and iron react to heat, we must 
understand a little more about heat itself and, indeed, about the 
earth's major source of heat. the sun. 



If anyone were to ask you if you had ever seen a thermo-nuclear 
explosion you would probably say 'No, thank heaven'. Well, you 
would be wrong. We all see such an explosion most days of our lives 
because the sun is in fact a giant hydrogen bomb! Fortunately, we 
areseparated from it  by 150million kilometresof space, so noshock 
wave reaches us, but it still produces a huge spectrum of deadly 
radiation which races across theempty space toearth. When wesee 
a rainbow we are looking at some of this radiation broken down into 
its separate components. The human eye is only sensitive to a very 
small part of this radiation so we see only the rainbow. What about 
the rays we do not see? lnfra-red rayswhichcarry thesun's heat, are 
so named because they are beyond the red end of the visible 
spectrum. Beyond them are found the radio waves. Similarly, the 
ultra-violet rays are beyond the visible blue while beyond theseare 
both X-rays and cosmic radiation. Onceagain weare fortunate that 
the blanket of air which surrounds the earth filters out most ofthese 
radiations high up in the stratosphere. All the blanket lets through is 
the life-giving heat and light. 

Radio 
Visible light is just a tiny part of the electro-magnetic spectrum. 



Because of the way it comes to us the sun's heat is called radiant 
heat The temperature of any substance on w h i i  it falls risesasit is 
absorbed. In nature, things do not like to be hottef than their 
surroundings, and they quickly set about sharing any excess heat 
they have. It's very much like the fact that water always tries to find 
its own level. If you hold a thick china mug in your hand and pour it 
full of boiling water it will not be many seconds before the heat 
spreads out through the china This process of passing the heat 

along is called conduction. Some materials make better 
conductors than others as you will quickly feel if you try this 
experiment with a tin mug. A different process takes place when a 
hot object passes its heat to air or to a liquid. All substancesexpand 
when they get hot They thus become less dense. which means that 
the same mass (or weight) occupies more volume (or gace). In 
fluids the effect of this process is thatthe warmer, less dense, part of 
the substance (perfups air or water) rises, and its place is taken by a 
cooler partof thesubstance, which itself rises asit becomes wanner. 
This process is caned convection and it is a very efficient way of 
dispersing heat. 

We have seen that the sun's heat reaches us in the form of radiation 
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I f  you take a sheet of white paper and hold it so thata small part of it 
is illuminated by sunlight passing through a hole in a piece of 
cardboard it will make a very brightspot of light. If you ROW turn the 
paper slowly so that thewnlightfatlsmoreend mweobtiquely on to 
the paper, the brightness will diminish steadily as the size of the 
sunlit spot grows. It is easy to see that the amount of sunlight 
remains the same but as we spfead it over an ever-largerarea each 
bit of the paper must nake do with a smallw share. This is what 
happens as summer ehmges to winter- E@xuse the m s  axis is 
tilted, it changesits w i n  in the sky retativetathesun. In summer 
wheii the sun isrightovemaBditgsunbearnsarecBncentrated while 
in'whtef when it only dintbhalfway upthesky itswarmth must be 
shared by a larger area. 

One might think Wit vrould be impossible to design a house that 





The positi~n is dramatically changed in winter, when thesun rises in 
the north-esst and sets in the north-. The morning sun s h i  
on nom and east waRs and the afternoon sun on the north and 
west walls The north wall therehe gets sun all day long. 

This, then, is the key tomakirtg the best taw of thesun.Thewalls that 
get the sun in winter must be thelangest, while thosethat get the sun 
in summer must be as short as possible. The ideal is a long thin 
house with a huge north wall to catch the wintersun and small east 
and west walls to limit the amount of summer sun that the house 
absorbs. Further protection can be had by planting shade trees to 
the east or the west or by putting a garage at either of those ends. 
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HOW COLOUR AND TEXTURE 

AFFECT HEAT ABSORPTION 
The way any material handles heat depends not only on the material 
itself but on its surface properties. 

A favourite experiment with schoolchildren in colder climates is to 
cut squares out of different-coloured pieces of clothandto lay them 
on a snowdrift in the sun. After a few hours theblack cloth will have 
sunk centimetres into the snow, while the white piece will still be on 
the surface. The other colours will also have sunk by different 
amounts. This showsthatthecolour of theobjectaffectstheamount 
of heat it can absorb. 

Surface texture also plays a part A smooth shiny surface tends to 
reflect more than a rough-textured one. If squares of black velvet. 
black satin and black shiny patent leather were lain on the snow. the 
first would sink deepest because of its texture. 

This surface effect (reflectivity) is not confined to the way heat is 
absorbed but it also affects the way it is radiated (emissivity). Thusa 
'radiator' made of bright metal will actually radiate very little heat, 
and convection will be the means whereby it pahsmost warmth on 
to the room. On the other hand the same radiator painted a matt 
black will pass on more heat because both convection and radiation 
are being employed. 

In practice this property may be harnessed in an attic to reduce the 
amount of heat transmitted from the roof to the ceiling. A sheet of 
briiht metal foil is draped between the roof and the ceiling to keep 
the heat transfer by radiation at a very low level. Even when the roof 
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BUILDING THE IDEAL 
HOUSE ...... 
Now that we have seen something of the way heat behaves and how 
the sun changes its position in thesky wecan begin to getsome idea 
of what the ideal house will look like. However, we must remember 
that a perfect house on the interior plateau of the country would not 
necessarily be ideal if it were placed in Durban or elsewhere along 
the coast. We must therefore consider the two main typesof climate 
found in southern Africa. 

..... INLAND 

The inland regions are characterized by a large variation in 
temperature between day and night and a highveld house must 
therefore have a large heat storage capacity. In summer thesun gets 
uncomfortably hot and the hwse must be protected from it while in 
winter the reverse is true. 

The formula for our ideal house for these conditions is to build it of 
brick or stone, to see that its shape is as long and thin as possible 
with the long frontage facing north. Theeast and west wallsshould 
be shaded from the sun by trees or agarage or ascreen wall and any 
exposed west walls should be built with acavity. Any windows in the 
east and west walls should be very small and should preferably be 
shaded in some way. The north wall will be as thick as possible to 
store the heat and it will be shaded from the-summer sun by wide 
eaves Whatever the roof material, steps will be taken to prevent it 
from radiating heat down into the house. There will thus usually be 
either a reflecting surface between the roof and theceiling ora layer 
of insulating material above the ceiling. 

This ideal house will have windows that are strictly functional and 
comparatively small, because large areas of glass allow a house to 
cool quickly at night. thus wasting the heat that has been stored. 
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FALLACIES 
If the house is nicely laid out, it 
faces .... 

doesn't really matter whit 

Fake. If an otherwise satisfactotily desigried houseisbuilt so as to 
face west real d i m f o r t  can resue in summer. Vllhen buying a 
house check the d wiih a pocket corn- and reject 
houses which face more than 3lF from tw north u n h  there are 
important extenuating cireuns2aWes tf in doubt write to the NBRl 
for advice. 

GLASS 
REFLECTING 

GLASS 

Special glass can be fitted in w i n t J ~  to keep the heat out .... 

Half true. 'lintedgtasses will cutoutsomeof thedirectradiint heat 
but in the procegs the windows themsePves get hot. with the result 
that the weneventual ~ooling effect is nat as great as we might have 
supposed fmn @he esrwat of starshine excluded. 



Fake. The curtains absorb most of the heat and once it is insidathe 
room it cannot be radiied back out agidii. ThemosteffWivewayb 
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White curtains or venetian Minds can help keep a room cool .- 

Half true. White or shiny materials inSide the windon, can reflect 
some of the sun's radiation back through the glass. Because the 
Suntight has been reflected the ~ ~ u l d o w  isstill Vanspare& to it but 
of c o u q  a good percentage of the heat remains in tfte blind or the 



Tiles are cooief than other roofing materials ... 
False. For the first few years galvanized steel willbecoolerbecause 
the shiny u d s s k k  does not pass on the beat ~oweveri after a 
period that can be as long as 15 to 20 years the underside also 
becomes Qull and only from this timeonwenfs will tiles orasbestos- 
cement be codler. 



Wben rating a home for T iabi i i ,  remember that thermal 
performance, although a vital factor in home comfort, is no more 
than just one factor. F i e  windows are unpopular with experts in 
this field though seient'i dealing with illumination look on them 
with much more favwr. The acoustics expart at the NBRl leftto his 
own Wces might well banish altogether. 

The moral of thii is that e v e ~ y  Pactor must be weighed carefully to 
detennine the role it mvst play in your house.The informatiin given 
in thii booklet should *you to decida what importanoe to attach 
to mostof thechoicesthatareopentoyou.Butmnemberthatn0 
single rule is saemsant If you feel that you must have wall-tcrwall 
carpeting. for example, go ahead but accept that as a result you will 
sometimes need to heat or Coot your house to make it comfortable. 


