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e ere laid down In one

continuous piece, cracks would appear du il 77 : :
contraction brought about by the difference between‘qum" ‘ :
winter temperatures. To prevent this, the surface is lﬁ_ld in m‘niw
tions, each one being separated from the next by a small S’Pm’t is
filled in with a substance such as tar. On a hot summer day,ﬂl”ﬂ"
sion often squeezes this material out of the joints. ke

The expansion of materials must be allowed for in the construc-
tion of structures and devices of all kinds. A dentist uses filling mate-
rial that has the same rate of expansion as teeth. The aluminum
pistons of an automobile engine are enough smaller in diameter
than the steel cylinders to allow for thomm o1 expan 1 rate
of aluminum. A civil engineer uses steel of the sa ne expansion rate
as concrete for reinforcing concrete. Long steel bridges often have !
one end fixed while the other rests on rockers that allow for expan-
sion. The roadway itself is segmented with yove-t:
gaps called expansion joints (Figure 21.9).
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Figure 22.2 A

The tile floor feels cold to the
bare feet, while the carpet at the
same temperature feels warm.
This is because tile is a better
conductor than carpet.

Figure 22.3 A

A “warm” blanket does not pro-
vide you with heat; it simply
slows the transfer of your body
heat to the surroundings.

326 Chapter 22
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should have the same temperature, room temperature. Thus neither

is really colder. Yet, the metal feels colder because it is a better con-
ductor; heat easily moves out of your warmer hand into the cooler
metal. Wood, on the other hand, is a poor conductor. Little heat
moves out of your hand into the wood, so your hand does not sense
that it is touching something cooler. Wood, wool, straw, paper, cork,
and polystyrene (Styrofoam) are all poor heat conductors. Instead,
they are called good insulators because they delay the transfer of
heat. A poor conductor is a good insulator.

Liquids and gases, in general, are good insulators. Air is a mix-
ture of gases and conducts heat very poorly—air is a very good
insulator. Porous materials having many small air spaces are good
insulators. The good insulating properties of materials such as wool,
fur, and feathers are largely due to the air spaces they contain. Birds
vary their insulation by fluffing their feathers to create air spaces. Be
glad that air is a poor conductor, for if it were not, you'd feel quite
chilly on a 25°C (77°F) day!

Snowflakes imprison a lot of air in their crystals and are good
insulators. Snow slows the escape of heat from Earth’s surface,
shields Eskimo dwellings from the cold, and provides protection
from the cold to animals on cold winter nights. Snow, like any blan-
ket, is not a source of heat; it simply prevents any heat from escaping
too rapidly.

Heat is energy and is tangible. Cold is not; cold is simply the
absence of heat. Strictly speaking, there is no “cold” that passes
through a conductor or an insulator. Only heat is transferred. We
don’t insulate a home to keep the cold out; we insulate to keep the
heat in. If the home becomes colder, it is because heat flows out.

It is important to note that no insulator can totally pre
from getting through it. An insulator just reduces the rate
heat penetrates. Even the best-insulated warm homes in w
gradually cool. Insulation delays heat transfer.

Figure 22.4 A

Snow lasts longest on the roof of a well-insulated house. Thus, the snow
patterns reveal the conduction, or lack of conduction, of heat through the
roof. Can you see how the insulation of these houses varies?
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