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STRATEGY (How a camel’s fur coat keeps it cool)
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(Camels have sweat glands distributed throughout their skin, from
which water removes body heat through evaporation, much as in
humans. However, camel skin is also covered by thick fur—4 inches
(10 cm) deep in places. This fur doesn’t impede the evaporation of
water though. What it does do is insulate the camel from incoming

heat.)
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This insulating power of the camel’s fur reduces the amount of heat transferred to the camel’s
body from its hot ambient environment by three main mechanisms. The light color of a camel’s
fur reflects light energy, reducing heat transfer to its skin by radiation. The trapped air in the
camel’s fur functions as a thin material, with space between the individual molecules,
minimizing heat transfer to the skin by conduction. Finally, the individual hairs of the camel’s
fur impede the movement of air, reducing heat transfer to its skin by convection.

Between the outer surface of their fur and their skin, temperatures can vary by as much as 30
degrees Celsius (86 degrees Fahrenheit) —the difference between a summer day and a snow
day. As a consequence, camels need to evaporate much less water from their skin in order to
cool themselves down. The importance of their fur is emphasized by the fact that camels with

shorn fur use much more water than camels with fur intact.
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“Sweat could evaporate at the skin surface without moistening the fur. The insulation value of
the fur would then be maintained, and diffusion or a slight air movement in the fur would be
sufficient for transportation of the water vapor.” (Schmidt-Nielsen and Schmidt-Nielsen 1952:
159-160)

“It turned out that the camel with its natural fur had a much lower water consumption than the
camel which had been clipped... the differences observed earlier were due to the insulating
effect of the fur. It has been mentioned earlier in this paper that in order for the fur to function
this way it is important that evaporation take place at the surface of the skin, so that the fur
serves as a heat barrier between the site of evaporation and the external heat source. If
evaporation were to take place at the surface of the fur it, would be much less advantageous to
the water economy... This means that the temperature gradient through the fur was more than
30°C, and the insulation value of the wool must therefore be of the greatest importance.”
(Schmidt-Nielsen et al. 1956: 111)
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