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House heating via convection
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Convection on steep hiking trails

FIGURE 14-10 Convection on a

hiking trail: (a) upward movement of

air in the morning because it is
heated: (b) downward movement in

the evening because the air is cooled.

398

CHAPTER 14 Heat

Cooler
water

waler

Wi
FIGURE 14-8 Convection currents in FIGURE 14-9 Convection plays a role in

a pot of water being heated on a stove. heating a house. The circular arrows show
the convective air currents in the rooms,

When a pot of water is heated (Fig. 14-8), convection currents are set up as
the heated water at the bottom of the pot rises because of ils reduced density.
That heated water is replaced by cooler water from above. This principle is used
in many heating systems, such as the hot-water radiator system shown in
Fig. 14-9. Water is heated in the furnace, and as its temperature increases, il
expands and rises as shown. This causes the water to circulate in the heating
system. Hot water then enters the radiators, heat is transferred by conduction to
the air, and the cooled water returns to the furnace. Thus, the water circulates
because of convection; pumps are sometimes used to improve circulation. The
air throughout the room also becomes heated as a result of convection. The air
heated by the radiators rises and is replaced by cooler air, resulting in convec-
tive air currents, as shown by the green arrows in Fig. 14-9,

Other types of furnaces also depend on convection. Hot-air furnaces with
registers {openings) near the floor often do not have fans but depend on natural
convection, which can be appreciable. In other systems, a fan is used. In either
case, it is important that cold air can return to the furnace so that convective
currents circulate throughout the room if the room is to be uniformly heated.

Another example of convection and its effects is given in the following
excerpt from “The Winds of Yosemite Valley™ by the early environmentalist
Francois Matthes:

It happens Lo be so ordained in nature that the sun shall heat the ground more
rapidly than the air. And so it comes that every slope or hillside basking in the
morning sun soon becomes itself a source of heat. It gradually warms the air
immediately over it, and the latier, becoming lighter, begins to rise. But not
vertically upward, for above it is still the cool air pressing down. Up along the
warm slope it ascends, much as shown by the arrows in the accompanying
diagram |Fig. 14-10a). Few visitors to the valley but will remember toiling up
some never ending zigzags on a hot and breathless day, with the sun on their
backs and their own dust floating upward with them in an exasperating, choking
cloud. Perhaps they thought it was simply their misfortune that the dust should
happen to rise on that particular day. It always does on a sun-warmed slope.
But again, memories may arise of another occasion when, on coming down
a certain trail the dust ever descended with the travelers, wafting down upon
them from zigzag to zigzag as il with malicious pleasure. That, however,
undoubtedly happened on the shady side of the valley. For there the conditions
are exactly reversed. When the sun leaves a slope the latter begins at once 1o
lose its heat by radiation, and in a short time is colder than the air. The layer
next to the ground then gradually chills by contact, and, becoming heavier as it
condenses, begins to creep down along the slope [Fig. 14-10b]. There is, thus,

"Reprinted from the Sierra Club Bulletin, June 1911, pp. 91-92.



