Evaporative cooling system



How Evaporative Cooling Works

An evaporative cooler is essentially a large fan with water-moistened
pads in front of it. The fan draws warm outside air through the pads
and blows the now-cooled air throughout the house.

The pads can be made of wood shavings - wood from aspen trees is a
traditional choice - or other materials that absorb and hold moisture
while resisting mildew

Small distribution lines supply water to the top of the pads. Water
soaks the pads and, thanks to gravity, trickles through them to collect
in @ sump at the bottom of the cooler. A small recirculating water
pump sends the collected water back to the top of the pads.

Since water is continually lost through evaporation, a float valve -
much like the one that controls the water in a toilet tank - adds water
to the sump when the level gets low. Under normal conditions, a
swamp cooler can use between 3 to 15 gallons of water a day.



A large fan draws air through the pads, where evaporation
drops the temperature approximately 20 degrees. The fan
then blows this cooled air into the house.

Small units can be installed in a window, blowing cooled air
directly into a room. Larger units can blow air into a central
location, or the air can travel through ductwork to individual
rooms.

Normal air conditioning is a closed system, taking air from
inside a house and recycling it. For air conditioning to
function properly, doors and windows should be closed.
Evaporative cooling, however, takes air from outside the
house. For evaporative cooling to work properly, the cooled
outside air must be allowed to escape. By choosing which
doors or windows in your home you leave open, you can to
help direct the flow of cooled air to areas where it is needed.



Blower
Motor

e >

Evaporative
Pads

e S R, N, i, Ve, "R N N T e W 0, N VR W, P " D

BN NN NN Y

N/

7 LT S ST I (S MY T T

B

Distribution
Lines

‘II Air

Evaporative
Pads

4

To Home

G . GV B T ST R ST N AT B I ST BT &

Recirculating
Pump

Pump
Screen



Evaporative Cooling Pad

COOL ™
REFRESHING ™.
AIR




Well Do Swamp Coolers Cool?

The temperature of air coming out of an evaporative cooler obviously depends on
the temperature and the humidity of the air going in. The evaporative cooler can
deliver comfortable air under a wide variety of typical summertime temperature and
humidity ranges. See the fig.

In addition to the dropping the temperature of the air, evaporative cooling offers an
additional cooling benefit. The constant movement of the air created by the blower -
the cooling breeze it creates, if you will - makes the occupants of a room feel 4 to 6
degrees cooler than the actual temperature. This is the same effect you feel when
you turn on a ceiling fan or a simple window fan. For this reason, the "effective
temperature" created by an evaporative cooler will feel 4 to 6 degrees cooler than
temperatures shown on the chart.

An added benefit of evaporative cooling is that it works best in the hottest time of
the day. As the temperature outside increases as the sun climbs, the humidity
normally drops. In the early morning, for example, the temperature may be 70
degrees, with a relative humidity of 60 percent. By mid-afternoon, when the
temperature has climbed to 90 degrees, the humidity may well have dropped to 30
percent - conditions that make evaporative cooling work more effectively.
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Temperatures Delivered by Evaporative Coolers
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Benefits of Evaporative Cooling

Swamp coolers use as much as 75 percent less
electricity as air conditioning does.

An evaporative cooler costs about half as much as an
air conditioner that will cool the same sized area.

Evaporative coolers operate on 120-volt electricity,
which means they don't need special high-amperage
circuits like many air conditioners do. A swamp cooler
can be plugged into a nearby outlet.

Many people appreciate the fact that evaporative
cooling adds moisture to the air, which helps to keep
wood furniture and fabrics from drying out.



Drawbacks to Evaporative Cooling

 The main drawback of swamp coolers is that they
depend on dry outside air to operate effectively.
This is usually not a problem for most of Jordan.

e Evaporative cooling requires water to keep pads
wet.



how to choose the right-sized
evaporative cooler

For a swamp cooler to effectively cool, it must be the proper size for
the job. A small portable unit, for example, will not adequately cool a
large-sized room.

While the output of air conditioners are rated in BTUs (British
Thermal Units), evaporative coolers are rated by CFMs (the cubic feet
per minute of air that the cooler can blow into your home).

Whether it is for a single room or a whole house, there is a simple
formula for determining the proper size of swamp cooler you need.
Figure the cubic feet of space you want to cool, and then divide that
number by two. The quotient will give you the CFM rating for the
proper-sized swamp cooler.

For example, if you have a 1,500 square foot home with 8 foot-high
ceilings:

1,500 x 8 = 12,000 cubic feet 12,000 / 2 = 6,000 CFM needed



The End
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* http://www.consumerenergycenter.org/home
/heating cooling/evaporative.html#top
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