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AIR CONDITIONING IN PRIVATE HOUSES 
By K. G. SMITH 

Proper temperature is the most noticeable factor contributing 
to comfort in an artificially heated house. Another factor which 
is now recognized as being of great importance both for health 
and comfort is the humidity, or moisture in the air. Air every
where contains moisture in varying amounts, depending on the 
locality and temperature. .Air near large bodies of water is 
more moist than the air of the inland areas. Warm air has a 
much greater capacity for moisture than cold air and usually 
contains more moisture than cold air, though it may feel drier. 

It is not the actual amount of moisture in the air at any time 
which causes it to feel dry or moist, it is the amount of moisture 
present compared to what the air could hold at that temperature. 
'rhis r elative amount of moisture is expressed as a percentage, 
30% , 40% , 50 %, as the case may be. Air containing all the 
moisture it can hold is said to be saturated, or to have a r ela
tive humidity of 100%. 

'i,he common impression is that heating air dries it out. 'l.1his 
statement is not true, although it expresses the effect of arbficial 
heat. What actually happens is that the capacity of the air for 
moisture is greatly increased by heating and hence the relative 
humidity is diminished and the air feels drier and is drier, not 
because it contains less moisture, but because it could contain so 
much more. • \'t,1.r~,tfWP.•! 

It is not definitely known as yet just what conditions of t~m~ 
perature and humidity are best for health and it is quite possible 
that a varying temperature and humidity approximating outdoor 
conditions is best. Good authorities state that a humidity of 
40% and a temperature of 68° is about right. If the tempera
ture falls , the humidity should be increased, and vice versa. 
The reason for this is that if the body is surrounded by very 
dry air, evaporation takes place rapidly thus producing a cool
ing effect. The person so situated '' feels cool'' or '' does not 
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feel the heat. '' On the· other hand if the body is surrounded by 
moi t air, evaporation takes place slowly, the cooling effect is 
much less pronounced, and the person so situated f eel warm, 
though th e actnal air t emperature may be lower. A combina
tion of moisture and heat produces the oppressive "muggy" 
condit ion of the atm.osphere preceding a summer rainstorm. 

It is rath er clifficnlt to keep the humidity of the air in a cl.well
ing house up to 40 %, but it should not be less than 30 %. A8 a 
matter of fact , the humidity in many houses in the wint r time 
is below 20 %, which is as dry as desert air. rrh.is very dr.y air 
has a bad effect on the membranes of the throat and nose and 
predisposes persons breathino· it t o throat and lung troubles. 
Ever yone has noted how it shrinks up wood and dries glue, 
causino· furniture to drop to pi ces. 

SUPPL YING MOISTURE TO THE AIR 
A considerable amount of moi . ture is r equired in cold wea

ther to keep th e humidity up, more than is gener ally realized. 
If the t emper ature is zero and the outdoor humidity at the 
average of 70 7< , it r equires a bont one gallon of water every 
twelve hours to properly moisten the air r equired uy one per
son when it is warm -cl t o a r oom temperature of 70°. rrhe 
moisture must be upplicd to th e air in the form of vapor or 
. t eam. To vaporate water ·with sufficient rapidity to supply 
this moisture r equires either a laro·e surface, a high t empera
ture, or both. Pans which hang on the back of a radiator do 
not have a large surface and are not highly heated, hence they 
are not ver y effective. A small tube attached direct to the 
radiator and discharging st eam into the room is also used. This 
supplies vapor faster than the pans, providino· there is steam 
pressure. Some persons dislike the slight noise and the odor 
from escapin°· steam. One of the mo t effective pans made has 
a water pace in the middle and a wick to give a large evaporat
ing surface. If kept full of warm water , these pans evaporate 
a surprising· · amount. No one has yet devised a satisfactory 
method of moistening the air in houses heated by hot water, 
the radiator t emperature is too low to evaporate rapidly from 
pans, and no steam is available. Pans may be made somewhat 
more effectively by placing sheets of blotting paper or asbestos 
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beneath them and punching a needle hole in the bottom of the 
pan. The paper absorbs the water and incr eases the evaporat
ing surface. The difficulty with this arran°·ement is to con
trol the flow of water. Another method is to make a wick of 
blotting paper or asbestos and let one end r est in the water pan 
and the other hang down over the radiator. Water will be 
carried upward a short distance and over th e edge of the pan 
as oil is lifted by a lamp wick. 

In a warm air furnace the problem is simple. rrhe heater 
is in the basement and all that is necessary is a pan of water 
properly placed upon it inside the jacket. The water pan in 
any furnace should be of good siz and set well up into the 
the ·warm air space so as to make evaporation as rapid as pos
sible. A small water pan set low clown in the furnace has prac
tically no eflect . Many modern furnaces are fitted with satis
factory humidifier s automatically controlled. A furnace with a 
small or unsatisfactory pan may be fitted up with a home-made 
pan in the following manner : Cut a hole in the front of the 
jacket with a pair of tin snips and insert a good sized shallow 
pan directly above the heat ing surface. fake an inlet and 
overflow connection, close the hole and cover with asbestos. No 
solder should be used on the pan or connections and it should 
be heavy enough to r e~ist nvting and corros ion. A heavy cast 
iron skilet is quite satisfactor y. rrhe pan should be supported 
so that the bottom is not less than 1'½ inches above the top of the 
furnace or it will impede the air circulation and cause the fur
nace to burn throuo·h at this point. Keep the pan full or nearly 
full of water all the time. 

Another method, devised by Professor W. H . Meeker of Iowa 
State College, which does not involve so much cutting is the fol
lowing : Cut a slot 4 inches long and ½ inch wide, with the long 
dimension horizontal, near th e top of the furnace jacket and 
directly over the water pan. Fold a piece of wire netting 8 
inches wide and 4 feet long through the center and insert be
tween the two layers a sheet of asbestos folded the same way. 
Sew up the open side of the netting. Slip this wick through 
the slot in the casing and draw the lower end into the water pan 
at the bottom. Open the upper end as a funnel and directly 
above it install a small pet cock connected to the water supply. 
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Allow water to drip · upon the wick fast enough to supply the 
necessary moisture. In mild weather less is needed than in cold 
weather. 

To accurately measure th e actual amount of moisture in the 
air at any time, a hygrometer is necessary . A rough practical 
test is the frosting of an exposed window. If such a window 
does not frost up freely in cold weather, the air in the room is 
too dry. Another way to test more accurately is use an ordin
ary dairy thermometer for the purpose. rrake th average 
room temperature as near as possible on the thermometer, then 
tie a small piece of porous muslin around the bulb and saturate 
it with water. ·whirl the thermometer around on the end of a 
string about twelve inches long. The t emperature will fall 
rapidly and the drier the air is the more rapidly it will fall. 
Note the wet bulb t emperature when it becomes stationary) which 
will be in two or three minutes. Subtract this t emperature from 
the average room temperature. 'l'he difference indicates a cer
tain per centage of humidity which must be r ead from a table. 
Such a . table is given on page 7 of this bulletin. To illus
trate its use : Suppose the-room temperature is 68°. Make use 
of a wet bulb thermometer as indicated in the preceding para
graph. If the wet bulb temperature becomes stationary at 54° 
the difference between the two is 14 °. 1.'o use the table run 
across the horizontal headings to the column headed 14. Run 
down this column until in line with the air t emperature marked 
68. 'fhe figure in the 14 column at this point is 39. 'This 
means that the air has a r elative humidity of 39 % . If the 
difference is greater, the humidity is less than 39 %. At ordin
ary room tempeatures of 68° and 70° the difference should not 
be more than 12° to 16°. A greater difference than this indi
cates that the air is too dry. 
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Diagram Showing Relation of Temperature and Humidity to Bodily Comfort 



llllllllill~iiilllm[llll~ili~Uil!IIIIII 
3 1723 02096 0100 

The College 
The Io wa S tate College of Agricultur e and 

Mechanic A rts condu cts work in five major lines : 
A griculture , Engineering, Home Economics, 
Industrial Science, and Veterinary Medicine. 

T he Gradu ate College conducts adva nced re
earch and inst ruction in all the e fi ve lines. 

F our-yea r, five-yea r, and ix -year collegiate 
course a re off ered in differ ent divi ions of the 
College. Non-collegiate cou r es are off ered in 
agricu lture, engin ering, and home economic . 
Summer S ession · include gradu ate, co ll egiate, 
and non-collegiate work. Short courses a re of
fere d in the winter. 

Extension ,eou r es are condu cted at van ou 
po ints thro ughout th e state. 

R esea rch ·,vq rk i conducted in th e Agri cultural 
and E ngin eering Experiment Sta tions and in th e 
Veter inary R e ea rch Labo ratory. 

Special announcements of the different 
branches of the wo rk are supplied, free of charge, 
on application. Th e general college ca talog will 
be en t on requ e t. 

A ldre s HER MAN KNAPP, R egistra r, 

A mes, I owa. 
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