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only twenty-five years ago, little attention was paid to the

propsr heating and ventilating of buildings, and 1ittle was rezlly

known about this extremely important scientific subject. But foday the

xnowledge of it and its importance in regard to the great mass of
people is becoming more fully realized, and rapid strides are heing
taken in the practical apilication of the principles of heating and
ventilating,

The demand for artificial heat depends on the climate of the

1

country in which, and the character of the people to which, the heat

-./

ig to be supplied, The proper temperature for a room in this country
F. tho a play-room, where active exercise is taken, may be heat
ed only to 50° F. In England, on account of the extreme humidity of
the atmosphere, it is not necessary to have such a high temperature.
Artificial heat is necessary in our latitude during the greater part

4.

Heat is a sensible quality of objects

-

may be measured
by means of scientific instruments, but we can tell about it only as
N

we compare a body with other bodies, i e, a body is hotter or colder

in comparison with another body.

There is a certain law,well known to chemists, called the "law

of diffusion of gases", which states that if two gases are in contact,
mix and inter-mix, until the resultant is a perfectly mixed

or diffused combination of the gases.

Another well-known law is that heated air expands. When heat-

:d air and cold air are brought in contact with each other, since the
heated air is expanded, it takes a grsater bulk of the heated air to

be the same quantity of cold, and so is also of a different quality

>

than the unheated, by the law of diffusion of gases just stated, they
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will tend to mix, seeking equilibrium. These two facts are of

4-

importance in the science of heating and ventilating building
The maintainance of the propsr depgree of temperature is one

heating, and the loss of heat from

various sourcss is quite a large and important factor. The diagram ;
compiled by Wolff, on the foregoing page, shows the loss of heat from
buildings and walls. In the diagram, the distances in the horigontal

direction represent the reguired difference in temperature between that i
of the room and the outside air; the diagonals represent different

e

radiating surfaces of buildings doors, etc, and the heat transmitt:

oot of surface per hour is given by the number in the ver-

The relation of heating to ventilation, is very close and in-
timate, To heat a building properly with the required amount of
pure air constantly flowing in and kept equally distributed avoiding
currents, is the greatest problem and many and various are the methods

o

devised to keep a building heathful and comfortable. The object of

all heating and ventilation is to get a pure atmosphere at a proper

v

There are various ways of doing this. The mogt primitive
method of heating was the open fire. The Romans used portable stovss §
and chafing dishes, In Italy and Spain, even now, the bragier with ij:
the burning charcoal is used for heating purposes.

rire-places, used by our grand-parents, are so expensive and

cive g0 little heat in provortion to the amount of fuel they consume
9

that they are not now so much used. w
Pire-places can be made quite comfortable in noderate weather,

yut in severe weather, whem: the heat is most nesded, they fail of the

vurprose for which they are designed.

atoves are the most common mesns of heafing used. But when
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means, I wil ey a few suggestions by which improvements
on this
When the stove i SMa 3yt it must be heated very hot in
order to raise the temperature of the room to the necessary degree, it
found a very good plan to place around the stove,

nich wi 2 1@ currents of air flowing sround

so will heat more air and QPI sct

Thig can be easily scen by referring to the illustration

preceeding page, i , is made of zinc or sheet iron,
surrounds
to leave it open to gain ac
surrounding the stove i cted thru

rik O

There must for the
be any outflow of the heated air, or inflow of cold to
Other methods of heating such as hot water and
very expensive a
of a cellar; vet when in operation it

7 -

method is

ing,
architects who
design the buildings pay no particular attention to
and it is much easier to put up a eam heating appa-
ich will work, than a satisfactory hot water appliance; but

even tho they do work, it is not properly done, and necessary
tion is also overlooked.

Some of the advantag: * steam heat are (1) it

n hsat to be made quicker, (3

can be carried ger dista : out being reheated. Then, too,

the pipes are sma 1sily ar: ad




INDIRECT WEATING SWLRFACE.
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ARRANGEMENT OF INDIRECT HEATING SURFACE.




tLe prigeinls requires constant

attention to keep up the heat; the appraratus is also more dangerous,
ynlessregulated by brober persons.

The hot air method is perhaps one of the hest. Certainly
when combined with diresct rsdiation it cannot be survassed. Direct
radiation is that in which the heating appraratus is placed in the room

a
to be heated,coming in direct contact with the air, This applises to

gtoves, fire-places and radiators heated with.steam or hot water., If

the direct radiation by means of any apvnligncses shove mentioned is

(]

used to heat the air already in the roocm, and then pure fresh, heated
air is passed into the room, this method of heafiing certainly cannoct

bhe much improved upon. By .referring to the plate, preceding this page,
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this method of indirec

same time that the room is heated. The box or casing is usally made
of wood, lined with bright tin, but a masongry ons is better. The
flue leading from it should bhe of masonry, or galvanized iron, and

the box should have a door to permit of cleaning.

Flectricity as a means of heating is s0 costly that its use is

not practical, and so is not very extensive. For this reasson, I will
not speak of it.

Pure air is composed of seventy-nine parts of nitrogen and

twentyv-one parts of oxygen, with four parts in ten thousand of carboniec.

acid, Whenever the amount of carbonic acid increases to six in ten
thousand, the air is unhealthful, The air must be constantly renswed

to prevent an accumulation of this gas.

Every person must have from thirty to forty cubic feet of air

e

amount of oXygen necessary.

every minute to get the proper

this the fires and lamps Use a great quantity of oxygen, and il alk
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the reason why so much depends

Pure air is of much greater im
or Troom,

There are various means
inte a rocm, Thé
one good way. The figures ar
explanation. The experiments
were made

by W, R. Brigegs in a

ed in so that the direction of
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inlet near the top, so that as
floor, andlaftar rérching the
outlet situated Jjust above the

In ventialting a room,
avoid draughts, this being one
overcome, with the distributio
hould be opened on th
blowing. '

the curtain down over the oven

a draught.

One of the best methods is

placing a board in fro

ig too little space allowed foO
admitted, in provortion to: f¢
pPlaces where there is a suffic
it is so poor as not to give t
in after life are attributable

and if death does not result,

people, especially children, a

illustrations preceding show several

5, shows the most perfectl

on the prover ventilation of a building.

portance than the heating of huilding

8 by which we can introduce fresh air
poor ways and
¢ sufficiently plain to need no further
on which the illustrations are based
miniature school room, with smoke pass—
the air currents could be ssen. The
ly ventilated room with the

i

the air cooled it would fall foward the

floor it was carried off by means of the

floor on the same gide as the inlet.

the air should be so introducsd as to
of the greatest difficulties to be

the fresh air equally over the room.
e side opposite from the dirsction from

he upper sash may be lowered, drawing

-

ing, - this gives two openings without

to raise the windowe about four

nt of the opening between the two sashes,
a method which can be used at any
especially in most of the schools there

r each person - too little fresh air

the number of persons. Even in some

ient the manner of obtaining

hﬁ de

to improper ventilation of

ywantity,
ed results. Many evil effects

schools,

poor health nearly always does. When

re exposed to foul air, it may result in




theaviness, headache, furred ftongue, quickehed
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thirst, loss of apretite, catarrh, bronchitis, consumption,

Dr
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disease. also shorte:r 1 "Pure air would result

typhus and

o % T
wid fevers, diptheria, scarlet fevef, croup and any contagious

in the

gaving of millions of money and greatly diminish human suffering

v




