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many places in Egypt of ventilating by a bent tube facing
the wind, similar to the ones used on steamships, being
placed on the roof, the air being pressed down into the in.
terior by the pressure of wind, which is one pound to the
foot when travelling at the rate of three and a half miles
per hour, but when this method is adopted on permanent
buildings it is a failure, because when ventilation is most
necessary there is no wind with power enough to create a
current,

TABLE 20 shote the Discharge of Air in linear feet per minute. Caleu-
lated from Montgolfier's formula ; the expansion of airbeing taken as
0-002 for cach degree Farenheit, and one-fonrth being deducted for
Sriction  (Round numbers have been taken)
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To use the table, ‘determine the height of the warm column of air
from the point of entrance to the point of discharge. Ascertain the
difference between its temperature and that of the external air  Take
out number from table, and multiply by the section area of the dis-
charge-tube or opening, in foot or decimals of a foot. The result is
the discharge in cubic feet per minute, multiply by Go—result, dis-
charge per hour. Example—Height of column, 32 Kze difference of
temperature between internal and cxternal air, 17 deg Looking in
the table, we find opposite to 32 and under 17,375 feet. That would
be for an area of 1 square foot.

‘75
But supposing our alr opening (—" Therefore we get 281 feet (per
to be only Jof afoot, wemust 1875 | minme). mulllvhcd by 65 —
muliply 375 by Jorozsof i 20625 16,860 feet per biour.
oot, —_——
28128

With a view to prevent wind acting upon the currents
all air ducts should be bent, having two or more clbows,
and the mouih should either face up or dowaward. To
avoid the chilling sensation of drafts when ventilation is
secured by air ducts, the inlet should be sufficiently large
to allow the necessary gnantity to enter the room slowly,
say a2boutthe rate of one mile per hour, and the inlct should
be largerthan the outlet. It isthe size of the ouilet that regu-
lates the quantity of air entering and passing out of a reom.
Therefore it is necessary to know the size of tube or valve
required to pass the proper quantity of air. Mauntgolfier's
formula gives a valuable table showing the size needed
under many variations betwcen the temperature outside
and inside, and aiso the height of the rooms, which will
answer il the inlet end of the air duct is well shielded
against the pressure of wind.

It is not necessary to make channels large enough to
pass all the air needed, except the house be as tight as a
glass show case, because there are generally streams of air
passing in and out of the chinks of windows and doors, and
even walls and plaster, except they happen to be painted
and papered. Marcker proved: by experiments that the

following amount of air passes in one hour through a
square meter of wall when the difference in the tempera-
ture was only 1° C,, viz. : Sandstone, 1.69 ; limestone,2.32 ;
good brick, 2.83; loamy brick, 5.12, and that it increased in
the ratio of the increase in the difference of the tempera-
ture between the outside and the interior.

No doubt the best way to venti'ate is by bringing in
the fresh air at or near the ceiling at onec end of the room,
and extracting the tainted air at or near the floor line at
the opposite end of the room, but this can only be done
when an exhaust fan is used or there is a long chimney at
least three times the height of the room. And even when
a chimney is used, some method should be made to create
some artificial heat at the bottom, to increase the draught
at times when the temperature is nearly equal inside and
out, because of the resistance to be overcome in drawing
down the warm airin the room.

Dwellings can be simply and well ventilated by leaving
all the interior partition walls two inches short of the
ceilings, sothat the air of every room can freely pass slowly
out in long thin volumes into the entrance hall and stair-
case well. Then fix one double draught ventilator with a
24 to 30-inch body over the well on the roof. This will
keep the air fresh and pure.

When a house is in course of erection a proper system
of ventilation can be made for each room separately by
building the outside walls hollow, having a 4-inch space
carefully plastered smooth on both sides inside. This
space would greatly benefit the house by keeping it warmer
in winter and cooler in summer, but the space would also
answer for an air duct leading to every room which
would convey the necessary amount of air in slowly and
cool the current a little in summer and warm 1t in winter.
To draw off the tainted air of each roorn the main chimney
should ve so built ds to be handy for inserting every tube
drawmg the foul air from the rooms, also handy to receive
the smoke pipes serving all the needed fires. There should
be a wrought iron tube inside the chimney, with branches
to receive the smoke. Round the smoke-tube there should
be about 6 inches of space to act as an air flue, and into
that air space all air ducts should be carried. The chim.
ney should have a couple of slow-turned elbows near the
top in order to prevent the pressure of the outside at-
mosphere bearing its weight down the full length of the
chimney, injuring the chimuey efficiency. A straight ver-
tical chimney or air flue is of little use for creating a
draught, except it is carried to a great height, besides hav-
ing plenty of heat or a forced draught at the bottom.

The space between joists could be made useful for
bringing in and tempering the incoming current in winter,
or better still, if the ceilings could be made with two
plates having a half-inch space between, coupled at one
end of the room with the outside atmosphere, by a long
bent flue, and pierced with holes at the other end of the
room to allow the fresh air to enter.  The fresh air while
travelling between the two ceiling plates across the top of
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