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24 VENTILATION AND HEATING.

“T'he apparatus consists of two graduated
glass flasks, Fig. 1, set in a revolving frame
and connected by a glass tube furnished
with a stop-cock. The tubes connect with
the three-way cock, which allows air to enter
one or the other of the flasks at pleasure.
The U-shaped glass, Fig. 2, has eight bulbs
blown on one of the legs, to insure the per-
fect absorption of the carbonic acid by the
baryta-water. -

““To use the apparatus, fill the upper flask
to the zero mark with water (this may readily
be done by attaching the end of the flexible
tube to a faucet) ; pour into the absorption
tube, through the funnel, from 1z to 13
centimetres of baryta-water containing 3.425
milligrammes of baryta (BaO), which will
absorb one-half a cubic centimetre of car-
bonic acid gas; turn a three-way cock so

as to connect the upper flask
with the absorption tube;
turn the stop-cock, so that
the water will pass from the
upper into the lower flask ;
aspirate slowly till the color
disappears ; shut the stop-
cock and read on the grad-
uated flask the number of
cubic centimetres of water
run out, and hence the
amount of air passed through
the baryta-water. If 1,000
C.C. of water have been used,
the proportion of carbonic
acid is 5 parts in ro,000. As
air changes its volume under

Fioune =2
































































































































































































































































VENTILATION AND HEATING.

IGURE 23, —FPLAN OF BASEMENT OF FIFTH AVENUE PRESEY
NEW YORE CITY.—Cart PrEIFFER, ARCHITECT,

A—Fresh-air supply shaft from tower, 2. —Belt,

TERIAN CHU RCH,

Entrance for air 75 feet ahove cround, 5 Engine.
A.—Fan, (ro—Adr ducr,
C.—Air chamber, L.—Air chamber for anditoriom,
D, —Heating coil. 4410 feet of toin

- Pip, M. =Caal,
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VENTILATION AND HEATING. I31

The building measures 397 x 299 feet, and the theatre itself will con-
tain about 2,700 persons. The ventilation is produced and regulated by
two fans, as will be seen on the plans—the lower one for propulsion, the
This last is also aided by the heat produced by

upper for aspiration.
The heating 1s effected

the great chandelier, which has ninety burners.
by steam, and the air enters the hall at a temperature of from 63% to 65
degrees F., the points of entrance being at the floor and in the risers.
Each gallery and
compartment of the
theatre, including
the stage, has an in-
dependent supply
duct and indepen-
dent means of heat-
ing, so that the
amount of supply
and the temperature
can be regulated for
that portion irres-
pective of the rest.
The velocity of the
entrance of the air
is between one and
two feet per second.
The lower fan is a
helix, devised by
Prof. Heger, of the
Polytechnic School
of Vienna. It meas-
ures rrls feet in
diameter externally,
and has a capacity
of 3,531,658 cubic
feet of air per hour,
the ordinary figure Firoure 31,

being from 2,825,324 to 3,001,907 cubic feet, corresponding to 1,050
cubic feet per head per hour. The aspirating fan, in the upper shaft
is a simple helix, and the engineers referred to think that it is of Eit1!u:;
use. Both of these fans are operated by an engine of 16-horse power
'I'hgm are two fresh-air shafts of supply, each !Ji.-:i[]ﬂ' 19} x 13 feet. -

From these the air passes into a basement chamber, wEu.-r:_L-.. in 1.1.';1.]1]1
weather, sprays of cold water are made to play. From these it passes to




I32 VENTILATION AND HEATING.

the lower fan, the air duct from which is 484 square feet in area, This
duct passes below the centre of the theatre into a large space having
the same extent as the main hall.  The space is divided into three stories,
The lower story is divided into distinct chambers, corresponding to the
orchestra chairs, dress circle, the galleries, etc. The second stage con-
tains the heating coils, which are composed of 59,058 feet of tubing of
r-inch interior diameter, containing steam at a pressure of five atmos-
pheres. The upper story is the mixing chamber. It will be seen by
g Figure 32 that the
/P fresh air may pass
'r directly from the
lower to the upper
floor, or mixing
chamber, through
tubes about three
feet in diameter,
without passing
through the heating
coils at all. These
tubes are valved, and
can be opened or
closed to any extent,
The foul air passes
out through the shaft
shown in Figure 32,
which is 1334 feet in
diameter. The floor
surface occupied by
spectators is 14,608
square feet, the ca-
pacity of the hall is
FIGURE 33. 388,482 cubic feet,
and the combined area of the fresh-air inletsinto this hallis 8o7 square feet.
In addition to these ample provisions for the supply and removal of
air, Dr. Bshm has also provided, in this building, means for the L‘Ul‘ltTGI
and regulation of the whole apparatus from one central Ufﬁcnla,rwhl-::h'
forms, as it were, the brain to the machine. By means of E!t:CT.rl‘Cltjf the
temperature in different parts of the house can be observed in t‘t‘u:-: office
of control, and here also are levers which control the valves which regu-
late the air supply, both hot and cold. :
During an operatic performance, the superintendent of heating and
ventilation is on duty in this office, and sees that all parts of the house
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VENTILATION AND HEATING. 15?

g,800 square feet exposed to an atmosphere of 65°" and that the appar-
atus is to be arranged to work at either high or low pressure.

It will be seen that the plan proposed by Mr. Tudor and accepted by
the committee provides for a comparatively small amount of radiating
surface, which must be raised to a correspondingly higher temperature.
Some of the special difficulties which this involves are done away with
by the expedient of placing the greater part of the radiating surface
between the fan and the outer air, so that this part of the surface canbe
highly heated, and the fan can be relied on to secure a thorough mixture
of this superheated with cooler air.

So far as the heating is concerned, this plan has proved fairly satis-
factory, but the ventilation of the theatre cannot be said to be a success.

Ficure 48.

.;'k sufficient amount of air is not introduced, and that which does come
in is not sufficiently distributed.

By reference to Figure 48 it will be seen that the seats remote from
the stage must obtain very little fresh air.

With reference to the difference as to amount of heating surface
called for by the original specifications, and that provided for in the
specifications proposed by the contractor, it is to be remarked that it is
much better that the amount of heating surface should be specified by
the architects, or by an engineer who is not connected with any estab-
lishment for the supply of heating apparatus, than to follow the usual
rule and let each bidder determine for himself the amount of radiating
surface which he will supply. 3





























































































































































































e




