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THE VENTILATION OF PUBLIC BUILDINGS.
By Gexeran Monix.
(With Engravings.)

The renewal of air in buildings is only rendered necessary
by the vitiation resulting {rom the respiration and n.*}n.;]111].1’r.1.-.'-1:|.l;~
of the oceupants, and hv the accumulation of the products of
combustion from artificial lighting : and the writer has :|.1r;'~_'ﬂ
led ]J].F his own observations and the econsideration of the
results obtained by others, to the following conclusions as to

1e principles on which the ventilation of buildings should be
I I
based :— " i) ) . N i
Yrst— Ventilation eonsists in getting rid of all vitiated air
irst entilatic g
and replacing it by fresh air. o] | .

Secondly—The principal object of ventilation 1s to gel rid nb
once of all vitiated air. It ought to be removed in general from
the point nearest to the place where the vitiation takes place,
in order to prevent any further diffusion into the room; and
.on the continry fresh nir ought to be introduced at the point
furthest removed from the oceupants of the room. )

Thirdly — The different arrangements 1}I::'L1: proceed by
Snet hen well proportioned and well earried out, are more
Suction, when well proporfioned an
effectual than those which depend exclusively on blowing in
the fresh air, as the latter do not in every instanee and at all
times ensure the vitiated air being uniformly and continuounsly
cx 'I‘I_'.Hl"l:l.u z -5 : :

ﬁ?uurthh'—':['}u: guantity of fresh air required, whatever may
be the hieight from which it has to be drawn, and whatever the
quantity, can be obtained by suetion alone, and without the
aid of any blowing apparatus, by giving to the inlet openings
for the fresh air sufficiently large dimensions, and by suitable
arrangement. _ : . :

Fifthly—=Suetion ean easily be obtained either by means of
the ordinary open fireplaces with chimneys or similar heating
apparatus, or by means of special fireplaces placed at the bot-
tom of the exhausting flues and acting as auxiliaries when the
TOOIE Ore |.~1:'_;1:1*. The air to be removed vu-.-:ill r-*_!h'-“_‘ LOWITIE
: tom of these fireplaces, and wherever possible by means

e bottom ¢ I 3
of special nir flues leading from openings close to the sources of
vitiation. il & _ =

Sixthly— Ventilation by suction by means of fireplaces and
chimneys can be adapted to the proportions and arrangements
of every kind of room, a8 it resembles the ordinary and natural
ventilation of rooms, and the volume and temperature of the
fresh air supplied can be varied as required. If only requires

w econstruction at a small expense of fireplaces with their
| L 1
ehimneve, and of air flues, which when onee constructed cost
but little to keep up; and also the regular feeding of the fire-
pﬁu-’;w, which any common attendant 13 competent to do. On

y pontrary, ventilation by means of blowing or other mecha-
t. 168 CONLTaRI : =
nical ﬂ'|:-]-:lr*:1i||~: necessitates, besides the flues and 1'|||]|',n|w-}:.;
common to both systems, the addition of blowing machines and
1'_|-1-|_|r|-'|"|.|lH 1,1,'i|| _-;::':':,;|i T s mRE,; *-'|:ll."-:'i.'|:: arfisans, I'"."I:':El';1'|_='|‘;,
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and firemen, and involves an extra cost for keeping up.

Seventhily—In hospitals with several stories, the blowing-in
evetomn does not afford the same puarantee as that of suetion
eainst the diffusion of the vitiated air from one rom to
AFAITS
another through the openings of the discharging flues, when it
happens that the pressure and movement of the air of the room
are disturbed by the opening of doors and windows.

Suetion 'inu-Lll:n-.l by simpls i|'|"|.-i:Il:"|':-i and chimneys, with
guflicient avea of openimg for allowing the fresh air to replace
the vitinted air, and without any mechanieal apparatus, 15 con-
.’-;.C'-.|11_L']|Iil'- the most desirable means in the writer's "|'.|-i"fl for
effecting the ventilation of buildings, except in rare cases ; and
where _H|.;-|-§;L| |'51:c'|:'|1-!::| GO MY |:|-|-|'h.~"rr!r|'l‘§'.n- foreimg in of
fresh air l'."- mechanieal means, the achion of a strong suction
5]_-!"'Il.i|| nis0 b added This |-'-'-'-*-Cill'|.' NEVET QOCITS il! |'!ii|-i:ll'.2“-'
where a continuous supply sand removal of a nearly umiform
{{u:11:Ii1}' of air 18 required, but only when on the contrary this
service hns to be varied |'--.-.:|_'| ”il.'i" between ditterent porbions
of the same building, and when the gquantities of air to be
removed differ greatly from one day or irom one hour {o
of Bi. George's Hall, Laiverpool, wherp
mechanieal ventilation exelusively is adopted, and the quantity
of air required vares n the estreme proportion of 1 {0 50, In
aneh ecases it may become necessary, or at least useful, to

another: as in the case

{-1:1]-|-|3|' moechanical apparainuz in addition to the netion of aye-

{ion in order to ensure a sullicient supply of fresh air.
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The following proportions for the quantity of air required to
be supplied per hour for each person are based upon the results
of a large number of experiments by different observers, and
though higher than the rates formerly adopted are not in the
writer's opinion at all exaggerated :—

Hospitals for ordinary patients . 2,000 to 2,400 Cubic Feetf.
Ditto, in cases of epidemie . 5,000

L5

Workshops, ordinary trades . 2000 ,',
Ditto, unhealthy trades . 3,500 H
Prizong . . . . . 1,700 i
Theatres . E - ; . 1,400, 1,700 =
Meeting Halls - : . 1,000, 2,000 T
Bohools for Children - 2 400 ,, &00 iy
Ditto for Adults . . . 800, 1,000 =

The temperature of the air in places abundantly ventilated,
and having a continuous renewal of the air, ean be allowed to
be maintained at a higher point than in rooms not well venti-
lated ; but as a general rule the temperature should not
exceed, In

Degs.

Hozpitals . . ‘ . . . 61 ta G4 Fahr.
Workshops, Barracks, and Prisons . 59 .
behools - : : . : : Gl 5, B8 5,
Meeting Hooms . . : i 3 B0 i
Theatres . . : ' . . 68 ,, 72 4

The fresh air supplied should be at nearly the same tem-
perature as the one to be maintained in the room ; buf this has
to be increased to as high as 859 or 959 Fahr., it there 13 a
large cooling surface of glasz; or to be diminished where the
room is heated by a large number of lights or a large concourse
of persons.  For the purpose of regulating the temperature,
the supplied air, warmed by some heating apparatus, has to be
received first into a chamber into which cold air can be intro-
duced for mixing with it.

The following relations between the volume and temperature
of the nir and the areas of the airflues have been obtained from
theory and practice combined :—

Y=0 + (I'—TH H
Q=CAs (T—=TH H
In which A agctional aref of the exhausting flue,
H = height of exhausting flua,
T = average temperature of air in flue.
I’ = temperature of external air.
0 = cocflicient, constant for ench air flue as regards
ita proportions and arrangements.
Y = average velocity of air in the flue.
(! = volume of air passed per second.

The results derived from these relations are that the velocity
of the |_-1-i|':|_|];-|1,|_,_r| current is proportional to the square root of the
excess of the temperature of the heated air in the flue over the
external air, and also to the square root of the height of the
flne or chimney: and the volume of air extracted 1s conse-
quently proportional in addition to the sectional area of the
flue.

The I“—“"i“-”” of the .:'51}:*]1'111_1_:_-: for the admission and removal
of the air is & point of great importance; and none of these
should be made at the level of the floor, as 18 too often the case,
because 11||--I1_.' are then i::l-'.pﬂl-u'nl to ohstruetion |-_-.' Wi ;-i 13 il
rubbish from the floor. The opemngs for the admission of fresh
air, whether warm or cold, should be placed near the ceiling,
or at such a height that no person may receive the inpression
of n dranght. The opemngs for the abetrnetion of the aie
<hould on the contrary be placed generally in the lower part of
the room.

The veloeity of the air should continnally inerease through
the several passages of the building, from its entrance to its
!il."il lli.'h.l'JH'iI':_‘H'.. which 18 best ctleetod ||_'l,' 1|'u 15 O a -|.I_’|!|'
<haft for taking ofl' the air from the whele building ; and the
velocities should be about-

a3 to 29 fect per second at the entrance.

33 ,, 4H . . in tho first passage.

=3 '” 48 o . 10 the second PREIZCE,
59 .. 66 i i the dischargiog shoft.

These gpeids can be easily obtained in most cases by an excess
of 702 to 802 in the temperature of the discharging shalt over
the external air, exeept in the ease of theatres, where a diffor-
ence of 959 10 1059 15 reguired, on aceount ot ?j"'_"'":”:'."'.t'i--1|

he passages. WWhen the supply openings are inthe cethng,
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