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The proper distribution of air in occupied spaces is an element almog
as important as that of sufficient air quantity. Advantageous pivoting ¢
sash is very useful for securing good air distribution. Deflectors are some.
times used for the same purpose, and these devices should be considered ,
part of the ventilation system. )

Door openings are seldom included in the ventilation calculationg

- though they may be of great value for extreme summer conditions, ang
should be considered in this connection as well as in garage design. :
. Skylight and monitor openings are of importance as these and the rogf 3
ventilators are outlets, while the lower windows are usually inlets on the
windward side and outlets on the leeward side. In general the areas qf
inlets and of outlets should be about equal. It is important to make 3
check on this ratio in any installation, as any great excess of area of one
set of openings over another means waste opening area. The operating
devices used for sash, monitors, skylights and roof ventilators should be |
well selected as poor operating devices may defeat the entire design.
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Roof Ventilators

The function of a rooif ventilator is to provide a storm and weather &
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" noise from dampers or O

proof air outlet, which is sensitive to wind action for producing additional §
flow capacity, and at the same time is subject-to manual or automatic §)
control by suitable dampers. The capacity of a ventilator at a constant |
wind velocity and temperature difference, depends upon four things:
(1) its location on the roof, (2) the resistance it offers to air flow, (3) the i
. area and location of openings provided for air inflow at a lower level, and
~ (4) the ability of the ventilator head to utilize .the kinetic energy of the

wind for inducing flow by centrifugal or ejector action. Frequently one

or more of these capacity factors is overlooked in a ventilator installation, }?

For maximum flow induction, a ventilator should be located on that
part of the roof which receives the full wind without interference. (See {
Fig. 1.) This does not mean that no ventilators are to be installed within {
the suction region created by the wind jumping over the building,orina £
light court, or on a low building between two high buildings. Ventilators -}
are highly effective in such low-pressure areas, but their ejector action,

caused by wind velocity, is of little importance in these locations, and & -

hence their size should be increased proportionally.

Ventilator resistance depends on (1) type of inlet, (2) area of openings ¥
and passages, and (3) number of turns or changes of direction of the air
flow. The inlet grille, if any, should have ample free area, and the venti-
lator should always be provided with a taper-cone inlet in order to produce
the effect of a bell-mouth nozzle (flow coefficient 0.97) rather than that of
a square-entrance orificeé (flow coefficient 0.60). In other words, the grilles

- should be oversize as compared with the ventilator, and they should be
connected - by tapering collars. - If the ventilator head construction
produces changes in the direction of air flow, the area of the flow passages
should be increased accordingly. - o .

" Air inlet openings at lowér levels in the building are of course necessary
for. the economical use of ventilator capacity. The'inlet openings should
be at least equal to, and preferably twice as great as the:combined throat
areas of all roof ventilators. The air discharged by-a roof ventilator
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CHAPTER 4—NATURAL VENTILATION

- . {velocity and temperature difference, but due to the four
ds on Witk

i i ised for
depen_t factors already ‘mentioned, no simple formula can be dev
capacity vilator capacity. o
expressifg ventll:ftgoof \E)entilators are shown in Figs. 2 to 11. These may

Several types

& ed as stationary, Figs. 2 to 6, pivoted or oscillating, Figs. 7 to 9,
be classihed 42

10 and 11. When selecting unit ventilators, some

or mwtmg'h 11g§ be paid to ruggedness of construction, storm-proofing
. ou )

ing ossibilities of
amper operating mechanisms, pOSSIT
the? moving parts, and possible mdintenance

attention S
features, dampers and d

costs. .+ that a suitable combination of roof venti-

It ShO.UId be }lf:rl:;czltlllvtlrllréilation frequently offers the best sol:(;:xon ofa
lators Wi th mecb]em The natural ventilation units may be used to sup-
ventilating b’ driven supply fans, and under favorable w:.aat:he\r)V ﬁon-
plement powerbe possible to shut down the power driven qmtsl.l eri
ditions 1t B4 osts are very important, such a combination has grea
lOW'Opemtmglgoof ventilators with built-in electric fans are attr?.ctmlg
advantzge:ttention because they. combine the advantages of low instal-
increas .

Jation and operating cost with those of continuous service. -
a _ : :

s . e ~ ; i-
Colnm():lonnection with any combination between natural and fan vent
n

i nce. Both the fans and the ventilator
lation, the contgzlscirxftfcflllé?ip(l))rytasome combination of three metho.dsa:
dampers(‘al maes:'atidn (2) thermostat operation, and (3) control by Wltrlx1
(le)lo}cliatr;f OI'pl‘he thermostat station may bql loca'_cg_;i , fanyrvs}rllée;i rgc‘)se oef
building, of i ithin the ventilator 1tseli.
ngldlng‘, 0‘:tl ; 2‘?2\2)? }gctztg%g;h;ndeﬁnite volume of exhaust regardless1 .
o O(tzlllr);l forces, the fan motor being ‘enérgized when the x&atlflra
of the n::a acity -falls' below a certain minimum, a'-nc.l again shut off w En
(:ﬁ}elaxisxtd VI:alocity rises to the point where this minimum volume can be

supplied by natural forces.

Stacks o . ) )
Stacks are really chimneys and Htgxze bOt?t l:he ;rglﬁﬁ\;iaﬁg’cgccgo%e
ature di e So- .
wind and the force of temperature di erence the so-called B aith any
Jle their openings projecting above the roof ar t p 4
gggzeiltc::lstr%ctioﬁ for developing suction by the action qf If'hl:ewtll?g’rg;?
plain vertical opening is also effective in this respecé:l:l ' End e Foat
ventilator, the stack outlet should be located so that e wi
upon it from any direction. , ) _ .
p;)tacks are applicable partic_tll(liquy in gheﬁ?srelsogns;l;?grlz, v:ﬁirtgrgsg;c:i
residences and small office buildings. . Partiuo s interfere Wi Bt
air circulation, and some type of outlet from eac , e
ilding 1 ‘ ts of occupancy are mo _
the building is not too tall, and the requiremen Y -
i i ch room may be more eco
ate, a system of stacks with registers in e_a.1 1 D Tens.  In
ical than a system of mechanical ventilation employing ]
rr‘r?aﬁgﬁag the comp};rison, however, the building space occupied by the
stacks should be considered. o L .
ith little or i i : ture difference will
With little or no wind, chimney effect or temperat g
produce outflow thi—bu'gh'ihe stacks and an equal inflow through windows
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