e

B s et

2 -

TR T

674 CHAPTER 31 1953 Guide

obtrusive means of distribution is desired, and iti i ‘

0 v { , where it is d

8}1%?:5 l;nto the 'Il:oom decoration and to minimize the effect O?sggzi)}'i:g:gsb;:e:fe It'lhe

o d t(l:) arlget. hhe)]' are adaptable to narrow rooms having low ceilings Ine ti?e
q'uantit; : lt])dsd?s&lilb(‘in(iextend tghe full length of the room. In all applic;tibns a;i
(uantity and d on}fnus be caref_ul y planned, as correction afbgr installation

5. Ejector Nozzles These are outlets 1 ¢ high i
B _ e o operating at high static-
‘:feaamllgil; l;:(zz:éir:;&x:l fxe%r: x's;tz(aitlc 13) t{:ﬁ duciltl tg velocity gresssur::cixf :%isgfxiiet’rggg
! fect due heir.high. outlet velocity. They i
used for long throw and industrial in ions, such s e oy
5 process installations, such i
cooking, etc. Another type of ej i i o o e e reesing,
, > of ejector is sometimes referred to as
b 151050 deg o, vhich o b ot sy L' walvorsal ot
; b fa ch it is fastened. i
sligbkhg;gg;% to(f:oz:)(liijnu:ti:blll;lt); ang 'ar%htheréfore, desimb(ligef:),;'1 tllxit: mv:b?lé:g:d.
. " . 1 . use
D et spot, cooling is e lﬁt?g:. . e use of very high velocnt;es is gradually
6. Wall Diffusers. These outlets inco i igi i
We . rporate design f i
for t:;gm‘g outlets, and use, therefore, semi-conicalg:r ::glil-;s onrfig:{ly (jgveloped
ins of the straight vanes of the conventional side wall oui:l):;a giice vanes

Ceiling Outlets . -
Generally used ceiling outlets are: (1) plaqu iling di
| c re: es, (2
(3) perforated ceilings and panels. A __disrzzu;lsion o(f')ea,c(?llihﬁ)gllgxlg.lsers’ and

1. Plagues. Plaques are of simpl i i
L . imple design. The air from th i
;xiz;gxsngeis) 1on a platl,e, which permits the air to be deflected h;rll'izo:t:illl)? Ii):lyalolpginrtang
. aques, although inexpensive, are difficult to control and are not generallc);

satisfactory. In certai ications A a
Tesulte. oY ertain apphcat,lons{ a properly designed plaque yields satisfactory

onz;) r(,‘e;l::lgl f);’ﬁugﬁrs. Ceiling diffusers are round or rectangular outlets installed
lz;nesp Per?o 0, the cei_lhng, and discharge supply air in a variety of directions and
gome A ;‘gltzncgl of t(;le different designs varies according to principle employed
multipls layers, Others havs imtermal sodacis ooy aduction by, supplying sir in
hemisphere. The induction effect i test in the di o oF ar over an entire
3 lenct in the piams perpendic?.ﬂ a:‘stgremt.est_xn the direction of the axis of the outlet
) n the [ to the axis and located at ‘the ceiling 4

the induction is greatest in the vertical direction where the lea.setcteiﬂ-lt;lg ::i.‘;ze{;e tTo%:;:-s—

ated, and least in th i e
desired and per;:lljSSi?)]l:,)nzontal Plane at the ceiling where the greatest blow is both

" 3. Perforated Ceilings and Perforated P i
. a C ated Panels. - These devi in air diffusi
’tl)‘)lyl éil:gsg;%l:g air through perforations in the ceiling or partc?)sf gl?g?:;l?;; g;ﬁv‘v}:itl):
ges are unobtrusive appearance, adaptab‘ilit}y; for application of sound

absorbing material i 4
s Vdoc%ties. rial to the design, and large outlet areas (when desired) to limii outlet

- Some perforated panels. feature a ont i '

) or e a control plate frame which is in i -
:}.‘eu!'l;llloglill Jiﬁ}ﬁ%tgﬁf:;isr‘iiﬁ’; :lt‘;i ell;tirs t1)'.he {)lfenum above the dis:{:i%({xgofmh;li%gs
ties. Means are provided in all casgs ?on IStribULing (he Sromasy ais oo e atie

) ! g r distributing t y ai i
panel in order to obtain even air distribution mdlpgopeip;i;mx%{&]i;ver the entire

The large outlet areas are advanta .
‘ he 1 ] geous where there is a high i
::nl:.ﬂzgz;lg]treqmrexpent, or where a low ceiling, combined witilghiljg%oglex]ﬁ;ﬁ,tizg {agxl:
byqa draftin’gnr%(:fxisﬁ?tt,ﬁs :go;: &v;xﬁlgt vl:alogity. h.i'shlast condition may be illustrated
f ing having a high cooling load. In thi
alr velocity at the head level of standmf occupants must b% barely p!;rt:e;tfgis(:’:ll:g
e

consequently, the velocit i issi i
S manen i the ve m; tgi ;rzxa ‘the out! ts must be low in order to be dissipated in

OUTLET LOCATION AND SELECTION

In selecting the location of outlets, considerati g
' 1 of outlets, eration must be th
fa;chtor:' of (1) physical construction, (2) physical appearance g(l;;?octztiog
of heating or cooling loads, and (4) outlet performance. . '

1. The physical construction of a building, particularly of old buildings, immedi-
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ately places limitations on the ttype of distribution system which can be employed.
ou

The first factor in the selection of outlet locations, therefore, is a consideration of-the-

possible location of the supply duct, that is, whether it is above the ceiling, within the
walls, through furred Spaces above. corridors, or in the conditioned space, etc. A

"particular method of distribution may be highly desirable, but its execution, due to

the location of beams and masonry walls, may be impossible.

. 2. The physical appearance of the outlets should conform to the esthetic appearance
of the room. ~In factoriés, warehouses, etc., the esthetic demand may not be high;
however, in department stores, clubs, theaters, etc., the location of the grilles may be
dictated largely by such demands. .

3. The location of heating or cooling loads in a room dictates to a great extent the
general location of the outlets. The outlets should be located to neutralize any
undesirable cold drafts or radiation effects set up by a concentration of the heating
or coolingload. The problem can be divided into natural loads due to outside weather .
and internal heat loads. ‘ ’ . ’ '

_ In winter the natural or primary heating load is caused by exposed walls, win-
dows -and skylights. Heat is lost primarily through convection to these exposed
surfaces. The convection currents or cold drafts drop down the exposed surfaces
and seriously impair the comfort conditions in the room, particularly at the floor
level near the exposed surfaces. The outlets should be located to counteract these
down drafts. Methods which may be employed are: - .

a. Direct counteraction of convection currents from cold surfaces can be obtained’
by locating the outlets to blow upward from beneath windows or exposed walls,
or to blow across the exposed wall. This method is desirable in small offices
or bedrooms, or any location where people are seated or working near exposed
surfaces. - In northern climates, where the outside temperature may be con-
stantly below 40 F, and the construction consists of uninsulated walls and
single glass, this method of distribution is particularly useful for the main-
tenance of comfort requirements.

b. High induction by ceiling or wall outlets may be employed to nullify the con-
vection currents from exposed surfaces. If outside temperatures are consist-
ently below 40 F, and the exposed surfaces are not well insulated, the induction -
effort required for neutralization of the downdrafts is so great that the air
motion in the room may exceed comfort limits, unless care is taken in selection
and location of the outlet. Where comfort conditions are not critical as in
factories for heavy manufacturing, warehouses, etc., satisfactory results can
be obtained even'in cold climates. For uninsulated walls and glass areas some
supplementary heating is often valuable. Wall diffusers, direct radiation or
warm panels will satisfy these requirements for supplementary heating.

¢. The location of exhaust or recirculated air openings at the base of large areas of
glass is sometimes effective in reducing cold downdraft into the occupied space.

If a concentrated source of heat creating an internal heat load is located:at the oc-
cupancy level of the room, the heating effect may be counteracted by blowing the
supply air toward the heat source, or by locating an exhaust or return grille adjacent
to the heat source. The latter method will prove more economical, as heat will be
withdrawn at its source rather than be dissipated into the conditioned space. Where
a lighting load is particularly heavy (five watts per square foot) and located high in a
conditioned space, it may be economically desirable to locate the outlets below the
lighting load. Warm air from the lights will stratify near the ceiling and can be
removed by an exhanst or return fan, the former being advisable if tke wet-bulb
temperature of the air is above the outside temperature, and the latter being pref-
erable if the wet-bulb temperature is below that of the outside air. Either method
reduces the requirements for supply air. If the lamps are exposed, less saving can
be realized than if enclosed, as a considerable portion of the total energy is radiant.

4. Qutlet Performance. The laws of air distribution, previously discusspd,.willlbe
found to exercise an important influence upon the design of an acceptable distribution
system. This applies particularly to such features as throw, drop, capacity and room
air motion.

Procedure for Outlet Location and Selection - .

In determining outlet location and selecting the type of outlets, it is cus-
tomary to proceed as follows:




