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~can be alleviated by some vane adjustment, provrded an mdependent means
for regulation of static pressure behind the vanes is mcluded i
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Vertlca.l Drop and Rxse

. The distance that the! lower edge of the alr strea.m drops below the bottom
of the outlet is important, since the air stream should not reach the occupied
zone until the velocity- has fallen-to. about 50:fpm: : ‘The: drop: (H, feet) is
influenced by two forces; the natural vertical spread:of the stream’ and:the.
gravitational force due to the difference in density between supply air and
room air. For air emerging at room temperature the drop will be a fune-
tion of the sprea.d only and will beequal to: . : .. ... .. . . ¢
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where _
ol = drop due to spread (when emerging air and room temperature are the same),

feet. -
L = throw, feet.

When there is a temperature-ﬂdlﬂ'erence between the air stream and the
room, there is an addztwnal drop which i is approx1mately "
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. tr = room temperature, degrees Fahrenheit.

tas = supply air temperature, degrees Fahrenheit.

V1 = jet.velocity,. feet per minute. :
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where
 H, = addrtlonal drop due to temperature drfference feet
= constants (tentative suggested values n; = 5, ns =1 2).

:It shouild 'be reméinbered ‘that the total drop H = H D4 H £ 'H Vs

for hégting. ~In consequence, there will always be vertlcal drop in coohng,
and a vertical rise in heating only if H; > Hi.

j_;'A_r,l‘other emplrrcal_equatron for the total drop is :’:: e e

Cooppe _m(tr_tn)L . P N L ;A: o

where e l:ff. .‘:_\:'

= constant (tentatrvely suggested value of m = 16)

*In other ‘words, for a given throw L, the drop or Trise increases as the tem-
perature difference increases and .the outlet. velocity decreases. “This. equa.—
tion is only valxd 1f a temperature drﬁerence exists between room a.u' and
supply air. : ,

Room Air Motlon (Wa.ll Outlet)

-.One If the most important. problems in air-distribution is to achxeve air
motlon in-the occupied -zone within. acceptable velocity limits.... Therefore,

positive for elther hea,tmg or coohng, H;is posrtlve fo coohng, negatwe )
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. outlet performance.and. cha.ra.ctenstlcs of the- space have to be. related to
- this air motion.

“The air moving ini‘the occupied zone is (for &'side Wall outlet) equal in
‘quantity; to the total -air contained in the outlet stream at the end of the
throw, ‘and it is. generally moving in a dlrectlon opposite. to the stream.
Assummg that- the maximum volume of air is in- circulation “‘when the air
stream velocity V5 drops to 200 fpm, that the free area for return flow is

. 0.6 of the area of the wall'in which the outlets are located then accordmg

to the momentum theory 247

o

: Y=texd, - : .l“)
where. TR
V = .average room veloclty, fpm.
Qs = volume of Toom arr in motion, cfm.

" Aw = area of wall in which outlet is located; sqtiaré feet. :., :

Since Qs = Q, x r, (by definition); and r = v accordmg to Equation 3

V.-
the average room velocity is: e e
Vo Qir i Q ‘}1 -7
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or, with V; = 200 fpm
, AL
1204, '(15).

" 'When the volume @j; of primary aif, the velocity Vi, of pnmary aif’ a.nd
the wall area A, are known, the average room velocity may be calculated
from Equation 15 in order to determme the acceptabrhty of the air dis-
tribution system o

: f OUTLET PERFORMANCE

"The factors of"outlet performance, (1) throw (2) drop, (3) room’ air
motion, "(4) capa.clty, ‘(5 temperature drﬁerentxal .(6) dirt and W) noise,
place consrderable hmJtatlons on the desrgn of a satlsfa.ctory dlstnbutron
System

1. Throw.. The throw of a wall outlet must be sufﬁclent to produce satrsfactory .
conditions over the. area to be conditioned. -, Underblowing may cause:heated air. to
rise too. raprdly above the occupied zone and thus create .excessive vertical - tem|

- ature variation (stratification);in cooling- -operation:it may cause cold air.to

into the occupied zone before a satlsfactory mixing of supply and. room-air has be
accomplished by induction and. :thereby create a condition of acute discomfort. (draft)
On the: other hand, -overblowing will result in objectronable downdrafts from any
surface the primary. air.stream may stnke . e . A

On the average, it is considered most practlcable to select a throw whrch is three-
fourths of the distance toward an exposed wall or window, as shown in-A of Fig. 5.
However, structural charactenstrcs mounting height; “temperature differential and
resultant, drop or rise, or locatlon of _greatest heating or cool’ ing loads strongly affect
the selection, of. the optrmum ‘throw. In spaces with beamed.ceilings, the outlets
should be located below the bottom of the lowest beam level, 'and . referably low -
enough so that an upward or arched blow may be employed. The blow should be
arched sufficiently to miss the beams and, at the same time, in such a manner as to




