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Throw - = -

Equations for the throw of stralght ﬂow slde wall outlets have been de-
- veloped on the ‘basis of the- momentum theory. Equation 4 ‘states the
throw in terms of the area of the outlet and the primary air volume:* i -~ -=
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L = throw, feet. . - N
A, = effective outlet area, in square inches = (gross measured area) X (percentage
of free area/100) X (discharge coeﬂicxent)
The discharge coeﬂiclent is approxnnately 0.8. T

Equatlon 4 has been developed -under the a.ssumptlon that the tempera-
ture of the supply. air is the same ag the. température of: the room air. It
applies only to straight flow outlets with aspect ratios less than 16.

Equation 5 for the performance of stralght flow outlets evolved from
research! allows the calculation of the maximum residual velocity at any
distance perpendleular to the outlet faoe It apphes for -aspect ratios up
to 50.
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where : : s \

V.= maxlmum resrdual velocrty in air stream, ie., the highest maintained veloclty
at the given cross section inthe room, feet per mmute

V\ = average initial- veloclty ACross outlet feet per minute.
K = constant of proportronshty !

A, = effective outlet area in square feet = (groes meuured area) X (percentage of
free area/100).X (dlecharge coefficient). -
X = normal drstance from outlet face, feet. l

Equation 5 together Wlth Equatlon 6 (whxch reduces to Equation 7 if
the jet angle is 20° deg) for the entrainment ratlo, »
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Entrmnment Ratlo = + 2 X tan 1
et ) RXV 1(1/0785 2) .

where

©

R = ratio of maximum reeldua.l velocity to average remdua.l velocnt
= jet angle or spread angle in degrees. e ’

. Entramment Ratio = 0.785 K ( 1/
- (20 deg jet angle) - ‘RX/ Ay

ha.s been used to develop’ cha.rts' which’ prowd 'the graphxcal solutlon of
prob_lems involving the determmatxon of the thioW of air from slots and‘jets, °

the egidual velocity, and the size of opemngs “i(See Figs '2'8nd 3) *‘The
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3& eam. They can he used to‘ determme the throw)of a.lr and entramment_

g apply only to air dwchargmg inlo room atr of' & same tein; i)ér"&mrc asthe”
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ratiosup'to40:1 with initial velocities of 1000 to 6000 fpm; and with residual -

velocities of 100 to 1000 fpm. The charts furthermore aré for: use with'
sharp-edged ‘orifices”or slots, and indludeé the coefficient of: discharge.’ . If air

is discharged from an onﬁce with a well-rounded entrance é6r from a lehgth :
of straight duct, the coefficient of discharge-is unity and the actual area of -

the opening is the effective area. For such rectangular openings the '

effective diameter is the diameter of a circle with an area equal to the actual

area of the rectangle The followmg exa.mples will lllustrate_the use of the

" ratio
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with an 1mtml velocxty of 2000 fpm. Determxne the ma.xlmum resxdua.l veloclty and
the entralnment ratioata dxstance of 15 ft from the slot.} H

From Flg 3 the effective dlameter = 6.2in, = 0.52; ft The number of eﬁectlve
dm.metersm 15ft-= 15/0:52 = 28.8. - - -

From Fig. 2 at 2000 ft initial veloaty read entramment ratlo = 6. 6 and nmxxmum
resxdua.l velocx ty = 390 fpm. From tests it has been- shown that the average resxdual
velocity may bé taken as g of thé' mazzmum or130 fpm in this case:

Ezample 2: Using the data from Example 1 determine the dlstance at whxch the
mnxxmum residual velocxty will be 150 fpm.

From Frg ‘2at V= 2000 and V' = 150, the number of eﬁectwe dlameters rs read
dxrectly as73 and the throw of the air is therefore 73 x0.52 = 38ft.
. Ezample 3 :Air issues. from & round orifice plate with'an untml avera.ge veloc:ty of
4000 fpm. Itis ‘to have a maximum residual velocity of 400 fpm at a distance of 30 ft
from the opening. Calculate the size of the opening required and the entramment
ratio.
144700 Fig. 2 atithe interseetion of the cutve of 4000 fpm, the entra.mment Tatiol is res,d
dlrectly as/13 and thie effective diameéters:of throw, = 85.- =i+ -l v Livgraed dus




