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Equations for the throw of straight flow side 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:? .
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" L = throw, feet.

A; = effective outlet area, in square inches = (gross measured area) X (percentage
of free area/100) X (discharge coefficient).

The discharge coefficient is approximately 0.8.

Equation 4 has been developed under the assumption that the tempera-
ture of the supply air is the same as the temperature of:the room air. It
applies only to straight flow outlets with aspect-ratios less than 16,

- Equation 5 for ‘the performance of straight;flow -outlets evolved from
research! allows the cal¢ulation of the maximum residual velocity at any
distance perpendlcula.r to the outlet face. It applies for ‘aspect ratios up
to 50. - C
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where

¥V, = maximum reudual velocity in air stream i.e.,the hlghest maintained velocity
at the given cross section inithe room, feet per minute. | .

V. = average injtial veloclt.y across outlet, feet per m.mute. o
* K = constant of proportionality. :

‘A, = effective outlet area in square feet = (gross menaured area) X (percentage of
free area/100) X (discharge coefficient). R

‘X = normal distance from outlet face, feet. . -

Equation 5 together with Equatlon 6 (whlch reduces to Equatlon 7 if
the jet angle is-20 deg) for the entrainment ratlo, :
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where ' ' , T T

- R ='fatio of maximum resldual velocity to average resldual veloclty
0= jet angle or spread angle in degrees.
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Kis beén used to develop charts? which prov1de the graphlcal solutlon of
- problems involving the determmatxon of the throw of air from slots and jets,

the ‘residual vélocity, and the size of openings. (See Figs. 2 and 3). - The
charts apply only to air dzschargmg into room air of same temperature as the,
atream. . They can be used to determine the throw of mr and entramment
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. dxreotly a8 15and the effective diameters of throw = 55
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ratios up to 40:1 with mltml velocltxes of 1000 to 6000 fpm, and with residaal -
velocities of 100 to 1000 fpm. The charts furthermore are for use mth‘

sharp-edged orifices or slots, and include the coefficient of discharge. If air
i discharged from an onﬁce with a well-rounded entrance or from a length
of straight duct, the coefficient of discharge is unity and the actual area of
the opemng 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 following examples will illustrate the use of the

charts: o )
Ezample 1: Air is delivered to a cooler through independent slots each 24 in. x2in.
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with 8n mmal velocity of 2000 fpm. Determme the maximum resxdual veloclty and’

the entra.mment ratio at a distance of 15 ft from-theslot.”

From Fig. 3 the effective diameter = 6 2 in, = 0.52 ft The number ‘of effective
diametersin 15 ft = 15/0.52 = 28.8.. - .

_ From Fig. 2 at 2000 ft initial veloclty read entramment ratio = 6.6 and maximum

. regidual velocity = 390 fgm From tests it has been shown that the average remdua.l

velocity may be taken as § of the mazimum or 130 fpm in this case.

Ezample 2:. Using the data from Emmplc 1 determine the distance at which the
maximum residual veloclty will be 150 fpm.

" From Flg 2 at Vi ='2000 and Vr = 150, the number of eﬂ'ectlve dmmeters is'read.

directly as 73 and the throw of the air is therefore 73x0.52 = 38 ft.

Ezamplc 3: Air issues from ‘a round orifice plate with an initial- average velocxty of-
4000 fpm. It isto havea maximum residual velocity of 400 fpm &t a distance of 30 ft'
from the opemng Calculate the size of the opening required and the entraxnmentv i

mtlo
* OnFig. 2 at. t.he intersection of the curve of 4000 ipmi,: mhe entramrnent ratlo is rea.d

I

EENNCN

S o o

e 3

S e T e




