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the spread of the air stream. For air emerging at room temperature, the 
. drop or rise will be a function of the spread only and will be-equal to:-

H - LX tan (Spread Angle) (8)

where
H = drop due to spread, feet.
L — throw, feet.

When there is a temperature difference between the air stream and the 
room, the additional drop.or rise is approximately given by Equation 9:

H = {ir -yS L ”* (9)

where
«i and n, = constants (tentative suggested values »i = 5, n, = 1.2).

<r = room temperature, degrees Fahrenheit, 
fas = supply air temperature, degrees Fahrenheit.
Vi = jet velocity, feet per minute.

For cooling application H is. subtracted from the .outlet height, for 
heating H is added.

Effect of Aspect Ratio on Entrainment
In slotted outlets, the air entrainment, of the primary jet is a function 

of aspect ratio l. This effect is most pronounced when large changes in . 
the ratio are made. A comparison between a slot of aspect ratio 24 and a 
square opening of the same area is given in curves A and B of Fig. 2. At 
a distance’of 8 ft from the outlet, the entrainment of the slot is 8.1 as 
compared with 6.9 for the square, or an increase of about 17 per cent.
' . Curve C shows the further increase in entrainment obtained by using 
an aspect ratio of 48. Ah increase of 40 per cent is obtained over the 
24 in. x 1- in. slot. This indicates that long narrow- slots produce air 
streams that give high induction of secondary air.

Parallel Slots
The use of several slots in parallel to vary the rate of air entrainment . 

depends mainly on the distance between the slots. If close together, 
the air pattern is about the same as a.single opening of equal area. Spac­
ing the openings farther apart gives an increase in entrainment as shown 
on curves C, D and E of Fig. 2. It will be noted that 2 openings 24 in. x 
34 *n. located very close together will, obtain an entrainment which is

Table 1. Values of Room Circulation Factor (F) in Equation 11

Outlet
Velocity

Fpm
Fi

Aykraob Rook Velocitt Ffm, Vt Outlet
Velocitt

Fpm
Vi

Average Room Velocitt Fpm, Vt

10 - 20 ' 30 40 50 .10 . 20 30 40 . f50

. 200 6.0 12.0 18.0 24.0 30.0 900 1.3 2.7 4.0 5.3 6.7
300 4.0 8.0 12.0 16.0 20.0 1000 1.2 "2.4 3.6 4.8 .6.0
400 3.0 6.0 9.0, 12.0 15.0 1200 i.o. 2.0 3.0 : 4.0- .5.0
500 2.4 4.8 7.2 9.6 12.0 1400 0.9 . 1.7 2.6 3.4 '4.3
600 2.0 4.0 6:o 8.0 10.0 1600 0:8 .1.5 2.3 3.0 3.8

. 700 1.7 3.4 5.1 6.8 8.5 1800 0.7. 1.4 2.0' 2.7 3.4
800- 1.5 3.0 4.5 6.0 7.5 2000 0.6 1.2 1.8 .2.4 3.0
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about the same as obtained with one 24 in. x 34 in..opening. However, 
if the slots are spaced 634 in; apart there is a marked increase in entrain­
ment. • * ' . -
Room Air Motion

The air motion in the occupied zone, is usually such that the air travels 
across the room in reverse direction to the blow of the outlet. The cross-

,-FigI 2. Typical "Relation of Entrainment Ratio to Distance from 
Outlet for Slotted Outlets. (Based on 800 ffm Outlet'Velocity.)

sectional area of this stream is equal to the outlet wall area less the stream 
area; and the area obstructed by furnishings. “Equation 10 gives the 
average room velocity in the occupied zone as a function of the air volume, 
Qa, supplied per square foot of outlet wall area and the outlet velocity.

^ ; ;(10)
where,-. T- 1 • ■ •- > -. -

Qt= Qi\%- Qt -'= mixture of primary and secondary air, cfm. • ••
■'■■Vi = average room velocity, feet per minute. - : ‘


