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F16. 4. Cross-SecTioNaL VELOCITY Pnonms FOR STRAIGHTFLOW TURBULENT Jm's

ro.5 = the radial distance in the same cross-sectional plane from the axis to_ the
point where the velocity is half the centerlifie velocity: (V = 0.5 V).
Vx = the centerline velocity in'the same cross-sectional plane, feet per mmute.‘
V = the actual velocity at the point being considered, feet per minute., , . ap”
Experiments show that the conical angle for 0.5 V, and rs, is approx1-
matély one-half of the total angle of divergence of a jet. The -velocity pro--
file curve for one-half of a straight-flow turbulent jet (the other half bemga
symmetrical duplicate) is shown in Fig. 4. For multiple-opening outlets,

'such’ as grilles, or perforated panels, , the velocity profiles are similar, but

the angles of divergence are smaller.
Radial Jets
In the radial jet (dlagram Bin Fig. 1) the cross-sectional area at any dis-

tance from the outlet varies as the square of this distance, the same as for’

an axial jet. Experiments have shown that the centerline ve]oclty gradients
and the cross-sectional velocity profiles are similar to those of Zone 3 of
axial jets and that the angles of divergence are about the same. ‘In usmg
Fig. 3, X/H should be uséd as abscissa instead of X/A/4.

Jet.s from ceiling plaques (dw.gra.m C in Fig. 1) have the same form as’
one-half of a free radial jet. The jet is wider and longer than a free jet, with
the maximum velocity close to the wall. This is demonstrated in Fig. . 5
which also mdlcates that under the condltlons shown the w1dth of the slot
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Air Distribution

between ceiling and pta.é’;ue’hag little ’eﬂ"ect'on the jet pattern or velocities
at some distance from the plaque.?
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Discharge from a Long Slot ,
When a long slot receives its air supply from one end’ only, the unportant

- design factor is the ratio of the area of the slot to the area of the supply duct,

and both the air stream profiles and the duct pressure requirements are de-
termined by this ratio.s Fig. 6 shows the chénging profile as the slot aréa-is
increased for a rounded entra.nce slot (C'd = 0 93) wrth constant duct cross
section.

The air discharge from a slot in-a tapered duct Wlll be umform (Fig,. 7);

for a relationship between discharge anglée and slot-duct dimensions’

ACa’ - -
$ 0 = —— % .
T o ®
where _
¢ = discharge angle, degrees.’
A, = slot area, square: feet. _ )
A4 = duct cross-sectional area at upstream end, square feet.

C4¢ = coefficient of dlscharge

Perforated Panels

When air is dlscharged from perforated panels of relatlvely large sizes,
the constant velocity -core-formed by the. coalescence of the individual Jets
extends a considerable distance from the panel face.-In -this Zone 1.region
the proportionality. consta.nts K and K’ do:not apply. Therefore, the pro-
portionality constants.given in Table 1 should be used only-when the ratio
(Distance from ‘panel/. \/ Panel area) is larger than 5. When the ratio is less
than 5, the equatlon - -
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Fi6. 7. Unirorm A1r Frow -rHom A-SLoT SurpLIED BY A TarErED Duct




