an.2....

be expenmentally defermmed Values of €y and R,. are
required for determining Vs, Dy, and A4, for onﬁce—type and B
mult.xple—openmg outlets, and should, therefore, be i tud
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Chart for Demmanhg Centerline Velociies of Axial and Rodiat Jets

. of the center veloc\ty of the jet'at st.art of expansion to the

average velocity, ranging from 1y 1.0 for ded
\: noszles to about 1.2 for straight pipe discharge, but

in catalog data of these, outlets.

In.the case of multiple-opening outlets and annular-ung
ocutlets, the streams coalesce into a solid jet before actual jet
expansion takes place. This coalescence affects the experiman-
tally determined proportionality constants-K or K’-and ac-
counts for some oi the dwergenoe in naported values for simi-
lar outlets.

Centerline’ Veloqhes in Zoytes Vaond 2°
Experimental evidence indicat ﬂn\thoneZ

VY  JEH. .
V. X - B (.)
where N o

- H.'-. Ad'.h ‘of jet at our.let or nt Gena cont.ruta

' Approximately- the s&me va.lus of K’
"expansion from axial outlets.
InZonel \‘.hemuo V /V.mcunxtantandequalwthemuo

pply as fot Zaue 3

with much higher values for dlve.\x\ng-dnschs.rge ouﬂets.

Determining Centerline Velocmes

To pemm. correlation of data from sil four Zones, cem&rline
veloc\ty ratics are plotted against distance from outlet in
Fig. 2.in accordance with the basic relation of Equzmon 2,
and a nomogram for (mlculatmg the parameters

X V. X - Ve

Ay Md~ Ve from V4. o Ve -
through B,. and C, is given in the same illustration.

The variation of the centerline velocity ratio with distance

from outlet, or more properly, from start of jet expansion, is
a.laoahownonﬁg 2 for Zones 1 and 2. V/quplotted

-.against X/H, and, for a range of aspect ratics, against

X/f A for the single value of K’ = 7.0. Values of V./V,

N (ur other vahigs of K’ may be obtained by dnect pmporlwn—_ -
Amgof \/K' to /7.0
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. Cross-Sectional Velocity Profiles for
SOroughtﬂow Turbulent Jets

Fig. 3. .

The following Ezample ! which is solved on Kg 2 will

_ﬂustmfe the use of the chart.

Ezample 1: A grille has a core area 12 in. x 18.751n.; Rya =
and K’ = 50. Find V, (velocity thmugh core

um) when V., 13 50 fpm for throw of 50 feet (X = 50}.

* Soluiion:

12 X 1875
=22 20

7 = 156 3q ft

X 50
VAT
Ay = 156 X 0.80 X 0.90 = 1123

X
Vi, 176’}72

Ve E'VA_ VT 0106 - -
Ve X 50 -

iA v, 0.106 oler
. Ve  VolCiR,) 080 X080
For V. = 50,
- Ve = = 340 fpm. -

_50_
» 0147.
. "I'he,guantity of air discluirged is then,

Q= Vi = 340 X 156 ~ 530 efm,
Equatwnhcanbeusedtodebermmethedwaoim

outlet, if the d:scha.rge volume nnd the center velocnty are
known.

K Q .
Ve \/Ag X Ci X Rya @®

orif 2= VOXEL

K _Q ’
xuVZ\/X, . ,(4.3)
Themanmumthmemusuaﬂydeﬁnedasﬂ]edmnoe

from the outlet face where the centerline veloc:t.y is 50 fpm
'I‘herefore, for V. = 50 fpm

X-=

K’
e X - - (4b)
L x . 80 .

_Q_
ZVA,

’ofa(reemdml;et’lhe]ehsmdzrnndlongerthanafres)et,

Y
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Velocity Profiles of Jets

In Zone 3 of both axial and radis! jets, the velocxty distri-
bution may be expressed by a single curve (Fig.'3) in terms
of dimensionless coardinates, and this same curve can be used
asa good approximation for ad)went portions of Zones 2 and
.4 nis have shown that temperature and density
dxﬁeﬁlmnees bhave but a small effect on crosssectional velocity
profiles

Velocity distribution ‘in Zone 3 can be exprmd by the

uss error-funetion or probabihty curve which is approxi-
mated by a simple equation using common logarithms

1 V‘
(rﬁ) - 33 log ®

r = the radial distance of the point under consideration
from the centerline of the jet.
ro.s = the radial distance ia the same cross-sectional plane
from the axis ta the point where the velocity is half
the centerline velocity. (V. = 0.5 V..)
V. = the centerline velocity jn the same cross-sectional
plane, feet per minute. )
V = the astual velocity at the point being considered, feet
per minute.

where

Experiments show that the conicsl angle for 0.5 V, and
7o.¢ is approximately one-balf of the total angle of divergence
of & jet. The velocity profile curve for one-half of a straight-
flow turbulent Jet (the other half being a symmetrical dupli-
cate) is shown in Fig. 3. For multiple-opening outlets, such
as grilles, or perforated panels, the velocity pmﬁl&s are simi-
lar, but the angles of dxvergenee are amaller,

Radial Jets

In the radial Jet the crosssectional area at any. distance
from the outlet varies as the square of this distance, the same
a8 for an axial jet. Expenmenﬁa have shown that the centerline
velocity gradients and the tional velocity profiles are
similar to those of Zone 3 of ‘axial jets and that the angles of
divergence sre about the same. In using Fig. 2, X/H should
be used as abscissa instead of X//4

Jets from ceiling plaques have the same form a5 one-half

with the maximum velocity close to -the wall. Tlns is demon-
strated in Fig. 4 which also indicates that under the conditions
shown the width of the slot between l:c_xhng and plaque has
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