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t:f;let, if the discharge voiume and ‘the - center’ velocity are
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of dimensionless coordmstm, and this same curve can be used

wo. a8 a'good sppm)umatlon for ad]uent pomous of Zones 2 and
g KEs Q. @ 4. Experirents have ‘shown_that températire and- density
R V. VA X [ZR3 R,. differénces have but a small, eﬂ'ect oncross-sec velocity
or, if profiles -ttt
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The maximum throw-L is usually defined aa the dist 2 4 e Drome
from the cutlét face where.the centerline vélocity is 50 fan 4 i R
'I‘herefom, for V.-50 fpm, % .
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Any other terminal eenu:rlmc velocity eg., 100, 150, 200, N 11

ete., fpm could be'inserted in Equahon BforVe .vv. | ol o

Velocity Profiles of Jets -+ R

In Zone 3 of both axial and radia! jets, the velocxty‘dmn
butmn may be expressed by a xmgle curve, (I“lg 9 te

Fg 9 “enes Cross-SechonaI Veloclry Proﬁles fo! .

Straightflow Turbulem Jets
WAy .

Space: Air Distiibution

Velocity distribution in- Zone 8 can be expressed by. the
Gauss error-function or probability curve which is appnm-
mated by s simple equation using common logarithms .

(T) =3,3log— o ‘(1‘0)

r = the madial distance of the pomt \mdm' eunndmuon

_ from the centerline of the jet. -
ros = the radial dist in the same ci i plans
fmmt.heumwu:epomtwhemthevdoatynhalf

* the centerline velocity. (V = 05 V,). -~
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will a-long slot. Comparing Equations 11-and-13 shows that
the long alot should have a greater rate of induction. It should-
alsobenotedt.hnttheentrnnmentmhoataglven distance
is less with's large. K’ than with a small K”.

Effect, of Walls and Ceilings

- Jets discharging parallel'to a wall with one edge of the out-

let coinciding with the wall; take the form of ane-half of an

axial jet discharging from-an outlet twice as large, gimilar to

radisl_jets from cciling plaques. Eatrainment takes place

pract\cally énly along the surface of a half cone and~the
velocity ins close to the wall.”

V Lh;oenwrhneveloutymthzume'
pla.ne feet per minute.

Values of K ami K’ are approximately thosa for a free ]et
nultiplied by Vztbatxswsay,t.henormxlmmmumof

¥ = the actual velocity at the point bemg idered, feet
-per mmutc.

Expenmenbs show that the conical ang].e for 0.5 V and
ru.s i3 approximately one-half of the total'angle of divergence
of a jet: The velocity profile curve for one-half-of a stinight-
flow turbulent Jet (the other half being a symmetrical dupli-
cate) is shown in Fig. 9. For multiple-opening outlets, such
as grilles, or perforated patels, the velocity profiles are mm
lar, b\lnbennglaofdxvergenoemmﬂer . .

Entrammenf Rohos

Equations for the ¢ t of circular jets and of yets
from long slots have been mathematically denved 34 They are:
For third zone expa.nmun of circular jets,

Q, 2 X

(
o KEVA w
By subsmutmg imm Equahon 4, )
. i@ . Vi B :
ey m
Foralongslot , . T
Q gz /X e
9—0 - /E’ — . (13)1
And by substituting from Equati 2atthe ianing of Zone
3 '. R L
-vZ V-
: ~Q- e Ve a9
where .

Q, = total volume flow rate at dmanca X from face of cmt-
let, cubic feet per minute.-

Qo = discharge from outlet, cubic feet. per minute.

" X = distance from face of outlet, feet:

K’ = proportionality constant. -~

Ay = effective ares of stream at d.mcharge from an' open-
end duct or at a contracted necuou, square feet.

Hy = width of slot, feet.

Entrainment ratios are important from the standpoint of
the total air movemeant at a given distance from an outlet. It
will be noted that with a given outlet, the entrainment ratio
is proportional t6 the distance X (Equation 11) or pro-
portional to the square root of the distance X (Equation 13)
from the outlet. From. Equaticns 12 and 14, it will be noted
that for a fired fine velocity, the entrai ratio is

- directly’ proportional to_the om.let velocity. They also show

that at the same cénterline and-cutlet wvelocity; a circular jet
will bave a greater entxmnment and total air movement than

7.0 for K’ for free Jets becomes 9.9 for a similar jet adjacent

to, and-discharged pmllel to, & wall, and X/\/zA. should
beuwdmp]aceofX\/Aumﬁgs

When a jet is discharged parallel to, but at some distance
fromawaﬂ,lmexpausmnmthedlrechonofthewnlllsm
duced and entrained air must be obtained by recirculation

- from -the jet itself instead of from ambient air.*"* The jet

expands normally to within a short distance from the wall,
which nearer to the outlet only affects velocity distribution
in the ouw shell of the jet, but further on also affects center-
line vel This h at some distancé from a plane
where the jet outline becornes parallel to the wall, md where
the-jet enters its fourth or terminal sone. Few e.ngmeen.ng
data are available on t.!us important phase of jet expansion.® -

Air Velocities in Two Parallel Ventilating . Jets

Ineschm;etoftmnpamllelmr]ets there is & maximum
veloc.lty core and the jet behaves independently until the
point is reached at which the two interfere. The poxnt» of
interference and its distance out from the outlets varies vnth
the distance between the outlets:

From the outlets to the point of interference the maximum
veloclty, as for a single jet, will be on the centerline of each
jet. Then the velocity on a line midway between and parallel
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Fig. 10 .. .. Outlet Velocity and Air Direction Dnugrums for
. Shck Heads with Expanding Outlets -




