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AB8TltACT. Tollmicn' , analysi8 for ,teloeity and cone 8ng-If' of jets has been br if'6y exa mined . Th e jet
dl spcrsdon was observed in a glues tenk filled \\ it h.water en d jor brine . '1h e angleofthe COliC ofdiepereion W8 8 observed
to be the same whate ver WIlR the variation in 8trlltification an d d enelty ,

For oIMCf \'" t ioll ofp luD1Cs. experiments were also carried nutin the extended gl8Mtsnkfllled tint with wate r
and then with lll1)t solntlon stratifil'd ill w.nRil)' layf'rt'l. Iso lated \'OIUII1e'1I of eoneentreted Ra lt solutton, f1u itah ly
coloured with d ye, were release d from refit from a bove, IUd th e diepc reion W Il S observed 81 d photographi cally
recorde d .

Th e ma in d illcfw eTYeonceruing a At Tat ifird fluid wallthat t he cone of the plum e«before it di fllJf' rMd horizontall y}
t end ed to make a nurrowee-neck ", aa in ("(lOlr881 with plu1I1I" dis pe rsion ill an u nstra tlfled fluid .

All in tho ceee of au uu stretl flcd flu id , the di mcnalonet Rl1ol)'sis equ a t ions (.9tS SCOTf'T. It tcherds, ete] ' H ' T('

approximately obeyed ini tially, exce pt Ih ilt t ho!' Vahlf'Ro f the cou eteut pire mc tcre (1': .0'. , n. 0 , ('1(1 .) were found 10
be d iffcT(,Ilt. A short nato is included in thillpAJlt'Ton bubble dynaml ee ns wes stud ied c rlgbrally by Tuylor,

1. Nolallo.

The import ant notation used in t ho toxt is
listed hero below. Other notat ion used will be
defined whore appropriate.

J et
U, = init ial velocity
U, = velocity .1. di~taneo z
o = dimensionless constant
d = orifice d iamete r
z = distance from orifice

T = radius

Umeen= k U,
k = 0·2
Z, :r: = jnt axes
or. = semi-eagle of jet
8 = angle of inclination of jet

Plume
IV = rate of rise of plume front
o = universal dimensionless constant
IL = gravitational acceleration
H = moon buoyaney= t:;plp
P = density
T = radius of plume
z = height of plume front
" = ziT
V = volume of plumo=",r3
In = f.r (for a sphere)
R = 9 V, lJ, (where suffix 1 refors to initial

condit ion)
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2. Intro duction

From the principlo of Archimodes, ono learnt
that when a body is immersed in a fluid, it is
subjected to an upward force. It is only in
comparatively recent years , however, that experi
mont, have been carried out to stuely the bohaviour
of a fluid roleased inside another fluid.

Much research efIort hM been made recent ly
to understand t his problem of convective mixing.
In meteorological problems, t he dispersion of
smoke (for example) has come under stu dy.
Rational and empirical researches on dispersion
of smoke jets and plumes in tho atmosphere have
led scient ists to study this type of behaviour by
analogy in incompressible fluids. (see the work of
Richards 1960, 1961 and earlier work of Scorer
1958, Taylor 19:U ete.]

The dispersal cherscteristics of a jot for example
may be investigated under dift'orent condit ions,
This may have a bearing on a flame jet in which
the combustib le is discharged at high speed.

The idea of dispers ion may be first characterised
by considering water discharging into air . Un
less the water droplets are very small, tho air is
not appreciably affocted. Smoke being dis
charged undor pressure into th o air on tho other
hand caU50S turbulent mixing of th e lluids, and
this finally grows as a plumo when only buoyancy
forces become more dominant.
















