INFLUENCES OF THE PHASE HEAT EXCHANGE
ON PARAMETERS TWO- PHASE TURBULENT JET
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The mathematlcal model of a two- phase turbulent jet which may be used for calculation of two-

pubhshed data of an experlmental 1nvcst1gat10n of the two-phase turbulent jets, shown satisfactory
coordination of calculations with experiments on mean parameters and on turbulent characteristics of
jet flows is carried out.

The designed mathematical model of a two-phase jet was used for examination of 1pﬂuence of
convective heat exchange on parameters of a jet. The jets containing particles with @lejx pr from
2700 kg/m3 up to 7800 ‘lgg/m3 and diameter Dy from 5 mkm up to 150 mkm were considered. In initial
sections of these jets in radius ro = 100 mm of velocity of gas u and particles uy were equaled 100 m/c,
temperatures of gas T and particles Tr changed from 288 K up to 1000 K, a volume concentration of
pa}ticles O(f- ffom 10'5 up to 2-10'3 (mass concentrﬁTibn of paﬂiciés in view of temperature of gas

changed from 0 022 up to 44.8). For a quantltatlve assessment of influence of heat exchange on

parameters of a jet quantity was used Xgsar = Xosarne/Xosarmu (Xosar - distance from a nozzle at

which the redundant temperature of gas on an axis of a jet decreases twice in comparison with initial
value; kf - in view of heat exchange; nht - without taking into account heat exchange). The quantitative

data on influence of the size Dy, concentration oy, densities of a material pyand a specific heat capacity

crof particles on parameter X, are received.
In particular calculations have shown, that at a volume concentration of particles of < 10°

particles do not render influence on value X,5,,. At magnification of a volume concentration of
paticles from 10 up to 10 the magnification is observed X osar - In the field of concentration of

particles o< 3-10"* the size of particles does not influence on X, o.5ar » and quantity of this parameter is



influenced only with concentration of particles. At o> 3-10™ influence of partlcles concentration on

X,sar iNCrease w1th increase of particles diameter Dy The increase of 1n1t1a1 value of phases

e

temperature results in increase X o.sar » and, the more the size of particles, the is stronger 1nﬂuence of
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the particles size on heat exchange in jet. From calculations follows, that for each combination oy and

Dy there is value T, since which quantity X,s,, does not vary. Dlmmutlon of partlcles substance
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parameter Xo.s5ar; With diminution Dy and ¢y this influence weakens. Diminution ¢y at a statlonary value
of particles substance density pycauses diminution X 5,7, and with diminution Dy and py this influence

weakens. On change of phases velocity and particles concentration in jet the account of heat exchange
has an effect essentially to a lesser degree, than on change of phases temperature. For example, at 107

< 0y< 10%, 5 mkm < Dy < 50 mkm, 2700 kg/m® < pr < 7800 kg/m® X5, does not exceed 1.14, and

X, 0580~ 12 (X osau =X O.SAu.ht/ Xo.5aunn: @and X, 0.5A0 XO.SAoc.ht/ Xo.5a00nhr )-
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