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Summary. The results of theoretical studies of swirlingwilawith a developed zone of reverse

currents and the precessing vortex core, the demeed for determining the stability of the struetur
flow.
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INTRODUCTION

In developing the new energy-saving techniques @eglgn solutions to reduce
fuel consumption in the decentralized heat suppsiesns, localization of heat sources of
low power and dispersion of pollutants in outdoar ia often used swirling flow. For
example, one method of improving the efficiencygaé combustion in the , which [1, 3]
heat-generating plants is to use the synergiesvofirsy flows allows for the least cost to
regulate the temperature of coolant in a large #aby changing the position of the
maximum temperature in the space of the furnaceweter, this method requires the
stability of both the structure of the vortex, andlusion flameout in the interaction of the
torches. In addition, the position of the maximuemperature will depend on the
penetration depth of swirling CCIP, the interactigith the zone of reverse currents of the
main part of the jet, the distance between thegatstheir degree of twist, the oscillation
frequency of vortex cores in jets, ie the processediot sufficiently studied at present [1].

OBJECTS AND PROBLEMS

The analysis of theoretical data and the studyaofoirs affecting the stability of
vortex structures, showed that the extent of motiba vortex flow is an increase in the
size of the vortex core and its further destructidh At the same time know that the
minimum angular velocity of rigid body rotation, aessary for sustained its motion is

defined by [1]:
a)minzl—z {/P[A[A,s?, 1)

where: P - power Kareolisa, N; a - distance from fillcrum to the center of a
rotating body rotation, m; A - the moment of inaréibout an axis perpendicular to the axis
proper rotation, kg.m2; | - the polar moment ofrtieeabout the central axis, kg.m2.

Given that the rotation of the vortex core is dixd as a rigid body rotation as
the main parameters of precessing vortex core (PAM€)defined in [1] and contain the
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dimensionless parameter S, which characterizedebeee of twist of the gas flow, the flow
of angular momentum of Go, (kg.m2/s2) , volumegés flow rate Q (m3 / s) associated
with the oscillation frequency of the vortex corgHiz), we can obtain the dependence of
the dimensionless parameter S, which charactettzesdegree of twist of the flow of
consumption, structural parameters and vibratiéregjuencies PVC provided the stability
of the swirling flow . So, taking a foothold foretcenter of the jet defining moment of
inertia as the moment of inertia PVC about an pripendicular to the axis of rotation and
substituting the values of P, a, A, | in equati&h taking into account the expressions for
the main parameters P, a, A, | [1], we obtain:
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where: R - distance along the radius to the ceP¥4€, m; a - distance from the
center of the jet prior to the section PVC, m; Mdistance from the jet to PVC in this
section, m; f - frequency oscillations of the varteare, Hz.

The flow of angular momentum of gas in a swirliigwf is determined by the
expression given in [2]:
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where:p - density, m3/kg; umo - the maximum axial flow agty, m / s;omo -
maximum tangential flow velocity, m/ s; d - equisat to - valence nozzle, m.

Degree steep, characterized by the dimensionlegssngder S, represents the ratio
of the flow of angular momentum to the flow of dxrmomentum times the equivalent
valence nozzle. Thus, the dimensionless paraméated&ined as follows, according to [1]:

where: Q - volumetric flow of gas,s.

Then, equating (2) temo in (3) and substituting the expression (4) wiiobthe
following dependence of the degree of twist of thex from the mass flow and the
precession frequency of the vortex core in a stagielibrium swirling jet:

S=’de2Dfimf° 3y (5)
o) R

where: y, - the maximum axial flow velocity, m / s; f - fregncy of precession
PVC, Hz; d - equivalent to - valence nozzle, mdéstance from the center of the jet prior
to the section PVC, m; R - distance along the mathuthe center PVC, m; Q - volumetric
flow of gas, m3/s.
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Analysis of the obtained dependence shows thadelgece of swirl flow is directly
proportional to the oscillation frequency of presing vortex core and is inversely
proportional to the square of the mass flow of dhat is ensuring the sustainability of
vortex flow by varying the flow rate requires a @sponding change in the degree of twist
(Fig. 1) or effects on the oscillation frequency®-3].

Thus, the results of studies obtained the equilibrconditions of swirling flow in
the existence of a developed zone of reverse dsresm the precessing vortex core, which
helps to determine the rational parameters of thaipeent at a variation of its
performance and the way of stabilization of swiglfiow.
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Fig.1. The dependence of the volume flow of gamfthe degree of twist of the flow S

CONCLUSIONS

As a result of theoretical studies of swirling flavith a developed zone of reverse
currents and the precessing vortex core obtaine@d tfollowing results:
1. A comparative analysis of the processes of l#tiabi swirling flows and rotating solids
obtained the degree of twist of the flow of the flaw rate, the oscillation frequency of the
vortex core and the design parameters in termtabflgy of the swirling flow.

2. It was revealed that the degree of twist of tlosv is directly proportional to the
oscillation frequency of precessing vortex core anthversely proportional to the square
of the mass flow of gas, that is ensuring the sueidlity of vortex flow by varying the
flow rate requires a corresponding change in tlggeseof twist or effects on the oscillation
frequency of precessing vortex core.
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YCTOMYNBOCTH BPAILIAOILETOCS TA30BOI'O [IOTOKA ITPU
N3MEHEHHNU CTEIIEHU ET'O KPYTKH

Onmer 3aitues, Cepreit Tonopen, Bacumit llImonsik, Bacunuii Hakoneunslii

AHHOTaIUSA. HpI/IBeIIeHLI PE3YIbTAThl TCOPETUICCKUX HCCIICIOBaHMUI yCTOfI‘{PIBOCTI/I Bpamaromerocs
IIOTOKa C paSBHTOfI 30HOU O6paTHI)IX IIOTOKOB " npeueccneﬁ BUXPEBOI'0O s/Jpa, IMpu HU3MEHCHUU

CTCIICHU KPYTKH IIOCICIHETO.
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