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The problem of the influence of the acoustic field on dispepsebe in the fluid has been
studied in connection with application of acoustic coagiatafor precipitation of gases. This
subject contains important aspects of the natural enviesniprotection. This paper gives an
overview of the applications of dispersed phase acoustitis, particular emphasis on recent
developments, e.g. acoustic method of airport fog preatipit. This innovative technology is
based on the fact that water can be collected from fogs uhdenfluence of acoustic waves.

This work presents the new results of the analysis of th@adf the acoustic field on the
fogs.

Key words: acoustical field, dispersions (suspensions, aerosotsjlifpersal, acoustic coag-
ulation and precipitation gases, the natural environmesteption.

1. Introduction

The paper [1] summaries the basic theory of dispersed phase asoUste in-
teraction of acoustic waves with dispersions can be used for separatimisgersed
particles from the fluid. Under the influence of the acoustic wave, the |esrxisting
in the fluid experience a certain characteristic displacement, referrsdhe drift. The
drift force depends on the patrticle size, on the parameters of thetachelsl, and on
the fluid. The dispersed phase acoustics has reached only limited coiainagplica-
tion. The main reasons are high capital costs and high power requitertteseems that
the range of applicability of the dispersed phase acoustics is importargcratpases.

An acoustic field, depending on the intensity and frequency of the wawgekh as
the physical condition of the medium, may cause coagulation, i.e. the joifisignall
particles into larger aggregates or fragmentation of large particles intib@mes [9].

The current research programmes concerned with the applicatiaoos$tc fields
to the processes of gathering and sorting the particles dispersed in liqdid are be-
ing conducted in three main directions: search for highly efficient ssuot acoustic
energy, search for the acoustic field configuration which may incrba&sacoustic co-
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agulation effect, determination and adjustment of acoustic field parasetarsuspen-
sion in order to intensify the phenomena which are advantageous duertprewical
application.

2. Main fields of dispersed phase acoustics application

Dispersed phase acoustics may be useful in solving the problems of:
e natural environment protection: air de-dusting,
de-gassing liquids,
studying properties of cellulose,
separation of blood cells from a liquid,
fogs precipitation.
The acoustic coagulation process is based mainly on the orthokinetic iigaratpar-
ticles vibrating with different amplitudes and phases [1]. The presehdefoforces
plays auxiliary role by maximizing the orthokinetic process. The transgdite par-
ticles under the effect of the drift forces determines the rate of the idgamocess
[4, 5].

As regards the practical applications, of particular importance are tinea¢i®ns of
particle acceleration caused by various type of drifts [1].

2.1. Natural environment protection: air de-dusting

Estimation of the amplitude A of the acceleration of the solid particle suspended
in air effected by the drift forces as a function of particle radius has peesented in
the paper [1]. In the process of acoustic coagulation the mean partielénsizases,
decreasing the toxicity of the aerosol and facilitating its further cleaningdujtimnal
methods [10].

2.2. De-gassing liquids

The experimental and theoretical studies of acoustic agglomeratios btigbles in
the liquid have become a new focus in ultrasonic fundamental res@drehultrasonic
waves can be used for separating the gas from the liquid, under thbdltred the
cavitation [1]. These mechanisms are very complex processes anddberiptions are
not completely established.

2.3. Studying properties of cellulose

The papers [1] and [3] tended to develop the acoustic method of anirexizon
of the paper-pulp. These works were engaged in problem concettmnghanges of
concentration of water suspension of cellulose fibres in ultrasonic field.

2.4. Separation of blood cells from a liquid

The ultrasonic waves can be used for separating the blood cells from tine (iigj
vitro). The parameters of the cells and the medium they are placed in mustdre gi
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(i.e. medium density and viscosity, wave propagation velocity in a givatiung etc.).
The acoustic field parameters may be adjusted so that they are beinatsdeom the
liquid [6, 7].

2.5. Fogs precipitation

There is ample evidence that industrial activities modify local and somstime
gional weather conditions [8]. Fog is particularly hazardous at airpbdg reduces
visibility.

In meteorology, visibility is a measure of the distance at which an objectlardan
be seen. Itis important to all forms of traffic: roads, sailing and avia#diew airports
different techniques are being used to precipitate fogs [2]. In theepsoof acoustic
precipitate the mean particle size increases (rain) [5]. We present ¥heeselts of
the analysis of the action of the acoustic field on the fog. We estimate the particle
acceleration caused by various type of drifts in a stationary wave field.

3. Results of calculations

The main reasons for the movement of particles (fog) in an acoustidkietsvn as
drift) are: the pressure of wave radiation on a particle (R-type driftjpdeal changes
in the viscosity of a vibrating medium (L-type drift); deformation of the astawave
shape (Z-type drift); asymmetry of the vibrating medium movement inteoetay wave
(A-type drift) [1]. To compare the effectiveness of the action of vasitypes of drift

10* 7 r[m]

Fig. 1. AmplitudeApa of the acceleration of the particle of water suspended in(faig) effected by
the drift forces of types A, as a function of particle radinsl drequency.
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forces in an acoustic field on the water particles, the acceleration amplitutbnétes
Ap) has been calculated. The results of calculations are given in FigsThe5lots
made on logarithmic scale.
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Fig. 2. AmplitudeApy, of the acceleration of the particle of water suspended in(faig) effected by
the drift forces of types L, as a function of particle radinsl &requency.
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Fig. 3. AmplitudeApr of the acceleration of the particle of water suspended in(faig) effected by
the drift forces of types R, as a function of particle radind &equency.
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Fig. 4. A comparison of
(fog) effected by the drift
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the amplitud&p of the acceleration of the particle of water suspended in air
forces of types R, L, A as a funntiaf particle radius at 20 kHz. The horizontal
dashed line represents the acceleration of gravity.
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Fig. 5. A comparison of
(fog) effected by the drift

the amplitud&p of the acceleration of the particle of water suspended in air
forces of types R, L, A as a funotif particle radius at 50 kHz. The horizontal
dashed line represents the acceleration of gravity.
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For the quantitative analysis of described effects it is being assumeuiiodjau-
merals parameters values which characterize acoustic field, disgeiasd and the
medium: particle density (water): 1.000 kg/mmedium density (air): 1.249 kg/n
acoustic sound speed in air: 340 m/s, density of wave energy: 1080raing of parti-
cles size10~8-10~* m, frequency: 10 kHz —50 kHz.

Comparative studies in different drift types conducted for fogs etoat the afore-
said types of drift are not mutually competitive, as they dominate withinreiffe mu-
tually complementary variability ranges of the parameters of the waterlgaréind the
acoustic field. For the largest particles, with radii of the ordei®f* m, the radia-
tion drift acceleration is the strongest, for smallest particles, with radiiebtider of
108 m, the A-type drift acceleration dominates. In the intermediate interval,tiypd
drift acceleration dominates.

4. Conclusions

In summing up the considerations, it can be stated moreover, that perticwds of
drift dominate various intervals of variation of the water particle radiug pthenom-
ena causing transportation of the particles dispersed in liquids result incloaages
in particle concentration and thus, under particular circumstances, guletian and
acoustic precipitation of suspended particles. The water particles catléeted from
fogs under the influence of acoustic waves. Dispersed phase asoudts up new
applications in various fields of industry and medicine.
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