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Summnary. Application of Vorter wecharical devices (VEE) fox regulation of fhaid steans 1 processes with
hard wodking conditions of the equipment has been analymed . The comurem types of desizms ard charactens ties
of Vortex anplifiers are presented. The advartazes of such cortral devices awe proved by practical application.
A possibiliy of firther vpeovernent of indastial processas by the use of VEE ha been podrted ot
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INTRODUOCTION

& gignificant place v indnstry iz ccoupled by the syste s using warious lignids and gases as
working raedinrns. Thew are the transport means or the other ores catrying out transporting, dividing
and other technological functions.

Nowadays the control of working medinrn strearns 15 carried out generally b the mec hand-
cal means with throttling functions, among thern there are wabees, cut-off plates, latches, zates,
distributors, ete. Presence of raobile contacting rrechanical pairs in all the listed dewvices results in
the ir wear which not only reduces devices relisbility and longesity but also 1s negatneely reflec ted
in the overall systern’s performance parameters.

OBJIECTE AND PROBLELS

Operating conditions of mecharical devices practicall v in all the industrial hordrosyste s can
be described as extrerne. Bs a rule, they are the subject of sharp differences effect of terape rature s,
vibratior, chemical aggression and moistare of working and ersrirorenental medinen, presence of
dhrasives, dust, etc. In these conditions processes of chafing of contac ing pairs are infensified by
tens of titne s, and equiptrient reliability is of prirmary importance.

Ome of the peobler solutions of raising the reliability and longevity of industrial systerms
offers the use of fuidic executmee devices for contol of power steams of confivnous reedinm.
Structurally fuid exe cufive device consiste of the control desice (the corererter of a cortrol signal),
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the actiating roechanisrn and the fiuidic regulativg elemert. Flnid regulating desdees have no rokile
toechardcal parts and are tolerant to the listed adverse condiions.

Long known Anid devices the most aniversal device suitable as to the properties and char
acteristics for control of power strearns iz the wortex armplifier.

The wortex armplifier represents the device in which the effect of change of a fractve resis
tance of a stearn depending on extent of its twisting in the wortex charnber is used.

Vortex arnplifiers arve divided into two common types, their schemes and charar teristics are
shown below:
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Fig 1. The conmron types of designs and charactenstios of wortex amplifiers
a) - with zadial supply chanrels, b -with axdal supply chanrels

The wortex chamber 2 15 a basic elerent of the amplifier and is carried out as the short ¢ lin-
der in diarneter | with two face cowvers. In the centers of covers (or only in one) exit orifices 3 are
located. The sapply steeam coraes into the chavaber through the radial charmel 1 (the top left part
of figure a) or theough the avial anrmlar gaphetween lateral and face walls of the charber (the fop
right part of figure b). There canbe one or several radial charmels, and ina lirdt - theybecome the
radial anrmlar slot. Their total area wmally does not exceed the tiple area of exit orifices.

Regulating of the discharge of a main strearn 15 iraple rented by supply of a control strearmn
£ through a tangential nozzle 4 and creation of the wvortex of warious intensity in the charaber .
The discharze of mediura in exit of the arplifier [ 5 deterrouned by the sura of discharge through
chanmels of a supply O and control {1 At the certain discharge of control (a swirling of a strearn)
discharge in the channel of a supply will be null £ =0, ie. the vale will be closed, and the dis-
charge on its exit will be equated fo the discharge of contral {0 = O . whick is called the lock-out
discharge. A stagnation pressure ina nozzle of control p_ 15 thus named lock-out pressure.
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Lt the corresponding relationshipe of geome tical sizes of setting of the wortex armplifier itis
possible to receive teo types of its static characteristies (Fiz 1. the bottor perf): a) - relay (discrete)
- and b} - analog. This condifion is very important as it creates preconditions for constuction of
discrete and continuous control systerms. Further, we shall nawe vortex araplifiers with the relay
characteristic - valwes, and with aralogue ones - e gulators.

Wlodifications of wortex araplifiers desigre are rade by the change of nraber and a configura-
ton of supply, control and exit channels, their roatual placing, and also by the fonw of face covers,
thns changing the desices quality parameters. _

Flew parameters which characterize properties of wortex wabves, are carrying capacity Ke and
relative values of flow pararaeters of control strearn (referred to the comesponding ow pararneters
of the open valve) — pressure p_, the discharge O and power Ne=p_¢_.
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Fig. 2. VEE scheme ard its characteristic onpue mednam
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Fiz. 3. Cperting chararternishe VEE atwork on water-ooal () ard water-sard (b
nxhires with vohinetie cocerdrahon of 0520 %%
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Fast operation of the wabee is estitnated by the walne of time constant = (it appeoximatelsy
ecjuals to its triple walue). It is irvportant to note, that dyrarnde properties of wortex executive devices
are higher by ten tires than at mechandcal ones, and at work on dropping lguids in systerns there
are no water hararners.

Experiment characteristics of vortex e xecuttve devices (VEE) on fuid mediuem with varions
cornponents modular conditions are presented below in Figures 2 and 3.

The possibility of VEE work on pare{clean} drop and gas medimm, and on multiphase
streams established by s is used in coal dressing [5,6]. So, it the preumatic divee of finishing jizs
(Fiz. 4) instead of rnechanical pulsators finid ones are set (Fig. 5).
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Fiz 4. The scheme of streans n the bordranhe finisling 1
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Fig. 5. ndustrial s amples with the ment e actiating mecharns m (on the left)
and the vortex pulsator (on the 1ght)

For rmore than twe nty wears in the operating on coal-dressing plants of Donbass the dimve has
heen proved highly reliable, effecttee and correndent n waintenance. Due to durable and non-fail-
ure operation, withconsereation of parameters of & technological regime, the dimee allows for lower
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loszes of coal with soil. Thus, uperadivg extraction of coal from the rained rocly, the dimve not only
paye off (within several months), but also iproves the power pararneters of the related processes.

Lnother exaraple of VEE effective application in coal-dressing follows [4): the cornplexity
of re gulating of the discharge of mediurm on an exit frora sand nozzles of the herdroc yelone s para-
tor by mecharical means (becanse of thelr sweeping wear) can be overcome by use of a vorfex
regulator (Fig. &).

)

Fig. 6. The schernre of the byrdrocyelone separator admstable by VEE

Lin increase of the discharee through sand noz=le at its wear is compensated by the wortex
regulator’s resistance increase due to the corresponding ivcrease of control discharge.

Beside these VEE industrial applications in coal-dressing, thew are also implemented in the
dosing systern of liguid components [J], premnatic seeding [1], coal dust charaber blowers [3], ete.

The experience ofwortex executive devices industrial use and reslts of laboratoryre searche s
allor to raake the following conclusions.

CONCLUSIONZ

1. VEE applications for regulation of flmid strearns in processes with hard working condi-
tions of the equiprment allow to koprove not only techriological bat also power parareters of the
procesges,

2. When replacing mechanical devices, VEE raize reliability of systerns and allow to save
tnaterial and power esources.

3. Insorne cases VEE is the only solution to a problern due o

- possthility to fheottle without change of geometrical sizes of a flow area;
- fast ope ration without water hawemer, efe.
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MECHANICZME TRZADZENTA FIRMY VORTEX
WEYSTEMACH EONTROLNYCH PRZEPEY WO W

Strerzezende, Analizie poddano wmstosoarae mechaniceyrhwzgd zen finny Vortex (VEE) do regulaci pree-
phraroar wr utmdniceprch warinkach pracy maszmm. Preedstesnoro poarszeclune stosowrare typy craz cecly
charakterys tyemme wemariaczy Vorter, Zalety troh wegdmeit Jonbolnoh 53 ocmreriste woich praldyemam
zastosowarmy . Wirkazano mosbarosd dalseego ud cskonalenia procesdwr preenys boeryeh preyusyom VEE.

Showa Mhwrows: wamarimacs Yores:, zaardr, kontrola, preepashuca



