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UDC 661.741.1
THE MODERNIZATION OF THE CONDENSING APPARATUS FOR THE
ACETIC ACID PRODUCTION PLANT
student Karagodin A. S., assistant professor, Ph.D. Huliienko S.V.
National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institute»

AHoTaniss:  Posensinymo  MoOepHi3ayilo  KOHCMPYKYIl  KOHOeHcamopa
VYCMAaHO8KU UPOOHUYMEA oymosoi kuciomu. MooepHizayia noaseana 6momy, wo Ha
NOBEPXHI MEeNI00OMIHHUX mMPYO BCMAHOBNBANACS BOOCKOHALEHA KOHCMPYKYIsL
napacoibku 0jisl po3puey niieKu KOHOeHcant) .

Kawuoi caosa: OILITOBA KHCJIIOTA, CHUHTE3, PEKTU®IKAIIIA,
JEDJIIETMATOP

Abstract: The modernization of the construction of the condensing apparatus
for the acetic acid production plant is considered. The modernization consists in the
installation on the heat exchange tubes the improved construction of the umbrella for
the breakup of the condensate film.

Key words: ACETIC ACID, SYNTHESIS, RECTIFICATION,
DEPHLEGMATOR

The acetic (ethane) acid is the colorless liquid with the sharp particular odour.
It can be mixed in all proportions with water and ethers, and also it solves Sulphur,
Phosphor, halocarbons etc. The pure acetic acid (so called ice acetic acid) is good
solvent for many organic compounds. It is the stable enough compound: its vapor do
not decompose at the temperature up to the 400°C [1].

The acetic acid is widely used in the chemical, textile and food industry, in the
production of the acetate and others cellulose ether, plastic masses etc. The
significant application have the salt of the acetic acid, for example lead acetate and
copper acetate are used as pigments. The iron acetate and sodium acetate are also

important [1].
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The rectification is the important process in the acetic acid production. This

process provides the quality of the finished product. For the stable operation of the
column if is necessary to provide the heating the feed mixture to the boiling
temperature, the condensation of the vapor phase in the output of the top part of the
column, and also the evaporation of the distillation residue. In other words, the heat
exchange equipment has an important value for the providing of the quality finished
acetic acid, therefore the modernization of such equipment is reasonable. In
particular, it is reasonable to modernize the column dephlegmator [1, 2].

For this purpose, in this technological line can be used the vertical heat
exchanger, which consist of cylindrical shell, closure, and tube plates with fixed
vertical heat exchange tubes, in which the tubes are made with the umbrellas on the

internal surface of the tubes (figure 1) [3].
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1,2,3,4 — nozzles; 5,6 — tube plates; 7 — TermooOMiHHI TPYyOKH.
Figure 1 — The scheme of the base heat exchanger
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The technical result of the proposed modernization consists in the breakup of

the condensate film which should provide the increasing of the intensity of the heat
transfer in the tubular annulus.

The main disadvantage of this construction is that fact that film may flow on
the umbrella by the solid stream and block the access of the vapor to the tube. In that
conditions the heat transfer in this part of the tubes would not occur.

The aim of the modernization is the eliminate the mentioned disadvantage and
the modernization construction in a manner that the film does not remain on the tube
walls and does not block the access of the vapor to tubes.

This problem is solved in a manner that the overshot with the bead, where the
sawcuts are made. The schematic image of the proposed construction is represented o

the figure 2.

Figure 2 — The modernized construction of the umbrella

The proposed modernization allows to provide the running-off the condendste
by the separate streams. This would provide the simultaneous breakup of the

condensate film and the access of the vapor to the tube surface.



36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i MoJsiogux BueHux “O0J1agHAHHSA XIMiYHUX BUPOOHHMUTB i MiANPHEMCTB OyaiBeIbLHUX
MarepianiB”

The heat exchanger work in the following way. The vapor in pumped under
pressure into the input nozzle, flows thorough the tubular annulus, and condensed on
the tube surface. The condensate film flows down on the tubes. The condensate is
removed thorough the output nozzle. The liquid is pumped to the tubular pace from
inlet chamber to the output chamber (both of them are formed by the closures and
tube plates). Therefore the liquid in heated flowing through the heat exchange
tubes [3].
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Y]IK 66.048.3

MODERN DIRECTIONS FOR IMPROVING THE RECTIFICATION
BUBBLE CAPS
student Kurylenko O., lecturer assistant Liubeka A
National Technical University of Ukraine
«Igor Sikorsky Kyiv Polytechnic Institute»

Abstract. The modernization of the design of the distillation column is
proposed, namely the bubble cap. The new design allows to intensify heat-mass
exchange process more uniform and intense.

Key words: RECTIFICATION, TRAY, BUBBLE CAP.

CYYACHI HAITPAMKH YJOCKOHAJIEHHA KOBITAYKOBUX
KOHTAKTHUX IPUCTPOIB
crynent Kypunenko O., Buknanay Jlrobeka A.
HauionanbHui TeXHiYHUI YHIBEpCUTET YKpaiHU

“KuiBcbKkui noJiitexHiyHui iHcTutyT iMeHi Irops Cikopebkoro”

Anomauia. 3anpononosana MOOepHi3ayisi KOHCMPYKYIlL  KOHMAKMHO20
npucmpoIo, a came mMacoooMinHozo koenayka. Hoea koncmpykuyis 0oseonse 3pooumu

npoyec meniomacooOMiny OLbulL IHMEHCUBHUM MA PIGHOMIDHUM.

Knrouoei  cnosa: PEKTU®IKALIA, MACOOBMIHAH TAPIIKA,
KOBITAYOK.

Rectification in the chemical industry is used to separate homogeneous
mixtures of liquids into components by repeatedly evaporating the mixture and
condensing the vapor.

One of the most important parameters of mass-exchange apparatus is the

intensity of mass exchange. Generally, the problem of increasing the efficiency of
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mass-exchange processes are solved by improving the design of caps installed on
mass-exchange plates.

One of the reasons that prevents the achievement of a given technical result is
the impossibility of adjusting the height of the caps when the water level fluctuates,
which results in the unevenness of the operation of part of the caps in relation to the
flow of gas or steam, transitions of parts of caps from bubbling to forming bubbles in
the jet stream of gas or steam, reduction of phase contact surface and performance [1-
3].

Figure 1 illustrates the general view of the cap of the plate with the overhang
device of the proposed design. The cap plate consists of a base 1 with circular
openings and pipes 2 mounted therein, which are secured to specially curved bolts 3
caps 4 with slots 5 in the lower part. A positive buoyancy element 6 is fixed to the top
part of each cap 4. A bushing 7 is arranged asymmetrically with a positive buoyancy
inside element 6 and is capable of sliding along the top vertical part of the bolt 3. A
bearing washer 8 is fixed in the lower vertical part of the bolt 3, and on the thread in
the top part of the bolt 3 is a washer 9 and a nut 10. On the basis of 1, bent overflow
devices 11 which are directed on the caps 4 of the lower plate are mounted between
the tubes 2, the fluid jets are transferred via overflow devices 11 to the caps 4

(specifically to element 6 with positive buoyancy) of the lower plate.
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Figure 1 — Appearance by floating device cap
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The cap plate works as follows. When liquid is supplied to base 1, cap 4
surfaces with element 6 with positive buoyancy. The gas or steam that passes through
slits 5 is bubbled to form bubbles. Any change in the liquid level on the basis of 1 cap
4 by a positive buoyancy element 6 either resurfaces with an increase in buoyancy or
descends downwards with a decrease in buoyancy, keeping the liquid column height
constant between the slots 5 and the liquid surface, as bushing 7 has the possibility of
sliding along the vertical part of bolt 3. The support washer 7 prevents the bushing 7
from being lowered onto the curved part of the bolt 3 together with the cap 4 and
element 6 and the bushing 7, cap 4 and element 6 from being closed on this curved
part of the bolt 3, and the cock 9 with nut 10 prevents the removal of the cap 4 with
element 6 and the bush 7 from bolt 3 when the level of liquid is high at base 1, since
it is possible to adjust the maximum height of the surfacing of the cap 4 with element
6 and the base 7 bush 1. The liquid drains from the base 1 of the bent overflow
devices 11 and flows to the bottom plate, falls on caps 4 and specifically on element 6
with positive buoyancy. Under the action of liquid pressure cap 4, due to the positive
buoyancy of element 6, the bushing 7 begins to rotate relative to bolt 3. This
stabilizes the flow of gas or steam bubbles, allows additional mixing of the upper
layers of the liquid, which will provide the highest rate of heat and mass transfer and
promote high productivity on the plate, and thus increases the operating time of the
column and its overall performance.

Thus, the installation between the caps on the whole base will distinguish the
overflow devices formed on the caps of the lower plates, will provide the highest
speed of heat and mass transfer and promote high productivity of plates, as well as

increase the operating time of the column and its productivity.
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MODERNIZATION OF BOILER FOR METHANOL PRODUCTION
PLANT

Student Solomonova V.E., assistant professor, Ph.D. Huliienko S.V., associate
professor, Ph. D, Stepaniuk A. R.
National Technical University of Ukraine
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ABSTRACT: The modernization of the boiler by the increasing of the external
heat exchange area by making on the external tube surface the crosscut finning is
proposed.

KEY WORDS: METHANOL, PRODUCTION, BOILER,
MODERNIZATION.

MOJEPHI3ALISA BUTIAPHUKA YCTAHOBKU BUPPOBHUIITBA
METAHOJIY
crya. Conomonona B.E., nou., k.1.H. I'yaienxo C.B.,
Jaol., K.T.H. CtenaHiok A.P.
HaunionanbHuUil TeXHiYHUI YHiBepcUTET YKpaiHu

“KuiBcbKkui noJiitexHiyHui iHcTutyT iMeHi Irops Cikopebkoro”

AHOTAIUSA: 3anpononosano mooepuisyiro  unapHuxa  30i1bUEHHAM
3M6HIUHBOI NOBEPXHI MENJIO0OMIHHUX MPYO WIAXOM BUKOHAHHS HA 308HIUHIU
nosepxui mpyb nonepeyHoz2o opeopeHHs

KJIFOYOBI CJIOBA: METAHOJI, BHWPOBHUITBO, BUIIAPHUK
MOJIEPHIZALIIA,

Nowadays, the methanol production is one of the most widely used

technological process taking into account both the overall production and the number
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of the plants. The methanol is widely used in food industry and medicine, but also as
a selective solvent for the gasoline purification from the thiols, the azeotropic reagent
in the extraction of the toluene by the rectification, as a solvent in the production of
urea-formaldehyde acetic acid, the polyvinyl alcohol and acetals, antifreezes,
denaturation adding, additive agent, additive agent for the obtaining the
formaldehyde, and also as a methylating agent in the production of such important
production as dimethyl terephthalate, methyl methacrylate, some pesticides.
Recently, it is planed to using the methanol as an energy source, namely the fuel for
heat power plants, motor fuel and as a component of the automobile gasolines. Due to
adding the methanol to gasolines they antidetonational properties, the performance
factor of engines increased, ant the the content of harmful impurities in the exhaust
gases. The application of the methanol for wastewater treatment from the harmful
nitrogen compounds and in the production of the feed proteins become more and
more popular [1].

The technological scheme based on the rectification processes is the most
popular industrial technique for the methanol purification. For the providing of the
vapor feed of the columns the large amounts of the vaporized are required which are
generated in the boilers.

During the parametrical calculation of the boiler it was defined that rate-
limiting step if the process of the energy exchange from internal side of the heating
tubed [2, 3].

For the purpose of the increasing of the process effectivity commonly the
velocity of the heating agent is increased. But this is impossible for the vaporized
media, therefore, it was proposed to increase the external area of the teat exchange
tubes. With this kind of the problem solving, the value of the heat exchange
coefficient would increase, which allows improving of the boiler performance in the
operation production [4].

The schematic representation of the proposed modernization of the external

surface of the heat exchange tubes is shown on the figure 1.

13
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Figure.1 — The modernization of the external surface of the heat exchange

tubes

The heated heat agent is pumped inti the tubular element of the boiler, where
the tubes with the crossed finning with the special shape. Due to the finning the heat
exchange area is increased from the external side, Thus lead to the increasing of the
heat transfer coefficient and intensity of the heat transfer, which lead to the

improvement of the operation effectivity of the system.

Conclusion.
The proposed modernization allows scientifically increase the heat transfer
coefficient, which, in turn, allows increasing the specific area of heat transfer.

Therefore, the effectivity of the boiler operation will increase.
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MODERNIZATION OF THE HEAT EXCHANGER IN THE SCHEME
OF PRODUCTION OF SUSPENSION POLYSTYRENE
Student Virych Sviatoslav, Ph.D., Associate Professor Shved M.P.
National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institute»

Abstract. The basic modern directions of improvement of the equipment for
production of suspension polystyrene are resulted. Particular attention is paid to the
most common shell-and-tube heat exchanger. The algorithm of features of
preparation, cooling and granulation of polystyrene in the operating mode is
considered. Identified ways to improve the process.

Key words: HEAT EXCHANGER, POLYSTYRENE, SUSPENSION.

MOIEPHI3ANIA TEIINIOOBMIHHUKA B CXEMI BUPOBHUIITBA
CYCHEH3IMHOI'O MOJICTHPO.TY
ctyaeHt Bipuu C., k.T.H., nou. [lIsen M. I1.
HaunionanbHuUil TeXHiYHUI YHiBepcUTET YKpaiHu

“KuiBcbKkui noJiitexHiyHui iHcTutyT iMeHi Irops Cikopebkoro”

Anomauin. Haseoeni ocHo8HI CYUACHI HANPAMKU YOOCKOHANEHHS 00JAOHAHHS
051 eupooHUYymea cycnewusiino2o noaicmupony. Ocobaugy yeazcy 6 yili cxemi
NPUOiieHo  Menjio0OMIHHUM — npoyecam, AKi  8i00Y8aAOMbCL  KOAHCYXOMPYOHUX
mennooominHukax.  Posenamymuii  aneopumm — ocobaueocmeu  ni020mosKu,
OXON00JHCEHHs MA SPAHYAAYIT NOAICMUPOTY 8 poboyuomy pedcumi. Busnaueni winsaxu
iHmeHcugikayii npoyecie 8 KOHCYXOmMpyOHUX XOA0OUTbHUKAX.

Kniwouogi cnoea: TEITJIOOBMIHHHUK, KOXYXOTPYBHUN
[IOJIICTUPOJI,CIITHEHUM, CYCITEH3IA.
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Widespread use of polystyrene (PS) and plastics is based on their low cost,
ease of processing and a huge range of different brands. The most widely used (more
than 60% of the production of polystyrene plastics) were impact-resistant
polystyrenes, which are copolymers of styrene with butadiene and butadiene-styrene
rubbers. Numerous other modifications of styrene copolymers have now been
developed. Foamed polystyrene has also been widely used in the packaging and
warehousing sectors.

Foamed polystyrene (EPS) is a special way of foamed plastic that contains the
smallest air bubbles. There are two types of material, which differ primarily in the
method of manufacture.

1. Polyfoam (polystyrene). Obtained from granules of special brands of
polystyrene by heating the raw material with steam in special forms. Considering the
packaging of this polymer, you can see the kind of "balls" of which it consists.

2. Extruded expanded polystyrene, made of general purpose polystyrene
granules. Extruded expanded polystyrene in the packaging industry is widely used for
the manufacture of various containers, such as egg trays and special trays, so-called
plate trays.

The following methods of polymerization of polystyrene by the radical
mechanism are widely used in the industry: block (in weight) with full conversion,
block (in weight) with incomplete conversion, suspension, block suspension and less
often emulsion. [1] Suspension polymerization of styrene has received the most
widely used in industry. Due to the process in the aquatic environment, heat
dissipation is easily carried out in modernized shell-and-tube refrigerators, which
allows the use of devices with a volume of 10-50 m* and more. The process is easily
regulated, so in one device you can get polystyrene of different brands. Thus, the
process has great technological flexibility. Although the continuous process of
suspension polymerization is limited by the insufficient stability of the suspension
and the adhesion of the polymer on the stirrer and on the walls of the polymerizer, but

due to the large size and intensification of heat transfer, the process has high
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productivity. Figure 1 shows the scheme of production of polystyrene by the

suspension method [2]. Pre-prepared solutions of benzoyl peroxide in styrene and
solvar in water are fed to the appropriate meters, purified styrene and isopentane are
also poured into the meters, pure nitrogen enters the pipeline. Preliminary
polymerization of styrene is carried out in the prepolymerizer 3, which is loaded with

styrene from meter 1 and a solution of benzoyl peroxide from meter 2.
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1, 2, 6, 7 - meters; 3 - prepolymerizer; 4, 8 - refrigerators; 5 - polymerizer; 9 -
filter; 10 - intermediate capacity; 11 - vacuum filter; 12 - centrifuge; 13 - trap; 14 -
dryer with a fluidized bed; 15 - vibrating screen

Fig. 1 - Scheme of production of polystyrene by the suspension method

18



36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i MoJsiogux BueHux “O0J1agHAHHSA XIMiYHUX BUPOOHHMUTB i MiANPHEMCTB OyaiBeIbLHUX
MarepianiB”

Component loading and pre-polymerization take place in a nitrogen
environment. The reaction mixture is heated with stirring to 80 © C and kept at this
temperature for 5 hours until the conversion of 35% - 40%. Then the solution is
cooled to 40 ° C, the initiator solution is added to it for final polymerization and the
contents of the prepolymerizer are immediately unloaded into the polymerizer 6.
With stirring, the reactor contents are heated to 75 °© C where first the prepolymer is
added, then from the meter 7 isopentane. Heating of the reaction mixture is continued
to 80 ° C, keep it at this temperature for 10 hours, and then at 85 © C for 2 hours. The
pressure in the reactor increases to 0.6 MPa. After the polymerization process, the
reaction mixture is cooled to 40 ° C and unloaded. Unloading of the polystyrene
suspension in the intermediate tank 10 is performed by a centrifugal pump through
the filter 9, which retains the crusts and lumps of polymer. Washing, dehydration,
drying and sieving are carried out on a continuous basis. It provides for the capture
and purification of nitrogen, styrene vapors, isopentane, wash water and air leaving
the dryers.
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Abstract: The modernization of the packed rectification column for
isopropanol production plant is described. the modernization was consisted in the
replacement of the electrical sprinklerby the mechanical one. the proposed sprinkler
is made in a form of an elliptical bottom with mozles.
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The isopropyl alcohol CH3;CH(OH)CHs is a liquid, which can interfuse with
water in all proportion and form with water the aseotropic mixture with boiling point
80,3°C. The isopropanol is combustible, its vapor forms with air the explosive
mixture at content of 2.0-12.0%. Isopropanol find an application as solvent, in many
cases it can replace ethanol and for machine oils, fats and resins isopropyl alcohol is
better than ethanol. In oil refining industry isopropanol is used for dewaxing of diesel
fuel [1].

An important element in the technological line of isopropanol production is the
rectification column, the quality of the finished product depends on the effective

work. Therefore, the modernization of such a device is appropriate.
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The packed column is a reasonable option for the technological line under
consideration taking in to account the operation principles. There rectification packed
column with irregular filling usually has a bigger specific area of surface. However,
this configuration suffers from phenomenon called “dry cone” and worse wettability.
This leads to decreasing of mass transfer coefficient [2].

Therefore, the modernization of nozzle rectification columns should be aimed
at reducing the negative impact of the phenomenon of "dry cone". One of these
directions is to increase the efficiency of the distribution of the liquid phase on the
nozzle at the entrance to the column and the redistribution of liquid between the
sections of the nozzle.

For this purpose, a heat-mass apparatuses with an electric field can be used [3],
comprising a housing with phase inlet and outlet nozzles, a support grid with a nozzle
and a distribution device consisting of a base with a fixed nozzle, at the lower end of
which is mounted a sprayer, the electrodes are located under the distribution device
nozzle on insulating supports.

This construction allows to increase the efficiency of heat-mass transfer due to
the uniform irrigation of the nozzle by deflecting the liquid jet by an alternating
electric field.

The defect of this construction is the additional power consumption, the risks
of electric shock to workers, insufficient reliability of the device.

The model is based on the task of increasing the reliability of the device,
reduce risks, reduce electricity consumption in production.

The problem is solved by the fact that the sprayer is made in the form of an
elliptical bottom in which the nozzles are concentrically placed, the sprayer is made
in the form of an elliptical bottom in which branch pipes are concentrically placed
(figure 1). Also by the fact that the nozzles in the sprayer are made muffled from the
bottom and knead the side holes made at an angle to the axis of the nozzle (figure 2).

The construction of the proposed column is designed for uniform irrigation of

the nozzles.
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Figure 1 - Scheme of the nozzle mass transfer apparatus
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Figure 2 - Scheme of the sprayer (detail section A, in Figure 1)
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The nozzle rectification column consists of a housing 1, a cover 2, a nozzle for
the introduction of phases 3, a nozzle for the output of phases 4 and 9, nozzles 5, a
support grid 6, a switchgear 7, a sprayer 8.

The nozzle rectification column works as follows: the liquid is fed through the
nozzle 4 to the distribution device 7 and through the sprayer 8 the liquid enters the
nozzle 5. At the end of the medium is discharged through the nozzle 9.

This construction allows to increase the efficiency of heat and mass transfer

due to the uniform irrigation of the nozzle by deflecting the liquid jet.
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The pressure driven membrane processes in modern word are the key
technologies in many branches of industry. The important direction of the
development of these processes is mathematical modeling, which allows to increase
the effectivity of the designing and optimization of the membrane units [1]. However,
there is several different approaches to the modeling of the pressure driven membrane
processes and the one method of the theoretical analysis of these processes are not
developed. In previous work [1], the attempt of generalizing of modern approaches to
the modeling of such processes, however, due to the large amount of the published
researches, in this article the limitation of the publications by the period from 2000 to
2010 was involved. The present work is the first step in the continuation of the work
[1]. It is planned to make the review of the researches made in the next decade
namely from 2011 to 2020.
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~ It should be noticed. That in these period some review works were published,
which were dedicated to the modeling of the pressure driven membrane processes
with using of the computational fluid dynamics [2] and irreversible thermodynamics
[3], the modeling of the processes in the spiral wound membrane modules [4, 5], and
also the generalized approaches to the mass transfer thorough the membrane [6-8]. In
compare with reviews mentioned in work [2], in the articles [2-8], the modern results
of theoretical researches are described in the satisfying mode, however, in the most
cases they were dedicated to the separated approaches or membrane apparatus
configuration, or some important approaches were not considered (for example using
of the artificial neural networks or optimization with using regression dependences)
fnd the question of optimization were considered only on work [9]. However, in work
[9], the modeling and optimization of the large number of desalination processes, so
the models of the pressure driven membrane processes were described shortly.

In the considered period in was defined almost 800 articles, dedicated to the
modeling of the pressure driven membrane process. The distribution by the years,
represented on the figure 1, shows that the interest of the researches to this question

were stable, and in the 2020 the number of publication dramatically increase.
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Figure 1 — The distribution od the publication by years

The distribution of the publications by the processes (figures 2) shows that the

biggest number of the researches is dedicated to the reverse osmosis, whereas

25



36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i Moogux BueHnx “O01aJHAHHA XiMIYHUX BUPOOHMITB i MiANPHEMCTB OyaiBeJbLHUX
MaTtepiajiiB”

amoung other processes some bigger results were defined for nanofiltration and direct
osmosis, which is likely associated with that fact, that these process began to develop

relatively recently.
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Figure 2 — The distribution of the publications by the processes

In that condition, the more generalized and full review of the modern scientific
works about modeling and optimization of the pressure driven membrane processes

will be reasonable.
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Abstract: The modernization of the rotary dryer for the superphosphate
production. The modernization consist in the installing of the novel construction of
the swaying shoulder blades.
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The simple superphosphate is the mixture of calcium hydro phosphate and
calcium sulphate (Ca(H,PO,),-H,0+CaS0,-2H,0) and consists of about 15-20 % of
P,O, n an easily digestible form [1].

It is mostly used in agriculture as a fertilizer. It does not cause acidification of
ground and can be applied for all cultures, in particular for the cultures, which require
the gypsum that is contained in superphosphate except the phosphor (for example the
legumes) [2].

The rotary dryer is the main apparatus in the technological scheme for

granulated superphosphate production. The granules are dried in this apparatus using
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the furnace gases as a drying agent, then they are cooled and delivered on the
package and warehousing [3].

The rotary drier which includes the coaxial external and internal drums, the
input and output nozzles, the trunnion roll assembly, trunnion roll and thrust roll
assembly, with the swaying shoulder blades established on the surfaces of the
external and internal drums, is one of the most suitable construction for such
purposes (figure 1) [4].

The described above construction allows intensifying the drying process.

The ununiform mixing of the drying material by the drum length is the main
disadvantage of this construction of the dryer. This drawback leads to an increase in
the drying duration.

The technological idea is based on the object to improve the mixing and
increase of intensity of interaction between material and drying agent.

The set task is achieved by the modernization of the rotary dryer which
consists of the new form of the swaying shoulder blades. In the proposed concept, the

shoulder blades have an ellipsoid form with perforation (figure 2).

I AN

/ A—t
Figure 1. The construction of the rotary dryer
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Figure 2. The proposed construction of the shoulder blades (the detail drawing A on

figure 1)

This construction of the shoulder blades provides the smooth mixing of
material, which increases the intensity of the interaction between material and drying
agent. As a result, the duration of the drying process decreased.

The rotary dryer behaves in the following way. The external 2 and internal 1
coaxial drums rotate on the trunnion roll assembly 5 and trunnion roll and thrust roll
assembly 6. The feed wet material is delivered by the feed hopper 8 into the input
nozzle 3. During the rotation of the drying drum 1 the material moves along the axis
of the drum on the external surface of the internal drum 1. Moreover, the moving of
the material is provided because of adding of the next batch of the material. During
the moving of the material along with the drying drum, the drying process is
occurring by the flowing of the drying agent through the material. The drying agent

30



36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i MoJsiogux BueHux “O0J1agHAHHSA XIMiYHUX BUPOOHHMUTB i MiANPHEMCTB OyaiBeIbLHUX
MarepianiB”

thorough the burner 9 is pumping in drying chambers and discharged into the
ventilation tube 10. For the intensification of the material drying the swaying
shoulder blades 7, which are made in a form of an ellipsoid and have perforation. The
shoulder blades elevate the material and provide its interspersion and mixing, Them
the material intersperse on the external surface of the internal drum. The dried to the

final humidity is removed thorough the ouput nozzle 4 of the external drying drum 2.
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ABSTRACT. Peculiarities of drum dryer designs for drying bulk materials,
namely zeolite, simulation of zeolite movement in drum dryer, optimal time of
material stay in drying chamber, methods of optimization of drying process and ways
of modernization of drum dryer design are determined.
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AHOTAUIA. Buznaueno ocobaugocmi KOHCmMpYKYiu 0apabaHHux cyuapox
O/ CYWIIHHA CUNKUX Mamepianie, a came yeoaimy, npoeeoeHo IimimayiliHe
MOO€eNB8aHHs PyXy yYeorimy 8 6apabauHuiu cywapyi, OmpumaHo ONMUMAIbHUL 4ac
nepebyganHs mamepiany 8 CYWUIbHIL Kamepi, BU3HAYEHO Memoou Onmumizayii
npoyecy CYWliHHig ma 6CMAHOBIEHO WLIAXU MOOepHi3ayii KOHCmpyKyii bapabannoi
CYUAPKU.

KJIFOYOBI CJIOBA: TIPOLIEC CVYIIIHHA, OEOJIT, BAPABAHHA
CYIIIAPKA, CUTIKMI MATEPIAJI, MOJIEPHIZALIIS.

Zeolite — is a large group of similar in composition and properties of minerals,
aqueous aluminosilicates of calcium and sodium from the subclass of frame silicates,
with glass or mother-of-pearl luster, known for their ability to give and absorb water
again depending on temperature and humidity. Zeolite is used in almost all spheres of
human life from medicine to agriculture. Mankind has long known about the healing
properties of zeolite. In many nations, this mineral has been used to treat

gastrointestinal diseases.
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Drum dryers are mainly used in the technology of zeolite production. However,

the disadvantage of such designs of dryers is the complexity of the design, high
consumption of electricity and gas.

The purpose of this work is to increase the efficiency of the heat exchange
surface and intensify the drying process of zeolite in a drum dryer.

The problem is solved due to the fact that the simulation simulation determines
the optimal residence time of the material in the drying chamber, which should be
equivalent to the drying time. Accordingly, with the obtained residence time of the
material in the drying chamber, it is possible to obtain the geometric dimensions of
the drying unit.

Figure 1 shows the scheme of a drum drying unit for drying zeolite.

1 - loading tray; 2 - drum; 3 - chain nozzles; 4 - bandage; 5 - drive crown gear;
6 - rollers; 7 — reducer; 8 - electric engine.

Figure 1 - Scheme of a drum dryer for drying zeolite

The drying drum is a hollow welded cylinder 2 made of sheet steel, to the walls
of which are welded on the inside of the chain nozzles 3.
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~ The drum 2 is mounted on two bands 4 and rotates on two pairs of rollers 6 by
means of an electric motor 8 and a gearbox 7 through the drive ring gear 5 located on
its outer surface.

Chain nozzles 3 serve to prevent smearing of the drum with the drying
material.

Intensify the drying process and increase the efficiency of the drum dryer by
increasing the temperature and speed of the drying agent, as well as by maximizing
the sealing of the drying chamber in order to prevent the ingress of atmospheric air.

The operation of drying drums is significantly affected by: the tightness of the
installation both during loading and unloading of the material; use of appropriate
nozzles; initial temperature of gases (drying agent); the speed of gas flow of the
material in the dryer.

The mode of operation of drum dryers largely depends on the size and
humidity of the zeolite. The coefficient of filling of the drying drums with zeolite
varies from 0.15 to 0.25. The speed of the agent at the exit of the drum is not more
than 5 m / s. The temperature of the agent at the exit of the dryer 70-150 ° C, drying

time 15-40 minutes, the number of revolutions of the drum - from 1 to 6 per 1 minute.
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YK 66.048.3.069.82(048.83)
IMPROVEMENT OF THE CONTACT TRAY OF THE MASS
TRANSFER APPARATUS
Sameliuk Oleksandr, Andreiev Igor
National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institute»

Abstract. The proposed new design of the plate of the mass transfer apparatus
in which each of the gas pipes is in the form of a truncated cone, which substantially
reduces the technological stresses and concentrations in the shelves. The advantage
of such a plate is the simplification of manufacturing and the increasing reliability
during operation

Key words: MASS-TRANSFER APPARATUS, CONTACT TRAY,
BUBBLING.

YIOCKOHAJIEHHS KOHTAKTHOI TAPLJIKH
MACOOBMIHHOI'O AITAPATA
cryaeHt Camentok Onekcanap, K.T.H., 1ou. AHapeeB Irop
HaunionanbHUil TeXHiYHU YHiBepcUTeT Y KpaiHu
“KuiBcbKkui noJiitexHiyHui iHcTutyT iMeHi Irops Cikopebkoro”

Anomauisa. 3anpononosana HO8a KOHCMPYKYIsI KOHMAKMHOI MapiiKu
MAcooOMIHHO20 anapama, 6 SIKill KOJWCHUL 3 2a308UX nampyoOKié 6UKOHAHO ) 6U2/A0]
3pi3aH020 KOHycd, WO ICIMOMHO 3MEHWYE MEXHONAO2IYHI HANPYICeHHA ma
KOHYeHmpayito Hanpyxicewv )y noaomui mapiaku. llepesacoio makxoi mapinku €
CNpowerHs il BUCOMOGIEHHS, A MAKOJNC NiOsUUeHHsT HaldililHocmi nio  yac
ekcnayamayii.

Kniouosi cnosa: MACOOBMIHHUI ATTAPAT, KOHTAKTHA TAPUIKA,
BAPBOTAX.
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Contact trays are common in heat and oil exchange equipment of chemical, oil
refining, food and many other industries.

Cap tray are one of the most efficient working elements of mass exchange
machines, which provide high efficiency of operation in a wide range of heavy and
light phase loads.

Despite the efficiency and reliability of the existing contact trays of mass
exchange machines, which have proved to be effective in handling a wide variety of
environments, the search for ways to improve their design has continued over the past
decades [1]. First of all, this can be explained by the desire of researchers and
designers to develop designs of universal contact trays rather than specialized ones,
which will allow to efficiently handle many environments with different properties.

A disadvantage of existing typical caps is their complex construction, which in
turn complicates the installation and removal of caps on the device.

The authors proposed a new design of the trays, which simplifies the
production of a horizontal tray deck and improves the operational characteristics of
the contact device [2].

The proposed tray comprises a horizontal sheet 1 which is mounted upwards
by openings 2 in such a way that gas pipes 3 are formed and are directed upwards by
cylindrical annular projections 4 which are coaxial with them, Caps 7 are fixed on the
bases of 5 with slots and / or slots 6, wherein each of the gas pipes 3 is in the form of
a truncated cone, the diameter of the larger base of which is equal to the diameter of
the corresponding cylindrical annular projection 4 (figure 1).

The tray works like this.

During the operation of the mass exchange apparatus, the heavy phase moves
along the horizontal canvas 1 of the tray, and the light phase passes through the gas
pipes 3, the annular space between them and the caps 7, their vertical slots and / or

slots 6 and further through the heavy phase layer, It moves on a horizontal canvas 1.
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1 — horizontal sheet, 2 — openings, 3 — gas pipe, 4 — cylindrical annular projection,
5 — base, 6 —slit, 7 —cap

Figure 1 — Contact tray for mass exchange apparatus

The proposed contact tray simplifies the manufacture thereof and also increases

the reliability of the mass exchange apparatus.
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VYK 544.723
IMPROVEMENT OF THE ADSORBER DESIGN
Trachuk Egor, Andreiev Igor
National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institute»

Abstract. The new design of the apparatus for adsorption process is
indrodused. As a result of the improvement carried out, the experimented adsorbent
from the perforated barrel can be removed quickly and reliably, thereby significantly
increasing the usability of the adsorber.

Key words: ADSORPTION, ADSORBER, SORBENT, REGENERATION.

YIOCKOHAJIEHHS KOHCTPYKIII AJCOPEEPA
ctyaeHt Tpauyk €rop, K.T.H., 1ou. Aaapees Irop
HaunionanbHUil TeXHIYHMH YHiBepCUTET Y KpaiHU

“KuiBcbkuil noJiitexHiynuii iHcTutyT iMeni Iropsa Cikopcbkoro”

Anomauin. Haseoena nosa koHcmpyKkyis anapama OJisi 30ilCHEeHHs. Npoyecy
aocopoyii. B peszynomami nposedenozo YOOCKOHANEHHs 3a0e3nedyemvpcs WeuoKe i
HaOlliHe BUOANEeHHS BIONPAYbOBAHO20 AOCOpOeHmy 3 nepghoposanoco cmaxkaia, a

omoice iCMmOmHO NIOBUULYEMBbCSL 3PYUHICb eKCcniyamayii aocopoepa.

Knrouoei cnosa: AJJCOPBILIA, AICOPBEP, COPBEHT, PETEHEPALIIA.

Equipment for separation of gas and liquid media of homogeneous systems,
including adsorption and ion-exchange processes, is used in chemical, oil-refining,
food and other industries, as well as in water purification.

Adsorber operation features periodic regeneration and full adsorbent reboot. As

the device works, the micropore is inevitably filled with a pollutant, which gradually
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reduces the efficiency of capture of undesired or harmful components of the gas
phase.

Batch action adsorbers with a fixed layer of adsorbent have become
widespread in industry. That type adsorber consists of a vertical housing, a removable
lid, connections, a perforated barrel filled with adsorbent, and an unloading hatch
arranged on the bottom of the perforated barrel.

Despite a simple design, the specified adsorber is characterized by low
serviceability. Then, if an adsorbent in the adsorber needs to be replaced, a discharge
hatch is opened and through it the adsorbent is removed. However, on the bottom of
the perforated nozzle, on the side opposite the discharge hatch, a stagnation zone is
formed, which makes it significantly more difficult to completely remove the spent
adsorbent from the perforated barrel.

To ensure the quick and reliable removal of the used adsorbent from the
perforated barrel, which significantly increases the usability of the adsorber, the
authors proposed that the perforated barrel must be designed in such a way that it is
removable from a vertical housing and can be removed by the mounting thereof in a
vertical housing through the top base of the vertical housing, provided that the head is
removed.

In the most acceptable example of an adsorber design, a removable head with a
vertical body can be connected by a bayonet lock.

The perforated barrel can be embodied in the form of an annular cylinder

(figure 1a) or in the form of a cylinder (figure 1b).
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1 —housing, 2 — head, 3, 4 — nozzle, 5 — adsorbent, 6 — perforated barrel,
7 — bayonet lock
Fugure 1. Adsorbers with perforated barrels that embodied in the form of an annular

cylinder (a) and in the form of a cylinder (b).

The proposed adsorber design significantly improves the serviceability of the
adsorber.
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VYK 544.723
FLAME CATCHER
Koliadenko Vladyslav, Andreiev Igor
National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institute»

Abstract. The above-mentioned constructions and the principle of its
operation. The invention relates to perfecting a flame catcher nozzle which is highly
efficient, ensures the recycling of glass industry wastes, and reduces the cost and
mass of flame catchers,

Key words: FLAME CATCHER, FIRE RETARDANT MATERIAL, FLAME
LOCALIZATION.

BOI'HE3ATPUMYBAY
cryneHT Konsaenko Binaaucnas, K.T.H., gou. AHapees Irop
HauionanbHui TeXHIYHUI YHIBEpCUTET YKpaiHU

“KuiBcbKkui noJiitexHiyHui iHcTutyT iMeHi Irops Cikopebkoro”

Anomauia. HasedeHni KOHCMPYKYis 8ocHe3ampumyeaua i NPpUHYUN 1020 pobomu.
3anpononosano  600OCKOHANEHHA  HACAOKU  6]061106A4A  NOAYM S,  AKA
XapakmepuzyeEmMuvCsi BUCOKOW eheKmusHicmio, 3abesnedye ymuaizayio 8i0xo0ie
CKJISIHOI NPOMUCTIO80CHI, 3HUJICEHHS 8aApMOCMI | Macu 3aco0ié 0l 81081H06AHHS

noyMm si.

Kniouosi cnosa: BJIOBJIFOBAY TIOJIVM’S, BOI'HE3ATPUMYIOUUIA
MATEPIAJI, JIOKAJI3ZALILA ITOJIYM’ 4.

Flame catcher is designed to prevent flames from spreading through gas lines.

In order to prevent the propagation of flames, a layer of bulk material - a nozzle - is

used in such devices, which can be in the form of a combination of natural or ground
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stone - pebbles, gravel or crushed stone. A typical design of the device is shown in

the figure 1.
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1 —body, 2 — nozzle, 3 — flat cover, 4 — conical bottom, 5 — pylon;
6 — fitting for input, 7 — fitting for evacuating mixtures, 8 - hatch for filling of a
nozzle, 9 — hatches for unloading of a nozzle.

Figure 1. Flame catcher

Flame catcher is a steel vertical cylindrical apparatus consisting of a body 1, a
basket and a flat cover 3. Inside the apparatus is a basket consisting of a frame on
which the meshes are fixed. In the annular section formed from the nets, a nozzle 2 is

filled in. The nozzle is loaded through hatch 8 and unloaded through four hatches 9 in

the lower part of the body.
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36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i MoJsiogux BueHux “O0J1agHAHHSA XIMiYHUX BUPOOHHMUTB i MiANPHEMCTB OyaiBeIbLHUX
MarepianiB”

The disadvantage of the nozzles that are used in our time is considerable mass
and quite high cost due to the need to obtain the free-flowing material of the desired
fraction.

The authors proposed the use of glass fight as a nozzle for a flame catcher. In
the most suitable example of a technical solution, the glass-glass-containers shall be
applied [1].

The use of the proposed technical solution makes it possible to recycle glass
containers, which have lost their consumer properties (in particular glass bottles and
bottles). This makes the flame catcher nozzle highly attractive in terms of ecology
and cost.

The use of a glass-glass-glass container as a flame catcher nozzle also provides
a low hydraulic resistance of the above nozzle, Since the curvilinear fragments of
glass-glass-glass-fibreglass are guaranteed to form channels between each other for
the passage of the gas flow and the retention of the flame (the melting point of the
quartz glass pane is 1700-1800°C).

The use of the proposed technical solution makes it possible to use the nozzle

of a flame catcher, which is characterized by high efficiency and low cost and mass.
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Anomauia. Ilposedeno awnaniz icCHyOUUX 6UOI8 MEXHONO02IL BUPOOHUYMBA, SIKI
MOJCHA — 3acmocogyeamu 011 ooepycanus.  OOIpyHmMOBaHo  HeoOXIOHICmb
BUKOPUCTNAHHS AOCOpOepa 8 MexHON02IUHIN cXeMi 8UPOOHUYMEA CIPKU.
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3IOPAHHA, ABCOPEEP, ITIPOMUCIIOBICTD.

Sulfur is the tenth most common element by mass in the universe, and the fifth
most common on Earth. Though sometimes found in pure, native form, sulfur on
Earth usually occurs as sulfide and sulfate minerals. Being abundant in native form,
sulfur was known in ancient times, being mentioned for its uses inancient
India, ancient Greece, China, and Egypt. Historically and in literature sulfur is also
called brimstone, which means "burning stone". World sulfur production is ~ 70

million tons / year, Figure 1 and 2.
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The most common are the following processes of sulfur production.

1. Direct Klaus process, including the processing of acid gas with high
ammonia content.

This method of obtaining sulfur is based on the partial oxidation of hydrogen
sulfide acid gas by burning it in an insufficient amount of air for complete
combustion. In this case, up to 75% of the sulfur contained in the initial hydrogen
sulfide can be obtained in the furnace of the thermal reactor. Further extraction of
sulfur is carried out on the catalyst in catalytic stages and, if necessary, on the
installation of purification of exhaust gases. The process is used at a concentration of
hydrogen sulfide in acid gas of 45 - 100% mol.

The presence of ammonia in the acid gas can adversely affect the performance
of the installation. Therefore, special measures are taken to burn it to nitrogen in the
thermal stage. The degree of conversion of hydrogen sulfide to sulfur when using this
technology depends on the concentration of hydrogen sulfide in the acid gas and is 95
- 96% for the scheme with two catalytic stages and 97 - 98% for the three-stage
scheme.

2. The process of "direct oxidation" of hydrogen sulfide on the catalyst to
elemental sulfur.

The essence of the process is to carry out the reaction of hydrogen sulfide with
oxygen in the air on a special catalyst. The process is used at a concentration of
hydrogen sulfide in acid gas from 0.1 to 0.5 to 9% mol. In the case of low
concentrations of hydrogen sulfide - up to 3% moll - the process is carried out in 1
step, with increasing concentration, the number of steps is increased. As a rule, the
degree of conversion of hydrogen sulfide to sulfur in the direct oxidation unit without
additional purification of tail gases does not exceed 85%.

3. Obtaining sulfur by the method of "1/3 - 2/3".

The process is used at a concentration of hydrogen sulfide in acid gas of 20 -
45% mol. The essence of the process is that part of the acid gas (up to 2/3 of the total)
Is bypassed past the thermal reactor directly into the catalytic reactor. And the

remaining acid gas is burned in a thermal reactor under conditions that ensure
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complete combustion of hydrogen sulfide. Thus, sulfur is formed only in catalytic
stages, of which there may be several. The process has technological shortcomings
that have led to its limited scope. The total degree of conversion of hydrogen sulfide
to sulfur for this technology depends on the number of catalyst steps used and the
composition of the acid gas fed for processing.

4. The process of sulfur production with the combustion of part of the formed
sulfur.

The process is used when the concentration of hydrogen sulfide in the acid gas
Is less than 20% mol. The essence of the process is that the sulfur dioxide required for
the Klaus reaction is formed by burning part of the obtained sulfur. This technology
has the same disadvantages as the "1/3 - 2/3" process, but in some cases this
technology is preferred. The total degree of conversion of hydrogen sulfide to sulfur
when using this technology depends on the number of catalyst stages used and can
reach up to 98%.

5. Sulfur production process with recirculation of part of process gas.

The process is used at low hydrogen sulfide content in acid gas. The essence of
the process is that to reduce the overheating of the catalytic reactor in the process of
obtaining sulfur, part of the reacted gas is fed to the inlet of this reactor. A special
catalyst is used in the process; a gas blower is used. The degree of conversion of
hydrogen sulfide is determined by the number of catalytic stages.

It should be noted that when using any of the above methods of obtaining
sulfur in the production scheme, it is important to use an absorber. Because in any
case, the production will be either emissions of flue gas, which may have residues of
sulfur or its oxide, or emissions of acid gas.

There are currently several methods for desulfurizing gas streams. However, in
recently, the most widespread are the so-called semi-dry methods: absorption-thermal
and absorption-adsorption.

The essence of these methods is subtle spraying water and reagent in a gas
stream. At the same time along with the purification of gases from sulfur dioxide

occurs complete evaporation of moisture, and the resulting solid particles are
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removed in the bag filter. In addition to sulfur oxides, from flue gases also remove
other harmful components.

Solid reaction products such as calcium sulphates, sulphites, chlorides, fluorites
and carbonates together with unreacted lime are removed with the exhaust gases in
the bag filter.

You can also consider using a conventional plate or nozzle absorber.

The acid gas supplied for cleaning enters the lower part of the absorber. This
unit usually contains 20 to 24 plates, but for small installations it can be a column
equipped with a nozzle. An agqueous solution of the amine enters the upper part of the
absorber. As the solution flows down the plates, it is in contact with the acid gas as
the gas moves up through the layer of liquid on each plate. When the gas reaches the
top of the vessel, almost all of the H2S and, depending on the absorbent used, all of
the CO2 is removed from the gas stream. The purified gas meets the specifications

for, hydrogen sulfide and carbon dioxide, total sulfur.
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UDC 661.33
THE MODERNIZATION OF THE EVAPORATOR FOR BRINE
PURIFICATION IN THE SODA ASH PRODUCTION
student Matvienko A.A., assistant professor, Ph.D. Huliienko S.V., senior
lecture, Ph.D. Sachok R.V.
National Technical University of Ukraine

«lIgor Sikorsky Kyiv Polytechnic Institute»

AHoTauisi: Pozenanymo MoO0epHi308aHO KOHCMPYKYIO 8UNApHO20 anapama,
NPU3HAYEH020 Ol OYUWEHHs ponu y BUPOOHUYMBI KAIbYUHOBAHOI  Ccaou.
MooepHuizayis cnpsamosana Ha NiOBUWEHHS e@peKMUBHOCMI BUNYVYEHHS KPAaNniuH
PIOUHU 3 BMOPUHHOL NAPU MA NOJIA2AE Y BCMAHOBIEHHI 8 Cenapamopi conie HoBoi
KOHCMPYKYIL.

KawuoBi caosa: COJIA, BUIIAPIOBAHHS, KOHIIEHTPYBAHHA,
BTOPHMHHA ITAPA, CEITAPATOP, COILIO.

Abstract: The modernization of the construction of the evaporator for brine
purification in the ash soda production is considered. The modernization is designed
to increasing of the effectivity of the removing of the liquid drops from the valor and
it consist in the installing in the separators the jets od the novel construction.

Keywords: SODA, EVAPORATION, CONCENTRATING, SECONDARY
VAPOR, SEPARATOR, JET.

The sodium carbonate (soda ash) obtaining is a multistage process and the
technological plant involves several separated blocks. Brine purification is one of the
parts of this technological plant. The sodium carbonate is used in the production of
aluminum from bauxites, in oil refining and oil production, in the production of
synthetic fibers, cellulose, synthetic detergents, etc. The ash soda is also used in
grand amounts in the production of glass, soap, and paper, in the textile industry, and

housekeeping [1].
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The modernization of the evaporation plant is necessary for increasing the final
concertation and improving the quality of the obtained salt, and also for decreasing
the value of this process of production and decreasing the technological impact on the
environment. The main direction of the improvement of the soda technology is the
combination with the production of nitrogen media and the development of waste-
free manufacturing [1].

In this work the modernization of apparatus for brine evaporation in its
purification process is considered.

The evaporator, which consist the vertical cylindrical shell with the top and
bottom closures, the heating chamber, the circulation tube, the separation part, which
consists the centrifugal separator, which is made in a form of the cylindrical and
conical tank with the inserted plain jet [2], is the closest by the essence to the
proposed technological idea.

The main disadvantage of this construction is the insufficient effectivity of the
jet and centrifugal force.

The proposed technological idea is based on the aim to increase the effectivity
of the jet and to increase the impact of the centrifugal force in the evaporator.

The set task is archived in the following way. The evaporator (figure 1), which
consist the vertical cylindrical shell with the top and bottom closures, the heating
chamber, the circulation tube, the separation part, which consists the centrifugal
separator, which is made in a form of the cylindrical and conical tank with jets have
the novel design of the jets according to the proposed technological idea namely the
jets are made in an arcuate form and with parabolic cross section (figure 2).

The evaporator behaves in the following way. After filling of the boiling tubes
by the evaporated liquid, the heating agent (vapor) is discharged into the heating
chamber (tubular annulus). The liquid in the tubes in heated and evaporated. The
formed secondary vapor flows with the drops of the liquid from upper tube space to
the separator thorough the arcuate jets with parabolic cross section. In this case the
jets are the especially shaped close channels, which are destined for the acceleration

of the vapor-liquid mixture to the necessary velocity. Leaving the jets the vapor
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liquid mixture enters to the internal part of the separator. The centrifugal force, which
appears during this, influents to the liquid drops and throw off its to the walls of the
separator. Therefore, the caught liquid flows to the conical tank 4, the by the tube 5
fall to the liquid (solution) chamber of the evaporator. The overflow tube 5 acts also
as hydraulic hitch of the separator. The pacificated secondary vapor leave the
separator and it is delivered to the heating of the next frame body of the evaporator or

others heat consumers.
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I
1 - shell, 2 — circulation tube, 3 — cylindrical tank of the separator 4 — conical
tank of separator, 5 — overflow tube, 6,7 — connecting parts

Fugure 1 — The scheme of evaporator
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Figure 2 — The proposed construction of the jet.

The proposed construction of the jet allows to increase its effectivity and the
centrifugal force which is developed in the apparatus. It should be notice, that the
kets in this separator are used for increasing of the flow velocity and,
correspondingly, increasing of the centrifugal force, which influences to the flow,
which promotes the effective removing of the liquids drops from vapor.

References:

. 3aranpHa ximiuHa TexHousoris: [linpyunuk / B.T. SABopcekuii, T.B. [lepekymnko, 3.0.
3nak, JI.B. CaBuyk. — JIpBiB: BwupaBHuutBo HamioHansHOTO yHIBEpCUTETY
«JIbBIBCBKA TIOJITEXHIKA», 2005. — 552 c.

. ITatent NeUA 80776 U Vkpaina, MITIK BO1D 1/00, F22B 37/00, 3assa. 14.02.2006,
Ony61. 25.10.2007 Bron. Ne 17

53



36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i MoJsiogux BueHux “O0J1agHAHHSA XIMiYHUX BUPOOHHMUTB i MiANPHEMCTB OyaiBeIbLHUX

MarepianiB”
Y]IK 664.8.047
JOCIIIZKEHHS ITPOLECY KOHBEKTUBHOI'O CYIHIIHHSA
IJIOAIB AUBA
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IncruTyT Texniunoi Temiodgizuku HAH Ykpainu

AHOTAIIA. Po3pobaeno eHepeoegheKmusHi pexcumu 3HeB00HEeHHS NA00i8
ausu nio yYac 00epicaHHs 4uncie, sAKi 3a0e3neuyomv MaKCuMaivbHe 30epedceHHs
HAMYPATbHUX NOHCUBHUX PEUOBUH, WO MICMAMBCSL Y CEINCUX NIOOAX.

K/TFIOYO0BI CJIOBA: AVIBA, ®PYKTOBI YWUIICU, KOHBEKTUBHE
CTAJIIMHE CYILIIHHS, EHEPTOE®EKTUBHICTb.

RESEARCH OF THE CONVECTIVE DRYING PROCESS QUIET FRUIT
Ph.D. Husarova O., Ph.D. Shapar R.
Institute of Engineering Thermophysics of the NAS of Ukraine

ABSTRACT. Energy-efficient regimes for dehydration of quince fruits during
chip production have been developed. The proposed regimes ensure maximum
preservation of natural nutrients contained in fresh fruit.

KEYWORDS: QUINCE, FRUIT CHIPS, CONVECTIVE STAGE DRYING,
ENERGY EFFICIENCY.

AliBa MICTUThH 0€3Jlild KOPUCHUX peuoBUH. B ii ckiaail € rimokosa, GpyKTosa,
s0yyHa 1 JJMMOHHA KUCJIOTA, TIEKTUHOBI PEYOBHHM, COJIl 3ai3a, Kaiiwo, dhochopy i
Kaunblifo, BitaMiau A, B, C, E 1 PP. AiiBa xapakTepu3yeThCsi HU3bKOIO KaJIOPIHHICTIO,
3aBASIKM YOMY KOPHUCTY€ETHCSI MPUXMUIIBHICTIO TIETOJIOTIB. Y CBIKOMY BUIJISIAL ailBy
BXKMBAIOTh BKpall piiko, 60 BOHA BII3HAYAETHCS KHUCIMM 1 TEPNKUM cMakoM [1].
AJbTEpHATUBHUM BaplaHTOM CBDKIA alBl € CIOXHUBAaHHA Y BUIJISAL CYHIEHUX

MPOJIYKTIB, HAMPUKIIA], YUTICIB.
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HasiBHiCTh B cKiIafi aiiBH I[yKpiB, OPraHIYHUX KHUCIOT 1 MEKTHHOBUX PEUYOBUH
YCKJIQJHIOE  TPOLEC CYIIIHHSI, TOMY MeTOW Po0OTH € PO3pOOJICHHS
eHeproe()eKTUBHUX PEKHUMIB 3HEBOJHEHHS TUIOAIB I Yac OJCpKaHHS YHWIICIB Ta
30epekeHHs HaTypaJIbHUX MMOKUBHUX PEUOBUH CUPOBUHH.

O00’exkT Ta MeTOAHU A0CTiTKeHHsI. B KOCT1 00'€KTY TOCIIIPKEHHS] BUKOPUCTAHO
CBIXI1 IJIOJIM aiBM Hapi3aHl KPyXaJIbLAMHU a00 HaMiBKPYKaIbISIMU 3aBTOBIIKA 1...4
MM. BHBYEHHS KIHETUKM TIpOLECY KOHBEKTHUBHOTO CYIIIIHHS TMPOBOAWIA Ha
EKCIIEPUMEHTATLHOMY CTEHJII 3 CHCTEMOI0 aBTOMATUYHOTO 300py Ta 0OpoOKH
1H(opMalIii 10 3JIMIIIKOBOT BOJIOTOCTI MaTepiaiy sika He mepeBulnye 8 % y pexxumax
CTaJ1itHOTO 3HEBOJHEHHS B Jlana3oHl TeMIepaTyp CyIIUILHOTO arenrta Bijg 55 10 95
°C, mBuakocTi pyxy 1,5 m/c, Bosorosmicti 10 r/Kr cyxoro nositps.

PesyabTatTt Ta ix o00rosopeHHsi. Pe3ynbTaTM = TEOpETUYHHUX  Ta
EKCIIEPUMEHTAJIbHUX JOCIIKEHb MTOKa3ajM, 10 000B’3KOBOIO YMOBOIO MEPEPOOKH
POCJIMHHOI CUPOBHMHHM € TEIUIOBOJOra 00poOKa TKaHWH, TPUBAIICTh Ta €(DEKTUBHICTD
AKO1 3aJICKUTh Bl Marepiaiy, HOTo CTYMEHs 3plIoCcTi Ta moApiOHeHHS [2].

Hamu noBeneHo, 1o nepes CymiHHIM HEOOX1THO 3/IMCHIOBATH MAPOTEPMIUHY
00poOKy 1IoA1B aiiBu 3a Temmnepatypu 75...88 °C 3 Burpumkoro npotsrom 30...60 ¢
[3]. AfiBa — mEKTHHOBMICHA CHPOBHHA, a OT)KE MAPOTEpPMidyHa OOpOOKa CHpHsE
TIAPOJII3y MPOTONEKTHHY B po3uvHHY (opmy. OOpoOka Takox cTaduLIizye KOJip,
1HaKTUBY€ (PEPMEHTHY CHCTEMY Ta 30UIbIIYE KIITUHHY MPOHUKHICTH. 30UIbIIECHHS
KJIITUHHOI TPOHUKHOCTI IHTEHCU(PIKY€ TEIIOMAacCOOOMIH i1 YaC CYUIIHHS.

ExcrniepruMeHTanbHO BU3HAUEHO, IO CYIIIHHS JOIUIBHO MPOBOJIUTU Y PEKUMI
JBOCTQIIMHOTO 3HEBOJHEHHS, HAa TEpIIA CcTagli Mpu TeMmIepaTypi TeIIOHOCI
65...95 °C no piBHOBaXHO1 3 HABKOJUIITHIM CEPEIOBHUIIIEM BOJIOTOCTI MaTepiaiy, a
Ha npyrii 3a temmeparypu 55...60 °C. OnmepkaHi YUIICH MaJld CBITIO-KPEMOBUI
KOJIp, TPUEMHUN COJIOJAKUN CMakK 1 3amax, XapaKTepHUH CBUKIM aiiBl, XPYCTKY
cTpyKTYypY [3].

3a3HayeHUil TeMIlepaTypHUN [1alma30H 3arodira€ BUHUKHEHHIO HE3BOPOTHUX
MpOLIECiB, $KI 3/1aTHI MPU3BECTU IO MOTIPUIEHHS SKOCTI HPOIYKTY, OCKUIbKU

TeMIiepaTypa MaTepiaity BIPOAOBXK Mpoliecy MIATPUMY€EThCA Ha piBHI 55...60 °C.
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[ToOynoBani rpadiuHi 3aJ€KHOCTI MOKA3AIH, IO BUJAJICHHS BOJOTH 3 ILJIOJIB
aliBU MPOXOJUTH 31 CMAJHOIO MIBUAKICTIO BIPOJOBXK ycboro npoiecy. [lopiBHsIIbHUIN
aHaT3 KPUBUX KIHETUKHM CYIIIHHS B MEXax AOCTIHDKCHHX IapaMeTpiB IOKa3ye
CKOPOYEHHS TPUBAJIOCTI MPOLIECY B PEKUMaxX ABOCTAiHOTO 3HEBOAHEHHS Bia 10 10
20 % TOPIBHSHO 3 OJTHOCTA{IMHHIM.

Yuricu 3 QpyKTiB, K MPOAYKTH 30POBOTO XapuyBaHHS, BUKOPUCTOBYIOTH JIJIs
IPUTOTYBAaHHS JCCEPTIB a00 BXXUBAIOTH SIK caMOCTIiiHI poaykTu. Koo croskuBayib
MPEJICTaBICHO PECTOPAaHHUMH, OCBITHIMU, TYPUCTUYHUMH, CIIOPTUBHUMH Ta 1HIIMMU
3aKJIaJaMHu.

BucnoBku. TakumM 4YWHOM, Ha TIJICTAaBl Yy3arajlbHEHHS 3aKOHOMIPHOCTEH
BOJIOTOOOMIHY 1]l Yac TEIUIOBOJOroi oOpOOKM W CYIIIHHSA ailBU, BCTAHOBJIEHO Ta
PEKOMEH/IOBAaHO ONTHMAaJIbHI PEKUMHU IPOBEIACHHS MpOLECy, SKI CKOPOUYYIOTh
TPUBANICTh, 3HUKYIOTh CHEPTOBUTPATH Ta 3a0€3ME€UYyI0Th MAaKCUMaJIbHE 30€pEKCHHS
HATYpaJIbHUX MOXUBHUX PEUOBHUH, 1[0 MICTATHCS y CBIKUX TUIOIAX.
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V]IK 663.551

OYMIIEHHS CIIUPTY BIJ JOMIIIOK ITPU NUKJITYHIN
PEKTH®IKALIL
K.T.H., foreHT bymii FO.B.
HauionanbHui yHiBepcHTeT Xap40BHUX TeXHOJI0rii, M. KniB, Ykpaina
1.T.H., ¢.H.c O6om0Buu O.M., k.1T.H. Cunoperko B.B.
IHcTuTyT TexHiYHOI Tenopizuku, m. Kuis, Ykpaina
AHoTanisi:  3anpononoano  enepeozbepicaiouy  MEXHONO2II0  YUKIIYHOL
pexkmugbikayii 8 MacooOMIHHUX anapamax, OCHAWEHUX NPOBATbHUMU MAPIIKAMU.
Pezynomamom 3acmocyeanns mexuonocii cmano nio8UWjeHHs CHYNeHs OYUCHKU
emunogoz2o cnupmy 6i0 oomiwox Ha 30 %, 36inbuenus KoHyewmpayii cnupmy &
opasicnomy oucmunami Ha 28 %, 3meHwennsa eumpam 2pitouoi napu na 37-40 %.
Kuarwuosi ciaosa: CIIMPT, MACOOBMIH, KOHTPOJIbOBAHI IIMKIJIH,
KOJIOHA, PEKTU®IKAILILA

Abstract: Energy-saving technology of cyclic rectification in mass exchangers
equipped with failure plates is offered. The result of the application of the technology
was to increase the degree of purification of ethyl alcohol from impurities by 30%,
increase the concentration of alcohol in the distillate by 28%, reduce the
consumption of heating steam by 37-40%.

Keywords: ALCOHOL, MASS TRANSFER, CONTROLLED CYCLES,
COLUMN, RECTIFICATION.

B ymoBax 3pocratoumx I[ilH Ha EHEProHocli po3poOka eHeprozoepirarumx
TEXHOJOTIM € TMepIIOYeproBUM  3aBJAHHSAM, aKTyalbHUM JJIi  CIHPTOBOI
npoMuciioBocTi. HepocraTHili yac KOHTaKTy Hapu 1 piIiHUA 3HMXKYE €(EKTUBHICTD
MacooOMIHY Ha Tapijkax MacOOOMIHHMX KOJIOHHUX amapariB 1 MPU3BOJIUTH [0
30UTbLIEHUX BUTpAT TPIIOYOi MapyW B NPOLECaX BHIYYECHHS CHUPTY 13 Opaxkku 1

MOAAJIBIIOT OO OYMCTKHU B TUIIOBUX Oparopektudikamiitaux ycraHoBkax (bPY).
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Meroto pobotu Oyio AocHiKeHHS €(EeKTHBHOCTI €HEProoIaJHOI TEXHOJOTIi
IUKTYHOI pekThdikaiii B MacoOOMIHHUX amapaTaX, OCHAIIEHMX IPOBaJIbLHUMHU
TapiJKaMy, BU3HAYCHHS MUTOMOI BUTPATH TapH, CTYIICHIO BUJIYYEHHS Ta KPaTHOCTI
KOHIIEHTPYBaHHS JIETKUX JOMIIIOK CITUPTY.

3anponoHOBaHa TEXHOJIOTIS mepeadayana 31MCHEHHS KOHTPOJbOBAHUX ILUKIIIB
3aTpUMKH 1 niepenuBy pinunu [1]. s ii peamizamii cniBpobitarkamMu TOB «TICEP»
B cmiBmpami 3 HaykoBusmu Kapeapu HYXT 1 ITT® Oyma BurortoiieHa
EKCIIEpUMEHTAIbHA KOJIOHA 3 TApUIKaMH 13 3MIHHUM XUBUM Tiepepizom. Komona Oymna
OCHAIIICHa PYXOMHUMH TIEPEIMBHAUMH TPHUCTPOSMH, 3’€IHAHUMH 3 TPUBOJTHUMU
MEXaHi3MaMH, Jid SKUX BigOyBaacs BIAMOBIIHO JIO MporpamMud KoHTpoJiepa [2].
HocmipkenHss npoBoAwnch y BUpoOHUUnX ymoBax Il «YyaHIBCbKMI CIMPTOBUIN
3aBOJI» B MpOIECax MEPEroHKu OpakKW 1 BUIYYEHHS €TUJIOBOTO CIUPTY 13 TOJIOBHOI
¢bpaxkuii (['®) ciupty eTunoBoro.

Ha nepmomy erami NpoBOAMIIMCH JOCHIDKEHHS B MPOLECI MEPEroHKH 3piioi
Opaxxku. [1in yac BIIKpUBaHHS MEPETUBHUX OTBOPIB KUBUI Mepepi3 TapijIoK MUTTEBO
3pocTtaB Big 2,6 % a0 51,7 %, npu nbOMy IIBUIKICTh MAPU 3MEHIIYBAJIACh, 1 P1IMHA
Micisl 3aTPUMKU TNepesiBajiach 4yepe3 Bcl OTBOpH. [1og0BKeHHs yacy nepeOyBaHHS
OpaXku Ha Tapuikax A0 12 ¢ J03BOJNHWIIO MiABUIIMTH KOHIIEHTPAII0 CIOUPTY B
OpaxkHOMY TUCTWIATI 10 63...65 % 00., IpoBOAUTH OUIBII TIUOOKY T1APOCETEKIIi0
TOJIOBHUX 1 BEPXHIX MPOMDKHHX JOMIIIOK CHOUPTY B EMIOpalliifHii KOJOHI Ta
MIJBUIIUTU CTYIIHb OYMUCTKH €MIOpaTy 1 PEeKTU(]PIKOBAHOTO ETHJIOBOTO CIHPTY.
BcranoBieHo, 1o BUTpaTH Tpit0vyoi mapyu Ha MEPEroHKY Opa)KKW CKOPOYYBaIHCh Ha
37 % (mo 14, 4 xr/man a.a.). Cnoci0 BUKIIOYA€E MOKJIMBICTh YTBOPEHHS 3aCTIMHHUX
30H Ta MPUTOPAHHS 3BAKEHUX YACTHHOK OpakKKH, IO J03BOJISIE TIOJOBXHUTH TEPMIH
e(eKTUBHOT eKCILTyaTaIlii KoJIOHU 0e3 1i 3ynmuHKH Ha npodigakTuydHi podortu [3].

Ha npyromy erami gociipkeHb eKCIIEpUMEHTabHA KOJIOHA TIPAIIOBajia B PEKUMI
PO3rOHKHM cnupTOBMICHUX (pakuiii. Ha Tapinky xuBnenHs mnonaBanu ['d cnupty
€THJIOBOTO pa3oM 13 CHBYIIHOIO (pakifiero B KuibkocTi 10 % Big aOCOMOTHOTO
ankoroiito (a.a.) Opakku. Ha BepxHIO Tapiiky Oe3mepepBHO HaAXOJujIa Tapsya

MOM’sIKIIIEHA BOJA ISl TIAPOCENEKIlli JeTKUX JoMimoK. KoHIeHTparllisi eTUI0OBOro
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CIUPTY B KyOOBil piauHi cTaHOBWIA 5...6 % 00. I3 KOHIEHCaTOpa KOJIOHM BiAOUpaIH
koHIeHTpaT rosnoBHOi ¢pakimii (KI'd) B kimbkocti 0,15 % Binm a.a. Opaxku,
KOHTPOJNIOIOYM  SIKICTh ~ PEKTU(IKOBAHOTO  CHUPTY. Jns  mpoBeneHHS
xpoMarorpadiyHOTO aHami3y BiAOWpanw AOCTIAHI TPOOHM 1O BHUCOTI PO3TIHHOI
KOJIOHH, NpoOu KyboBoi pimuam, ¢uermm i KI'®. Ix amaniz noxasas, mo npu
MOJIOBKEHHI Yacy mnepeOyBaHHA PIAUHHM Ha Tapiikax 10 30 ¢ CTyMiHb BHIIyY€HHS
aJNbJETIIB, BUIIUX CIHMPTIB CHUBYUIHOI OJii Ta METHJIIOBOIO CHUPTY 3pocTajia B
cepenabomy Ha 30 %, a KpaTHICTb KOHLIEHTPYBAHHS TOJIOBHUX 1 BEPXHIX MPOMIKHHUX
JOMIIIOK migBuIyBanack Ha 32 %. [Ipu npoMy nmuTOoMa BUTpaTa rpiloyoi Mapu Ha
IpoIIeC pO3roHKH ckopouyBaiack Ha 40 % (1m0 13 xr/man a.a., BBEJICHOrO Ha TapiJIKy
KUBJICHHS). SIKICHI TOKa3HUKW PEKTU(PIKOBAHOTO CIHUPTY TiJI Yac JOCIIIKEHb
BIIMIOBI AT BUMOTaM JUIsl Kateropii «JIrokcy.

BucHoBku : BukopucTaHHS 3alpoONOHOBAHOI EHEProOMIaJHOI TEXHOJOTIi
pexktudikanii 3 KOHTPOJIbOBAHMMHU LHKIAMH 3aTPUMKH PIAMHH Ha CTYHEHSX
KOHTaKTy J103BOJISIE€ MIBULIUTH CTYIiHb OYUCTKU €THJIOBOTO CIHUPTY BiJ JOMIIIOK Ha
30 %, 30UIBIIMTHM KOHLEHTpALil0 CIHUPTYy B OpakHOMYy AMCTWIATI Ha 28 % B
nopiBHsAHHI 3 TUnoBuMU bBPY. Ilpu mpoMy mnumromMi BHUTpaTh TIpitodoi mapu
ckopouytoThcsi Ha 37-40 %, a TOKAa3HUKM TOBAPHOTO CHHUPTY BIAMOBIAAIOTH
HOPMAaTHUBHUM.

IlepeJiik mocujIanb:

1. IMarenr VYkpainm 89874 C2. Cnocid mnepenuBy piIMHU IO TaplikKax
KOJIOHHOTO arapara y Ipoleci MacooOMiHy Mix maporo ta piguHoro / Imutpyk A.IL.,
Yepusixisebkuit M.B., Omutpyk ILA., Bymiit F0.B. — 3assiaeno 06.06.08; Omy6u.
10.03.10, bron. Ne 5.

2. ITarent Ykpaiau 116565. Pextudikariiiina KojJoHa 3 KEPOBAHUMHU [IUKJIAMH /
bymit 10.B., usau ILJL., Amutpyk A.IL, Hmurpyx II.A. — 3assiaeno 12.12.16;
Ony0a. 25.05.17, bron. Ne 10.

3. bymuit }0.B. Ontumuszanus mporiecca MEePeroHKH CHUPTOBON Opakku /
10.B. bynuit, IT.JI. usan, AL Imutpyk, A.M. Kyu // Xumust 1 T€XHOJIOTHS TTUIIH.
— Kaynac: [IUKTY, 2015. — 1. 49, No 1. —c. 20-28.
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YK 536.242: Y]IK 621.643: YK 620.175
JOCJIIKEHHS TEIIJIOBUX ITAPAMETPIB IIOBYTOBUX
EJIEKTPOHAT' PIBAJIBHUX ITPUJIA/IIB
K.T.H., np.H.c Konuk A.B?., crynentka Xomenko M.B.2
Tucruryr Texniunoi remnodiznukn HAH Ykpainu,
’HauionajbHMIi TexHiYHMii yHiBepcuTeT YKpainu

«KIII im. Irops CikopcbKkoro»

Meta pocnipkeHb — BHU3HAYUTH €(QEKTHBHICTh 3aCTOCYBaHHS MOOYTOBUX
€JIEKTPOHArpiBaJIbHUX MPUIIAJIB, 110 MAIOTh PI3HI MPUHIIUIMU [1i Ta MOPIBHSABIIU X
TEII0(13UYHI XapaAKTEPUCTUKN BU3HAYUTH ONTUMATIbHUM.

OO0’€eKT MOCHIJKEHb — TEIJIOTEXHIYH1 XapaKTePUCTUKU EJIECKTPOHArPIBATILHUX
MIPUIIAJIIB.

[IpeameT nocmiikeHb — TUIOB1 NOOYTOBI €JIEKTPOHATPIBANIbHI MPUIIAIH.

Jist mociimkenb Oyno 0OpaHO THUIOBI €JIEKTPOHArpiBalibHI MPUIAAH, IO
HalOIbIIIe KOPUCTYIOTHCA MOMUTOM Y CIIOKUBAYIB, a CaMe:

1. EnextponarpiBasibhuii mpuiag Nel, mpuHuum naii sikoro 0a3yeThCsi Ha
iHQpayepBOHOMY  BUIIPOMIHIOBaHHI Ta MPUPOJAHIM  KOHBeKIi. CrouaTky
31MCHIOETHCSI HArpiB MPEIMETIB B MPUMIIICHHI, a JaJii BIJ HUX BiIOyBa€ThCs BiJavya
TEIUIOTH Ta HarpiB NOBITPs - bio-koneekmop Venecia.

2. EnextponarpiBanbHuid mpuinan Ne2, mpuHIMO [1i SKOTO I'PYHTYEThCA Ha
BJIACTUBOCTSIX TEIJIOTO Ta XOJIOJHOTO TMOBITPS. XOJIOJHE TMOBITPS 3 OUIBIIO0
HIUIBHICTIO, SIK€ 3HAXOAUTHCS HMXKYE TEIUIOTO, 3aTATY€EThCS B KOHBEKTOP, IPOXOAUTH
yepe3 HarpiBay Ta MiAirpiBa€Tbes, MICHS YOrO BUXOAUTH YEPE3 PEIIITKY Y BEPXHIH
YaCTUHU KOPITYCY - enekmpuunuti koneexkmop mapxku UFO.

3. EnexrtponarpiBanpuuii mpuian Ne3, mpuHIMN [1i SKOTO TPYHTYETHCS Ha
MPUPOJIHINA KOHBEKIII BiJl IUIONIl METaJIEBOTO KOPIYCy, SIKMM HarpiBa€ThCs 3a
nonomMororo mupkysaiii Harpitoro TEHoMm macna - macasnuu padiamop WildWind.

4. EnextponarpiBanibhuil mpunag Ned, mpuHuumn aii siKoro 0Oa3yeTbCcsi Ha

TEPMOOIOP1 PE3UCTOPY, 110 BMOHTOBAaHWN B HarpiBad 3aKpUTOro THUIY, SKHI
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HarpiBa€eThCS IMiJT YaC MPOXOHKEHHS YePe3 HbOTO €IEKTPUYHOTO CTPYMY, 32 PaXyHOK
BEJIMKOTO OIOPY 3AIMCHIOETHCS HarpiB METajeBOi  AJIIOMIHIEBOI TUIMTH -
mennoenekmpounazpisanvra nanens ALMAZ TERM.

MeTtonka eKCepuMEHTAIBHUX JOCITIKEHb PO3pO0JIeHA 3T1IHO HOPM 1 BUMOT
BUKJaneHUX y [1-4]. s mpoBeaeHHs JIOCTIHKEHb CTBOPEHO EKCIEePUMEHTATIbHUMA
CTEH/I 300paKCHUI Ha PUCYHKY 1, 10 M03BOJISE 3aMipsITH MOKA3HUKKA HA MOBEPXHI
€JIEKTPOHArpiBaIbHUX MPUIIAAIB, IS MOAATBIINX po3paxyHKiB. CTEH] pO3MINIIY€EThCS
B 1a00paTOPHOMY HpHUMilIeHi miomero 12 M?, BUCOTOIO 3,2 M 3 BIKOHHUM OTBOPOM
3,4 M?. JlocigKyBaHui TPUIIa/] IPUEAHYETCS 10 €JEKTPHYHOIO JTiYMILHUKA, TAKOK
Ha TOBEPXHIO KOPITYCY BCTAHOBIIIOIOTHCA CEHCOPU TEIUIOBOTO TOTOKY Ta
KOHIIEHTPATOPOM BUMIPIOBaHb 3 MIKPOMIPOIICCOPHUM MOJYJIEM pEeeCTpallii CUTHAIIB

tepmornap "TRITON 6004TC".

1 — enexTpuyHUN OnaIOBAIBHUN NMPUIIAL; 2 — CECHCOPU TEIIOBOTO MOTOKY;
3 — eNeKTPUYHUHN JTIUMIBHUK; 4 — KOHLIEHTpaTop BuMipiB Triton 6004;
5 — koMM’ roTep
Pucynok 1 - EkciepuMeHTaIbHUIN CTEHT JJIsI TOCI1IKEHHS

eJIEKTPOHArpiBaIbHUX MPUJIa/IiB

[Tpu BuxX01 HA CTAOUIBHUIA PEXUM POOOTH AOCTIIKYBAHOTO MPUIIAAY:
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- IPOBOAATHCS BUMIiproBaHHS TepMOEPC ceHcopamu TEI0BOro NOTOKY;

- BUMIPIOIOTHCS IOKA3HUKHU CTPYMY Ta HAIPYTH, a TAKOXK 3MIHU TEMIIEpATypH B
MPUMIILEHI.

OTpuMaHi eKCIIepUMEHTAIbHI 3HAYEHHS TEIUIOBUX IapaMeTpiB 3aHOCHMO B
Tabuio 1 1 po3paXyHKOBUM IIJISXOM BHU3HAYAEMO UIUIBHICTH TEIUIOBOTO IOTOKY.
BpaxoByemo ckmamHuil  TEMmI000MiH, TOOTO KOHBEKTHBHY 1 BHIIPOMIHIOIOUY

CKJIaJIOB1 [5], OTpMMaHi 3Ha4YCHHS 3Be/IcH] B TaOuIll 1.

Tabmuug 1 - Pe3ynbratn eKCiepuMeHTAIBHUX JOCIIHKEHB Ta pO3PaxyHKiB

Ilapamempu, oounuyst bio- Enexmpo- | Macnanuti llanenw
8UMIDY KOHBEKMOp | KOHBeKmop | padiamop ALMAZ
Venecia UFO WildWind TERM
Tlomyacuicms npunaoy N,
g v g 790 970 500 240
Bm
Cuna cmpymy I, A 3,5 4.4 2,7 1,1
Hanpyea U, B 224 220 220 220
Onip R, Om 64 50 97 200
Tennosuu nomix q = K-E,
691,5 785 611 731,2
Bm/m?
Tennoma eunpominio8anms
249 247 64,155 85,55
Q@unpo.w Bm
Tennoma koneekmueHa
62,25 164,67 64,155 128,33
QKOHS’ Bm
Cnigsionoutertst Qgl Qrons 80/20 60/40 50/50 80/20

Cymapne mennose
HABAHMAICEHHA 211,25 428,14 128,31 94,106
QE = QE + QKI:IE—:E ' Bm

Bcmanoenenuii koeghiyicnm
26,8 441 51,2 39,2

ehexkmueHocmi
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Pucynox 2 — [lopiBHsuIbHUM aHaAMI3 €(hEKTUBHOCTI pOOOTH €JIEKTPOHATPIBATLHUX

npuiIaaiB

0062060penns pezynomamie

AHaii3 eKCIepUMEHTAIBHUX 1 PO3PaxXyHKOBHX JaHUX, 30KpeMa 3HAueHHs
BCTAHOBJICHOTO  KoedilieHTa e()EKTUBHOCTI  CBIIYUTH, 10 BHU3HAYAIOUUMHU
(dakTOpaMu € CHIBBIIHOIICHHS CyMapHOTO TEIJIOBOTO HABAHTAXXEHHS MPUIIATY 0
CHOKMBAHOI TMOTYXKHOCTI Mpuiaay Ta crnocoOy oprasizamii mnpouecy o0O0irpiy
MPUMIIIICHHS.

HeoOxigHO BII3HAUMUTH, IO CEpell CEepiiHO BUTOTOBJIEHUX OMATIOBAIHHUX
NpwiIaaiB HaBUUMi Koe(imieHT edektuBHOCTI 51,2 % Mae macissHUE paniatop
WildWind , ane 3a yMoBHM po3TainryBaHHS IO EHTPY OIMATIOBAHOTO MPUMIMIEHHS, IO
3a0e3nedye SKICHY OpraHizaifilo mnpouecy oOIrpiBy MPUMILIEHHS — MOJBOIOETHCS
poOoua 1UIOHmIa TIOBEPXHI TEMJIOOOMIHY, OCKUIBKM pO3PaXyHKOBE 3HAYCHHS
koedimieHT edekTtuBHOCTI 25,6 %. Takoxk, HEOOXIMHO BiA3HAYMTH, IO 3a
TEXHIYHUMHU XapaKTEPUCTHUKAMU 1 KIIMATHYHUM KOM(OPTOM MacIsiHUI paaiatop

Kpalui Ipyu TPUBAJIOMY 3aCTOCYBaHHI.
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Opnak, HEOOXiTHO BIJ3HAYWTH, IO 3HAYCHHS TEIJIOBOTO TIOTOKY Cepes
JOCTIDKyBaHUX TPUJIAAIB MAcIsSHUN pamiaTrop, Mae HaiHWX4Ye. MeHI 3Ha4YeHHs
KoeQilieHTIB e()EeKTUBHOCTI JOCTIKYBAaHUX MPUIAAIB E€JIEKTPUYHOTO KOHBEKTOpPA
UFO, o6io-kouBekTopa Venecia ta maneni ALMAZ TERM, moxxHa TOSCHUTH
BUCOKUM 3HAUYCHHSIM CIIOKMBYOI MOTYKHOCTI, HE€(heKTUBHICTIO OpraHi3allii mporecy
o0irpiBy Ta MEHIIOK poOOYOI0 IUIOMICIO TEIUIONepenayi, ajpke aBa MPUIaId

(IKCYIOTBCS 70 CTIHH.
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BEHTWISALIUS U KOHJIUIIMOHUPOBAHHUE.
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YK 663.551

OINTUMAJIbHI MAPAMETPU BAKYYMHOI IEPEITOHKU JJ151
SBEPEXXEHHAM KUTTEAIAJIBHOCTI APIXKIXKIB

K.T.H., fotieHT bymiit FO.B.
HaunionaabHuUii yHiBepCcHTET Xap40OBHUX TeXHOJIOTiid, M. KuiB, YKpaina
I.T.H., c.H.c O6010BHUY O.M., k.T.H. Cunopenko B.B., Xomenko B.A.

IncTuryT TexHiyHol Temopizuku, M. KuiB, Ykpaina

AnoTauisi: /lpeocmasneno pezyriomamu 8aKyyMHOI OUCMUNAYIL 30 BU3HAYEHUX
MexXHOI02IYHUX napamempie pobomu OpadxcHoi Kononu. Buznaueno, wo 6 opadsichiil
KOJNOHI NPU3YNUHAEMbCS  HOBOYMBOPEHHS OOMIWOK, 6 OpadCHOMY OUCMULAMI
3MEHULYEMBbCSL  8MICH  OP2AHIYHUX OOMIUWOK Cnupmy, 8 RICIACnupmosii 6apoi
30epieatomvbcsi YiHHI AMIHOKUCAIOMU [ 8IMAMIHU, MA 3AMUUAIOMbBCA  «HCUBUMUY
OPIAHCOMHCI.

Kuawuosi caosa: BPAXKA, JIUCTWIALIA, APDKIKI, BPAXHA
KOJIOHA, BAKYYM

Abstract: The results of vacuum distillation according to certain technological
parameters of the malt column are presented. It was determined that the formation of
impurities in the mash column is suspended, the content of organic alcohol impurities
in the malt distillate is reduced, valuable amino acids and vitamins are stored in the
post-alcoholic bard, and yeast remains "alive".

Keywords: BREWING, DISTILLATION, YEAST, MASH COLUMN,
VACUUM.

Beryn. [IpoBeneHHst meperoHku 1 AUCTHIIALIT OpakKu B OpakKHil KOJIOHI i

BAKyyMOM JIO3BOJISIE OTpUMATH XJII0OOMEKapchKl APLKIXKI 13 Oapau, OpakHUN
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JUCTWIISIT 3 MEHIIMM BMICTOM JOMIIIOK, MIJBUIIUTH SIKICTb CIUPTY 1 KOPMOBY
I[IHHICTBH OapIu.

Martepianu 1 metoau. O0’€KT TOCHIIKEHb — Opa)kHa KOJIOHA LUKIIYHOT ii.
Metoau nocniakeHb — aHaNITH4YHI, XIMI4HI, (13UKO-XIMI4HI Ta Xpomarorpadiyti.
Po3piokeHHss 'y BepxHIM 1 HIWKHIX  YacTMHaX  KOJOHM  BHMIPIOBAJIH
MaHOBaKyyMETPOM.

PesynbraTu. JlocaimkenHs eeKTUBHOCTI MPOIECY MEPETOHKH 1 AUCTUIISAIIT
Opaxku 7 BakyyMoM mpoBoawiich bapantiesum B.1. Byno BcraHoBieHO, 110 mmia
yac TMEpEeroHKM OpaKKU BIACOTOK MEPTBUX JPDKIPKOBHX KIITHUH B  Oapnl
30UTBIIYE€ThCS HE3HAYHO, a MiIMOMHA CWia JIPLKIKIB HE 3MeHIyeThes. Lle maro
MIJCTaBy MPUITYCTUTH, IO MEPEroHKa OpakKKH IiJ BaKyyMOM JO3BOJUTH BUAUISITH
xJ1100neKapChKi APIKIDKI 13 Oapiu.

Bigomo, 110 onTUMaNbHOO IS JKUTTEAISIIBHOCTI IPIKIKIB € TeMIIepaTypa
27-33 °C. Ilpu Temneparypi 45-50 °C npix 1Kl TPUNTAHSAIOTH KUTTETISUTBHICTD.

Metoro poboTH Oyn0 BCTAaHOBJIEHHS ONTUMAJIBHUX TEXHOJIOTTUYHUX
napameTpiB poOOTH OpakHOI KOJOHH, 3a SKUX JPLKIKI 30epiratoTb CBOIO
KUTTEIISUIBHICTD.

Jlist  BUpIIIEHHST TOCTaBJIEHOT 3adadi 'y BUpoOHMuux ymoBax MIIJ]
«CTopoHnOabChKU CHOUPTOBUI 3aBOA» Oyjla 3MOHTOBAaHAa EKCIEPUMEHTAJIbHA
OpakHa KOJIOHA ITUKJIIYHOI Jii, OCHAIlleHa JIYCKaTUMH TPOBATHLHUMHU TapiLIKaMH.
XapakTepucTuk KoJoHu: aiaMetp — 300 MM; KUIBKICTh Tapulok — 24; BiICTaHb MIXK
tapiinkamu — 400 MM; monepedyHuii nepepiz 0TBOPIB Jycok — 51,4 MM; )KUBUI TIepepi3
KOJIOHH — 2,6 %. B OpakHiil KOJIOHI PO3PIIKEHHS CTBOPIOBAIIOCH BaKyyM-HACOCOM.
OOGIrpiB KOJIOHM 3JIIMCHIOBAIM 3aKPUTUM CIIOCOOOM BTOPUHHOKO CITUPTOBOKO MAPOIO
pexTudikamiifHOT KOJMOHM, i $KOi BiAOyBamacs 3a HAAJUIIKOBOIO THCKY, a
BTOPHHHA MMapa HAJXOWIA B KU ITWIHBHUK Opa’KHOT KOJIOHHU.

XpomarorpadiuHi aHa13u AOCTITHUX MPOoO MOKa3aju, 110 13 301IbIICHHIM
CTYIICHIO PO3PIHKEHHS 1 3MEHIICHHS TEMIEpaTypH MEPEeroOHKHW OpaKKM B KOJIOHI
MPU3YIUHSAIOTHCS HOBOYTBOPEHHS JIOMIIIOK, Y TOMY YHCII CKJIQJHHUX €CTEpiB, SIKI

YTBOPIOIOTHCS MPHU B3a€MOJIT KUCIOT 1 cIUPTIB (peakili eTepudikaiiii), B OpakHOMY
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OUCTUIISATI 3MEHIIYETHCA BMICT OpPraHIYHUX JOMIIIOK CIUPTY, B MICIASCIUPTOBIN
Oapai 30epiraroThCs IIHHI aMIHOKHMCIIOTH 1 BITaMiHH, 1110 B 3HAYHIN Mipl IOKpaIIye
KOPMOBY IIIHHICTh Oapau, Ta 3aJHIIAIOTBCS <OKUBUMU» IPLKIKI. BumiieHHS
APDKIDKIB B TPOIIECi cenapyBaHHs Oapau, a He OpaXkKu, JO3BOJISIE 3MEHILIUTH BTPATH
eTwioBoro crnupty. KpiM Toro, TexHiuHe pilIeHHS J03BOJISE€ 3MEHIIUTH BHUTPATH
rpifouoi mapu 3aBOAKH  0OIrpiBy OpakHOi KOJOHM BTOPUHHOIO  MAapOo
pekTudikamiiHoi koyioHd. Ilim gac poOOTH KHUIT ATHIIBHUKA Opa)XHOT KOJOHHM 3a
HU3BKUX TEMIEpAaTyp BHUKIIOYAETHCS 3aropaHHs Tpilouyux TpyOOK. VYCTaHOBKa
KWIT AITWIBHUKA /A€ MOXIWBICTh TMOBEPTATH KOHJCHCAT Mapd B KOTEIBHIO MJIs
MOBTOPHOI'O BUKOPUCTAHHS.

[IpakTyHO JOBEAEHO, IO IS peali3allii 1HHOBAI[IHHOIO crocoO0y B
HWDKHIN 4acTuHI Opa’kHOT KOJIOHU PO3P1KEHHS TOBUHHO CTAaHOBUTH 695 MM. pT. CT.
(93 klla), y BepxwHi#t ii wactuni 710 mm. pT. ct. (95 klla). 3a Takux mapamerpis
TeMmrepaTypa B HUXKHIM YacTHHI KOJIOHUW CTaHOBUTH 38 °C, y BepxHiil 1i yactuni 28
°C.

BucHoBku. BcTaHoBIIeHI ONTUMAalibHI TEXHOJIOTIYHI MHapameTpu poodOTH
Opa’kHOT KOJIOHM, 32 SKUX XJi0omekapchbkli  JOpLKIXKI  30€piraloTb  CBOIO
KUTTENSUTBHICTE. OOTPYHTOBAHO TEpeBaru Croco0y OTPUMAHHS XJI10OMEKapChKUX
TPIKIKIB 13 Oapu.

IlepeJiik mocujIanb:

1. Tlatent VYkpainu 89874 C2. Crnoci6 mepeiauBy piauHUA MO Tapuikax
KOJIOHHOT'O arapara y mpoleci MacooOMiHy Mix maporo Ta piguHoro / Imutpyk A.IL.,
Yepusixisebkuit M.B., Omutpyk ILA., Bymiit F0.B. — 3assiaeno 06.06.08; Omy6u.
10.03.10, brom. Ne 5.

2. ITarent Ykpaiau 116565. Pextudikariiiina KojJoHa 3 KEPOBAHUMHU [IUKJIAMH /
bymit 10.B., usau ILJL, Amutpyx A.IL, Hmutpyk II.A. — 3assiaeno 12.12.16;
Ony0a. 25.05.17, bron. Ne 10.

3. bymuit }0.B. Ontumuszanus mporiecca MEePeroHKH CHUPTOBON Opakku /
10.B. bynuit, IT.JI. usan, AL Imutpyk, A.M. Kyu // Xumust 1 T€XHOJIOTHS TTUIIH.
— Kaynac: [IUKTY, 2015. — 1. 49, No 1. —c. 20-28.
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YAK 631.527:633
HEPCIHHEKTHUBU 3ACTOCYBAHHS I'OJIO3EPHOI'O BIBCA B
XAPYOBIH TIPOMHUCJIOBOCTI YKPAIHH
K.T.H., C.H.C. llenens b.4., K.T.H., ¢c.H.c. ['an3enko B.B.,
K.T.H., c.H.Cc. ['oxxenko JI..II., k.T.H., c.H.c. Paquenko H.JI.

IncTuryT Texniynoi rensiopizukn HAH Ykpainun

AHOTAIIA: Hasedeno pe3ynromamu 02150y, UWO000 HNEPCHEeKMUBHOCI
3acmocysants 8 YKpaini 2on103epno2o 6ieca y 8upoOHUymei OiemuyHux npooyKmis,
wo He micmams emomeH. OOIPYHMOBAHO OOYIIbHICMb NPOBEOEHHs. O0O0CIIOHCEHD
CHPAMOBAHUX HA NOUWYK ONMUMAILHUX DEHCUMI8 00pOOKU 207103epHO20 6i6ca 07
HACMYNHO20 HAOAHHA PEeKOMeHOayili NnepepoOHUM NIONPUEMCEAM  XAPYOBOI
NPOMUCTIOBOCMIL.

ABSTRACT: The article describes the prospects for the use of naked oats in
Ukraine in the production of dietary products that do not contain gluten. The
necessity of conducting research on the choice of optimal processing regimes is
substantiated. The result should be the provision of recommendations to food
enterprises.

Kniouosi cnosa: TOJIO3EPHUN OBEC, I'JTIOTEH.

OcTaHH1 POKHU B CBITI CIIOCTEPITAE€THCS CTIMKE 3pPOCTAHHS TIOMUTY HA MPOAYKTH
OCHOBY KHUX CKJIaJa€ Toi03epHuid oBec. Takuil iHTepec MOSCHIOETHCS BIJICYTHICTIO Y
Horo ckiani OUIKY TJIIOTEHY, 110 OCOOJMBO BaXKJIMBO JJIS JIIOJIEH HECIPOMOMKHUX
fioro 3acBoroBatu, a 1ie npuoau3Ho 1% nHacenenus mianet [1]. Cepen HaiOUIbII
3aTpeOyBaHUX TMPOAYKTIB: BIBCSIHE MOJIOKO, BIBCSHI Hamoi 3 J0JaBaHHSIM
PI3HOMAaHITHHX (PYKTOBHX J100ABOK, BEPIIKH, OATOHYMKH, TUIACTIBIl, MEYUBO,
cyporar kaBu. OKpiM BiZICYTHOCTI TJIFOT€HY, TOJIO3€PHUIN OBEC I[IHHUU T1BUIIEHUM
BMicToM OUIKY (14,3-19,5%), 1715 mopiBHSAHHS 3BUYaiiHKUI oBec MicTuTh 12,4-16,0%,
a TakoXX BHCOKHM BMicToM KmiTkoBUHU (11%), xupiB (4,67%) 1 30amaHcoBaHUM

BiTaMiHHEM ckiiafiom [2]. Cepen mepeBar JaHOTO BUAY 3€pHA TaKOX BIiJCYTHICTBH
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30BHIIIHBOI OOOJIOHKH Ta XapaKTePHUX BOJIOCKIB, HASBHICTh AKUX Y TPaAULIHHOMY
COpTI BiBCa 3HMUXKYE B MPOIECI IEPEPOOKH BUX1] TOTOBOTO MPOAYKTY 10 53%.

TomMy 3amiHa B TEXHOJOTIIX BUPOOHUIITBA 3BUYANHOTO BiBCa HA TOJIO3EPHUMN
J03BOJIUTh: BUKIIOYUTH 3 TEXHOJOTIYHOTO MPOLIECY CTAA1I0 OYUIICHHS BiJl 000JIOHOK,
CKOPOTUTH 3a PaxyHOK IIbOIO BTPAaTH TOTOBOTO MPOAYKTY Ha 53%, 3MEHIIUTH
CHeproBUTpaTH, dYac OOpPOOKM Ta OTPUMYBATH B TMIJICYMKYy BHCOKOSKICHUHN
30aJIaHCOBaHUMN JIIETUYHUN MPOAYKT O€3 IIIIOTEHY.

OnHak, mpompu BCl MepeBard BITYM3HSHUN PHHOK MPOAYKTIB Ha OCHOBI
rOJI03€PHOrO 3€pHA JTyKe OOMexeHHi 1 85% BpOXkKar HUHI €KCIIOPTYETHCA B 1HIII
kpainn. CKJIAQHICTh TOSICHIOETHCS HEOOXITHICTIO MepeOyoBU Ta MepeopleHTaIli
TEXHOJIOTIYHUX JIiHIA TepepoOKH TpaJMI[IHHOIO COPTY BiBCA HA TOJIO3EPHUI 4Yepe3
3HAYHY BIJIMIHHICTh aHATOMIYHOi 1 Mopdosoriynoi OynoBU gaHOTO coptry. Kpim
IIbOTO, Ha CHOTOJHINIHIM J€Hb BIJACYTHI peKOMEHJAIlli Ta JiTepaTypHl JlaHi II0J0
PEXKUMHUX MMapaMeTpiB 0OpOOKM Ta OCOOJMBOCTEW BENEHHS MpOLECY. Y 3B’S3KY 3
UM, aKTyaJlbHUM 3aBJIaHHSM CTaj0 MPOBEJIEHHS IOCIKEHb WIOJAO0 TMOMIYKY 1
BUOOPY PEKUMIB BEICHHS Mpollecy OOpPOOKM TOJIO3EpPHOrO BiBCa Ta ONTUMI3AIlil
poOOTH ICHYIOUOTO BUPOOHUITBA. 3apa3 IHCTUTYTOM TexHIYHOi Terodizuku HAHY
pO3MOYaTO JOCHIKEHHS y JaHOMY HampsMKy. 30Kpema, Mo MiA0opy peXuMiB
00pOoOKM TOJIO3EPHOTO BIBCAa 3 METOK HAJaHHS B MOJAJBIIOMY PEKOMEHJIAIN aJis
XapuoBOT MPOMHUCIIOBOCTI.

IlepeJiik mocuanb:

1. https://www.vz.kiev.ua/neperenosymist-glyutenu-bez-tseliakiyi-yak-

diagnostuvaty-i-likuvaty

2. https://www.zerno-ua.com/journals/2012/noyabr-2012-god/golozernyy-oves
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YK 663.551

HAINPAMKU NIIBUINEHHSA AKOCTI CIIUPTY 3
HEKOHJIUIIMHOI CHPOBUHHA
K.T.H., foreHT bymii FO.B.
HauionanbHuil yHiBepcHTET Xap40BHUX TeXHOJI0Tii, M. KniB, Ykpaina
1.T.H., ¢.H.c O6010BUY O.M., k.T.H., Cunopenko B.B., Azapos C.II.
IHcTuTyT TexHiYHOI Tenopizuku, m. Kuis, Ykpaina

AHoOTANIA: [ niosuwenHsa AKocmi cnupmy, wjo ompumyioms npu nepepooyi
HEKOHOUYIUHOI CUPOBUHU, 3ANPONOHOBAHO THHOBAYIUHI MEXHONIO02IUHI pilueHHs,
nepesipeni y GUPOOHUYUX YMOBAX, WO NOJINULYIOMb OP2AHONENMUYHT NOKAZHUKU.

Kmowosi ciosa: CITMPT, HEKOHJIULIIMHA CHUPOBUHA, JOMIIIKH,
KOJIOHA, TAPIJIKA

Abstract: To improve the quality of alcohol obtained from the processing of
substandard raw materials, innovative technological solutions have been proposed,
tested in production conditions that improve organoleptic properties.

Keywords:  ALCOHOL, SUBSTANDARD RAW  MATERIALS,
IMPURITIES, COLUMN, PLATE

[Tpu nepepoO11i HEKOHAUIIHHOT CUPOBUHH OTPUMYIOTh PEKTU(PIKOBAHUNA CITUPT
3 HU3BKMMHU OPTraHOJENTHYHUMHU TOKa3HWKaMu. JIJis MiABUIIEHHS SKOCTI CIHPTY
3apONOHOBAHO 1HHOBAI[IHI TEXHOJIOTIUHI PIIIEHHS, TMEPEeBIpEeHI Y BUPOOHUYHX
ymoBax Il «HynHiBCbKUI COUPTOBUIA 3aBOIY.

Jlis  BUpIIIEHHA TOCTaBJIEHOI 3a/1adi JOLIBHO BHKOPUCTATH HACTYIHI
TEXHOJIOT14HI PIIICHHS:

1. JIns 3MeHIIeHHS HOBOYTBOPEHHS JIETKMX JOMIIIOK B Opa)HiHd KOJIOHI
3abe3neuntr ii poOoTy miA po3pimkeHHsM. [ligBumuT edEeKTHBHICTH MPOIECIB
nekapOoHi3alli OpakKu Ta BHUJIAJICHHS YaCTHHU TOJOBHUX JIOMIIIOK B Cemaparopi

Opaxku. BHKIIOYUTH MOMXJIMBICTh TOMAJAHHS YAcCTUHOK OpaXku B OpakHUN
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nigirpiBay abo nedmermatop. s HbOro 30UTBIIMTH YUCIO «CYXHX TaplIoK» B
KOHIIEHTpAIIHI} YaCTHHI KOJIOHU JI0 5-8. a YaCTUHY Opa)XHOTO TUCTUIISATY MOJIaBaTU
HAa BEPXHIO TapuiKy KoJoHH. [Ipu 1poMy 301IBIIYETHCS MIIHICTH JUCTHIATY Ta
MIIBUIYETHCS €PEKTUBHICTh BUAAICHHS TOJIOBHUX JIOMIIIOK B €MIOpAIliiHINA KOJIOHI
1] 9ac iX T1IpOCeIeKIii.

2. 301IbIIATH KIIBKICTH TApUIOK B emiopamiiHiil koioni mao 60 mr. s
IIPOBEJICHHSI T1APOCENEKIlli BUKOPUCTATA KOHJIEHCAT MapH, SIKUA HE MICTUThH COJIeH
KOPCTKOCTI.

3. 30UIbIIMTH 30HY NacTepu3alli B peKTU(IKaiiHIA KOJIOHI H[OHAMEHIIE 710
15 Tapinok 3a paxyHOK BCTAHOBJIEHHS J1I0aTKOBHUX TaplJIOK.

4. BximouuTu B cXeMmy OparopeKTH(IKaIiiHOI YCTaHOBKH KOJIOHY KIHIIEBOT'O
ouuIeHHs. 3a0e3nednT poOOTy KOJOHHU B PEKMMI MMOBTOPHOI €MIOpallii.

5. 3ale3neunTd 3aKpuUTU OOIrPIB KOJOHHOTO OOJIAJHAHHS 3 METOI0
BUKITIOUEHHS TIOTIaJJaHHs B TOTOBUN MPOAYKT JOMIMIOK Pa30M 3 TPIF0YOI0 Maporo.

6. Ctabumi3yBaTy PiJIMHHI IMTOTOKU IIIAXOM Ju(epeHIiiioBaHol moaadi BOAU Ha
OXOJIOJIPKEHHSI KOHJIEHCATOPIB 1 AederMaTopiB, a TakoX BCTAHOBJICHHSI TPOMIKHUX
301pHUKIB Opa’KHOTO AUCTUIIATY 1 €MIOpaTy.

7. 3abe3neyuTd BIAMNOBIMHUNA KOHTPOJb Ta €(QEKTHUBHE PETyJIOBaHHS
TEXHOJIOTIYHUX  MapaMeTpiB  poOoTH  OparopekTU(IKAIIiHOT  YCTAaHOBKH Yy
aBTOMATU30BAHOMY PEKHMI.

8. Jlns miABUILEHHS KPATHOCTI BUJIYYEHHS OPraHIYHUX JOMIMIOK 1 CTYNEHIO
OYUIICHHS CIHUPTY 3aBISKH MOJOBKEHHIO Yacy KOHTAKTY MapH 1 piIMHU Ha Tapiiikax
KOJIOH BUKOPHCTOBYBATH MacOOOMIHHI KOJIOHHI arapaTH [UKIIYHOT 1.

9. 3abe3neunT CBOEYACHE MEPIOUYHE MUTTS 1 Ae31H(MEKIII0 TEXHOJIOTTYHOTO
oOnagHaHHS: BCTAHOBUTH 30IPHUKH JJIS MPUTOTYBAHHS PO3YMHIB KAYCTUYHOI COJIH,
KHUCJIOTH, (hopMalliHy a0 1HIIMX MHUIOYUX 3ac00iB, 3’€HAHUX TPYOONPOBOJAMH 3
TpYOHUM 1 MDKTPYOHHM MPOCTOpPaMHU TEIUIOOOMIHHOTO OOJaJHaHHS 1 BEPXHIMU

YaCTUHAMU KOJIOH, IS 3MIMCHEHHS X UPKYIISIT BIAIIECHTPOBUMHU HACOCAMHU.
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BucHoBkH. 3ampornoHOBaHI TEXHOJIOTIUHI pIMIEHHS, W0 JJ03BOJSIOTH
OTpUMATH PEKTU(IKOBAHUN CHHPT, SKAN BIANOBiAa€ HOPMATUBHUM IOKa3HUKaM

JCTY 4221:2003, 32 yM0oBHU nepepoOKH HEKOHAULIIHHOT CHPOBUHH.
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YK 66.061:621.693.3
MOJEPHI3AIISI KABITAIIIMHOI'O ITYJIBCATOPA JIJISI
IHTEHCU®IKALII MPOIECIB BHYTPILIHHOI'O MACONEPEHOCY
np.H.c., k.T.H. Lenens b. 4., npo., n.1.H. IBanuupkuii I'. K.2,
C.H.C., K.T.H. Paguenko H. JI.}, c.H.c., k.T.H. Toxxenko JI. I1.}
! IncruryTt Texniunoi remnodizuxn HAH Ykpainu
2 HanionaiHuii TexHivynmii ynisepeurer Ykpainn « KuiBcbKuii

noJiitexHiyHuii incTuTyT iM. Iropst Cikopcbkoro

Anomauia. O6rpynmosano iHmeHcugikayiro npoyecy ekxcmpaxyii nocuieHum
BNIIUBOM KABIMAYIIHUX MeXAaHizmMie Ha obpoobnosane cepedosuuje. llpedcmasneno
KOMOIHOBAHULL 2IOPOOUHAMIYHUL NPUCMPill, Wo 3a0e3neyye NOCUIeHHs KAGIMAayiliHux
eghexmis y Kasimayitinomy peakmopi nyibCayitino2o muny.

Knrouosi  cnosa: EKCTPAKIIS, KABITALIMHI MEXAHI3MU,
KABITAIIMHNI PEAKTOP ITYJIbCALIMHOI'O TUILY.

[Ipomiec BuIydeHHS IIJILOBUX PEUOBMH 3aliMae BHU3HA4YalbHUU eTam y
TEXHOJIOTIYHUX JIHIAX OJCp)KAaHHSA SKICHOI MPOAYKINT JJIsi KOMILIEKCIB Taly3ei
(bapMalneBTUYHO1, XapuOBOi, XIMIYHOI IPOMHCIIOBOCTI.

Jlnst BupilieHHsT 3aBlaHb JOCTIPKEHHS TPOLIECY EKCTPAKIi: TMiABUIICHHS
eHeproe(peKTUBHOCTI OOJIaJHAHHS Ta 30UIbIIECHHS BUXOAY IIJILOBUX KOMIIOHEHTIB,
3p0o0JICHO  MOJEpHI3alll0  KaBITALITHOTO  peakTopa  MyJNbCAl[lHHOTO  THUIY.
VYaockoHalleHa KOHCTPYKIlisS arapaTta 3a0e3leuye BEICHHsS MPOIEeCy EKCTPaKIlii
MOCWJICHUMH e(eKTaMu KaBITallliHUX MEXaHI3MIB MNpHU TUX K€ TEXHOJOTTYHHX
napamMeTpax, SKi BHU3HA4YEHO JJIs amapara myibcariiinoro tumy [1]. [ligBumenHs
KaBITAI[IHHOTO BIUIMBY Ha OOpOOJIIOBaHE CEpelOBUINE BIIOYBAETHCS 32 YMOBH
BUHUKHEHHS CYKYITHUX MOTYXHUX IUHAMIYHHUX €(eKTIB B coryii BeHTyp1 BU3Ha4YeHOi
reoMmeTpii Ta pobouiit kamepi [2]. [ToTik pinuHu B KOMOIHOBaHI#M TPyOl1 IHTEHCHUBHIIIIE
JOCSITa€ TMEPIOIMYHO 3MIHHUX IIBUAKOCTEH, IO MPHU3BOAUTH JI0 NEPIOAUYHOTO

3MIHEHHS TUCKY 1 BUHMKHEHHS MOTY>KHIIIMX KaBITaIlllHHUX €(EeKTiB, 110 B CBOIO
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yepry iHTeHCH(IKye KOHBEKTHBHE IMEPEHECEHHS LIJbOBHX PEUYOBHMH Ha MIKpPO Ta
HAHOPIBHI.

[IpoBeneHO MaTeMaTWYHE MOJCIIOBAHHS TIAPOJAWHAMIYHUX TMPOIIECIB B
KaBiTaI[ifHOMY peakTopi [3], 110 103BOJIsIE€ ONTUMI30BaHO KEPYBAaTH TEXHOJIOTIYHUMU
napamMeTpaMu 1 PpEeXUMaMH EeKCTpakilii I[IJIbOBUX KOMIIOHEHTIB. Bu3HaueHO
napaMeTpy  IHILIIOBaHHS  KaBITaIllHHOrO  KjacTepa |y  By3Jdl  MIJCHJICHHS
TPOJMHAMIYHUX TPOIIeCiB i (ikcali Bi3yaJbHOro OadyeHHS BIUIMBY IMITYJIbCIB
THCKY TIpU 00pOOIli CHPOBUHU Ta ONTHUMI3aIlii BUJTyUYCHHS IIIbOBUX KOMITOHEHTIB.

[linBuIIEHHSs  IHTEHCUBHOCTI  TEIUIOMAacOOOMiHY B pO3pOOJICHOMY
KOMOIHOBAaHOMY T1JIpOJIMHAMIYHOMY TIPUCTPOi OOYMOBJIEHE BHUHHMKHEHHSIM TpU
pI3KMX 3MIHax 00’€My HECTAllOHAPHOIO TiJIPOJIMHAMIYHOTO CTaHy, MpU I[bOMY B
CUCTEMI BUHUKAIOTh BUCOKOYACTOTHI KOJMBAHHS, SIKI BIJIPI3HSIIOTHCS B1J] KOJIMBAHbD,
0 BUKJIMKaHI 3MiHOIO0 00’eMy piauHu. [IpudomMy 11i KOJMBAaHHS HE MOTIMHAIOTHCA
CYLIUIbBHUM CEpEIOBHILEM, a AUCUIYIOTh Ha MDK(}a3HI MOBEpXHI, 3yMOBIIOIOYH

TpUBaJE MABUIICHHS TEIIOMAacCOOOMIHY.

IlepeJiik mocujianb:
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cavitation reactors. Thermophysics and power engineering, 42(2), 31 — 38.
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VIIK 628.161
MEPCINEKTUBHE TEIMIJIOMACOOBMIHHE OBJIATHAHHS JUISI
CTBOPEHHS MIKPO BYJILBAIIIKOBOT' O T'A30PIIMHHOI' O
CEPEJIOBHIIA JIJISI TOM’SIKINEHHS BOJA

I-p TeXH. HayK, c.H.c. O6ogoBuu O.M., kaua. TexH. Hayk Jlumap A.I1O., Azapos C.I1.
IncrutyT Texniunoi tensiogizukn HAH Ykpainu

AHoTtauisi: Cmeopenus MIiKpoOYIbOAUKOBUX 2A30PIOUHHUX Ccepedouly €
NepCneKmusHUM CHOCoO0OM IHmMeHCUpIiKayii mexHoloiYHUX npoyecis, 30Kpema 8
mexHono2ii goooniocomosku. Po3pobneno enepeoegpexmusne meniomacoobminne
00JIa0HAHHSL 0Nl CMBOPEHHsT MIKPOOYIbOAWKOBUX 2A30PIOUHHUX Cepedosull &
MexHOI02li ouuweHHs 800U O/l GUOATIEHHS 3AJli3d, MAP2aAHYI0, NOM SKUEHH 800U
moujo.

Kmrouosi caoBa: BOJIOIIIJII'OTOBKA, XOPCTKICTb, I'A3OPIIMMHHE
CEPEJJOBUIIE, BYJIBBAILIIKHU, OBJIAJJHAHHSA

Abstract: The creation of microbubble gas-liquid media is a promising way to
intensify technological processes, in particular in water treatment technology.
Energy-efficient heat and mass transfer equipment has been developed to create
microbubble gas-liquid media in water treatment technology to remove iron,
manganese, water softener, etc.

Keywords: WATER TREATMENT, HARDNESS OF WATER, GAS-
LIQUID MEDIA, BUBBLES, EQUIPMENT

XKopcrkicth BoaM - 3arajbHa mpoOieMa i MYHILUNAIbHUX CHCTEM
BOJIOTIOCTAYaHHS, IPOMHUCITIOBUX IMIANPUEMCTB 1 TEIJIOBUX CTaHIIIi, OCOOJIMBO TaMm, Jie
JUTSI TOCTIOJIAPCHKO-TTMTHOTO BOAOMOCTAYaHHSI BUKOPUCTOBYIOTH MiA3€MHI Ta IPYHTOBI
BoAM. loHM KanpLlil0 1 MarHito, 10 3YMOBIIOIOTH KOPCTKICTH BOJIM, YTBOPIOIOTH
MaJIOPO3YMHHI CIIOJIYKH, LI0 I1HKPYCTYIOTh IOBEpPXHI TEIJIOOOMIHHUX amaparis,

TEMJIOEHEPreTUYHUX YCTAHOBOK, TpyOompoBoaiB. Lle mnpu3BoauTH 10 PI3KOTO
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3HIDKEHHS €(eKTUBHOCTI iX pOOOTH, MEPEBUTPATH MalIMBa, YACTUX 3YMUHOK IS
yuIieHHs. {1 BUKOpUCTaHHS TaKUX MiJ3€MHHMX BOJ B MUTHHUX 1 TEXHIYHHUX IIJISX
HEOOXITHO 3aCTOCYBAaHHS BOJOIIITOTOBKH 3 OOOB'SI3KOBOIO CTAJI€I0 IMOM'SKIIICHHS
BOJIM.

Jlist 3HUKEHHST SKOPCTKOCTI BOJIM BUKOPUCTOBYIOTH TaKi METOAM: TEPMIYHI,
peareHTHi, I0HHUH 00MiH, MeMOpaHHi, MarHiTHy 0OpoOKy 1 KOMOIHOBaHi.

[le MeToau MatOTh Psii HEOMIKIB, TOB'SI3aHUX 3 BEJIMKOIO BUTPATOIO PEAreHTIB,
HEOOX1/IHICTIO TIOTIEPEIHBO1 MiITOTOBKU BOJIM, 0OPOOKOIO0 CTIYHUX BOJ 1 CKJIATHICTIO
3 iX ckumaHHAM. HasgBHICTP IHMX HEMOMIKIB MPU3BOJUTH JO TIOIMIYKY HOBHX
TEXHOJIOTIYHUX PIMIeHb JJIs 1HTeHCU]IKalii MpOoIecy 3HUKEHHS KOPCTKOCTI BOJIH.
Hapasi po3BuBaroTbCsi KOMOIHOBaHI TEXHOJIOTIi BOJOMIATOTOBKH, IO MOEIHYIOTH
«KJIACUYHI» MPOIIecH 3 (P13UUHUMH.

Bigomo, 1o mnepcneKTUBHUM CHocoOOM 1HTEHCH(]IKaIii TEXHOJIOTTUYHUX
MPOIIECIB € 301IBIIEHHS CTYMEHS JUCIEPCHOCTI B3aEMOJIIOYUX CHUCTEM 1 MOBEPXHI
KOHTakTy (a3. OmHUM 3 pIlIEHb, AK€ MOKHAa BUKOPUCTOBYBATH JUIS II€T METH, €
CTBOPEHHS MIKpOOyJIbOAIIKOBUX ra30piAMHHKUX cepeaoBui [1, 2].

MikpoOynp0amkoBi  ra3opiuHHI ~ CEPEAOBUINA  3aCTOCOBYIOTHCS  JIS
iHTeHCH(DIKaIli TEXHOJIOTIYHUX TMPOIECIB B XIMIUHIM, METAIypriiHii, Xap4doBii,
MIKpOO10JIOT14HIM TPOMHCIOBOCTI, MTPOTE B JAHUW YaC HE ICHY€E €HEproeeKTUBHOIO
oOnagHaHHS I OTPUMAHHS MIKpOOyIHOAIKOBUX Ta30pIIMHHUX CEPEIOBUII IS
3aCTOCYBaHHS B TEXHOJIOT11 BOJOIIATOTOBKH.

Metoro pobGotu € po3poOka eHeproeEKTUBHOTO TEMIOMAaCOOOMIHHOTO
oOnmagHaHHS JUIsi CTBOPEHHSI MIKpOOYIhOAIIKOBUX Ta30pPIIUHHUX CEPEIOBUI B
TEXHOJIOT11 OYHUIIEHHS BOJIH.

Jlyist mocsrHeHHs nocTaBiaeHoi MeTH B [HcTuTyTi TexHiuHo1 Terodizukn HAH
VYkpainu Oyno CTBOPEHO €(PEKTHUBHY TEIUIOMAacOOOMIHY aepaliiHO-OKHCIIOBAIbHY
YCTaHOBKY POTOPHOTO THITY. Y CTaHOBKA BUKOPHCTOBYETHCS JIsl OYMINEHHS BOAH BiJl
3ajiza, Mapratilio, CipKOBOJHIO, KapOOH JIOKCHIy, KOperyBaHHS 3HaueHHS PH y
BignoBigHocTi g0 Caunllin 2.2.4 — 171-10 T'irieHiydi BUMOTM 10 BOJM IHUTHOI,

MPU3HAYCHOI JI0 CIOXUBAHHA JOAUWHOK . llepeBaramMm yCTaHOBKM € Te, IO
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MIBUAKICTh PO3YMHEHHS KHUCHIO B TIOPIBHAHHI 3 ICHYIOUMMH aepauniiHuMU
MPUCTPOSIMU 30UIBIITY€EThCST B 3-4 pas3u, eHeproBUTpaTH 3MEHIYIOThcs Ha 30-35%,

coOiBapTicTh Ha 20-25 %.

Puc. AepaniiiHo-OKUCIIIOBaJIbHA YCTAHOBKA POTOPHOIO TUITY : |- mpuiiManbHa
€MHICTb; 2 — PO3MUJIIOI0UA TOMIBKa; 3 — pOTOPHO-IyJIbCalliiHU anapart ; 4 -

€XEKTOp; 5 — OJI0K KepyBaHHS.

BucHoBku.

Po3pobnena ycraHoBka Moke €(PEKTHBHO BHKOPHUCTOBYBATHCH B TEXHOJIOTil
BOJIOMIATOTOBKM HE TUIBKU JJISl IOM'SIKILIEHHS! BOJM ajl€ PEeryJIIOBaHHS BMICTY 1HIIUX
MOKA3HHUKIB 11 SIKOCTI.
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THTEHCHU®IKAIIA MPOLIECY OTPUMAHHSA BOJOBYT'IJIBHOI
CYCIIEH3II CHIOCOBOM JIBE
roJi. rexuosor [lenkin B.1., mp.H.c., x.T.H. llenens b.41., nip.H.c., 1.T.H. IBAaHUTIbKHIA
I''K., c.H.c., k.T.H. Pagquenko H.JI., c.H.c. 'apTBir A.Il.

IncTuryT Texniynoi rensiopizukn HAH Ykpainun

AHortauisi: Hasedeni pesynomamu 0ocnioxcenns inmencugixayii npoyecy
ompumaHus 60008y2inbHoi cycnensii (BBC) 3 gukopucmanHuim npuHyuny OuCKpemuo-
imnynbcnozo 8eedenus enepeii (H{IBE). [locniodiceni peonociuni xapakmepucmuxu,
ceoumenmayiuna cmitikicms, 2panyiomempuuynuti ckiao BBC. Pe3yivmamu
MOJICYmMb  Oymu  UKOpUCmawni 011 npakmuynoi peanizayii npunyuny /HIBE npu
po3pobyi 2iopoounamiunoco 3miutyeada 011 npueomyeants BBC 3 nidsuweroro
NUMOMOI0 NPOOYKMUBHICINIO | 3HUINCEHUX eHep2o8UMPAmMAaXx.

Kurouosi ciaosa: [IPUHIUIT JUCKPETHO-IMITYJIBCHOI'O BBEJJEHHA
EHEPTII (1IBE), BOJIOBYT'UIbHA CYCIIEH3IA, PEOJIOI'TYHI
XAPAKTEPUCTHUKMU, CEJUMEHTALIINHA CTIVKICTb,
I'PAHYJIOMETPUYHMI CKJIAJL.

Abstract: The results of the study of the intensification of the process of
obtaining a water-coal suspension (WCS) using the principle of discrete-pulsed
energy input (DPEI) are presented. The rheological characteristics, sedimentation
stability, particle size distribution of the WCS were studied. The results can be used
for the practical implementation of the DPEI principle in the development of a
hydrodynamic mixer for the preparation of the WCS with increased specific
productivity and reduced energy consumption.

Keywords: PRINCIPLE OF DISCRETE-PULSE ENERGY INPUT (DPEI),
WATER-COAL SUSPENSION, RHEOLOGICAL  CHARACTERISTICS,
SEDIMENTATION STABILITY, GRANULOMETRIC COMPOSITION.
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[TpuroryBanuss BBC 3 3amanumMu BIaCTUBOCTAMU € TEXHOJIOTIYHOIO 3a/1a4yero
BUPIIICHHS SKOi 3aJeXUTh BiJ CHOCOOIB TIATOTOBKU JUCIEPCHOI da3zu 1
PIBHOMIPHOTO pO3MOAUTY 1i B JAHUCIEPCITHOMY CEpeloBHUINl 3a JOMOMOTOIO
3MINIyBJIbHUX  amapariB.  BukopucTaHHS  BHUCOKOC(EKTUBHUX  CIIOCOOIB
npurotyBanHss BBC (BiOpariiinuii, yJabTpa3BYKOBHH, TiApOJWHAMIYHUN Ta 1H.)
MOKa3aJI0 MOXJIUBICTh CIIPOILEHHS Ta IHTEHCHU(IKAI] IPOIECIB MOAPIOHEHHS CYyXOTr0
YU BOJIOTOTO BYT'ULIA 3 KaTajaizaTopoM 4 0e3 HhOTO 10 po3MipiB 3epeH menie 0,03
MM, MacoBOIO KoHIeHTpaliero 60+70%, 3MmimyBaHHS WOTO 3 JUCIEPCIHHUAM
CEpEIOBUILEM, MOJIMIIUTA CTPYKTYPHO-MEXaHIUHI, MEXaHIKO-XIMIYHI Ta (I13HKO-
xiMiyH1 BiacTuBOCTi oTpumanux BBC 1 mpoayktiB ix mnepepoOku. OpnHak, ais
J0JIaTKOBOI 1HTeHCU((]iKaLli Mpolecy AUCHEPryBaHHS JOLIBHO BUKOPUCTATH CHOCIO
JIBE, 1o iHimiro€e riipoguHaMIvHI IPOIECH Ha SKICHO BHUIIIOMY PiBHI BKJIIOUYAOYH
Takli TOTYXHI MEXaHI3MH, SK MpPOLeCH KaBiTallii, yJapHl XBWII, YJIbTPa3BYKOBI
KOJIUBaHHS, MDK(a3oBy TypOymizamio Ta 1HII MexaHi3Mu. OJIHHMM 31 Crmoco0iB
reHepailii IMImyJIbCiB €Heprii € KaBiTalliitHi mapora3oBi OyJIb0aIIKy.

JocnimkeHHs: TPOBOAWIN HA T1APOJMHAMIYHOMY 3MIIIyBayl, 10 CKJIAIa€ThCs
3 TMPOTOYHOI YaCTUHU, BIOpOPIIBTpa, €IEKTPOABUTYHA, BEHTUIIS, EMHOCTI, CUCTEMHU
PELUPKYJIAILIT 1 KyJIbOBOrOo MiIMHA. [IpoTouHa yacThHa, B CBOIO Yepry, CKIAAAEThCs 3
KOH(y30pa 3’€qHAHOTO TMAaTPyOKOM 3 BIOPOPIIBLTPOM, TOPJIOBUHH, IuU(y30pa
MPUETHAHOTO MAaTPyOKOM JI0 €MHOCTI, TypOyItizaTtopa BCTAHOBJICHOTO B TOPJIOBHHI 1
3’€THAHOTO 3 BaJIOM €JIEKTpoABUTYHA. TypOyimizatop 3abesneuye nepexadyyBaHHS
CyCHEeH311 Ta yTBOPEHHS Ha JIOMATAX KaBiTallii.

JIy1st excriepuMeHTy BUKOPHCTOBYBaNM BYTULIsl Mapku [], Boay 3 rocnojapyo-
MUTHOTO BOAONpOBOAY 1 TypOymizatop 3 aiamerpoMm 48 mm. Otpumanns BBC
CKJIaajioch 3 HACTYMHHUX OINepaliii: aeMiHepamizaliii BYrUUIs 3a CTaHIApPTHOIO
METOJMKOI0 1 HOTO JBOXCTAMIMHOTO BOJOTOTO NONAPIOHEHHS (Tepmia cTramis —
MOAPIOHEHHS BYTULIS B KYJIBOBOMY MIIMHI JO po3Mipy dYacTMHOK 04 MM mnpu
CHIBBIAHOIIEHHI BYTL/UIS : Boja = 54 : 46; npyra crajis — noApiOHEHHS BYT1/UIS B
TAPOAMHAMIYHOMY 3MillyBadl 10 Kjacy KpymnHocTi vacTuHok 0+0,05 MM mpu

CIIBBIJTHOIIEHHI BYT1/UIs : Boja = 40 : 60.
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ExcnepyMeHT mpoBOIMIIM HACTYNHUM YMHOM. 3MmilnyBad 3amoBHIoBain BBC
MacoBOI0 KOHIIeHTpali€eto Byriuist 40% 3 po3mipoM yacTuHOK 0+4 MM B KUTBKOCTI 12
mitpiB. [licns mocsrHEHHS CTaOUTBHOTO PEXXHMY TeYil CYCIEH3is MPOXOoauiia depes
BIOpO(DIIBTp, /1€ OCaIKyBAIKUCh 1 HAKOMMYYBAJIMCh YACTUHKU BYTULIS PO3MIPOM 0
1,0 mm. BMmict yacTuHOK Byriuig kiacy kpynHocti meniie 0,05 mm ckinanaB 40+55%
micas 30 XBWIMH JAucriepryBaHHS. ByrinpHy cycmensito micis BiOpodiiabTpa
JOBOJWJIM J1O MacoBoi KoHIleHTpamii 60+65% 1 mnomaBanmu B 3MillyBad IS
JTUCTIEPTYBAaHHS 1 TOMOTEHI3aIli1 MPOTATOM 5 XBHJIHH.

CenumenTaniiiny ctidikicte BBC Bu3Hayanu mo BHUCOTI MIapy OCaIKEHOL
JTUCHepcHOi TBepaoi da3u 1 3MiHI TEXHOJOTTYHUX XapaKTEPUCTHK 3 TUIMHOM 4Yacy.
Otpumani 3ayiexxHOCTI ToKazaiu crabuibHicTh BBC  mpotsrom  5+6  mi0.
['panynomerpuunmii ckiiag BBC Bu3Hauamm MeTo0M BOJIOTOro (PpakiiioHyBaHHS Ha
cutax  crtaHaaptHuM  metonoM. Ilpm 30  XBUIMHHOMY  pPO3MENIOBaHHI
IPaHyJIOMETPUYHUI CKJIaJ BYrUUIA Kiacy KpymHocTi yacTMHOK 0,05 MM ckiianaB
outbiie 55%. OTpumaHO 3aleXHICTh CTPYKTypHOi B’si3kocti BBC Bim macoBoi
KOHLIEHTpauii Byruuis. BCTaHOBJIEHO, 110 3 pOCTOM JUCIEPCHOCTI, TIrPOCKONIYHOCTI
1 IIUIBHOCTI YMaKOBKM JAHUCHEPCHOI a3y 301IbIIYEThCS CTPYKTYpHA B’SI3KICTh
cycnen3ii. [lpu 30BHINIHBOMY BIUIMBI Ha CYCIICH31I0 BiJOYBAa€TbCS 3OUIBIICHHS
YacTKM JApIOHMX YAaCTHMHOK 1 OKJII031S JMCHEPCIHHOTO  CEepEeOBUINA, IO
CYHPOBOJIKYETHCS 301TBIIICHHSAM B’ I3KOCTI CyCIIEH311.

Enepris, 1m0 BHUBUIBHIOETbCA MiAg 4ac immylbcHoro BrumBy JIBE
BUKOPDUCTOBYETBbCS HE JIAIIE [Isl JUCHEPTyBaHHS BYTUDIS, a W CIOPUYHMHSE
IIIBUIIICHHS BOAHEBOI'O MOKAa3HUKA JUCIEpPCiitHOTO cepenopuia 10 8,5+9,0, mo, B
CBOIO YEpry, MPU3BOAUTH JI0 BUIAUICHHS TYMIHOBUX KHCIJIOT, YTBOPEHHS T'YMITIB, SIKi
3abe3neuytoTh cTivikictb BBC 10 po3mapoByBaHHS.

BucuaoBku. Otpumano BBC 3 3aganuMu peosioTiYHUMH XapaKTEPUCTUKAMH,
CEJIMMEHTAIINHOI0 CTAaTUYHOIO CTIHKICTIO mpoTsiroM 5+6 ni6 06e3 3acTocyBaHHS
XIMIYHUX JOMIIIOK, WI0 3HAYHO CIHpoIIye TexHoJjoriio orpumanHs BBC.
[TinTpumanns ctiiikocti BBC Oinbln TpuBanuii yac MOXKJIMBE 3 3aCTOCYBaHHSIM

XIMIYHHUX JOMIIIOK 200 MEPIOIUYHOI0 HOTO PEIUPKYIISIIIEI0 B EMHOCTI 30€piraHHs.
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V]IK 532.5
MOJIEJIOBAHHS TEYII BOJJHOI CYCHEH3II COJIOMU NIIEHUYHOI
B POTOPHO-ITYJbCALIIMHOMY AITAPATI

I-p TEXH. HayK, c.H.c. O6og0Buu O.M., kanz. TexH. Hayk Cunopenko B.B., kann.
TexH. HayK JIumap A.JO., Xomenko B.O.

IncrutyT Texniunoi tensiogizukn HAH Ykpainu

AHoTanis: /lpogedeno yucenvhe MOOEN08AHHS PYX) 800HOI CYCNEH3Ii cONOMU
NUleHUYHoi 8 poOOUill 30HI POMOPHO-NYIbCAYiliHO20 anapama. Busznaueni nons
WUOKoCmi I pO3N00iN HAOTUWKOBOI MeMnepamypu.

Karwuosi ciaosa: MOJEJIIOBAHHS, BIOMACA, TEIUIOBIJJAYA,
JIMCUTIALILS EHEPT'Ii, POTOPHO-ITYJIbCALIITHUM ATIAPAT

Abstract: Numerical simulation of the motion of an aqueous suspension of
wheat straw in the working zone of the rotor-pulsation apparatus is carried out. The
velocity fields and the distribution of excess temperature are determined.

Keywords: BIOETHANOL, BIOMASS, HEAT TRANSFER, ENERGY
DISSIPATION, ROTOR-PULSATING APPARATUS

OgHuMm 31 LUISXIB  OIABULIEHHS €(EKTUBHOCTI TMONEpeaHbOI O0OpOOKH
JITHOLIENIOJIO3HOT CUPOBUHM € BUKOPUCTaHHS TEIUIO(I3UYHUX €(eKTIB, IO
B1I0yBAIOTBCSI MPH PyCl B’S3KO1 PIAMHU B POTOPHO-MyJbCAlliHUX amapaTtax [1].
Po3yMiHHs Xapaktepy Teuii BOAHOI Jucrepcii OlomMacu  Ta  TEOpETHYHE
OOIpYHTYBaHHsSI MIJABUIICHHA 1 TeMIEpaTypu IUIAXOM OOpOOKH B POTOPHO-
MyJbCAllIHOMY arnapaTti € aKTyaJIbHOIO 3a/1a4ero.

Mertorw gociipkeHb OyJ0 MOJEIIOBaHHSA Tedili BOJHOI JUCTEpPCii COJIOMH
MIIIEHUYHOI TPOTSTOM 1i 00pOOKH B pOTOPHO-TYJIbCALITHOMY amapari.

YucenbHe MOJENIOBAHHSA TeYil PIAMHU B POTOPHO- MyJIbCAllIHHOMY arapari

BUKOHYETBHCS 32 METOJIOM, onucanuM B [2,3]. Teuis B'A3K0i PiAMHU Ta NMEPEHECEHHS
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TEIUIOTH B 00'€eMi POTOPHO-TYJABCAI[IHHOTO amapary OIUCYETbCS CHUCTEMOIO
mudepenianbHux piBHsAIHb Hap'e-CTokca pa3om 3 piBHSHHSM 30€pexeHHs eHeprii
IUIA TOTOKY piauHU. 3agada Teyii 1 MepeHeceHHS TEIUIOTH pO3TIISIaeThCs B
JBOBUMIpHIN MOCTAHOBLI B Mepepisi, 0 MePHeHAUKYIISIPHUNA 0 CIITFHOT OC1 poTOopa
Ta craropa. Ha mnoBepxHsAX poOOYMX €JNEMEHTIB 3a/JaBajiiChb TPaHUYHI YMOBH
YETBEPTOTO POJY, III0 BCTAHOBIIIOBAIM PIBHICTH TEMIIEPATYP PIIUHHU 1 TBEPOTO TiNa,
a TaKOX PIBHICTh TYCTHH TEIUIOBHX IIOTOKIB, IO TMEPEHOCATHCS BiJ PIAUHHA 0
poOounx enemeHTiB. i MOCSATHEHHS PIAWHOIO TEMIEPAaTypH, IOCTATHBOT IS
3M1MCHEHHS] HEOOXIHMX XIMIYHUX IE€pPETBOPEHb, PIAMHA TOBHMHHA 0araToKpaTHO
00poOIoBaTHCS B pOTOPHO-MYJIbCAIlIHOMY anapari. Piguna micist oOpoOku B amapari
HAJXOJIUTh A0 MPUIMAIBbHOI EMKOCTI 110 CUCTEMI TpyOonpoBoAiB. B TpybonpoBoaax 1
B MpUIMAaIbHIA €MKOCTI piIMHA YaCTKOBO OXOJIOJKYETHCS BHACHINOK TEIJIOBUX
BTpaT 3 TIIOBEPXOHb OOJanHaHHSI. BTpara TemioTH BiAOYBAlOTHCA TaKOX
Oe3rocepelHbO 3 TMOBEpXH1 amapatry. JlJis BH3HA4YEHHS XapakTepy 3MIHM y dYacl
TeMIIepaTypHu piIuH, 110 0e3MEPEPBHO HATXOIUTH B POTOPHO-ITYJIbCALITHUN anapart 1
BUIQISIETBCS. 3 HBOTO, 3aCTOCOBYEThCS JudepeHIliagbHe PIBHSIHHS TEIJIOBOTO
OanaHcy, 10 HaBeAeHE B [3].

TemnoBinnaya 3 MOBEPXOHb OOJAJAHAHHS 3MIMCHIOETHCS ILISIXOM MPUPOIHOI
KOHBEKI[Ii Ta BUIPOMIHIOBaHHS. [liABUINEHHS TeMIEepaTypu CEpelOBUINA, 10
00poOJIsIETECS B POTOPHO-TYJIbCALIMHOMY amapati , 3IHCHIOETBCS 32 PaxyHOK
AUcUNalli MEXaHIqyHOi eHeprii B podouomy 00'emi anapary. Sk 3a3HavyaeTses B [2, 3],
HaOUIbII IHTEHCUBHO JUCHUMAIllS BiIOYBAETHCS B 3a30p1 MK POTOPOM Ta CTaTOPOM,
7ie HailcyTTeBime BinOyBaeThecs Aedopmarrisi mBUAKOCTI. KapTuHa Tedii piguHu Ta
PO3MOIIN HAJJIMIIKOBOI TeMIIEpaTypy B JOCIHIIKEHOMY €JIEeMEHTI po0oYoi 30HU
HaBeneHo Ha puc. 1. Ak BumHo 3 puc. 1, HaAWOUIBII CYTTEBUI TEpPErpiB PiAMHU
BIIOYBA€ETHCS B 3a30pi MDK POTOPOM 1 CTAaTOpOM Ol BHYTPIIIHBOI IMOBEPXHI
cTaTopa, J€¢ BiIOyBalOThCS HAWOIIBII IHTCHCUBHE BUJIUICHHS TEIJIOTH 3a PaxyHOK

JTVCHTIAIIT MEXaHIYHO1 eHeprii.
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Puc. 1 Tlone mBHAKOCTI 1 pO3MOAUT HAJIUIIKOBOI TeMiiepaTypu At B poOouiii
30HI POTOPHO-MYJIbCALIIMHOTO anapary mpu o0poOIl BOAHOI AUCTIEPCii CONOMU: a - [
= 0,09 Ila-c; 6 - n= 0,107 ITa-c.

3 pe3ynbTaTiB YHMCEIbHOTO MOJICIIOBAHHS BUIUIMBAE, 110 MaKCUMalIbHUI
MeperpiB PiAMHU B 3a30pi 3a OJMH TEpio 00epTaHHs poTopa ckiamae Atmax=1,9 °C
mpu p = 0,09 ITa-c Ta Atmax=2,2 °C mpu p = 0,107 Ila-c. Ilpu mmpomy cepemHs
HaJUIMIIIKOBA TeMIiepaTtypa oOpoOIItoBaHOI piuHU Yy BuxXigHOMY mnaTpyOky PITA

cknanae At=0,44 °C npu p = 0,09 Ila-c Ta At=0,53°C ipu p = 0,107 I1a-c.
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MOJIEPHI3ALISI BUILEHTPOBUX HACOCIB JIJISI TOJIAYI
MOJIOYHUX ITPOAYKTIB

roJi. texuosor [lenkin B.1., p.H.c., A.17.H. [Banunpekuit I'.K., np.H.c., k.T.H. [lenenp
Bb.A., c.a.c., k.1.H. ['oxenko JLII., ron. mexanik Hlymsak B.B.

IncTutyT Texniynoi Tensopizukn HAH Ykpainn

AHoTauis: [ocrioxceno epekmusHicms pobOUUX KOIC 3 TONAMAMU NOOBIUHOT
KpUBU3HU 1 YUMIHOpUYHUMU Jonamamu. Busnaueno poboui xapaxmepucmuxu
8IOYEHMPOBO20 HACOCA 3 POOOUUM KOJIeCOM 3 JIONAMAMU NOOBIUHOI KPUBUSHU, U0
scmarnosneni nio kymom 50° 0o oci nomoky. Buznaueno 3anexcHocmi Hanopy 8io0
NPOOYKMUBHOCMI 0/ PI3HUX diamempis KoJlecd.

Kmiouosi ciosa: BIJILIEHTPOBMI HACOC, POBOYE KOJIECO, JIOITATI
[TOJIBIMHOT KPUBU3HU, HWJITHJIPUYHI JIOIIATI, POBOYA
XAPAKTEPUCTUKA HACOCA

Abstract: The efficiency of impellers with double curvature blades and
cylindrical blades has been studied. The operating characteristics of a centrifugal
pump with an impeller with blades of double curvature, installed at an angle of 50° to
the flow axis, are determined. The dependences of the pressure on the performance
for different wheel diameters are determined.

Keywords: CENTRIFUGAL PUMP, IMPELLER, DOUBLE CURVATURE
BLADES, CYLINDRICAL BLADES, PUMP PERFORMANCE.

Oco6mmBOCTI yMOB pPOOOTH, BHCOKI BUMOTHM JO HaIIMHOCTI 1 Oe€3MeKu
00CITyroByBaHHs, SIKOCTI 1 0€3MEUYHOCTI IPOYKTIB BU3HAYAIOTH BUMOTH JI0 KOHTPOJIIO
SAKOCTI Ha BCIX CTaaisiX MPOEKTYBAaHHS, PO3POOKH 1 BUTOTOBJIEHHS HACOCHOTO
YCTaTKyBaHHS JIJI1 MOJIOYHOI IIPOMHMCIIOBOCTI.

BiaieHTpoBI HacOCH MarOTh HAMOUIBIN MIMPOKI J1alla30HU YacTOT OOEpTaHHS
poTopa 1 TeMmnepaTyp nepexkauyyBaHUX PiAWH, HU3bKUN KOE(IIEHT MIBUIKOX1THOCTI 1

HaOUbIIIe 3HAaUeHHS KoedillieHTa Haropy, a BIAKPUTI poO0Ul Kojieca BITHOCITHLCS 110
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TIPOJMHAMIYHMX PEILIITOK, IO TMpaliolTh 3 BiAPUBOM NOTOKY. Ilepeniueni
XapaKTEPUCTUKU BIJILEHTPOBUX HACOCIB 3 BIAKPUTHUMH POOOYHUMHU KOJI€CAMHU
CTBOPIOIOTh MOKJIHMBOCTI mon0 30iumbiieHHs KKJ[ 1 3HuXKEHHS eHeproeMHOCTI B
HACOCax IbOTO THITY.

JocnimpKkyBayii BIIKPUTI JlarOHANIBHI BIJILIEHTPOB1 po0oUi Kojeca 3 JIONATSIMHU
MOJIBIMHOT KPUBHU3HU 1 MWIHAPUYHUMHU JonataMu. CIPOEKTOBAaHO Ta BUTOTOBJICHO
poboul Kojieca y BUTJISAAI YBIrHYTOro AUCKy aiametpoM 170 mm, 180 MM 1 190 mm.
JlomaTi BHMKOHaHI y BHUIJIAMI BiJpi3ka 3 MOJABIMHOIO KPHUBH3HOIO 3 KyToM 18°,
TOBLIMHOIO 3 MM 1 mmpuHO0 60 MM Ol MAaToyuMHU 3 mepexoaoM Ha 20 MM Ha
BHXOJ1 Kojieca. JlomaTi IUIIHAPOBUX pOOOYMX KOJIIC BUKOHAHI TOBIIMHOIO 3 MM 1
muprHO0 40 MM Ha BCIi JIOBXKHMHI 1 BCTaHOBIIOBAIMCH MMiJ KyroM 30° 1 50° Ha
BUXO/I1 KoJeca.

ExcriepuMeHT pOBOIMIIN Ha TEPMETUYHOMY CTEH/1 JIs1 JJOCIIHKEHHS! HACOCIB,
M0 CKIAJAa€ThCsd 3 EKCIePMMEHTAIbHOTO Hacoca, 3aclOKOoBava-cernaparopa
3’€JTHAHOTO 3 OXOJIOJKyBaueM, TEIJIOOOMIHHUKA, 3aM0OKHUX KJIalaHiB, 0auka s
300py TOBITPsA, BaKyyMHOTO Hacoca, TEPMOMETpa, Pe3epBHOI MIpHOT AUISHKHU AJIS
BUMIPIOBAaHHA 10J1a4yl Hacoca, TpyOOnpoBOAY, MPUCTPOIO TIAPABIIYHOTO KEPYBAHHS 1
MipHOT Aiadparmu, 10 BCTAHOBJIEHA TEPe] MPUCTPOEM TiIPaBIIYHOTO KEpPYBaHHS.
Tuck BuUMIpIOBaIM BaKyyMMETpaMH, BCTAHOBJICHMMH Ha BIJICTaHl1 JIBOX JlaMETpIB
TpyOONpOBOJa BiJi BXIJHOTO Ta HAMIPHOTO MaTpyOKiB. BenwuwHy po3pimKeHHs
(BakyyMy) B CTEHJ1 3a/laBajid 4epe3 KpaH TOHKOI'O PEryJItOBaHHS, BCTAHOBJICHOMY
MK BaKyyMHUM HAacOCOM 1 OaukoM [jisi 300py moBiTpsi. JlochimKeHHs MPOBOAMIH
IpH PO3piMKeHHi Ha BxoAi B Hacoc -0,9-10°I1a, cniBBigHOIIEHHS AiaMeTpa poOoUoro
KoJieca A0 JlaMeTpa BXIJHOTO maTpyOka CTaHOBWJIO 2,2, TIOYAaTKOBa TeMIleparypa
npoaykty —85°C+95°C.

[lepen mpoBeneHHSM  €KCIIEPUMEHTY  dYepe3  3acCIOKOIOBau-Cernaparop
3aIOBHIOBAJIM CTEHJ| MOYATKOBHM IPOAYKTOM, SKHH HarpiBajd B TEINIOOOMIHHHKY
MepioIMYHO BMUKAIOYM HACOC /I BUPIBHIOBAHHS TEMIIEpaTypu B KOHTYPI.

ExcriepuMeHT NpoBOAMIM 3 3aCTOCYBaHHSIM CIOCOOY KEpyBaHHS MPUMEKOBUM
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[IApOM PIJIMHU, KU BU3HAYAETHCS Bi3yalli3alli€l0 MOTOKY B MPHUMEKOBUX Ilapax
KOJIECa METOJIOM 3MHUBaHHs cUpoi GapOu.

EdextuBHicTh poO0OYOro KoJieca BH3HAYAIU IO MICHE3HAXOKEHHIO MEX
BIJIPUBHUX 30H MPHUMEKOBOTO MIapy piAHU (€(PEKTUBHIIIE T€ KOJIECO, B SIKOTO 30HU
He3MuToi ¢apbu Ha BUXOJl 3 Kojeca HaiMmeHnm). Ilpu mocnimkeHH1I Kojic 3
MWTIHIPUYHUMU JOMATIMHU OPIEHTOBHA JJOBKUHA MEXI1 BIPUBHUX 30H MPUMEKOBOTO
mapy piauHu ctaHosuna 0,3+0,5 1oBXHUHU JloNaTi NpU YCTAHOBLII JIONATeN 3 KyTaMu
Ha Buxo/i koneca 50° 1 30°. I[Ipu gociimkeHi Komic 3 JJonaTsIMHU NOABIMHOI KPUBU3HH
OpIEHTOBaHA JOBKMHA MEXI1 BIIPMBHHUX 30H IPUMEXKOBOIO APy PIAMHU CTAHOBHJIA
0,15+0,3 moBXWHU JIOTIATI IIPH YCTAHOBIII JIONATEH 3 KyTaMH Ha BUX0J1 Kojieca 50° 1
30°. BigHocHa BiJIcTaHb 30HM HE3MUTOI CUPO1 (papOu HaiiMeHIIa y poOo4oro koleca
3 JomaTsAMH, IO BCTaHOBJECHI mig kytoM 30° i1 Haibinbpimma y pobodyoro koseca 3
JonatsAMH, 10 BcTaHOBIEH! i KyToM 50°. Takok BCTaHOBIEHO, 110 HaMip Hacoca
301nbIIy€eThCs HA 2%, a KK/ — Ha 3+4% ynnie Ha HEAOBaHTAXEHUX PEKUMAX.

BusznaueHo poOoui XapaKTEpUCTHUKU BIJUEHTPOBOrO Hacoca 3 poOouYUM
KOJIECOM 3 JIONATSAMHU MOJIBIITHOI KpMBHM3HH, 110 BCTAHOBJEHI MmiJ KyToM 50° 10 oci
IIOTOKY TPOAYKTy. BeTaHoBIeHO, 0 poboTa Hacoca mpu pospimkeni -0,6-10° I1a Ha
CTOPOHi BCMOKTYBaHHs cTabinbHa. Ilpu 30inbmenni pospimkenns go -0,9 -10° I1a
KaBITALIMHUN 3amac Hacoca 3MEHIIYEThCS 1 CIIOCTEPIraeThCsl MOYATKOBA KaBiTallis,
sKa TPOSBISETHCS MApPOYTBOPEHHSAM 3 XapaKTePHUMH 3BYKOBUMH e(eKTamMHu Ta
3HIDKEHHSIM  MOoJadl  NpoAyKTy. Takok BH3HAYEHO 3aJIeKHOCTI HAmopy BijJ
MPOAYKTUBHOCTI JJIsl PI3HUX JiaMeTpiB KoJjeca. BcTraHoBieHO, 10 30UIbIICHHS
JiaMerpa Kojeca TPHU3BOAUTH 10 30UIBIICHHS MPOIYKTUBHOCTI HAacoca 1 Hamopy

MPOAYKTY MPHU CTAIIOMY PO3PIIKEHI Ha CTOPOH1 BCMOKTYBaHHS.
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CURRENT DIRECTIONS OF RESEARCH OF PUMPING
EQUIPMENT

student Muzyka S.M., associate professor, Ph. D, Stepaniuk A. R.
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Annotation: The report provides an overview of current research on pumps.
Examples are given and it is confirmed that in the modern world without pumps life
will stop.

Key words: PUMPS, ESSENCE OF PUMPS, IMPROVEMENT,
DESCRIPTION OF PUMPS.

AKTYAJIBHI HAITPAMKHA JOC/IIIKEHb HACOCHOI'O
OBbJIAIHAHHA

cryaentka Mysuka C.M., k.T.H., noueHT CrenaHiok A.P.
HaunionanbHuUil TeXHiYHUI YHiBepcUTET YKpaiHu

«KuiBcbKuM noJtiTexHiYHui iIHCTUTYT iMeHi Irops Cikopcbkoro»

AHoTauis: B daniti pobomi HageoeHo 02150 aKmyaibHUX 00CIIOHCEHb HACOCIE.
Examples are given and a conclusion is made about the directions of modernization
of pumping equipment

Kuarwuosi caoBa: HACOCH, POJIb HACOCIB, ITIOKPAIIIEHHA, OIIMC
HACOCIB.

Today, pumps are key elements of equipment in almost all industries, as well as

in utilities. They are necessary to ensure the movement of fluids, and to create the

87



36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i MoJsiogux BueHux “O0J1agHAHHSA XIMiYHUX BUPOOHHMUTB i MiANPHEMCTB OyaiBeIbLHUX
MarepianiB”

desired pressure of the working medium. Therefore, the reliable operation of such
equipment often determines the reliability of the entire production line. Given the
importance of pumps, much attention is paid to research that can increase their
efficiency [1-2].

Project [1] presents a new method for selecting a pump for large-power PV
irrigation systems working at a variable frequency. This can have a significant impact
since the traditional way of selecting the pump is based on maximizing the efficiency
of pump in the duty point at a certain single operating frequency, which is not useful
for PV irrigation systems working at a variable frequency.

The proposed method starts by considering the pumps with H-Q curves with a
high slope and the duty point in the right-hand third of the curve to assure a wide
range of operating frequencies. Then, the efficiency within the whole range of
frequencies is evaluated. An example of a performance comparison between the
pumps selected with the new and traditional methods has been carried out.

Results show that by using the new method, the yearly volume of water
pumped increases by 7.2-21.0% and the pump efficiency by 4.3-5.3%. Finally, it is
Important to mention that the proposed method has already been implemented in the
SISIFO tool, able to simulate PV irrigation systems.

In project [2], where was studied a solid-liquid two-phase analysis in a large-
scale centrifugal slurry pump, was installed, that Centrifugal slurry pumps are widely
used in the mining and dredging industries. However, the flow passage components
in the pump can become severely worn due to their low speeds, high flow rates, and
high slurry concentrations. In the mining industry, slurry pumps often only last 20 to
30 days.

The resulting frequent pump disassembly and installation not only consumes
much time, but the frequent replacement of the flow passage components is very
expensive. This study analyzed a heavy-duty slurry pump in the grinding circuit of an
ore dressing plant. The Eulerian-Eulerian method was used to analyze the slurry flow

for various particle concentrations and small volumetric flow rates.

88



36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i MoJsiogux BueHux “O0J1agHAHHSA XIMiYHUX BUPOOHHMUTB i MiANPHEMCTB OyaiBeIbLHUX
MarepianiB”

The analysis shows that for small flow rates, the pump flow is very unstable
with significant backflow and intense local abrasion and as the particle concentration
increases, the flow resistance increases, the backflow increases, and the local wall
abrasion is aggravated. A grinding circuit slurry pump was field tested with the
results showing that the location of the most severe local abrasion confirmed the

simulation results.

Conclusion:

This review confirms that the interest of researchers in the operation of pumps
remains significant. Studies published in the scientific literature show that there are
opportunities to increase the efficiency, reliability and efficiency of pumps in

different conditions of their application.
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Abstract: The choice of technological scheme is an important stage in the design of
new equipment, analysis of existing technologies and the use of modern methods
allows you to create a competitive advantage and meet modern requirements for the
final product. The selected technological scheme of flue gas purification from
gaseous toxic impurities by absorption is modern. The requirements for hardware
performance and the possibility of scaling devices with preservation of hydrodynamic
modes of operation to ensure the intensity of mass transfer processes are considered.
Key words: REGENERATIVE HEAT EXCHANGER, NON - STATIONARY

BUBIP TEXHOJIOTTYHOI CXEMHU YCTAHOBKHA
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ctyneHT Suunpkuii Bnamgicnas, K.T.H., cT. BUKI. JIBoitHOC SIpociaB
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Anomauia. Bubip mexnono2iuHoi cxemu B8adCIusuil eman NpoeKmy8aHHs HOB020
001A0OHAHHS, AHANI3 ICHYIOUUX MEXHOA02IU Ma GUKOPUCMAHHA CYYACHUX Memoois
00360JI51€ CMEOpUMU KOHKYDEHMHY Nnepeeazy ma GUKOHAMU CYYACHI 8UMO2U 00
KiHyego2o npodykmy. OOpaHa mexHoN02IuHa cXxemda OHYUWeHHs OUMOBUX 2d3i6 8I0
2a308UX MOKCUYHUX OOMIWOK Wasaxom abcopoyii € cyuacnorw. Po3zenanymo eumozu
00 anapamypHo20 GUKOHAHHA Ma MONCIUBICb MACWMAOYBAHHA anapamis 3
30epedicerHAM 2i0pOOUHAMIUHUX pedcuMie pooomu 0l 3a0e3neyeH s IHMEeHCUBHOCHII
npoyecie MacooOMiHy.

Kuarouosi caosa: OUUILIEHHA JTMMOBUX I'A3IB, JECOPBEP, MACOOBMIH
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Liquid absorption is used in industry for the extraction of sulfur dioxide,
hydrogen sulfide, carbon disulfide, mercaptans and other sulfur compounds, nitrogen
oxides, halogens and their compounds, acid vapors (HCI, HF, H,SO,), carbon dioxide
and carbon monoxide, various , formaldehyde, volatile solvents, etc.).

Absorbents used in industry are evaluated by the following indicators: 1)
absorption capacity, ie the solubility of the extracted component in the absorber
depending on temperature and pressure; 2) selectivity, which is characterized by the
ratio of solubility of fissile gases and their absorption rates; 3) the minimum vapor
pressure [1].

An example of a waste-free absorption-desorption cyclic scheme is the
absorption of carbon dioxide from gases absorbed by solutions of monoethanolamine
with subsequent regeneration of the absorbent during the desorption of CO,, Fig. 1.

The installation is waste-free, as pure carbon dioxide after liquefaction is
transferred to the consumer in the form of a marketable product.

The flue gases pass upstream through the absorber to meet the flow of the
solution. The acid-saturated solution leaving the bottom of the absorber is heated in a
heat exchanger and fed to the top of the desorber. After partial cooling in the heat
exchanger, the regenerated solution is further cooled with water or air and fed to the
top of the absorber.

Absorption technology using monoethanolamine can be used in a wide range
of concentrations of sulfur-containing compounds and CO..

The main energy consumer in the scheme is the process of heating the
absorbent, so it is proposed to combine heating with vacuum to remove the absorbed
gases, which will reduce the specific energy consumption, but increase the removal

of the absorbent during degassing.
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11 - amine regeneration capacity
Figure 1 - Scheme of flue gas purification with solutions of monoethanolamine
Conclusions: the study of the desorption process with different parameters of
pressure and temperature is an important task in calculating the new technological

installation of flue gas purification, and the topic of optimization of degassing
parameters is important.
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Abstract. The choice of technological scheme is an important stage in the
design of new equipment, analysis of existing technologies and the use of modern
methods allows you to create a competitive advantage and meet modern requirements
for the final product. The chosen technological scheme of purification of associated
gases from gasoline vapors by oil absorption is modern. The requirements for
hardware performance and the possibility of scaling devices with preservation of
hydrodynamic modes of operation to ensure the intensity of transfer processes are
considered.
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Oil absorption is the main method of degassing associated gases at domestic
and foreign enterprises. About 70% of gas sent for processing is degassed in domestic
productions, and in the USA - more than 80% [1].

The technological scheme of the oil absorption unit of a typical gas processing
plant (GPP) is shown in Fig. 1. Unstable gasoline | enters the upper part of the
absorber 1 at a temperature of -23 °C and a pressure of 4.0 MPa.

As a result of the absorption process, gasified gas Il is obtained. Saturated
absorbent (gasoline with dissolved gases) is partially demethanized in the lower part
of the absorption column 1, where heat is supplied, and passing through the heat
exchanger 6, is fed to the middle part of the absorption stripping column (ASC) 9 to
the stripping section. Apparatus 1 and 9 are irrigated with a pre-saturated absorbent
obtained by mixing the depleted absorbent (kerosene) with exhaust gases with ASC.

Exhaust gases are separated from the absorbent in the separator 5, removed
from the installation and used as fuel Ill. In the lower part of the column 9 get
saturated deethanized gasoline IV.

The heat exchanger 6 is designed to heat gasoline before feeding to the
deethanizer and the peculiarity of its operation in the rapid contamination of heat
exchange surfaces with macromolecular compounds, and the need to remove gases
dissolved in gasoline when heated (mainly ethane and butane).

For heating gasoline, a shell-and-tube heat exchanger was selected with the
supply of gasoline to the intertube space and water to the pipe space, which is
justified by the lower heat transfer coefficient for gasoline.

The design of the heat exchanger must be adapted to the removal of gases and
simple cleaning of working surfaces in the intertube space.

To optimize the specific heat consumption for heating gasoline in the heat
exchanger 6 is used spent coolant (water) from the heat exchanger 18, designed to
cool gasoline after ASC before feeding. The heat exchanger 18 has a large
temperature difference (75 °C), so it is proposed to use two heat exchangers, in which

gasoline is gradually cooled by water and you can get superheated water to supply the
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distiller ASC 10 (about 110 °C) and heat exchanger 6, the temperature potential of

this coolant is about 80 °C.

y M\ N\ ‘T\
- Al

T
AV

1 - absorber; 2, 6, 8, 11, 12 - heat exchangers; 3 - tank;
4 - propane evaporator; 5 - separator; 7 - air refrigerator;
9 - absorption-stripping column; 10 - AVK boiler

Figure 1 - Technological scheme of the oil absorption unit

Conclusions: the proposed scheme allows to improve the energy efficiency of
the installation and more fully utilize heat by obtaining heat carriers with different

temperature potential.
References:
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Summary: The areas of application of ethyl alcohol are given. Varieties of
ethanol and ways of its production are presented. The design of a plate heat
exchanger for cooling ethanol is proposed. The advantages, disadvantages and main
features of the plate heat exchanger are given.

KEYWORDS: ETHYL ALCOHOL, ETHANOL, PLATE HEAT
EXCHANGER, HEAT TRANSFER.

Ethyl alcohol (ethanol) is used in many areas of human activity. In addition to
the food industry and the production of vodka, it is actively used in medicine,
cosmetology and other fields.

Ethanol is a monoatomic substance having the formula C2H50H. Under
normal conditions, it is a flammable clear liquid with a specific odor. When stored in
an open container, it partially evaporates.

There are different types of heat exchangers [2]. For example, the principle of
operation distinguishes between recuperative, regenerative and mixing heat

exchangers.
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Plate heat exchangers are well suited for cooling alcohol. This type of heat
exchanger has a number of advantages:

First of all, it should be noted such an important advantage as ease of
maintenance. If this unit becomes clogged, the device must be disassembled and
rinsed thoroughly. After that, it should be dried and collected. This procedure does
not require much physical or time.

The second advantage is that when using this type of heat exchanger, a low
level of contamination of the heat exchange surface can be observed. This is achieved
due to the high turbulence of the fluid flow, which is formed by the corrugations. In
addition, this factor is influenced by the fact that the heat exchange plates have a
quality polishing.

The third important advantage is savings. This unit can last more than 20 years.
In this case, if in the process you need to replace the plates, it is easy to do, saving a
lot of money. So, for example, at repair of the casing unit it is necessary to say
goodbye to the big sum of money.

The disadvantage of such a heat exchanger is its rigidity, especially if the
pressure drop of the coolant values. Then from the two channels where more pressure
will press on the channel where less pressure. The plates are corrugated to increase
turbulence and sometimes the tops of the corrugated plates are in contact, which
increases the stiffness. As an option, we can offer to change the shape of the plates.
That is the usual completely flat smooth plate goes on stamping for creation of
corrugations, but not on all height as standard, and with gaps. And in places of passes
"columns" from one party of plates are welded. On the other hand, these columns are
NOT welded. It turns out that these columns on one side rest on the flat side of the
other plate, increasing the rigidity of the plate. Plus there are also turbulizers, which

increases Reynolds and heat transfer in general.
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Fig. 1 — Heat exchanger plate design

Conclusions: By installing additional columns on one side of the plate, we
increased the rigidity of the plate, plus thanks to this we increased the Reynolds test

and heat transfer.

References:

1. Internet resource: https://megaobuchalka.ru/2/20371.html

2. I'. C. bopucos, B. II. bpsikoB, FO. 1. JlpitHepckuii u ap. OCHOBHbBIE
MPOIIECCHl M ammapaThl XUMHUYECKON TexHosioruu: [locobue mo mpoekTUpoBaHUIO /

10. 1. IpitHepckuit. — M.: Xumus, 1991. — 496 c. — 24 000 >xk3.

98


https://megaobuchalka.ru/2/20371.html

36ipuuk Te3 nonosineir XXV 11| Bceykpainchbkoi HAyKOBO-TPaKTHYHOI KOHepeHIii cTy1eHTiB,
acmipaHTiB i MoJsiogux BueHux “O0J1agHAHHSA XIMiYHUX BUPOOHHMUTB i MiANPHEMCTB OyaiBeIbLHUX
MarepianiB”

UDC 66.048.3-932.2
SELECTION OF TECHNOLOGICAL SCHEME OF
METHANOL DISTILLATION
Student Ivanov Maksym, Ph.D., senior lecturer Dvoinos Yaroslav
National Technical University of Ukraine
«lIgor Sikorsky Kyiv Polytechnic Institute»

Abstract: The choice of technological scheme is an important stage in the
design of new equipment, analysis of existing technologies and the use of modern
methods allows you to create a competitive advantage and meet modern requirements
for the final product. The chosen technological scheme of methanol distillation from
impurities by sequential distillation is modern and highly productive. The
requirements for hardware performance and the possibility of scaling devices with
preservation of hydrodynamic modes of operation to ensure the intensity of mass
transfer processes are considered.
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Anomauia. Bubip mexnonociunoi cxemu eajxciusuil eman nNpoeKmy8aHHs.
H08020 O00OJAOHAHHA, AHANI3 ICHYIOUUX MEXHOI02IU ma BUKOPUCMAHHSA CYYACHUX
Memooi8 00380J19€ CMBOPUMU KOHKYPEHMH) nepesazy ma 6UKOHAMU CYYACHI 8UMOU
00 KiHyego2o npodykmy. OOpaHo MexHoNO02iuHy cxeMy OUCMUNAYI] MemaHony 8io
OOMIULOK WLTIAIXOM NOCNI008HOI OUCMUNAYIL € CYYACHOI0 MA BUCOKONPOOYKMUBHOIO.
Pozensanymo  eumocu 0o  anapamypHo20  BUKOHAHHS — mMA  MOJMCAUBICIb
macumaby8anHs anapamie 3 30epedceHHAM 2IOPOOUHAMIUHUX PedcUMie pobomu O

3a0e3nevenHs iIHMmeHCUBHOCI NPOYeCié MAcOOOMIHY.
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TEXHOJIOI'TYHA CXEMA

After the synthesis reactor, methanol needs to be purified from impurities. The
industry uses the method of sequential distillation [1]. In the first stage, crude
methanol is purified from esters at a pressure of 1.2 MPa and a temperature in the
VAT residue of 135+148 °C and a reflux condenser of 40+50 °C. Distillation under
pressure significantly reduces the content of methanol in the distillate, which mainly
contains dimethyl ether and is used for the production of dimethyl sulfate.

After permanganate purification, methanol enters the stage of basic distillation,
Fig. 1, in column 1, operating with the following characteristics [1]: temperature in
the upper part of the column 64 ° C (distillate - methanol-rectified, according to
DSTU 3057-95 - technical methanol [2]); the temperature at the bottom of the
column is 105 °C. The design of the column - cap, the selection of fractions is carried
out at the following temperatures: isobutyric fraction — 72 °C.

After permanganate purification, methanol enters the stage of basic distillation,
Fig. 1, in column 1, operating with the following characteristics [1]: temperature in
the upper part of the column 64 °C (distillate - methanol-rectified, according to
DSTU 3057-95 - technical methanol [2]); the temperature at the bottom of the
column is 105 °C. The design of the column - cap, the selection of fractions is carried
out at the following temperatures: isobutyric fraction - 72 °C; isobutyl (side) fraction
- 92 °C. The reflux ratio is chosen in the range of 2.1+2.3.C; isobutyl (side) fraction -
92 °C. The reflux ratio is chosen in the range of 2.1+2.3.

Methanol-rectified 11V after cooling is sent to the warehouse. A mixture of
isobutyric Il and isobutyl 111 fractions with methanol is sent to the base composition
and then to the distillation.

Water 1V containing up to 0.2% of alcohols is discharged from the bottom part
of the column. After heat exchange with the product fed to the column and cooling,
the bottom liquid is sent to a reinforced concrete tank, where it is fed into the system
of treatment plants, while the condensate V is removed from the evaporator 2 and
cooled in the heat exchanger 4.

Gases VII from the condenser of the column pass through the washing column
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and are removed to the atmosphere.

The methanol - oil - water fraction from the VAT residue can be subjected to

the following stages of purification by distillation.
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1 - distillation column; 2 - evaporator; 3 - capacitor;
4 - heat exchanger; 5 - refrigerator
Figure 1 - Technological scheme of the main distillation of crude methanol

Conclusions: taking into account that the process of rectification in methanol
purification is the most energy-intensive design of new rectification equipment for
methanol purification in the scheme of its production in order to reduce specific
energy consumption or obtain a cleaner product in one device is relevant and
important.
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Abstract. The choice of technological scheme is an important stage in the
design of new equipment, analysis of existing technologies and the use of modern
technological solutions allow you to create a competitive advantage and meet
modern requirements for the final product. The chosen technological scheme of
purification of associated gases from gasoline vapors by low-temperature distillation
Is modern. The requirements for hardware performance and the possibility of scaling
devices with preservation of hydrodynamic modes of operation to ensure the intensity
of transfer processes are considered.
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Anomauia. Bubip mexnonociunoi cxemu eajxciusuil eman nNpoeKmy8aHHs.
H08020 O00ONAOHAHHA, AHANI3 ICHYIOUUX MEXHOJ02IU mMa BUKOPUCMAHHSA CYYACHUX
MEXHON02IYHUX ~pilleHb 00360I0Mb CMBOPUMU KOHKYPEHMHY nepesazy ma
BUKOHAMU CYYACHI 8UMO2U 00 KiHyegoeo npodykmy. Obpana mexHonociuHa cxema
OYUWEHHs NONYMHUX 2a3i8  8i0 Napié OeH3UHY WLIAXOM HU3bKOMeMNepamypHoi
pexmugikayii € cyyacHor. Pozenanymo eumocu 00 anapamypHoco 6UKOHAHHA md
MOJCIUBICMb — Macuumabdy8anHs —anapamie 3 30epedceHHAM  2i0OPOOUHAMIUHUX

pedicumis pobomu 0jisl 3a6e3neyeH st IHMEeHCUBHOCTI NPOYeCié NepeHoCy.
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Low-temperature distillation is used to degass the associated gas with a content

of higher hydrocarbons up to 50 g/m?3, in this range of use of the method is
economically justified. At higher concentrations of higher hydrocarbons, it is

economically feasible to use low-temperature distillation [1].
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T-1 - heat exchanger; X-1 - propane gas cooler; C-1 - separator; H-1, H-2 -

pumps;
K-1 - distillation column; T-2 - boiler; C-2 - reflex capacity; XK-1 - capacitor
Figure 1 - Scheme of installation of degassing of associated gas
by the method of low-temperature rectification
The technological scheme of low-temperature rectification installation
for degassing of associated gas is shown in fig. 1. Unstable gasoline-gasoline under
pressure up to 4.0 MPa is cooled after compression in the heat exchanger T-1 to a
temperature of -10°C and in the heat exchanger X-1 to a temperature of about -40°C.
Pure methane without frozen higher hydrocarbons after the separator is returned to
the heat exchanger X-1 and is the final product. The gases condensed in the separator
(mainly propane with gasoline) enter the distillation column for separation.
Gasoline from the VAT residue contains butane, so in the future it is served for
purification (debutanizer) or gas fractionation (with a sufficient percentage of
ethane).
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An important apparatus of the technological scheme is a distillation column for
the separation of propane and gasoline. Type of plates - failures with overflow
devices. The peculiarity of the design of low-temperature distillation columns in their
small temperature range, and, accordingly, the sensitivity to the height of the liquid
layer on the plates. Reducing the height of the liquid layer on the plates makes the
requirements for assembly and installation of the distillation column even more
stringent.

Heating in a cube in such columns does not require energy, and cooling in a
reflux condenser, on the contrary, requires significant energy costs.

To estimate the specific energy consumption for condensation in a reflux
condenser, it is proposed to adopt a thermodynamic efficiency of 0.62 for a
refrigeration machine of a reflux condenser with a temperature potential of -42 °C
[2].

Refrigeration capacity of a steam compression refrigeration machine under the

~ L ~ L
©l " 0.62COP T

carnot 062( cool j
Theat - Tcool

— Carnot cycle cooling coefficient, Teoo = 231K (-42°C) - boiling point of freon

following conditions: Q ~0.45L , were COPcamot

(propane); Theat = 298K (+ 25°C) - ambient temperature.

Conclusions: the proposed scheme allows to effectively degass the associated
gas with a high content of higher hydrocarbons by low-temperature distillation. To
improve the energy efficiency and selectivity of the plant, it is important to evaluate
the effect of the reflux ratio on the size of the distillation column and energy
consumption on condensation at a constant value of the distillate concentration.
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ABSTRACT. Improving of drum dryer design provided. As a result of the
improvement, the efficiency of the apparatus is increased following the increase in
the amount of time the material is kept in a free fall state.
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AHOTAIIA. Hasedeno 800ckoHanenHs KOHCMpYKYii bapabannoi cywapru. B
pe3yrbmami 800CKOHANEHHS NIOBUWYEMbCS eheKmuUBHICmb anapamy 6HACIIO0K
30i1bUIEHHS YACy nepeOYB8aHHs Mamepiany 8 CMAaHi 8LIbHO20 NAOIHHAL.

KJIFOYOBI CJIOBA: CYIIIHHA, bBAPAGAHHA CVYIIIAPKA, ITIPUT.

Iron pyrite is the main raw material for producing sulfuric acid. It is used to
purify the gas waste from chemical industry from chlorine. Pyrite has the ability to
deposit gold from solutions. This is the basis for its use for gold mining, which is a
constituent of sea water.

In the case of long-term carriage of dry pyrite by rail, the mass of dry mass can
increase up to 5-7% by the absorption of moisture from the atmosphere. Therefore,
there is a need to install dryers in enterprises. Pyrite may also not be dried until the
necessary condition at the place where it is received, which also requires the use of

dryers. Drum type dryers are the most common for drying such materials [1].
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Blades are mounted inside the drying drum to intensify the drying process. As
a result of the rotation of the drum, the wet material is mixed and disintegrated.
However, often the material falls out before reaching the top of the drum. Therefore,
the time spent by the material in a state of collapse is less than the maximum
possible, thus reducing the efficiency of the process.

In order to increase the efficiency of the apparatus, owing to the longer stay of
the material to be dried, there is the following sentence, figure 1.

According to the invention, mixing blades (2) are mounted in the cylindrical
drum (1), on which in turn additional guides (3) are mounted, wherein the angle
between the blade and the guide differs depending on the arrangement of the distance
from the axis of the drum. This design of the drum will hold the material on the
blades and drop from the maximum possible height.

Consequently, this improvement will increase the drying rate by increasing the
time the material stays in the falling state without changing the total time of the

material to be dried.

1 —cylinder; 2 — paddle; 3 — hasp

Fig. 1 - Cross-section of the drums of the dryer with the sliding blades
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Consequently, this improvement will increase the drying rate by increasing the
time the material stays in the falling state without changing the total time of the

material to be dried.

References:

1. Ovdii D.Yu., Novokhat O.A. DRUM DRYER FOR DRYING OF IRON
KOLCHEDAN (PYRITE): matepiasiu MixkHap. HayK.-mipakT. koH(}., M. KuiB, 25-26
muct. 2020 p. Kuis, 2020. C. 23-25
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student Shashkov V. O., professor, Ph. D. Marchevskyi V. M.
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“Igor Sikorsky Kyiv Polytechnic Institute”

Annotation: Shown as routine casein production upgraded to a modern
automated line.

KEY WORDS: CASEIN, AGGREGATE, DRYING, VORTEX LAYER,
PNEUMATIC FEEDER.

MOJEPHI3ALISI YCTAHOBKH BUPOGHUILITBA KA3EIHY 3
PO3POBKOIO CYHIAPKH

ctyaent [amkoB B. O., mpodecop, k.T.H. MapueBcbkuii B. M.

HaunionanbHuUil TeXHiYHMH YHiBepCUTET Y KPaiHU

«KuiBcbKuil noJriTtexHivyauid iHcTutyT iMeHi Irops Cikopcbkoro»

AHoTtauisi: [lokazano sk pymuHHe 8UPOOHUYMBO Ka3eiHy MOOEpHi308aHO 00

CYYACHOI a8MOMamu308aHoil liHil.
KJIFOUOBI CJIOBA: KA3EIH, ATPETAT, CYILUIHHS, BUXPOBUI I1IAP,
[THEBMATUYHUM )KMBUJIbHUK.

[Tepiia Moaens arperary Jyisl CyIIiHHS Ka3einy OyJia po3poosieHa a1t poOoTH 3
3aCTaplIol0 TEXHOJOTIYHOIO CXEMOI BHUPOOHMITBA Ka3zeiHy. B Toil uac B
Pansucekomy Cor031 BUKOPUCTOBYBAJIM MEPIOAUYHMI criocid BupoOHuITBa. Kazein

BAPWIM Y BIJKPMTHX BaHHAX 3 Milagkamu eMHicTio 5-10 m°. O6Gcnyrosysanu 1
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BaHHU XIHKM B Pe3WHOBHX 4000Tax. B BaHHax 37iiiCHIOBaNIM: KOaryiduiro Ouika i3

3HEKUPEHOTO MOJIOKA; BIAJUICHHS 1 BHUBIJI CHPOBATKH; NMPOMHUBKY O1JIka BOJOIO.
binkoBa cycmeH3sis 37auBajmacs 3 BaHHM Y BHUHOTPAAHWM TIpec, J€ BoOjJa
Bi(IIBTpOBYBaNacd uepe3 TKAaHUHY (CEprsHKy), a OUIOK CIpecoByBajid B
MOHOTITHUH 010K Macoro 10-16 kr. Jlami 670K moapiOHIOBABCS BPYYHY 1 CYIIMBCS Ha
«COHITI».

s mexanizamii nux pyyHux onepainii Ha arperati BC-150KIII BcranoBuiu
po3po0eHi moapiOHIOBaYl OJIOKIB KazeiHy 1 CemialibHUNA TPAHCTIOPTEp I Tojaadi
MOoAPiOHEHOTO Ka3€iHy B J103aTOP-TPAHYIATOP.

1

3
/

p = ¢

)

1 — amapaT BUXpPOBOTO MIapy; 2 — NPSIMOTOYHUMN ITUKIIOH; 3 — OYHKep-
HaKOIWYyBay,
4 — BUTSDKHUW BEHTWIATOP; 5 — MHEBMOTPAHCIIOPTHA JIiHIS; 6 — OJIOK 3 HOTHUPHOX
KasopudepiB; 7 — IPUTOYHUI BEHTUIIATOP; 8 — 3aBaHTAXXKYBAJILHUN TPaHCIIOPTED;
9 — )xuBUIBHUK-TpaHysiTOP; 10 — MoapiOHIOBAY OJIOKIB Ka3eiHy.

Pucynox 1 — Cxema ycranoBku BC-150KIII mo moaepHizaiii

AJle 11 BIOCKOHAJICHHS MOPYY 3 MEXaHi3alll€lo MOApIOHEHHS 3aBaHTaKCHHS,
301IbIIIYBAIM METAJIOEMHICTD 1 YCKIIaJAHSIIN €KCIUTyaTallllo arperary.
CyTTeBe BuUpilIeHHS MpoOsieMd OyJ0 3A1MCHEHO PO3POOJICHHSIM IIHEKOBOTO

npeca st 0e3repepBHOTO 3HEBOHEHHS 1 TPAHYJISIIIT Ka3eiHy.
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Po3pob6nenuii mpec 3’€JHyBaB BaHHY 3 CYIIApKOIO B TEXHOJIOT1UHY JiH10. Kpim
TOT'0, BIAKPUJIUCh MOXJIMBOCTI B MOJICpHI3allii anapaTa JJIsl CYIIIHHS (Ialli cyliapka).

B mpoueci MmoaepHizalii po3pobieHuil mpec 3aMiHUB >KUBUIbHUK-TPAHYIISATOP
mo3. 9; tpancroprep mo3. 8; moxapiOHtoBau 10. Ilomawa BimmpecoBaHOTo 1
NoApiOHEHOr0  Ka3eiHy  3M1MCHIOBAJaCh  ITHEBMOKUBUJIBHUKOM.  3’sBHJIACh
MOJKJIUBICTh BHUKOPUCTATH NPSMOTOYHHM IMKIOH B SIKOCTI Jaxy CYIIApKH, IO
3MeHIIye i1 TabapuTH 1 METAJTOEMHICTb.

KinneBum eranoMm MojepHizallli € 3aMiHa CUPHOI BaHHU JIiHI€I0 Oe3MepepBHOT
KoaryJsuii kazeiny. CxeMa Mo/IepHI30BaHO1 JIiHIi HaBEIeHA Ha PUCYHKY 2.

[{ro Henerky mpoOiieMy MOJEpHI3allii BUPILINIA HEBEJIUKAa Ipyna MOJOIAUX
CHIBpOOITHMKIB 1 CTyJIeHTIB Kadeapm MamuH Ta amapaTiB XIMIYHHX 1

HadTonepepoOHNX BUPOOHUIITB.

soda

KNCtoma
MoK

,
i -

1 — miHig Koarynii; 2 — mpec MIHEKOBUI; 3 — MOJIEpHI30BaHa CyIiapKa Jjs
CYILUIHHS Ka3eiHy; 4 — MHEBMOXUBWIbHUK; 5 — THEBMOTPAHCIIOPTHI Tpyou; 6 —
kasopudep; 7/ — MPUTOUYHUN BEHTWIATOP; 8 — OyHKEep-HAKOMUYIYBayd;, 9 — BEHTHISITOP
BUTSKHHM.

Pucynok 2 — CxeMa MOZI€pHI30BaHO1 YCTAaHOBKH I BUPOOHHUIITBA Ka3€eiHy 3

MOJICPHI30BaHOIO CYIIAPKOIO

MopepHizoBaHa ycTaHOBKa 3a0e3nedye Oe3nepepBHE BUPOOHHUIITBO B IMOTOIN

BHUCOKOSIKICHOTO Ka3€iHy €KCIIOPTHUX KOHAULIIHN.
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