DOI: 10.15587/1729-4061.2020.219556

GIS-ASSISTED REVEALING OF SPATIO-TEMPORAL
DYNAMICS IN PHYCOLOGICAL INDICES OF THE
DANUBE RIVER DELTA (p. 6-13)

Aleksander Vasenko

Research Institution “Ukrainian Research Institute of
Environmental Problems”, Kharkiv, Ukraine

ORCID: http://orcid.org/0000-0002-2958-4818

Vladimyr Brook

Research Institution “Ukrainian Research Institute of
Environmental Problems”, Kharkiv, Ukraine

ORCID: http://orcid.org/0000-0002-8795-2869

Yurii Svyrydov

Research Institution “Ukrainian Research Institute of
Environmental Problems”, Kharkiv, Ukraine
ORCID: http://orcid.org/0000-0002-3965-3004

Hanna Milanich

Research Institution “Ukrainian Research Institute of
Environmental Problems”, Kharkiv, Ukraine

ORCID: http://orcid.org/0000-0003-1900-1444

With the aim to predict shifts in water quality in the Danube riv-
er delta, a geographic information system (GIS) for environmental
monitoring with additional functions for analyzing time-dependent
series of observation results was developed. Using the developed
GIS, the main trends of shifts in phycological indices of water qual-
ity for the period starting from 2005 were revealed. The topicality
of these studies is dictated by the need to determine the impact of
shifts in aquatic chemistry on the biotic component of the ecosystem.

According to data on the Pantle-Buck saprobity index, there
was a trend to improving water quality during the study period. A
downward trend in species diversity was found using the Shannon
diversity index calculated from the abundance of phytoplankton.
The revealed trends in phycological indices were observed already in
the inlet section of the Danube river delta (above Reni), i.e. they are
due to factors operating outside the Danube delta.

The obtained results on the trends of phycological parameters
correlate with the previously obtained data of the analysis of the
results of monitoring of aquatic chemistry parameters. The revealed
downward trend in the saprobity index stems from a trend of improv-
ing water quality in terms of: BODj (correlation coefficient, R=0.68;
significance level, a=6 %), phosphate phosphorus (R=0.70; 0=5 %),
suspended solids (R=0.80; a=2 %). The downward trend in the Shan-
non diversity index calculated from the abundance of phytoplank-
ton is explained by an upward trend in manganese concentration
(R=-0.75; a=3 %).

The decrease in phytoplankton diversity according to the Shan-
non diversity index calculated from the phytoplankton abundance
is explained by a sharp increase in the abundance of cyanophytes.

The results obtained are of significant interest for predicting
shifts in the ecological condition of the Danube river delta.

Keywords: phycological indices, phytoplankton biomass,
Shannon diversity index, saprobity index, time-dependent trend.
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This paper reports the construction of a method for calculat-
ing the structural function within a moving window of the fixed
size, based on measuring the vector of current concentrations of
arbitrary air pollutants. The use of a moving window makes it
possible to reveal the current moments of the emergence of in-
homogeneities in the polluted atmosphere. In this case, the time
shift of the structural function reveals the corresponding time
scale of this heterogeneity. It has been shown that, in contrast

to the known method, the proposed method makes it possible to
reveal the dynamics of the levels and scales of local inhomogene-
ities of the polluted air using only the current measurements of
concentration for an arbitrary number of pollutants. It is noted
that the method does not use information about the current me-
teorological conditions of the atmosphere and the features of
urban infrastructure near a pollution control point. Therefore, the
method is universal; it could be applied to arbitrary control points
of atmospheric pollution across various territories of states. The
efficiency of the proposed method was tested using the example of
actual measurements of the concentrations of urban air pollutants
involving formaldehyde, ammonia, and nitrogen dioxide. The re-
ported results generally indicate the applicability of the proposed
method. It has been experimentally established that the method
makes it possible to identify, in real time, the areas of local inho-
mogeneities characteristic of hazardous air pollution associated
with the absence of dispersion and accumulation of pollutants
in the air. In addition, the method makes it possible to detect in
real time both the levels and the scale of inhomogeneities in the
polluted atmosphere. It has been experimentally established that
before the occurrence of the tested reliable emergency in a pol-
luted atmosphere, the level of local heterogeneity was 0.015 units
at its time scale corresponding to 8 counts. Next, by the time of
the emergency, the level of heterogeneity decreased to 0.0025
units at the time scale corresponding to 2 counts. It has been ex-
perimentally established that for this case the forecast time of the
occurrence of an emergency was 4 counts or 24 hours.

Keywords: air pollution, structural function, detection of haz-
ardous pollution, pollution inhomogeneity scale.
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This paper reports the results of the experimental and theoreti-
cal studies of the characteristics of perforated pipelines, which are
used to collect and dispose water from capacitive treatment struc-
tures of water supply and sewerage systems. The value and nature
of the change in the flow rate through the perforation holes p.o
lengthwise a pipeline have been examined depending on the design
characteristics of the perforated pipes and parameters of a fluid
flow in the pipeline. Measurements were carried out at a specially
assembled experimental bench. The experiments determined the
nature of changes in the flow rate value, as well as in the piezomet-
ric line along the collector. The obtained data showed that the flow
rate factor o varies along the length of the collecting channel.
Its value depends on the ratio of the velocity of the fluid jets that
enter the pipe to the average velocity in the examined cross-section
(Uy/V). In this case, this ratio also changes along the path; it has a
maximum value at the beginning of the pipe and a minimum value
at its end. The variable flow rate factor of perforation holes, on
the contrary, had a minimum at the beginning and a maximum at
the end of the collector. The result of the analysis of initial equa-
tions and the findings based on experimental data has shown that
calculations may assume, without a significant error, the flow rate
factor value of perforation holes .o to be constant lengthwise the
collector. The impact of the transit flow rate on the value of this
coefficient has also been estimated. It is shown that the increase in
transit leads to a certain increase in the flow rate factor, which is
averaged for the entire collector. The paper proposes empirical de-
pendences that are convenient to use in order to calculate the flow
rate factor, both variable and constant, for the case of the presence
and absence of transit in the head drainage channel.

Keywords: variable flow rate, collecting perforated pipeline,
perforation hole flow rate factor, pipe duty factor.
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Production of waxes from spent perlite, which is a waste of
sunflower oil winterization, is studied.

Winterization is characterized by significant losses of oil
with filter powders, and waste utilization is an environmental
and economic problem. At the same time, winterization waste
contains valuable components — wax and oil, which can be used
in different ways.

The content of waxes in spent perlite using hexane (18 %), as
well as the quality indicators of the obtained wax: melting point
70 °C, saponification number 115 mg KOH/g, acid number 2.6 mg
KOH /g, mass fraction of moisture 0,82 % are determined.

Spent perlite was treated with a solution of sodium chloride
during boiling, settling of the obtained mass, washing and drying of
wax. The dependence of the yield and melting point of the extracted
waxes on the processing parameters: the concentration of sodium
chloride solution, temperature and duration of settling is found.

Rational conditions for spent perlite processing are deter-
mined: the concentration of sodium chloride solution — 7.5 %,
settling temperature — 20 °C, settling duration 10 hours. The
experimentally determined wax yield at this point is 14.3 %.

Quality indicators of the wax sample obtained under rational
conditions are studied: melting point 68 °C, saponification num-
ber 110 mg KOH/g, acid number 2.8 mg KOH/g, mass fraction
of moisture 0.85 %. These values correlate with the data for wax
extracted using hexane, as well as with reference data on the qual-
ity of beeswax and sunflower wax.

The data obtained allow recycling spent perlite without or-
ganic solvents, which makes the process more environmentally



friendly and cost-effective, as well as solves environmental prob-

lems associated with the utilization of winterization waste.

Keywords: waste of oil and fat industry, winterization, spent

filter powder, perlite, sunflower wax.
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The present-day problem of the accumulation of carbon waste
was considered in connection with the aggravating urgency.
General tendencies and approximate rational compositions of un-
prepared polydisperse fractions of mixtures of potential raw ma-
terials during their compaction and subsequent thermolysis have
been experimentally determined. It was found that with an in-
crease in moisture or binder content, solid carbon waste becomes
more plastic and viscous (from 0.6 to 0.4), the coefficient of in-
ternal friction decreases. The effect of moisture on the coefficient
of external friction is less noticeable (up to a 25 % reduction).
It has been determined that preheating of the charge to 80 °C
contributes to a decrease in density of the resulting briquettes
(on average by 5—6 %) and leads to an increase in the coefficient
of elastic expansion. Briquettes, all other things being equal, are
5—10 % stronger but a 1 % increase in strength accounts fora 2 %
increase in energy costs. Upon re-compaction, a noticeable change
in compression properties occurs. The briquette density increases
by an average of 7 %. With a lower binder content, a 14 % increase
in density was obtained. In this case, the increase in strength is di-
rectly proportional to energy consumption. An increase in binder
content in briquets and their re-compaction were recommended.
It has been found that with the optimized operation of the boiler
plants that incinerate the briquetted waste, the coefficient of ex-
penditure per year is 32.9 % less than the value of this index when
using the equipment for recovery of unprepared waste. At the
same time, the coefficient of influence on the environment over a
15-year period was 28.89 % less than the value of this index when
operating similar equipment. The results obtained reasonably
indicate that the optimized technology of waste briquetting and
subsequent incineration is characterized by a significant increase
in the environmental and economic efficiency of the waste recov-
ery process.

Keywords: carbon waste, briquetting technology, mathematical
modeling, Index-E program, environmental and economic efficiency.
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A concise analysis of global experience in the field of environ-
mental labelling of road vehicles with an emphasis on differentiat-
ing access to low-emission zones is given. The main principles of
the introduction and application of a unified system of environ-
mental labelling of road vehicles are highlighted with an emphasis
on tools to stimulate the maintenance of the environmental prop-
erties inherent in the design. On the basis of simulation, forecasts
of a decrease in the average specific reduced emissions of harmful
substances by a fleet of vehicles of different categories are given in
accordance with different control scenarios. Through the introduc-

tion of the proposed environment zones of various levels, the fun-

damental possibilities are shown to achieve a decrease in the level

of total specific reduced emissions approximately: up to 40-65 %

of the current level within dense urban development covering

large territories (“red” environment zones of level V with the max-

imum permissible level of reduced emissions of 251 g/km (g/tkm)

and, accordingly, limiting the active operation of at least vehicles
that meet the requirements of “Euro-0” and below); 4—5 times in

very polluted and densely populated areas (“yellow” environment

zones of level IV, with restrictions for cars with engines with posi-
tive ignition of the level “Euro-2" and below, and cars with diesel

engines “Euro-4” and below ); by an order of magnitude in espe-

cially sensitive designated areas (“green” environment zones of

level TIT with the maximum permissible level of reduced emissions

of 63 g/km (g/tkm) with unlimited access for cars with engines

with positive ignition of the “Euro-4" level and above, passenger
cars with diesel engines of “Euro-6d” level up to 8 years, trucks

and buses of “Euro-6” level up to 15 years old).

Keywords: emissions of pollutants, environmental labelling of

vehicles, environment zones, environmental management.
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The conducted studies of the impact of thermal action of a
high-temperature magnesium flame on construction materials for
timber protection from atmospheric factors revealed a pattern of
temperature transfer to timber. It was proved that depending on
the thermophysical properties of the material, this can lead to its
ignition or slowing down the thermal conductivity process. That is
why there arises the need to study the conditions for thermal con-
ductivity and establish the mechanism for inhibition of heat transfer
to timber. In this regard, a mathematical model of the process of
transferring heat flow on the surface of timber when protected by

coatings was developed. According to the experimental data and
obtained dependences, it was established that the density of heat
flow through a steel plate increases to a value of more than 200 kW /
m?, which is sufficient for ignition of timber. Instead, the density of
heat flow through a vermiculite plate did not exceed 5.2 kW /m?,
which is not enough for its ignition. It was established that the main
regulator of the heat transfer process is the heat-insulating proper-
ties of a construction product, its resistance to high temperature,
because certain construction products, such as an asbestos-cement
product, are destroyed under the influence of magnesium flame. That
is why a significant impact on the process of protection of natural
combustible material when applying the protective coating is made
in the direction of heat insulation of the timber surface. This makes
it possible to argue about the relevance of the detected mechanism
of the formation of heat-insulating properties when it comes to the
protection of storage sites of explosive products and the practical
attractiveness of the proposed technological solutions. Thus, the fea-
tures of inhibiting the process of transferring heat to timber during
the action of the magnesium flame include heat insulation of timber
surfaces by thermally resistant material. Thus, the temperature of a
magnesium flame was created on the vermiculate surface, and it did
not exceed 100 °C on the surface of the timber.

Keywords: metal combustion, fire protection of timber, coating,
thermal conductivity, surface treatment, thermophysical properties.
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BUSABJIEHHS IPOCTOPOBO-YACOBOI IUHAMIKHU AJIbrOJIOTTYHUX MTOKA3HUKIB JIEJIbTU JIYHAIO
3A JIOTIOMOT OO TEOTH®OPMAIIIIAHOI CUCTEMU (c. 6-13)

O.T. Bacenko, B. B. bpyk, I0. B. CBupuzos, I'. 10. Minauniy

Jlist mporHO3yBaHHS 3MiHU sIKOCTI Bojn B fesbri p. [lynail crBopena reoindopmanina cucrema (I'IC) ekosoriaHoro MOHITOPUHTY
3 OIATKOBUMU (QYHKITISIMU aHaIi3y YacOBUX PSIIiB PE3yJIbTaTiB CIIOCTEPekeHb. 3a mornomoroio crBopenoi I'IC BusBeni ocnoBHi TeH-
JIEHIIT 3MIHM aJIbTOJOTTYHUX TIOKA3HUKIB SKOCTI BOAM 3a nepioj, nounHaiodu 3 2005 p. AKTyasbHICTb IPOBEIEHHS AaHUX JTOCJIKEHb
00yMoBJIeHA HEOOXIZAHICTIO BU3HAYEHHSI BIIMBY 3MiH TiZIPOXIMIYHUX MOKAa3HUKIB Ha GIOTHYHY CKJIAI0OBY €KOCHCTEMHU.

3rigHo 3 MoKazHUKOM iHjekce canpobnocti (3a [lantie-Bykkom) criocrepirasacs TeHAEHIA 10 TOMIMIIEHHs AKOCTI BOAU 3a J0CIi-
JUKyBaHUH repioz. TeHaeH st 10 3MeHIIeH s BUI0BOI PI3HOMaHITHOCTI OyJia BUsIBJIEHA 3a TOKa3HUKOM injekc [IleHHOHaA, PO3paXoBaHUM
3a YncesbHICTIO (hiTOTIAaHKTOHY. BusiBiieHi TeHAe i1 3MiHN aJIbroJIOTIYHUX MMOKA3HWKIB CIIOCTEPITANNCS BKE Y BXiJIHOMY CTBOPIi I€JbTH
p. [lynaii (Buuie m. Peni), To6T0 06ymMoBIIeH] (hakTopami, 110 AI0Th 3a MesKaMu AebTu JlyHao.

OTtpumani pe3yabTaTH MOA0 TEHAEHII 3MiHN aTbrOJOTIYHIX TOKA3HUKIB KOPEJIIOOTD i3 OTPUMAHNMU PaHillle JTaHUMU aHaJi3y pe-
3yJITaTiB MOHITOPUHTY TiAPOXiMIYHUX MOKa3HUKIB. BusBIeHa TeHIEHIis 10 3MEHIIEHHs TIOKa3HUKa iHIeKe capoOHOCTI 06yMOBIeHA
TEHJICHITIETO /10 TOJHTIIEHHS SIKOCTi Boau 3a mokazuukamu: BCK-5 (koedimient kopesii R=0,68; pisens 3nauyuiocti =6 %), hochop
docdaris (R=0,70; a=5 %), 3aBucai peyosunu (R=0,80; a=2 %). Teunenuis no 3amenmenns ingexcy llennona, podpaxosanoro 3a 4u-
CeJbHICTIO (DITOMIAHKTOHY, 00YMOBJIEHA TEHCHINIEIO 110 30ibleHHs KoHIeHTpalii Maprauiio (R=-0,75; a=3 %).

3MeHIeHHsT pisHOMaHITHOCTI (BiTOmIaHKTOHY 3riAHo 3 iHAekcom [IleHHOHa, po3paxoBaHUM 3a YHCEIbHICTIO (BiTOMIAHKTOHY, 00Y-
MOBJIEHO PIi3KUM 301JIbIIEHHSIM YHCETBHOCTI CUHBO-3€JIEHIX BOJIOPOCTEIL.

Orpumani pe3yabTaT MAlOTh 3HAUHNI iHTEpec /71 MPOTHO3yBaHHSA 3MiH €KOJIOTIYHOTO CTany JedbTH p. Jlynaii.

Kiio4oBi caoBa: anbrosoriuni nokasnuku, 6iomaca ditommankrony, ingekce [lennona, ingeke canpobHOCTI, yacoBa TEHICHILis.
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PO3POBKA METOZY BUABJIEHHS JOBIIbHUX HEBE3IIEUHUX 3ABPY/THEHb ATMOC®EPHOT'O
MOBITPS HA OCHOBI CTPYKTYPHOI ®YHKIII IOTOYHUX KOHIIEHTPAIII 3ABPY/IHIOBAYIB (c. 14-22)

B. I1. Caakosuii, B. B. Ilocnenos, B. A. Aunponos, €. O. Pu6ka, O. M. Kpaiinokos, A. B. Pyas, K. M. Kapnens, I0. C. Besyria

Po3po6iiero MeTojt 0649rcIeH st CTPYKTYPHOT (DyHKINT B pyXOMOMY BiKHI (hiKCOBAHOTO PO3MipY, 3ACHOBAHUI Ha BUMipaX BEKTOpa I10-
TOYHUX KOHI[EHTPAIill OBIIBHUX 3a0pyAHIOBAYiB aTMOC(hEPHOTro NOBITPs. BUKOprcTaHHsI pyXoOMOTro BiKHA J03BOJISIE BUABJISATH HOTOYHI
MOMEHTH TOSIBU HEOHOPigHOCTel 3a0pynuenoi armocdepu. Ilpu 1boMy yacoBuil 3aBUT CTPYKTYPHOI (DYHKIIT BUSIBJISAE BiANOBIAHUI
TUMYacoBOI MaciiTab 1iel HeogHopigrocti. [Tokazano, 110, Ha BiIMIHY Bijl BiZIOMOT0O METO/LY, 3aIlIPONOHOBAHUI METOJI I03BOJISIE BUSBJIATH
JIMHaMIKy piBHIB Ta MacimTabiB JOKaJbHIX HEOAHOPIAHOCTEH 3a0pyAHEHOr0 aTMOCHEPHOTO TOBITPsI, BAKOPUCTOBYIOUH TiILKUA MOTOYHI
BUMIPIOBaHHSI KOHIIEHTPAIlil /I IOBIIBHOTO umcIa 3a0pyAHIOBauiB. BifdHauaeThes, 10 METO/ He BUKOPUCTOBYE iH(MOPMAIIIO PO 1Mo~
TOYHI METEOPOJIOTIuHi cTann arMocdepu i 0co6MUBOCTI 320y 0B MOOJN3Y TOYKH KOHTPOJIIO 3a0pyaHerb. ToMy MeTO/[ € yHiBepcaabHIM
i MOKe 3aCTOCOBYBATHCS s IOBIJIBHUX TOUOK KOHTPOJIIO atMocdhepHUX 3a0pyAHEeHb HAa PISHUX TEPUTOPIAX Aep:kas. lIpaiesaaTHicTh
3aIPOIMOHOBAHOTO METO/IY TI€peBipsaIacs Ha MPUKJIALl peaJlbHIX BUMIPiB KOHIIEHTPaIliil 3a6pyAHIOBadiB MicbKOTO arMochepu hopMasib-
JleTizioM, aMmiakoM i 1BookucoM azory. OTpuMaHi pe3yJ/braTé B IiJIOMY CBiJ[4aTh IIPO IIPale3/[aTHICTh 3aIIPOIIOHOBAHOTO MeToxy. Excire-
PUMEHTAJIBHO BCTAHOBJIEHO, 1[0 METO/[ /I0O3BOJISIE BUSBIISATA B PEAJbHOMY Yaci 06J1acTi JJOKATbHUX HEOAHOPIAHOCTEH, XapaKTEePHUX JIJIs
HebesneyHnx 3abpyaHerb aTMOCHEpPHOTo MOBITPS, MOB'A3aHUX 3 BIACYTHICTIO PO3CIIOBAHHS 1 HAKOIMYEHHAM 3a0Py/IHIOBAYiB B MOBITPI.
KpiMm 1b0ro, METOJI 103BOJISIE BUSIBJIATU B PEAJbHOMY uaci sk piBHi, Tak i Macurrabu HeoqHOPiAHOCTEl 3a6pyaHeHoi atMochepu. Excre-
PUMEHTAJIBHO BCTAHOBJIEHO, 10 TIepe/l TI0SIBOI0 TeCTOBAHOI 0CTOBIPHOT HaA3BUYaHOT TO/IT B 3a0pyAHeHiil aTtMocdepi piBeHb JOKaIbHOT
Heozanopianocti cranosus 0,015 ox. npu ii Tumuacosomy maciitabi, Bignosignomy 8 Bigikam. IToriM 10 MOMEHTY HaA3BUYaitHOT MTOIT
piBeHb HeOAHOPiAHOCTI 3HM3UBCS 1 ckaas 0,0025 ox. npu TuMuacoBomy Macurtabi, Bianmosignomy 2 Bigmikam. ExcriepuMeHTanbHO BCTa-
HOBJIEHO, 110 JUUIS IIbOTO BUIIAJIKY Yac IPOrHO3Y MOSBY HaA3BUYaiiHOT Mo/il ckaas 4 Bigaiku abo ogHy m006y.

Kimouosi cioBa: 3a0pyiHeHHs: aTMOCHEPHOTO MOBITPS, CTPYKTYPHA (DYHKIIist, BUSBJICHHS 3a0py/IHEHD, MACIITA0 HEOHOPIHOCTI 3a0pY/IHEHD.
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B/IOCKOHAJIEHHSI PO3PAXYHKY 3BIPHUX [IEP@OPOBAHUX TPYBOIIPOBO/IIB /111 OYMCHUX
CIIOPYI (c. 23-28)

A. M. Kpasuyk, I'. M. Koueros, O. A. KpaBuyk

[IpencraBieni pe3ysabraTH €KCIEPUMEHTATBHUX I TEOPETUYHUX MOCTIIKEHD XapaKTEPHCTHK mephOopoBaHUX TPYGOIPOBOIIB, sTKi
3aCTOCOBYIOTHCSI 1P 300Pi 1 BiABOAI BOAM 3 EMHICHMX OYHCHUX CIIOPY/L CHCTEM BOJOIOCTAYaHHs Ta BOJOBiABeAeHHsL. [lociKyBaiach
BeJIMYMHA 1 XapakTep 3MiHu Koedilienta BUTpaT OTBOPIB mepdopartii [yg 32 JOBKUHOIO TPYOOIPOBOLY B 3aJI€KHOCTI Bi/l KOHCTPYK-
TUBHUX XapaKTepUCTHK nepdhopoBannx TpyO i mapaMeTpiB MOTOKY piuHu B TpyOONPOBOi. BUMiproBaHHS IIPOBOAMIINCH HA CHIENIATbHO



3MOHTOBAHOMY €KCIIePUMEHTAJIbHOMY CTeH/i. B jociizax Bu3HavyaBcsi XapakTep 3MiHM BeJIMUYMHU BUTPATH i I1'€30METPHYHOI JIiHIi
B3/I0BK 36ipHuka. OTpUMAaHi Jani MOKA3aIM, IO KOeMIliCHT BUTPATH |5 € 3MIMHIM 3a JOBKHUIOI0 36ipHOTO Kamary. Voro Bemmania
3a/IeKUTH Bijl CHIBBIAHONIEHHS IIBUAKOCTI CTPYMUHOK PIZIMHU, AKi BTIKal0Th B TPyOy, 10 CEPEAHbOI MBUAKOCTI MOTOKY B Mepepisi, mo
posrasinaetscsa (U,/V). llpn nmpoMy mane CIiBBiZIHOMIEHHS TaKOK 3MIHIOETHCS B3/[OBXK MIJISAXY, BOHO MAa€ MaKCHMaJbHe 3HAYEHHS Ha
noyarky Tpyou i MiniMasibHe B 11 KiHIi. 3MIHHUI 32 BeJIMuMHOIO KoedillieHT BUTpaTH OTBOPiB Nepdopalii HaBIaku, MaB MiHIMyM Ha
oYyaTKy i MakCUMyM B KiHui 30ipHuka. B pesyssrari ananisy BUXiIHUX PIBHSHD i Pe3yJbraTiB eKCIEPUMEHTATBHUX JaHUX [OKA3aHo,
10 B po3paxyHKax 6e3 CyTTEBOI MOXUOKM MOKHA MPUHMATH 3HAYeHHS KoedillieHTa BUTPATH OTBOPIB mepdopartii tys TOCTIHHIM 3a J10-
BKIMHOIO 36ipHIKa. TAKOK ONIHEHO BIUIMB TPAH3UTHOI BUTPATH HA BEJIMYUHY 11bOTO KoedilienTta. [lokazaHo, mo 301/blIeHHS TPAH3UTY
MPU3BOJUTD JI0 MEBHOTO 30iIbIIEHHST CEPEIHBOTO IS BChOro 36ipHuKa KoedillicHTa BUTpaTH. 3alpONoHOBaHI 3PYYHi JJIsT BUKOPUC-
TAHHS eMITIPUYHI 3a€KHOCTI 1T PO3PaXyHKY 3MiHHOTO i TOCTIHHOTO 32 BEJTUYMHOIO KoedillieHTa BUTPATH [T BUAAKY HASIBHOCTI 1
Bi/ICYyTHOCTI TPaH3UTY B HANiPHOMY BO/IOBiAIBiIHOMY KaHaJi.
KiouoBi caoBa: 3aminia Butpara, 36ipHuii nepdopoBanuii Tpy6onposi, KoedilienT BUTpaTi 0TBOPIiB nepdopaitii, CKBaKHiCTb.
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PAIIOHAJIbHI HAPAMETPU OAEPKAHHA BOCKIB 3 BIAXO/AIB BIHTEPU3AIIII OJIIN (c. 29-35)

H. C. Curnik, K. B. Kynuns, B. C. Ma3saesa, A. A. Uepnyxa, II. A. KoBasibos, H. B. I'puropenxko, C. A. l'opaocrainbs, O. A. Epmakosa,
M. 4. IlaBaynbko, M. M. KpaBuos

JlocnifzkeHo ofiep:kaHHs BOCKIB 3 BiANIPallbOBAHOIO IEPJITY, IKUI € BiIX0J0M BiHTepuU3allii COHAIIHUKOBOI OJIii.

BinTepusariis XapakTepu3y€eTbCcsl 3HAUYHUMHU BTpaTaMiu oJii 3 (igbTpyBaTbHUMU MOPOIIKAMHU, a YTHJII3aIlis BiXO/AIB CTAHOBUTH
€KOJIOTIuHY Ta eKOHOMIuHY npobiemy. IIpu 1boMy Biaxoau BiHTepu3aliii MicTATh MiHHI CKJIag0Bi — BiCK Ta 0JIi10, AKi MOKYTH OyTH BHU-
KOPUCTAaHI 32 PISHUMM HAlPIMKaMHU.

Busmnaueno BMicT BOCKIB y BiilipaiiboBaHoMy TepJiiti 3 Bukopuctanisam rekcany (18 %), a Takox sSKiCHI MOKa3HUKU 0/[ePKAHOTO
BOCKY: TeMieparypa miaassienus 70 °C, yucao omuinenns 115 mr KOH/r, kucaorne uncio 2,6 mr KOH /1, macosa yactka Bosiorn 0,82 %.

3acTocoBano 06pOOKY BiAIPAIbOBAHOTO MEPJITY POZUNHOM XJIOPU/Y HATPIIO Mijl Yac KUIT'ATIHHS, BiZICTOIOBAHHS OJIePKaHOi MacH,
MIPOMUBKY Ta BHUCYIIyBaHHS BOCKY. BCTaHOBIIEHO 3asleKHICTh BUXOJY Ta TeMIIepaTypH IJIABJIEHHS BIUJIYYEHUX BOCKIB Bij mapameTpis
06pO6KM: KOHIIEHTPAIlii PO3UMHY XJOPULY HATPII0, TEMIIEPATYPH Ta TPUBAJIOCTI BiICTOIOBAHHS.

Busnaueno parionaibHi yMOBH 00pOGKH BiIIPAbOBAHOTO MEPIITY: KOHIIEHTPAI[iS PO3YUHY XJIOPUILY HATpilo — 7,5 %, TeMIeparypa
BigcrooBanus — 20 °C, tpuBamiicts BigcrooBanusa — 10 roa. ExcriepuMeHTaqbHO BCTAHOBJIEHUH BUXiZ BOCKY B 1tiil Touri 14,3 %.

Jlocmiizkeno MOKa3HUKH SIKOCTI 3pa3Ky BOCKY, O/I€P;KAHOTO 32 PallioHAIbHUX YMOB: TeMIIepaTypa IraBiaeHHs 68 °C, 9cao oMuaeHHs
110 mr KOH /1, kucaorue yucso 2,8 mr KOH /1, macoBa uactka Bosoru 0,85 %. Ili mokasHUKM KOPETIOIOTHCS 3 BIIMOBIIHUMU JTAHUMU
JUIsT BOCKY, BUJIYYEHOTO 3 BUKOPUCTAHHSIM I'€KCAHY, a TAKOXK 3 JOBIIKOBMMHU JAaHUMH TOAO0 SIKOCTI G/KOJIMHOTO Ta COHSIIHUKOBOTO
BOCKIB.

Opepskati Tani 103BOJAIOTH I€PEPOOIATH BiATPALbOBAHUN TEPJIT 6e3 BUKOPUCTAHHS OPraHiyHUX PO3SYMHHUKIB, 1[0 POOUTH MPOIEC
GIJIBII €KOJIOTIYHUM Ta €KOHOMIYHO BUTIIHUM, 8 TAKOK BUPIIIYE eKOJOTIYHi TpobIeMu, OB’ A3aHi 3 yTHII3aIi€o BiX0/AiB BiHTepU3aitii.

KiiouoBi cioBa: Bifxoau oJie€XupoBoi raiysi, BiHTepusallisi, BiAnpanboBanuii GiJbTpyBaJbHUIl MOPOIIOK, HEPJIT, COHSITHUKO-
BUI BiCK.
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MIABUINEHHA EOEKTHUBHOCTI OBJIATHAHHSA TA TEXHOJIOT'TI BPUKETYBAHHA BIAXOAIB (c. 36-52)

I. B. bonpapenxo, O. I. Kytuamenxko, A. A. Tonopos, JI. f{I. Animenxo, O. C. 31035, I. B. /lynaes O. B. Kpaxmansos, O. B.
Asoposcebka, O. /1. Kocrina, O.€. AnekceeBa

Y 3B’s13Ky 31 3pOCTAHHSM aKTYaJIbHOCTI PO3IJISTHYTA CydacHa pobieMa HaKOIMYeHHsI BYTJIel[eBUX BiAXoaiB. EKcliepiMeHTaabHO BH-
3HAuYeHI 3arajbHi TEHAEHI[i] Ta OPIEHTOBHUX PAlliOHATBHIX CKJIA/iB HETiITOTOBIEHIX Pi3HOAMCIIEPCHUX (DpaKIiil cymilieil moTeHIiitHOi
CUPOBWHM TIPU HOTO MpecyBaHHi i MOAAIbIIOMY TepMOoJizoM. Beranosieno, mo npu 36iablerni BoJaorocti, abo BMICTY 3B sI3yI04O0TO,
TBep/i ByIJelleBi BiIXOAU CTAIOTh 6inpir mracTuuHuMM 1 B sa3kumu — 3 0,6 1o 0,4 — 3HIKYETHCSI KOe(DIIiEHT BHYTPIIIHBOTO TEPTs.
B Bosorocti Ha KoedinieHT 30BHINTHBOTO TEPTST MEHII HOMITHUN (3HMKEHHS 110 25 %). BusnaueHo, 1o pifkicHuil Harpis muxTu
110 80 °C crnpusie 3HUKEHHIO MILJIBHOCTI OTpUMYBaHUX GpUKETiB (B cepesiHboMy Ha 5—6 %) i Bese 110 3pocTanHst KoedillieHTa IpyKHOTO
posupents. Bpukern, 3a iHmmx piBHux ymoB, Ha 5—10 % minuini, oguax wa 1 % 306inbiuieHus minHocTi npunajgae 2 % 3pocTaHHs
Burpar ereprii. [Ipu mosTropHoMy yuriabHer i Big0yBaeThess NoMiTHa 3Mina KoMipeciitnux Bractuocreil. [IlinbHicTs 6pukeTis 36iab-
HIYETHCSL B cepeinbomy Ha 7 %. IIpu Menuomy BMmicti 38’s13y1040r0o oTpuMano 36iabiients minsuocti Ha 14 %. Ipu npomy 36i1bieHns
MII[HOCTI TIPSAMO MPOMOPIIHHO 3aJI€KUTD Bijl €HEPrOBUTPAT. PexoMeHI0BaHO 30iIbIIEHHS YTPUMAHHS B HUX 3B’s13yI090TO Ta iX TIOBTOPHE
yIIiJIbHEeHHsI. BCTaHOBIIEHO, 110 TIPH ONTUMI30BaHiil eKcrTyaraiii KoTeJeHb YTUIi3ailHiX YyCTAHOBOK 110 CIIANIOBAHHIO OPUKETOBAHIX
BIAXOAIB KOe(IIiEHT BUTpAT KOMTIB Ha pik Ha 32,9 % MeHIe 3HAaUeHHS 1[bOTO MOKA3HUKA TIPH POOOTI 0OTaHAHHS [JIsT yTUITi3allil He-
MiZAroToBJAeHNX BifxoAiB. [Ipu oMy KoedillieHT BITMBY Ha HABKOJIMIIHE cepepoBHIle 3a 1mepioj 15 pokis na 28,89 % mewnie snauemns
1[LOTO MOKa3HUKa Mpu pobOTi aHamoriuHoro obsagnanusa. OTpuMani pe3ysbraTu OOTPYHTOBAHO BKa3yHOTh Ha Te, IO ONTHMIi30BaHA
TEXHOJIOTIsT OPMKETYBAHHSI BiIXO/IIB 3 MOJAJBIIIM iX CITATIOBAHHSAM, XapPAKTEPU3YETHCS 3HAYHUM I ABUIIEHHSIM €KOJIOTO-eKOHOMIUHOT
edeKTUBHOCTI TIpoIecy yTuIi3allii BiixXo/1iB.

K1040Bi ¢10Ba: ByTJIeIEBi BiZIXO/IU, TEXHOJIOTIST OPUKETYBAHHST, MATEMATUYHE MOJIE/IIOBAHHS, TporpaMa «IHaekc-E», ekonoro-ekoHoMiu-
Ha eeKTUBHICTb.




DOLI: 10.15587/1729-4061.2020.217543
BHUMOTIHN 10 YHI®IKOBAHOI CUCTEMHU EKOJIOTTYHOTO MAPKYBAHHA JOPOKHIX
TPAHCIIOPTHUX 3ACOBIB TA EKOJIOTTYHUX 30H (c. 53-64)

0. A. Kimmenxko, B. M. lopunbkwii, 10. @. I'yrapesny, A. B. llleakyunos, P. M. Kupuuyenko

Hapano crucmii anaiiz ¢cBiTOBOro 0CBisy B cepi eKOJOTIYHOr0 MapKyBaHHs TOPOKHIX TPAHCIOPTHUX 3ac00iB 3 aKIEHTOM Ha Jude-
peHIianii 1oCcTyIy /10 30H 3 HU3bKUM PiBHEM BUKIJIiB. BUOKpeMsieHo OCHOBHI IIPUHINIIN BIIPOBA/UKEHHS Ta 3aCTOCYBaHHs YHI(iKOBAaHOI cHC-
TEMM eKOJIOTIYHOTO MapKyBaHHs IOPOKHIX TPAHCIIOPTHNX 3aC00IB 3 aKIIEHTOM Ha IHCTPYMEHTHU CTUMYJTIOBAHHS 30€PEsKEHHS B eKCILTyaTallii
€KOJIOTIYHIX BJIACTUBOCTEI, 3aK/IaIeHIX B KOHCTPYKIit0. Ha ocHOBI iMiTamiitHOro Mo/Ie/ITOBaHHS Ha/[aHO IPOTHO3M 3MEHIIIEHHS yCcepeHeHNX
MUTOMUX 3BEJICHUX BUKH/IIB IIKI/UIMBUX PEYOBUH TTAPKOM TPAHCIIOPTHUX 3ac00iB PI3HUX KATETOPiil BiAOBIIHO /10 PI3HUX CIIEHAPIiB peryJiio-
BaHH:. 3a paXyHOK BITPOBA/PKEHHS 3aIIPOIIOHOBAHNX €KOJIOTTYHIX 30H PI3HOTO PiBHA MOKA3aHO IIPUHIINIOBI MOXKJIMBOCTI IOCATTH 3MEHIITEHHS
PIBHSI CyMapHUX UTOMUX 3BEJIECHUX BUKU/IIB OPieHTOBHO: /10 40—65 % Bijl MOTOYHOTO PiBHS B MEKaXx IIIJIbHOT 3a6yuosm MICT, II[0 OXOILIIOI0TH
3HAYHI TEPUTOPIl («I€PBOHI» €KOMOTIYHI 30HM PiBHS V i3 MAKCUMATBHO OTMYCTHMIM PiBHEM 3Be/IeHUX BUKU/IB ¥ 251 /KM (I/TKM) Ta, Bi-
MOBIIHO, OOMEKEHHAM aKTUBHOT eKCIUTyaTallii npuHaiiMHi aBTOMOOGLIIIB, 1110 BiANoBiAa0Th BUMoram «EBpo-0» i HuKYe); y 4—5 pasiB y ayxe
3a0pyZIHEHNX Ta I'yCTOHACENEHUX PaiioHax («KOBTi» eKoJIoriuHi 300U piBHA [V, 3 00MEKEHHIME 7SI JIETKOBUX aBTOMOOIIIB i3 IBUTyHaMM 3
MPUMYCOBUM 3alla/TIOBAHHAM PiBHS «EBPO-2» 1 HIZKYE, Ta aBTOMOOILIIB 3 AM3eIsIMU «EBPO-4» 1 HIKYE); HA MOPSIOK B OCOOIMBO Ty TIMBUX
BHOKPEMJICHUX 30HaX («3eJieHi» exosioriuni 30Hu piBHs Il i3 MakcnmanbHO OIyCTUMMM pPiBHEM 3Be/IeHUX BUKUAIB Y 63 T/KM (T/TKM) 3
HeOOMEKEHIM [IOCTYTIOM JIUIST JIETKOBUX aBTOMOOLTIB 3 IBUTYHAMH 3 MPHMYCOBIM 3aIaTIOBAHHSAM PiBHS «EBpPO-4» 1 BHIIIE, JTETKOBUX aBTO-
MOOGLTIB 3 usesaMu piBHsa «€Bpo-6d» BiKoM 10 8 POKIB, BAHTAKHOTO TPAHCIIOPTY Ta aBTOOYCIB piBHs «€BP0O-6» BikoM /10 15 POKIB BKJIIOYHO).

KiiouoBi cioBa: BUKK/M 3a0PYAHIOBAIBHUX PEYOBUH, €KOJIOTIYHE MAPKYBAHHS TPAHCIIOPTY, EKOJIOTTYHI 30HH, €KOJIOTIYHE YITPABJIiHHSI.

DOL: 10.15587/1729-4061.2020.217970
BCTAHOBJIEHHSI 3BAKOHOMIPHOCTEIT IEPEJIAUI TEILJIA YEPE3 3AXHCHY KOHCTPYKIIIIO /IO
JIEPEBUHU (c. 65-71)

10. B. anko, 1. JI. Poroscekuii, JI. JI. TitoBa, P. B. Illarpos, O. I0. Ilanko, O. II. Bounapenko, C. M. Ma3ypuyk

[TpoBeaeHrMy JOCAIDKEHHAMK BIUIMBY TEPMIYHOI /i BUCOKOTEMIIEPATYPHOTO MOJIyM’st MarHiio Ha OyAiBeJbHi MaTepiain Ui 3aXUCTy
JIepeBUHU Bi/Jl arMOC(epHUX YMHHIKIB BCTAHOBJIEHO 3aKOHOMIPHUM IIPOIIEC Hiepe/laBaHHs TeMIIepaTypu /10 AepeBuHi. /loBesieHo, 1o 3ajex-
HO Bijl TemIo(hisnuHUX BJACTHBOCTEH MaTepiay, e MoyKe TPU3BECTH /0 11 3ailMamHst, ab0 yIOBiIbHEHHS MPOIECy TEIonpoBiaHocTi. Tomy
nocrae HeoOXIAHICTD TOCTIAZKEHHST YMOB /st TEILJIONPOBIAHOCTI Ta BCTAHOBJIEHHS MEXaHi3My raJbMyBaHHs repeiadi Teria g0 Aepesutu. Y
3B'I3KY 3 UM PO3po6JIeHa MaTeMaTHYHA MOJIEIb TIPOTIECY MepelaBaH sl TEMJIOBOTO MOTOKY Ha MOBEPXHI IEPEBUH TP 3aXUCTi TIOKPUTTSIMU.
3a eKCIepuMeHTaJIbHIMNI JQaHUMHU i OTPUMAHUMM 3aJIeKHOCTSIMU BCTQHOBJIEHO, IO TYCTHHA TEIJIOBOTO IIOTOKY Yepe3 CTAJIbHY IJIACTHHY
36imbITyEThes /10 3HavenHs monas 200 kBT/M%, Mo ocTaTHE AN 3aitMaHHs fepeBuHi. HaTomicTs, TycTuHa TemIoBoTo TOTOKY depes Tiac-
TUHY 3 BePMUKYJIiTy He TepeBHIIIa 5,2 KBT/M%, 110 HeoCTaTHRO 771 ii 3aiiManmsa. BcTaHoBIeHo, IO OCHOBHUM PEryJISITOPOM ITIPOIecy
NepelaBats TEIUIa € TEIUIO i30J0BAIbHI BIACTUBOCTI OyAIBEIbHOrO BUPOOY, HOTO CTIHKICTD il BUCOKOI TeMmepaTypH, OCKITbKI OKpeMi
OyaiBesbHI BUPOOH PYHHYIOTHCS T/l BIUIMBOM /1 TOJyM’sl Maruito, Hanpukiaz, azdoreMeHToBril Bupi6. ToMy CyTTEBUI BIUIMB Ha MpoOIeC
3aXMCTy HPUPOHOTO FOPIOYOTo MaTepiasly IPH 3aCTOCYBAHHI 3aXUCHOTO MOKPUTTS 3/[IHICHIOETbCS Y HAIIPSIMKY TeIJIO i30JII0BAaHHS IOBEPXHI
nepesunn. Ile 03BoJIsIE CTBEP/UKYBATH PO BI/IITOBI/IHICTH BUSIBJIEHOTO MeXaHi3My (hOpMYBaHHS TEILTO i30JI0OBAIBHNUX BIACTUBOCTEN II0/I0
3axucty 00’ekTiB 36epiranus BUOyxoHebe3neyHnx BUPOOIB Ta MPaKTUYHY TPUBAGIMBICTD 3aIIPOTIOHOBAHUX TEXHOJIOMTYHUX pileHb. Takium
YUHOM, 0COOIMBOCTL raJbMyBaHH IIPOIECy Mepe/laBaHHs Tella /0 JIePeBUHN HPH Jiii HOTyM'st Martiio, MOJISAraioTh B TEIJIO i30JI0BaHHI HO-
BEPXHI JIEPEBUHU TEPMIUHO CTIKUM MaTepiasoM. Tak, Ha MOBEPXHi BePMUKYJITY OyJia CTBOpEHa TeMIiepaTypa moJyM’st MarHiio, a Ha MOBEpPXHi
nepesunu ne nepesuniuia 100 °C.

Kimo4oBi ciioBa: ropiHHst MeTasly, BOTHE3aXUCT JA€PEBUHHU, TOKPHUTTSI, TEIIONPOBIAHICTh, 00pO6IeHH I TTOBEpPXHi, TerIo(hi3ndHi BIaCTHBOCTI.



