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Conventional process schemes of municipal sewage water
treatment, advantages, and disadvantages of the methods applied
when removing biogenic elements were considered. It was shown
that the existing shortcomings cause additional explicit costs and
difficulties when disposing of the resulting waste. Low efficiency of
the removal processes themselves causing residual concentrations
of biogenic elements in the treated sewage water was also shown. A
process scheme for treating municipal sewage water was proposed.
It includes the use of a photobioreactor of a proposed design for the
removal of biogenic elements due to the metabolism of microalgae. It
was experimentally shown that the use of Euglena gracilis strain for
removal of phosphates in initial concentrations of 4, 7, and 14 mg/dm?
from sewage water is the most efficient way. It makes it possible
to reduce these concentrations to residual 0..0.55 mg/dm? in four
days. A 3.75..5.58 times increment of microalgae biomass during
this period was also shown. A mathematical model was constructed
for calculating the time of staying the sewage water and microalgae
mixture in a photobioreactor to achieve the required degree of
removal of biogenic elements. Based on the proposed model and
experimental studies, the required time of staying in the rector
working area was calculated. It was shown that with the use of
Euglena gracilis strain but without removal of biogenic elements
at previous purification stages (process schemes including only
mechanical purification), the time of mixture staying in the working
zone was 37.81 hrs. With partial removal of biogenic elements at
the stage of biological treatment (0.55 mg/dm? total nitrogen,
0.91 mg/dm?® ammonium nitrogen, 0.44 mg/dm? phosphates), this

time was reduced to 26.66 hrs. It was found that the use of Euglena
gracilis strain instead of Chlorella vulgaris (FC-16) in the removal
of phosphates results in a 2-time increase in the process efficiency
and a 50 % decrease in time of mixture staying in the working
zone. Recommendations for calculating geometric parameters of
photobioreactors of the proposed design were given for use in the
process schemes.

Keywords: biogenic elements, microalgae, nitrates, nitrites,
process scheme, phosphates, photobioreactor.
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The aeration rate for the degree of purification of highly
concentrated galvanic wastewater from zinc and ferrum ions was
investigated using various activation methods. It is shown that the
intensity of aeration has a significant effect on the quality of waste-
water treatment and the characteristics of water treatment sludge.
The efficiency of the use of an energy-saving method for activating
the ferritization process with the use of electromagnetic pulses for
the extraction of zinc ions from wastewater has been confirmed.

It was determined that with an increase in the aeration rate to
3.5 dm?/min per 1 dm? of the reaction mixture and the use of ther-
mal activation of the process, the residual concentration of zinc ions
remains within the range of 0.12+0.2 mg/dm?®. In this case, the con-
centration of ferrum ions decreases to values of 0.08+0.14 mg/dm?.
It was found that at an aeration rate of 2.5 dm?®/min and the use of
pulsed electromagnetic (EMP) activation, the residual concentra-
tions of heavy metal ions decrease to values of 0.08+0.16 mg/dm?.
Comparison of the results indicates the advisability of using low
rates of aeration of the reaction mixture. This, together with the
use of resource-saving EMR process activation, allows to achieve a
significant reduction in energy costs.

The quantitative phase composition of ferritization precipitates
was determined, in which the crystalline phases of zinc ferrite ZnyFe, Oy
and magnetite FesOy, as well as ferrum oxyhydroxide FeO (OH)
and sodium sulfate Na;,SOy, prevail. It is found that with an increase
in the volumetric aeration rate, the proportion of the ferrite phase
increases. At an aeration rate of 2.0 dm?®/min, more than 85 % of the
zinc ferrite phase was found in the sediments. Taking into account
the qualitative and quantitative composition of precipitates, it is
recommended to use them in the production of building materials.

The experimental results obtained make it possible to provide a
comprehensive processing of liquid galvanic waste.

Keywords: ferritization, zinc ions, galvanic waste water, electro-
magnetic pulse discharges, ferrite deposits.
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Soapstock is a large-tonnage waste of the oil and fat industry,
the disposal of which is environmentally hazardous. Processing of
soapstock into industrially valuable products, in particular, fatty
acids, is promising.

The method for producing fatty acids, which consists in sequen-
tial saponification of soapstock with sodium hydroxide solution,
salting out with sodium chloride and decomposition with sulfuric
acid solution has been investigated.

The feature of this work is the study of the effect of salting out
conditions of saponified soapstock on the yield and neutralization
number of fatty acids.

As an experimental sample, sunflower soapstock was used, the in-
dicators of which correspond to DSTU 5033 (CAS 68952-95-4): mass
fraction of total fat — 67.3 %, fatty acids — 61.8 %, neutral fat — 5.5 %.

Soapstock was subjected to preliminary saponification under the
following conditions: duration 85 min., concentration of sodium hy-
droxide solution 45 %. After that, the saponified mass was subjected
to salting out. The obtained core soap was decomposed with the
sulfuric acid solution under the following conditions: temperature
90 °C, duration 40 min.

Rational salting out conditions were determined: dura-
tion (80 min.) and sodium chloride concentration (16 %). Under these
conditions, the fatty acid yield is 95.0 %, the neutralization number is
194.8 mg KOH/g. The resulting fatty acids comply with DSTU 4860
(CAS 61788-66-7): the mass fraction of moisture and volatiles is
0.85 %, the mass fraction of total fat is 98.9 %, cleavage depth is 94.2 %
oleic acid.

This method of soapstock processing increases the fatty acid
yield by 3.5 % compared to the method with saponification and
decomposition, by 20.3 % compared to the method of soapstock de-
composition with sulfuric acid. At the same time, the neutralization
number increases by 4.1 % and 8.2 %, respectively.

The improved method for fatty acids producing from soapstock
provides high-quality fatty acids with increased yield.

Keywords: fatty waste, soapstock, soap mass, salting out, fatty
acids, neutralization number.
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Highways are an intensive source of environmental pollution.
Atmospheric air is exposed to the fastest anthropogenic influence.
Therefore, a particularly important task is to minimize the level of
air pollution near the highway. An effective method for solving this
problem is the use of protective barriers of various shapes installed
near highways. At the stage of designing these protective structures,
an important task arises to assess their effectiveness.

Estimation of the effectiveness of protective barriers by the
method of the physical experiment takes considerable time to set up
and conduct an experiment, as well as analyze the results of physical
modeling. This method is not always convenient during design work.
An alternative method is the method of mathematical modeling. For
the designer, it is very important to have mathematical models that
make it possible to quickly obtain a predictive result and take into
consideration a set of important factors on which the effectiveness of
the protective barrier depends.

A method has been devised that makes it possible to assess the
effectiveness of using protective barriers to reduce the level of air
pollution near the highway. It was found that an increase in barrier
height by 80 % leads to a 22 % decrease in the concentration of im-
purities behind the barrier. It was established that applying a bar-
rier with a height of 1.5 m leads to a 26 % decrease in the concentra-
tion of impurities in buildings adjacent to the highway. A method
has been devised to assess the effectiveness of using absorbent “TX
Active” surfaces on the protective barrier located near the highway.
This study’s result revealed that the application of a barrier with
one “TX Active” surface leads to a decrease in the concentration of
NO behind the barrier by an average of 43 %. When using a barrier
with two “TX Active” surfaces, a decrease in the NO concentration
behind the barrier is 85 % on average.



Keywords: air pollution, protective barrier, highway, numerical

modeling, “TX Active” surface.
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This paper reports an analysis of current issues related to storing
solid household waste, and, specifically, the problem of environmen-
tal pollution when unsorted solid household waste (SHW) is ignited.
A technology has been developed to improve environmental safety
and ensure a reduction in the anthropogenic load on the atmosphere,
hydrosphere, and lithosphere in the event of fires at the sites of solid
waste storage. The operation of the proposed equipment, taking into
consideration all the provided operating modes and additional op-
tions, is energy-saving and automated (or semi-automatic), which
makes it especially relevant under modern conditions. The technol-
ogy significantly improves the efficiency of the processes to eliminate
the ignition of SHW and localize their environmental consequences
for the territories adjacent to landfills.

Laboratory tests were carried out, which proved the effective-
ness of practical application for the designed equipment of a new
environmentally active adsorption mixture for the purpose of clean-
ing the waste filtrate, as well as its use for the formation of an anti-
filtration screen in the mound of SHW. Experiments have shown
that the tested sample of the aqueous suspension of the proposed
environmentally active mixture adsorbs calcium (by 92 %), overall
iron (by 91 %), overall phosphorus (by 75 %), zinc (by 31 %), and
ammonium (by 19 %). This leads to a decrease in the overall toxicity
of the solution and indicates the possibility of improving the envi-
ronmental safety of waste fires when operating the proposed techni-
cal solution by purifying the filtrate released during fires in landfills.

The reported results, specifically, the technology for localizing
the environmental consequences of uncontrolled waste ignition
could be used in the process of modernizing the technical support for
sanitary treatment schemes in urban areas.

Keywords: solid household waste, flue gases, adsorption suspen-
sion, anti-filtration screen.
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Under the thermal action on wood when applying a protective
screen made from fire-retardant fabric, the process of temperature trans-
fer is natural. Tt has been proven that depending on the thermal proper-
ties of the coating of fire-proof fabric, this could lead to varying degrees
of heat transfer. Therefore, it becomes necessary to study the conditions
for establishing low thermal conductivity and establishing a mechanism
that inhibits heat transfer to wood. Given this, a mathematical model
has been built of the process of heat transfer to wood when it is protect-
ed by a screen made of fire-proof fabric. According to the experimental
data on determining the temperature on the non-heated surface of the
fabric and the resulting dependences, the density of the heat flow trans-
mitted to wood through fire-proof fabric was determined. Thus, with an
increase in the temperature, the density of the heat flow to the surface
of the wood through a protective screen made of fire-proof protected
coating based on “Firewall-Attic” increases to a value above 16 kW /m?,
which is not sufficient for ignition of wood. Instead, the density of the
heat flow through the protective screen of fire-proof fabric protected
by the “Firewall-Wood”-based coating did not exceed 14 kW /m? This
makes it possible to argue about the compliance of the detected mecha-
nism of formation of heat-insulating properties in the protection of
wood and the practical attractiveness of the proposed technological so-
lutions. Thus, the peculiarities of inhibition of the process of heat trans-
fer to wood through a protective screen made of fire-proof fabric under



the action of a radiation panel imply the formation of a heat-insulating

layer of coked cellular material when decomposing the coating. Thus,

on the surface of the fire-proof fabric, a temperature above 280 °C was

achieved and, on an untreated surface of the fabric, it did not exceed

220 °C, which is insufficient for the ignition of wood.

Keywords: fire protection of wood, swelling coating, thermal

conductivity, surface treatment, thermal-physical properties.
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The test methods for flame propagation of long elements of
the electrical wiring system, in particular, cables, cable conduits
and ducts, are analyzed, and differences in them are found in the
test conditions and criteria for evaluating the resistance to flame
propagation.

Using a substrate of a wooden board covered with a layer of tisa
sue paper with an areal density of (21+9) g/m?, adopted for testing
other elements of the electrical wiring system, a cable was identified
that is not resistant to flame propagation. It is proposed to use this
substrate for testing the flame propagation of cables instead of a
substrate made of a double layer of filter paper with a surface density
of (80£15) g/m?

In one of three experiments, a cable that was not resistant to
flame propagation was found based on the criterion of the presence
of ignition of the substrate located under it. To reduce the risk of
making an incorrect decision on compliance, it is proposed that the
assessment of long elements of the wiring system be carried out ac-
cording to the rules established for cable ducts, trays and ladders in
EN 50085-1 and IEC 61537.

For the AVVG cable with an outer diameter of 10 mm to 60 mm,
when it touches the blue flame cone of 1 kW, the correlation coef-
ficient of the dependence of the length of the charred part on the
diameter was 0.969. For a distance of 100 mm between the sample
and the burner along its axis, a correlation coefficient of 0.985 was
obtained. It is proposed to test cables under the second condition
recommended in IEC 60695-11-2.

For two conduits, flame propagation was revealed when exposed
to a 1 kW flame for 120 s and 240 s. However, for these pipelines,
flame propagation did not occur under standard conditions of expo-
sure to such a flame for 20 s and 25 s. To identify long elements of
the wiring system that are not resistant to flame propagation, it is
proposed to test them at a duration of exposure to a flame of 1 kW,
established for cables in IEC 60332-1-2.

Keywords: electrical product, electrical and optical cable, con-
duit, fire safety, flame propagation, wiring system.
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MIIBUIIIEHHSA EOEKTUBHOCTI POBOTU ®OTOBIOPEATOPA Y TEXHOJIOTTYHII CXEMI OUUIIEHHS
CTIYHHUX BO/J (c. 6—15)

C. I1. Illamancekuii, C. B. Boituenko, B. 0. Xpyts6a, O. B. Bapa6am, 1. O. IlIxinsuioxk, A. B. dkoxesa, II. 1. ToninsHUIbKHUIi,
JI. 1. TIaBmiox

Po3ristiy To TpaMIiiiHi TEXHOJIOTIYHI CXeMU OUMIEHHsI KOMYHAIBHUX CTIYHUX BOJ, TIePEeBaru Ta HeJAOJIKH METO/IB BUIAIECHHS Oi0reHHIX
€JIEMEHTIB, 1110 y HIX 3aCTOCOBYIOThCS. ITokazaHo, 1110 HasIBHI HeIOJIKY IPU3BOAATD /10 IOIATKOBUX IPOLIOBUX 3aTPaT, TPYAHOIIB 3 YTHIII3aI[€I0
BIZIXO/IiB, 110 yTBOPIOIOThCA. [lokasaro Takoxk HI3bKY e(heKTUBHICTb CaMUX TIPOTIECIB BUIATCHHS, Pe3yJIBTaTOM YOTO € 3aJIUIITKOBI KOHIIeHTpartii
6ioreHiB B OYMINEHUX CTIYHUX BOJAAX. 3alPOINOHOBAHO TEXHOJOTIUHY CXEMY OYHMIIEHHSI KOMYHAJIbHUX CTOKIB, 10 BKJIIOUAE BUKOPHCTAHHS
orobdiopearopa 3amporoHOBaHOI KOHCTPYKINI /IS BUIATEHHs OIOT€HHHX eJEeMEHTIB 3a JOMOMOTOI0 MeTaboJi3My MiKpOBOZOPOCTENL.
ExcriepumenTanbio mokasano, 10 BUKopuctands mramy Euglena gracilis ays ounmiennst criynmx Boj Big docdaTiB 3 1mo4aTKOBOIO
KoHIeHTpattico 4, 7 i 14 mr/mav®. Jlo3Bosifie TIPOTATOM YOTHPHOX /6 3HMKYBATH KOHIEHTpalito 70 sammmkosoi 0..0,55 mr/am. Tlokasano
TaKOJK, 10 TPUPICT GioMack MiKpoBOAOpocTeii 3a 1eit nepiof ckimazae 3,75...5,58 pasis. Po3pobieHo MaTeMaTHYHy MOJIEJIb PO3PAXyHKY 4acy
uepe6ysaﬂuﬂ cyMilli CTIYHUX BOJ| 3 MiKPOBOJOPOCTAMU Y (horobiopeakTopi At AOCATHEHHS HEOOXIAHOTO CTyIIeHs1 BU/IAJIeHHsT GioreHHIX
eslemMenTiB. Ha mijicTaBi 3ampornoHoBaHOT MOzieJli Ta eKCTIepPUMEHTATBHUX JOCTIIPKEHb PO3PaxoBaHO HEOOXITHUI Yac repeGyBaHHs Y poOOUii
3oni. ITokasano, 10 3 BukopucTantsam mramy Euglena gracilis 3a yMoB BicyTHOCTI BujtasieHHs1 610r€HHUX €JIeMEHTIB Ha MOMEPEeHIX eTat
Max OYMIIEHHS (CXeMa BKJIOYAE TLIBKM MEXaHIYHEe OUMIIEHHS) TePMiH TepeGyBanHs cymimmi y poGouiii 30mi cknanae 37,81 rox. 3a ymosu
YaCTKOBOTO BUaJIeHHs 6i0reHHUX eJIeMEeHTIB Ha eTari GioJoridHoro ouniierns (3araapioro azoty 0,55; amoniiinro asory 0,91; docdaris
0,44) 1eit yac ckopouyetbest 10 26,66 rog. Beranosieno, mo sukopuctants mramy Euglena gracilis samicts Chlorella vulgaris (FC-16),
pu BuAaseni hocdaris, 36imbinye edexTuBHicT mportecy ¥ 2,0 pasu i aMernnrye yac nepebyBarns y poboudiit 3omi ma 50 %. [larno pekomera
Jalii 1o/0 TTPOEKTYBAHH FeOMETPUYHUX MapaMeTpiB GoToOiopeakTopiB 3aliPOIIOHOBAHOI KOHCTPYKILI /Il BUKOPUCTAHHS B TEXHOJOTIYHUX
cxemax.

KiiouoBi caoBa: Gioreni ejieMeHTH, MiKpo BOAOPOCTI, HiTpaTH, HITPUTH, TEXHOJIOTIuHa cxeMa, (hocdarn, hoTobiopeakTop.
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BILIVB IIBUJIKOCTI AEPAIIII TA CIIOCOBY AKTHUBAIIII TPOITECY HA CTYIIITHb OUUIITEHHSA
IMWHKBMICHUX CTIYHUX BO/J] ®EPUTHU3AIIEIO (c. 16—22)

B. M. €Emuypa, I'. M. Koueros, /I. M. Camuenko, O. 0. KoBanapuyk

JlocijpkeHo MBU/KOCTI aepaltii Ha CTYIIHb OUMCTKU BHCOKOKOHIIEHTPOBAHNUX IaIbBAHIYHIX CTIYHUX BOJ| Bijl 10HIB IIMHKY Ta (hepymy 11pu
pisnux crocobax akTusaiii. [Tokazarno, 110 iHTeHCHBHICTH aepallii Mae CyTTEBUI BIJIMB Ha SKICTh OYUCTKU CTIYHUX BOJ[ Ta XapaKTePUCTUKU
ocaJliB BogoouncTKu. IliaTsepaskeno eheKTHBHICTb 3aCTOCY BAHHS €HEProoIaiHOro Crocody akTHBallii mpoiiecy (hepuTusarii i3 3acToCy BAHHIM
€eKTPOMATHITHIX IMITYJIbCIB JI7TST BUJTYYEHHS 31 CTIYHUX BOJI 10HIB IINHKY.

Busnaueno, 1o npu 361bIIeHH] MBUAKOCTI aeparii 10 3,5 I[M3/XB ma 1 av® PeaxIiiiinoi cyMilri Ta 3acToCyBaHHi TepMiuHOi aKTUBAITIT TPoa
1lecy 3aJMIIKOBa KOHIIEHTPallisl ioHiB IMHKY 3anuimacTbes B Meskax 0,12+0,2 mr/av®. TIpu 1boMy, KOHTIEHTpallis ioHiB (hepyMy 3HUKYEThCS
1o snavens 0,08+0,14 mr/mm®. Beramosiero, o TIpH IMBUAKOCTI aepartii 2,5 IM®/XB Ta 3acToCyBaHHi eJleKTpoMartiTHoi immyaberoi (EMI)
aKTUBAllii 3aIMIIKOBI KOHI[EHTpallii i0HIB BaKKUX MeTaJliB 3MeHIIyioTbes /10 3HadeHs 0,08+0,16 mr/nv3, TlopiBHans pes3yJILTaTiB 3acBiguys
T0TD JOITBHICTD BUKOPUCTAHHST HEBUCOKUX TIBUAKOCTEH aepattii peakiiiinoi cymimmi. Ile B cykymHOCTI i3 3acTOCYBaHHSIM pecypCoOnafHoi
EMI akruBarii nporiecy 103BOJISI€ JIOCATHYTH 3HAYHOTO 3HIKEHHS BUTPAT €JIeKTPOEHEPrii.

Busnaueno kisbkicHuit ¢asosuit ckyajn ocamis (eputusarii, B SKUX TepeBaskaoTh Kpuctamiyhi dasu deputy nmuHky ZnyFe,Oy ta
marnetuty FezOy, a Takoxk okcurigpokenny depymy FeO(OH) Ta cymnbgary natpiio NapSOy4 Beranosieno, mo 3i 36iabiieHHsAM 06’ €éMHOT
MIBUJIKOCTI aepaltii yacTka dpeputHoi dasu apoctae. [Ipu mpsuakocti aepartii 2,0 1m%/XB B ocaax BusBIeHo ToHAA 85 % (hasu peputy IHHKY.
3 orisily Ha SIKICHUH Ta KiJTbKICHUI CKIa/l 0ca/liB PEKOMEHI0OBAHO iX 3aCTOCYBAHHs B BUPOOHUIITBI OYiBEIbHUX MaTepiasin

OtpumaHi eKCIIePUMEHTAIbHI PE3YIIBTATU AI0Th 3MOTY 3a0e3MeUNTH KOMILIEKCHY ePepOoOKy PIAIKIX TabBaHIYHUX BiIXOIIB.

KmoyoBi cioBa: deputnsaiiis, CriosyKku IUHKY, CTIYHI BOJH, aepallisd, eJIeKTPOMArHiTHI iMITyJIbcHI po3psan, hepuTHi ocaau.
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PO3POBKA TEXHOJIOI'TI IEPEPOBKH COAIICTOKY JJIA 3ABE3IIEYEHH BE3BIAXITHOCTI TA
BE3ITEKH BUPOBHHUIITBA(c. 23—29)

B. C. Kaauna, B. C. Komyabko, O. I. Lnbincbka, H. €. TBepaoxiae6osa, O. B. Tosxcroycosa, O. M. Bausniok, T. B. Tapun,
C. B. Crankesuy, 1. B. 3a6pozina, O. B. JKyxincbka

CoarcTok € 6araTOTOHHAKHUM BIAXOZOM OJIE€KUPOBOI rajysi, yruiisaiisi sikoro € exosioriuno HebesnedHoo. IlepcrieKTHBHOIO €
TepepodKa COANCTOKyY Ha IiHHi 7T TPOMUCJIOBOCTI TPOAYKTH, 30KPEMa, SKIPHi KUCIOTHL.

JlocaizkeHo cnocié ofepkaHHsa KUPHUX KUCJIOT, AKUH MOJIAra€ B MOCKII0BHOMY OMUJICHHI COAICTOKY PO3UYMHOM HATPIll TiAPOKCHLY,
BICOJTIOBAHHI HATPIiil XJIOPUIOM Ta PO3KJIAJAHHI POYMHOM CipUaHOl KUCTOTH.



OcobauBicTiO POGOTH € OCTIIKEHHS BILIUBY YMOB BUCOJIOBAHHS OMIJIEHOTO COANICTOKY HA BUXI/[ Ta YKCJI0 HEUTpasIi3aliil SKUPHUX KUCJIOT.

B sikocTi mocianoro 3pasky BUKOPHCTAHO COHSIIITHUKOBHIA COATICTOK, TTOKa3HuKH sikoro Bignosigaiors JJCTY 5033 (CAS 68952-95-4):
MacoBa 4acTKa 3arajibHOro JKupy — 67,3 %, skupuux kucjaor — 61,8 %, HefirpaabHOTO K1pY — 3,5 %.

CoaricTok mijyiaBaiy monepe;iboMy OMIJIEHHIO 32 YMOB: TPUBAJICTh 85 XB., KOHI[EHTPAILisl PO3YNHY HATPill Tiapokcuay 45 %. ITicist
1BOTO OMUJIENY Macy TijiaBain BrcosoBaiiio. Oepskame spoBe MUIO PO3KAALAIN POZIMHOM CipyaHoi KUCJIOTH 32 YMOB: TeMIlepaTypa
90 °C, tpuBasicts 40 XB.

BeranosiieHo pariionaabHi yMOBH BUCOTIOBaHHS: TprBaticTs (80 XB.) Ta KOHIIEHTpaIliio HaTpiil xaopuay (16 %). 3a 11X yMOB BUXi/| SKUPHUX
KHUCJIOT cTanoBUTh 95,0 %, unciio weitrpamisanii — 194,8 mr KOH/r. Onepskani sxupni kucoru signosizaiors JICTY 4860 (CAS 61788-66-7):
MacoBa YacTKa BOJIOTH Ta JieTKHX pedosun — 0,85 %, MacoBa yacTka 3aragbHOro xkupy — 98,9 %, rimbuna posierientst — 94,2 % oseiHoBoi
KHCJIOTH.

[anuii crioci6 06poOKM COATICTOKY A€ MOKIUBICTD 301IBIMUTH BUXI/ JKUPHUX KUCJAOT Ha 3,5 % y MOPIBHAHHI i3 CIIOCOOOM 3 OMUJIEHHSM
Ta poskiIazantsM, Ha 20,3 % y MOpPiBHSAHHI i3 cOCO60OM PO3KJIAMAHHsI COATICTOKY cipyaHoio KucaoToo. [Ipu mboMy dmcio HelTpasisarii
30iabiyeThes Ha 4,1 % ta 8,2 % BianosigHo.

Viockonazenuii crocié ogepskanisa JKUPHUX KHUCJAOT i3 COANCTOKY J03BOJISIE BUPOOJSATH SKUPHI KUCJAOTH TiABHUINEHOI SKOCTI i3
301JIbIIEHIM BUXOJIOM.

Kmou4oBi coBa: K1poBi BiZIX0/1, COANICTOK, MUJIbHA Maca, BUCOJIOBAHHS, *KIPHI KUCTIOTH, YMCJI0 HEeHTpaTi3arii.

DOI: 10.15587/1729-4061.2021.249485
PO3POBKA METOAY OHIHKHN EOEKTHBHOCTI BUKOPUCTAHHSA 3AXINCHUX BAP’€EPIB 11
SHUKEHH PIBHA 3ABPY/THEHH? ITIOBITPA B1JIA ABTOTPAC (c. 30—39)

M. M. binses, B. A. Ko3auuna, B. B. bBinsesa, T. 1. PycakoBa, O. B. Bepios, 0. A. Mana

ABTOTpaca € iHTEeHCUBHIM JKepesioM 3a0py/IHeHHs A0BKiisa. HallisuamoMy anTpororeHHOMY BIUIMBY THAAEThCs aTMocdepHe MoBi-
Tpsi. Tomy 0cOGIMBO BKIMBUM 3aBaHHSM € MiHIMIi3allist piBHs 3a0pyAHeHHS aTMOChEPHOTO TIOBITpst Ginst aBToTpac. EQexTuBHIM METOIOM
BUPIIIEHHS 1[bOTO 3aBJAHHS € 3aCTOCYBAHHS 3aXUCHUX OGap’e€piB pisHoi (GoPMH, 110 BCTAHOBJIIOIOTHCs Gijist aBroTpac. Ha craii mpoexTyBamHst
JIaHUX 3aXMCHUX 3aC00iB BUHIKAE BAKJIMBE 3aBIAHHS II0/I0 OI[IHKH iX eeKTUBHOCTI.

Ominka edeKTHBHOCT] 3aXMCHNX 6ap’epiB MeTOAOM (DiSMYHOTO €KCIEPUMEHTY TOTPeGyE 3HAYHOTO Yacy Ha ITOCTAHOBKY, TPOBEIEHHS
EKCIIePUMEHTY Ta aHasli3 pe3yasraTiB (pisuuroro MojemoBanis. [leil MeTo He 3aBkK/KM € 3PYYHUM TIijl Yac MPOBEAEeHHs POEKTHUX POOIT.
AJIBTEpHATUBHUM METOJIOM € METOJI MaTeMaTUYHOTO MOJiesioBaH L. [[JIst TIPOeKTyBalbHIKA Jly’Ke BasKJIMBO MaTH MaTeMaTHYHI MOje, siKi
JI03BOJIAIOTH TITBU/IKO OTPUMYBATH MPOTHO3HUIT Pe3yJIbTaT Ta BpaXyBaTH KOMILIEKC BasKIMBUX (haKTOPIB, BiJl AKUX 3a71€KUTh e(heKTHBHICTD
3axucHOro 6ap’epy.

Po3pobitero MeTo, 110 T03BOJISIE OMIHUTH eEeKTUBHICTD BUKOPICTAHHS 3aXUCHUX 6ap’e€piB /15T 3HIDKEHHS PiBHS 3a0pyIHEHHS aTMOC-
(eproro nosiTpst Gizst aBroTpacy. BeranosieHo, 1o 36iabineHHst BicoTn 6ap’epy Ha 80 % MPUBOAUTH 0 3HUKEHHST KOHI[EHTPAIlil TOMIIIKI
3a Gap’'epom Ha 22 %. BussieHo, 1o npu BUKOpUCTaHHi 6ap’epy BUCOTOIO 1,5 M IPUBOAUTH /10 3MEHIIIEHHs KOHIIEHTpaIlil gomimku Ha 26 % y
MPUJIETJINX JI0 ABTOTPACH CIiopyAax Po3pobsieno MeTozt ist OIiHKY e(heKTUBHOCTI BUKOpUCTaHHs norauHaiounx «TX Active» moBepxoHb Ha
3axUCHOMY Oap’€epi, 110 po3ramoBanuii 6isis aBroTpacu. B pesyibrati NpOBeAeHUX TOCIIIZKEHb BUSIBJICHO, 110 BUKOPUCTaHHs 6ap’€pY 3 OHIE0
«TX Active» moBepxieio IPIBOANTS /0 3HmKentst kontenTtpariii NO 3a 6ap’epom B cepemnbomy 1a 43 %. [Ipu Bukopucrarmi 6ap’epy 3 1BoMa
«TX Active» noBepxHsiMu 3HUKeHHst KoHIeHTpattii NO 3a 6ap’epoM CKJIazae B cepeaHbomy 85 %.

Kir04oBi cioBa: 3a0pyiHeHHS OBITPS, 3aXUCHUIT 6ap’ep, aBTOTpaca, uncesbHe MojemioBanHs, « TX Active» TToBepxHS.

DOI: 10.15587/1729-4061.2021.248252
PO3POBKA TA JIABOPATOPHI BUITPOBYBAHHS TEXHOJIOTTI IOKAJIIBAII 3ABPY/THEHHS
HABKOJIUIIHBOTO CEPEJIOBUIIA B YMOBAX MOJKEK HA CTUXIMHUX CMITTE3BAJIUIIIAX (c. 40—48)

I. B. Bonaapenxko, O. B. fIBoposcbka, 1. H. [Tyaap, O. C. 3i03b, C. B. Boituenko, I. O. Ky6epcbkuii, I. A. IIkiabHIOK,
B.M. Komapucra, I. M. Ixurupeii, B. 1. Beumior

ITpoBesieHO aHai3 CyuacHOI MPOOJIEMATUKH CKJIa/yBaHHs TBEPAUX MOOYTOBUX BiXOMIB, 30KpeMa PO3IJSHYTO TPpobJaeMy 3a0pyAHEHHS
HaBKOJIMIITHBOTO CEPepOBUINA TP 3allMaiHi HecopToBanux TBepAnX nodytoBux Biaxoais (TIIB). Po3pobieHo TeXHOMOTIO TiABUIIEHHS
€KOJIOTIUHOI Ge3rekn Ta 3a0e3IeUeH s 3HIKEHHSI TEXHOTEHHOTO HaBaHTaKeHHs Ha armocdepy, rizpocdepy Ta sitocdepy y pasi moxkex Ha
micigx cxaanyBanns TIIB. DynknionyBanus obnaiHaHHs 3 ypaxyBaHHIM yCiX repegdadyeHnx peskuMiB poGoTH Ta JOAATKOBUX OMI[H €
eHeprozbepiralounm Ta aBToMaTuyHuM (b0 HaIlliBABTOMATHYHKM ), 110 POOUTH HOro 0COGIMBO aKTYaJIbHUM B YMOBaX cydacHocTi. Texnosorist
3HAUHO Mi/IBUINYE OIEPaTUBHICTb IpolleciB Jiksifanii 3aropsuus TIIB Tta sokamisarii #oro eKoJIOTiYHUX HACIIJIKIB IS TIPUJIETJINX
10 CMITTE3BAJIUIL TEPUTOPITL.

TIposeneno maboparophi BUIPOOYBaHHS, 1[0 10BEJ U ePEKTUBHICTH IIPAKTUYHOTO 3aCTOCYBAHHS B YMOBaX PO3POGJIEHOTr0 00JIaIHAHHS HOBOT
€KOJIOTIYHO aKTUBHOI aIcOpOIITHOT CyMillli 3 METOIO OUHUTIeHHsT (DiTIBTPATy BiAXOAIB, 1i BAKOPUCTAHHS IUIs1 YTBOPEHHST TIPOTU(DIIBTPAIliHHOTO
expany B Hacuny TTIB. [lociau nokasaiu, 1o 3pasoK BOAHOI CycleHsii 3alpoloHOBaHOl €KOJOTIYHO aKTUBHOI CyMillni afcopOye Kajbliiil (Ha
92 %), samizo s3arampre (na 91 %), dbochop sarampuuii (na 75 %), mmnk (va 31 %), amoniii (na 19 %). Ile npu3BOAUTD /10 3HMIKEHHS 3a-
raJibHOI TOKCMYHOCTI PO3YMHY 1 BKadye Ha MOKJIUBICTb IABUINEHHS €KOJOTIYHOI Oe3leKu 3aropsiHHs BiAXOAIB B yMOBaX eKCILIyarailii
3aIPOIIOHOBAHOTO TEXHIYHOTO PillleHHs NUISIXOM OYMIIeHHs (ibTpaTy, 110 BI/IJISEThCS MIPU TTOJKeKaX HA 3BAJINIIAX.

OtpuMani pe3yibsTaTi Ta 30KpeMa TEXHOJOTIis JIOKaTi3alii eKOJOTIYHNX HACJIAKIB HEKOHTPOJIbOBAHOTO 3arOPSIHHS BiXOIIB MO’KHA
BUKOPHCTOBYBATH Y MPOIECi MOJepHizallii TeXHIYHOTO 3a0€3eUeHHsA CXeM CaHITapHOI OYMCTKH HACEICHUX MYHKTIB.

Kimouosi cioBa: TBep/i 100y TOBI BiAX01M, AMMOBI rasu, afcopOuilina cycrensis, nporudiabrpaiinuii expax.
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BCTAHOBJIEHHSI 3BAKOHOMIPHOCTEIT IEPEJIAUI TEILJIA YEPE3 BOTHE3AXUIIIEHY TKAHHHY JI0
JIIEPEBUHU (c. 49—56)

10. B. ITanxo, O. I0. Ilanko, O. II. bongapenko

[Tpu Tepmiuniii aii Ha fepeBUHY IPU 3aCTOCYBaHHI 3aXIICHOTO eKPaHy 3 BOTHE3aXUIEHOI TKAHWHU € 3aKOHOMIPHIM IPOIiec TepefaBaHHs
Temiepatypu. /loBe/ieHo, 1110 3aJ1e3KHO Bijl TenIohi3anYHNX BJIACTUBOCTEI TOKPUTTSI BOTHE3aXUIIEHOI TKAHNHH 11€ MOJKe IPU3BECTU JI0 PI3HOTO
CTYTIEHsI TTlepeiaBaHist Teria. Tomy moctae HeoOXiHICTD TOCTI/UKEHHST YMOB JIJIsI BCTAHOBJIEHHST HU3BKOI TETIIOMPOBIIHOCT] TA BCTAHOBJIEHHS
MeXaHi3My TaJbMyBaHHs Tlepeiadi Telia 0 AepeBUHU. Y 3B’13KYy 3 UM PO3PO0JIeHa MaTeEMATHYHA MOJIENb TIPOIECY MepeaBaHHs TeIa 10
JIEPEBUH NPH ii 3aXMCTi EKPAHOM 3 BOTHE3aXUIIIEHOI TKAHWHU. 32 eKCIIePUMEHTATBHIME TaHUMU 3 BU3HAYEHHS TEMIIEPaTypu Ha He 00irpiBHIN
TIOBEPXHI TKAaHWHN i OTPUMAHNMHU 3aJIeKHOCTSIMI BU3HAUEHO TYCTHHY TEIIJIOBOTO ITOTOKY, IO MIepe/Ia€ThCs /10 A€PEBUHN Yepe3 BOTHe3aXUIIeHY
TKaHUHY. TaK, 3 HAPOCTAHHSIM TeMIepaTypy I'YCTHHA TEIJIOBOTO ITOTOKY /IO TIOBEPXHI J€PEBUHM Yepe3 3aXUCHUIl eKPaH 3 BOrHE3aXHIIEHOI
3axuIeHol MOKpUTTsIM Ha ocHoBi «Firewall-Attic» 36imbinyersest 1o 3nadenus nonaz 16 KBT/M2, 110 He AOCTATHE JIJIsT 3aiiMaHHs JePEBIHI.
HaromicTh, rycTUHA TEMJIOBOTO TOTOKY Yepe3 3aXUCHUII €KpaH 3 BOTHE3aXHUINEHOI TKAHUHU 3aXUIIEHOI TOKPUTTM Ha ocHoBi «Firewall-
Wood» ne nepesunmia 14 kBr/m2 Ile 103B0ss1€ cTBEp/ZKYBATH TIPO Bi/INOBIAHICTH BUSABIEHOTO MEXaHi3My (DOPMYBaHHS TEMI0IZ0I0BATLHIX
BJIACTHBOCTEN TPH 3aXUCTi [EPEBUHU Ta MPAKTHYHY MPUBAOIUBICTH 3aMPOMOHOBAHNX TEXHOIOTIYHUX pillleHb. TAKUM YIHOM, 0COOIUBOCTI
raJbMyBaHHS IIpoIlecy IlepeflaBaHHs Tellia /[0 JAePeBUHU 4yepe3 3aXMCHUN eKpaH 3 BOTHE3aXUIEHOI TKaHMHU IIpu Aii pajianiiinol maxesm,
MOJIATAIOTH B YTBOPEH] TETIO i30JI0BATBHOTO Mapy MHO KOKCY MPH PO3KJIai MOKPUTTs. Tak, Ha MOBEPXHI BOTHE3aXUIIEHOI TKAHWHN (yJia
crBopena temmnepatypa nonaz 280 °C, a Ha He 06irpiBHiii moBepxHi TkaHuHu He epesummia 220 °C, 110 HeOCTATHS 1St 3aliMaHHsI I€PEBUHU.

Kii04oBi ci10Ba: BOTHE3aX¥CT AEPEBUHM, CIIYYYIOUi HOKPUTTSI, TEIIOMPOBIIHICTE, 0OpOGJIEHHSI TOBEPXHI, TeTIo(i3myHi BAACTUBOCTI.
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YAOCKOHAJIEHHA METOAIB BUIIPOBYBAHHS TA KPUTEPIIB OIIIHKHN CTIMKOCTI 10 INTOIINPEHH
IMOJIYM’A TOBIr'uX EJIEMEHTIB CUCTEMU EJIEKTPOIIPOBO/IKMH (c. 57—68)

P. 1. KpaBuenko, II. O. Lumiouenko, A. €. Ounmyk, O. B. 3azumko

[IpoananizoBaHO MeTOIM BHUIPOOYBAHHS HA MOMIMPEHHS MOJYM's JIOBTHX €JEMEHTIB CHCTEMHU €JEKTPOIPOBOJKH, 30KpeMa KabesliB,
KabebHUX TPYOOIPOBOIIB, KOPOOiB, Ta BUSABJIECHO B HUX PI3HWII B YMOBAaX BUIPOOYBAHHS i KPUTEPISAX OIIHKU CTIHKOCTI 10 MOUIMPEHHS
TIOJTyM SI.

[3 BUKOPUCTaHHSAM OCHOBHU 3 JIePeB’THOT JIONIKK, BKPUTOT ApOM MaKyBaJIbHOTO Talepy 3 OBePXHeBoto TycTiHoio (21+9) r/M?, npuiins-
TOI JIUIst BUITPOOYBAHHST IHIMX €JIEMEHTIB CHCTEMH €JIEKTPOIIPOBOJIKH, BUSIBJIIEHO KaOeJIb, He CTIHKUI /10 TIOMMPEHHST OJTyM 5. 3arpoNoOHOBAHO
JUIsE BUIIPOOYBAHHSI HA TIONTMPEHHS TTOJTyM's KabeJliB BUKOPUCTAHHS 11i€i OCHOBY 3aMiCTh OCHOBH 3 MOJBIHOTO 1apy (iIbTPyBaJIbHOTO MAEPY
3 TIoBepxHeBoio TycTrHoo (80+15) /M.

B oaHOMy 3 TPhOX eKCIIepUMEHTIB BUABJICHO HECTIHKMIi 10 TOMMPEHHsT TOAyM'st Kabesb 3a KPUTEPIEM HasBHOCTI 3aiiMaHHsI OCHOBH,
poaminienoi mij HuM. /I 3MEHIIeHHS PU3UKY HPUMHATTA HElPaBUIbHO PIllIEHHsS IPO BiANOBIAHICTH 3aIIPOIIOHOBAHO OI[HKY JOBTUX
€JIEMEHTIB CHCTEMHU eJIEKTPOIIPOBOKI 3/[ICHIOBATH 32 TPAaBUJIAMH, BCTAHOBJIECHUMH [Ij1s1 KabeJbHIX KOpoOiB, oTKiB i apabun B EN 50085-1
ta [EC 61537.

Jlst kaberio ABBT i3 3oBrinmHIM giameTpom Biz 10 MM 10 60 MM 32 yMOBH HOTO TOpKaHHs GJIaKHTHIM KOHYCOM ouyM'st 1 kBT koedinient
KOPEJISAIIii 3aIeKHOCTI TOBKUHU 3BYTJIEHOT YacTUHY Biz Kiamerpa ctarnoBus 0,969. 3a Bincrani 100 MM Mizk 3pa3koM i MATbHUKOM B3/[OBIK HOTO
oci orpumano koedinient kopessuii 0,985. 3anporoHoBaHo BUPOGOBYBaTH Kabesi 3a Apyroi ymosu, pekomennosanoi 8 IEC 60695-11-2.

Jlnst 1BOX KaGesbHuX TPYOONPOBOAIB BUSBIEHO MOIIMPEHHS MOJTyM'st 32 YMOBY NpuKIaganus moaym’st 1 kBt Brpozosx 120 ¢ ta 240 c.
TIpote mist nux TPyGOIPOBOIIB MOIKMPEHHS MOIYM'sl He BiIOYBAIOCS 3a CTAHAAPTHUX YMOB MPUKJIAJAHHS TAKOTO MOIyM’st BIpoaos:k 20 ¢ i
25 ¢. /1151 BUSIBJIEHHS HECTIHKIX 0 MOMIUPEHHS MOJYM'sT IOBTHX €JIEMEHTIB CHCTEMH €JIEKTPOTIPOBOIKH 3aMPOTIOHOBAHO BUITPOOOBYBATH IX
3a TPUBAJIOCTI IpUKIaaanus oaym's 1 kB, yeranosaenoi ais kabenis y IEC 60332-1-2.

K1040Bi ¢i10Ba: e1eKTpoTeXHIYHIN BUPiO, Kabesb eJIeKTPUYHUI Ta ONTUYHUIA, KabeabHII TPYOOIIPOBi/L, MOKeKHA Oe3ITeKa, TTOMMPEHHS
TIOJIyM I, CHICTeMa €JIEKTPOIIPOBOZIKHL.
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