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The object of this study is the technology of cleaning and dewa-
tering of sludges from wet gas purification systems of dust prepara-
tion department emissions in Ecomash SHS521AS-113 settling cen-
trifuges in order to solve the problem of increasing the efficiency of
treatment facilities and secondary use of purified water.

Samples of gas purification sludges have been analyzed under in-
dustrial conditions, and it was found that sludges from thermal power
plants contain finely dispersed dust particles less than 20 microns,
which during the hydration process stick together into aggregates up
to 250 microns in size.

It was found that the use of settling tanks without chemical re-
inforcement of the process is long-term; however, they are effectively
precipitated using the anionic flocculant A-19. The optimal dose of
flocculant for sludges with a concentration of 20-30 g/1 was selected,
which was 130-150 g/t. In this case, flocs are formed with a sedimen-
tation rate of 8.2-8.6 mm/s, which is sufficient for effective settling.
In order to quickly determine the concentration of the solid phase in
the sludge, a relationship was established between the concentration
of the dispersed phase, the temperature in the range of 20-45°C, and
the density of the sludge.

The study of sludge purification in centrifuges without the use of
reagents has made it possible to identify the relationship between the
efficiency of solid phase retention, centrifuge productivity, and the
value of the relative screw revolutions. It was found that the efficiency
of solid phase retention in centrifuges increases with a decrease in
work productivity, as well as a decrease in the value of the relative
screw revolutions. The purification productivity of up to 15-20 m3/h
was achieved with an efficiency of over 97% and a residual concentra-
tion of suspended particles of less than 0.5 g/1. The use of a modular
sludge purification and dewatering unit based on a thin-layer clarifier
and centrifugal units with the introduction of a flocculant before the
clarifier has been proposed. It was found that the degree of sludge
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dehydration in Ecomash SHS521AS-113 centrifuges of wet gas treat-
ment sludge was 32-36%.
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The object of this study is changes in the surface properties of
wood during its treatment with a fire-retardant composite coating with
the presence of biopolymers. The task, aimed at the production of en-
vironmentally friendly compositions obtained from natural and renew-
able sources for fire protection of wood and the application technology,
is to ensure resistance to the action of high-temperature flames.

It has been proven that the fire-retardant composition with
the presence of biopolymers is an accumulation of biological sub-
stances with nitrogen-phosphorus flame retardants, carbohydrates,
and gas-forming substances, bordered by a polymer binder. Under
the influence of thermal action, chemical reactions begin in the
fire-retardant composition, ammonium polyphosphate decomposes
and releases phosphoric acid. This, in turn, affects the destruction
of the biopolymer and the dehydration of pentaerythritol with the
formation of a large amount of hydrocarbons, and melamine causes
the release of non-combustible gases, which induce the formation
of foam coke.

A study of the surface energy characteristics of the fire-retardant
composition with the presence of biopolymers was carried out and it
was found that the polarity of the fire-retardant composition with the
presence of biopolymers exceeds the value of untreated wood by 3.5
times, which provides effective treatment of the wood surface. Ac-
cording to the results of thermal exposure to the samples, it was found
that under the action of the radiation panel, the fire-retardant compo-
sition swelled, when biopolymers such as wood flour and starch were
added, the coke height increased by more than 15 mm, and the foam
multiplicity increased by 1.2 times.

The practical significance is that the results were taken into
account when designing a reactive coating for wood. Thus, there is
reason to argue about the possibility of effective protection of wood
with a fire retardant composition with the presence of biopolymers.

Keywords: fire retardant composition, biopolymers, wood sur-
face treatment, surface tension, coating swelling.
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This work considers the task to prevent fires in hydrogen stor-
age and operation systems. The subject of the study is the properties
of the heat-protective coating of the gas generator in the hydrogen
storage and supply system. The fire resistance limit is used as such
a property. The set of heat-protective coating and the wall of the gas
generator is considered as a thermodynamic system with two inputs.
The signal at one input reflects the influence of thermal factors of the
fire, and the signal at the second input corresponds to the thermal
state of the gas generator cavity.

A mathematical description of such a thermodynamic system has
been constructed, which is represented in operator form using the
integral Laplace transform. A feature of such a mathematical nota-
tion is that it includes hyperbolic functions of an irrational argument.
An approximation of mathematical models of the thermodynamic
system was carried out and it is shown that these models, which are
transfer functions, belong to fractional-rational functions with third-
order Hurwitz polynomials. The approximation accuracy is 3.8%.

An expression for the reaction of a thermodynamic system has
been derived, provided that the influence of thermal factors of a fire
is described by an arbitrary function of time, and the thermal state
of the gas generator cavity is described by the Heaviside function. To
construct this expression, the Borel theorem and auxiliary functions
are used, the parameters of which are the parameters of the roots of
the algebraic Hurwitz equation.

Examples of determining the fire resistance limit for the heat-
protective coating of the gas generator in the hydrogen storage and
supply system for the characteristic conditions of its operation are
given. It is shown that the fire resistance limit of such a coating is
462.8 s at a critical temperature of 320°C under the condition that
the influence of thermal factors of a fire is linear (the generalized
temperature change rate is 2.0°C s). In this case, the thermal state
of the gas generator cavity is stationary and is characterized by a
temperature of 60°C.

Keywords: hydrogen systems, gas generator, fire, heat-protective
coating, fire resistance limit, Laplace transform.
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3AKOHOMIPHOCTI OYMIIIEHHA TA SHEBOAHEHHA NIJIAMIB TASOOYHUIIIEHHA TEIIJIOBUX
EJIEKTPOCTAHIIIN BIJ BYTIUIBHOT'O ITHJIY (c. 6-15)

A. O. IlIxom, O. B. Illecronanos, A. C. Bocrwk, O. B. MaTroineHko, H. I'. IloHomapbsoBa

OG6’eKTOM JIOCJIi/PKEHHS € TeXHOJIOTisl OUMILEHHS Ta 3HEBOJHEHHS IIJIAMiB CHUCTEM MOKPOT'O Ta3004HI€HHS BUKH/IiB MIJIOATOTOB-
4OoTO BiffiieHHsI B oca/pKyBanbHUX HeHTpudyrax Ecomash SHS521AS-113 3aays BUpilleHHs Mpo6jeMHU MiJBULIeHHS e(peKTUBHOCTI
pOGOTH OYMCHUX CIIOPYZ, Ta BTOPMHHOI'O BHUKOPUCTaHHS OYMINEHOI Bogu. IIpoaHasi3oBaHO B IIPOMMCJIOBHUX YMOBax 3pa3Ky IUIaMiB
ra3004YUIeHHS Ta BCTAHOBJIEHO, 1[0 IIAMU TEIJIOBUX €JIEKTPOCTAHLiM MicTAThH ApiOHOAMCIIEPCHI YaCTUHKU MWIy MeHIe 20 MKM, sIKi
B IIpoIieci Tifpararjii 3JMIAOTECS y arperaTd po3MipoMm Ao 250 MKM. BCTaHOBJIEHO, 10 BUKOPUCTAHHS BificTIHHMKIB 6e3 XiMiyHOTO
MificCJIeHHs MIPOLieCy € AOBTOTPUBAINUM, OJHAK e(eKTUBHO OCA/PKYIOThCSI 3 BUKOPUCTAaHHAM aHiOHHOro (uokyassHTy A-19. ITini6paHo
ONTUMAJbHY 03y (QJIOKYJISHTY AJIs IIJaMiB KoHIeHTpariero 20-30 r/u, sika ckiana 130-150 r/T. IIpu bOMy yTBOPIOIOTECS (hIOKYIN
3i WMBUAKICTIO ocizaHHs 8,2-8,6 MM/C, 1[0 AOCTATHLO JJIs1 €(DEKTUBHOTO BifICTOIOBAHHS. 3 METOI0 ONMEPATUBHOTO BU3HAYEHHST KOHIIEH-
Tpanii TBepzoi ¢asy B IIaMi BCTAaHOBJIEHA 3aJIXKHICTh MK KOHI[EHTpAlli€lo JUcIepcHol (a3u, TeMIeparypoio B iHTepBasii 20-45°C
Ta I'yCTUHOIO 1u1aMy. IIpoBefieHe AOCJIiPKeHHS OUNIeHH IIJIaMiB B IeHTpudyrax 6e3 BUKOPHUCTaHHS PeareHTiB JJ03BOJINJIO BUSBUTH
3aJIeXKHICTh MiX e()eKTUBHICTIO 3aTPUMaHHA TBepAoi da3u, IPOAYKTUBHICTIO LIeHTPU)YT Ta BeJIMYMHU Bi[HOCHUX 00epTiB HIHEKY. Bu-
SIBJICHO, 1110 e()eKTHUBHICTh 3aTpUMaHHA TBepAol (asu y meHTprudyrax MiBUILYEThCS i3 3HMKEHHAM MPOAYKTUBHOCTI pOOOTH, a TAaKOXK
3HUYKEHHSIM BEJINYUHY BiJHOCHUX 0GEPTIB IIHEKY. By/I0 IOCATHYTO MPOAYKTUBHICTh OUUCTKY 10 15-20 M3/roj ipu eeKTUBHOCTI ToHa,
97% i 3aJIUIIKOBi#l KOHIIEHTpAI[ii 3aBUCANX YaCTUHOK MEHII HiX 0,5 T/JI. 3aIIpOTIOHOBAHO BUKOPHUCTAHHS MOZAY/IHHOI YCTAHOBKH OYHMCT-
KU Ta 3HEBOJHEHHS IIJIaMiB Ha 6a3i TOHKOIIAPOBOTO BiJICTifIHMKA Ta LEHTPU(YraIbHUX YCTAHOBOK i3 BBeJIeHHAM (DJIOKYJISTHTY IIepe
BiZicTiliHMKOM. BcTaHOBJIEHO, 1110 CTYMiHb 3HEBOJHEHHs ocafy y IeHTpudyrax Ecomash SHS521AS-113 nutamiB MOKpOi ra3004MCTKU
ckyagana 32-36%.

KirouoBi caoBa: BUKU/AYM BYTiJIbHOTO MUY, BYIi/bHI IJIaMu, e(eKTUBHICTb 3HEBOAHEHHs, OUMILEHHs LIaMiB ra300YUIEHHS,
eKoJsioriyHa Ge3mexa.
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BCTAHOBJIEHHA 3AKOHOMIPHOCTEIN BOTHE3AXUCTY JEPEBUHHN KOMIIO3UTHUM IIOKPUTTAM 3
BIOITIOJIIMEPOM (c. 16-25)

10. B. ITaniko, O. 0. ITanko, P. B. JlixuboBchkuii, K. I. BesikoBa, O. 0. Bepgauk, A. ®. l'aBpuiiok, A. C. Bopucosa, O. I. [loneHko,
M. O. I'aiiayk, B. B. HecrepeHKO

OG’eKTOM [IOCTi/PKEHb € 3MiHM TIOBEPXHEBHX BJIACTUBOCTEl [IepeBUHU Iij 4yac 1i 0OpoGJIeHHS BOTHE3aXMCHUM KOMIIO3UI[iHHUM
MOKPUTTSIM 3 HasiBHICTIO GiomosimepiB. IIpoGyiema, cpsiMOBaHa Ha BHUPOOHUIITBO €KOJIOTIUHO-YMCTHUX KOMIIO3UIIiM, OTPpUMaHUX 3
NPUPOAHUX Ta BiJHOBJIOBAHUX JpKepeJsl [Jisl BOTHE3axXUCTy JepPeBUHM Ta TeXHOJIOTi€l0 HaHeCeHHs, IoJjsArae y 3abe3nedeHi cTilikocTi
0 [ii BHCOKOTEMIIEpAaTypHOro IoyM’sl. JloBe[leHO, 110 BOTHE3aXMCHAa KOMIIO3HUIisl 3 HAasSBHICTIO 6iorosimMepiB € HarpoMaJpKeHHSIM
6i0JI0riYHUX pedOoBUH 3 a30THO-(DOCHOPHUMH aHTHIipeHaMU, BYIVIEBOAAMH Ta ra30yTBOPIOIOYMMU PEYOBMHAMU, 00JISMOBAHUX IIOJIi-
MepHUM B’spKyduM. ITi BriMBoM TepMiuHOi f1ii po3mounHaroThes XimMiuHi peakiiii y BorHesaxucHiit kommnosunii, momidocdar amoHito
po3KJIafioeThes i BUAiNsAe hocdopHy KucaorTy. Ile, y cBOIO uepry, BIIMBA€e HA JeCTPYyKIjito GiomosiMepy Ta Jerujparito IeHTaepiTpuTy 3
YTBOPEHHAM BEJIMKOI KiJIbKOCTi BYIJIEBOJHIB, a MeJIaMiH IIPOBaJPKy€e BUAIJIEHHS HErOPIOYUX rasis, 10 CIIOHYKAalOTh YTBOPHOBATU I1iHO-
KOKC. IIpoBe/ieHO JJOCIiPKEeHHS IOBEPXHEBUX eHEPTeTUYHUX XapaKTEPUCTHUK BOIHE3aXMCHOI KOMIIO3UIIi1 3 HasiBHICTIO GiomosrimepiB Ta
BCTaHOBJIEHO, IO IOJISIPHICTh BOTHE3aXMCHOI KOMITO3UIIiT 3 HasBHICTIO GiomosiMepiB mepeBUIye 3HaYeHHsI HEO6GPOOIEHOI epeBUHI
y 3,5 pasu, 110 Jja€ epeKTUBHE 00pOGIEHHS TIOBEPXHIi JlepeBUHU. 3a pe3y/IbTaTaMU TEPMiYHOTO BILJIMBY Ha 3pa3Ky BCTAHOBJIEHO, IO ITPU
nii pagianiiinoi maHesi BifOymocs CITydeHHsI BOTHE3aXMCHOI KOMIIO3HILii, pU Ao/jaBaHHi GiomosiMepiB, TaKUX K JlepeBHEe GOPOIIHO i
KpOXMaJlb, BUCOTAa KOKCY HifIBUIIMJIACh ITOHAZ 15 MM, a KpaTHICTh NiHU HifgBUIMIach B 1,2 pa3u. [IpakThuHe 3HAUeHHS IOJISATAE y TO-
My, II[0 OTPUMaHi pe3y/IbTaTi Gy/I0 BPaXOBAHO Iifl Yac po3po06IeHHS PeaKTUBHOTO MOKPUTTS /s JepeBUHU. TaKUM YMHOM, € ITi/[CTaBU
CTBEPPKYBATH IIPO MOXKJIUBICTh €(heKTUBHOTO 3aXHCTy JePeBUHU BOTHE3aXMCHOI KOMIIO3UIIi€I0 3 HAsBHICTIO GiomosiMepis.

KirodoBi cioBa: BOrHe3axrCHa KOMIIO3UILis, GiomosiMepu, oO6po6yieHHs MOBEPXHi /IePeBUHU, MOBEPXHEBUII HATAT, CIy4YeHHS
TIOKPUTTS.
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BU3HAYEHHA MEXI BOTHECTIMKOCTI TEILIO3AXWCHOT'O IOKPUTTS FTASOTEHEPATOPA CUCTEMU
3BEPITAHHA TA IIOJAYI BOAHIO (c. 26-34)

10. O. AGpamoB, O. €. BacmaHoB, B. I. KpuBnosa, A. O. Muxaiiniok, €. O. Makapos, B. E. AGpakiToB

Po6oTy mpucBsiueHO Ipo6seMi 3aro6iraHHs MOXKeXX B cHUcTeMax 30epiraHHs i excruiyaranii BogHio. IIpeiMeTOM AOCTifXKeHHS €
BJIACTHBOCTI TEIJIO3aXMCHOTO MTOKPUTTSI Ta30TeHepaTopa cUcTeMU 36epiraHHs Ta mozadi BOAHIO. B SIKOCTi TaKoi BJIACTUBOCTI BUKOPUC-



TOBYETBCSI MeXka BOrHecTiifikocTi. CyKyIHiCTh TeIJI03aXHUCHOIO IIOKPUTTS i CTIHKY ra30TeHepaTopa po3IVIAAEThCs SIK TepPMOAMHAMIYHA
crucreMa, sika Mae /iBa Bxofu. CHUrHaJ Ha OJHOMY BXOJi BijjoOpajkae BIJINB TEIVIOBUX YMHHUKIB IOXKeXKi, a CUTHAJI Ha JPyroMy BXOZi
Bi/[ITOBi/lae TEIJIOBOMY CTaHy IOPOXXHUHMU Tra3oreHeparopa. [106y/joBaHO MaTeMaTHYHHUI OIMC TaKOI TePMOANHAMIYHOI CHCTEMH, SIKHIt
TIpe/ICTABJIEHO B ONIEPATOPHiil hopMi i3 BUKOPHUCTAaHHSAM iHTerpasbHOro neperBopeHHs Jlamnaca. OCOGIMBICTIO TAKOTO MaTEMaTUYHOTO
OTIMCY € Te, IO BiH BKJIIOYA€ TinmepOosidHi (yHKIil ippamioHaJIbHOTO apTyMeHTy. 3iliCHeHO allpOKCHMAIlif0 MaTeMaTHIHUX Moeseit
TEePMOZMHAMIYHOI CHCTEMH i ITOKa3aHo, 1[0 IIi MogeJi, SKi € mepeAaToYHUMH (YHKIiISIMH, HaJIeXKaTh /10 Ap060BO-paIlioOHaIbHUX (YHK-
uiit i3 mosiHomMamu I'ypBina TpeTboro nopsky. TouHicTs anpokcuMariii ckiajgae 3,8%. Omep)kaHo BUpa3 JJIsl peakifii TepMoguHaMiuHOT
CHCTEMH 32 YMOBH, 1[0 BIUIUB TEIIJIOBUX YMHHUKIB ITOXKEXi OITHCYETHCS JOBITBHOO (DYHKIIi€I0 Yacy, a TeMJIOBHIl CTaH IIOPOXXHUHMU ra3o-
reHepaTopa ONnMcyeThes QyHKIiero Xepicalifa. /I mo6yA0BU I[bOTO BUpa3y BUKOPUCTOBYEThCA TeopeMa Bopess Ta fonmoMixHi GyHKIILI,
rmapaMeTpaMM SKUX € ITapaMeTpy KopeHiB anrebpaiuHoro piBHsaHHA [ypBina. HaBegeHO NMpuKIagy BU3HAUYEHHS MeXXi BOTHECTIHKOCTI
TEeIJI03aXMCHOT0 ITOKPUTTS ra3oreHeparopa CUCTeMH 30epiraHHs Ta Iofadi BOAHIO /IS XapaKTepHUX yMOB 1i ekcrutyararniii. [TokasaHo,
110 MeYKa BOTHECTiIMKOCTi TaKOro MOKPUTTS CKJIajae 462,8 ¢ Ipu KpUTUUHIiH TemmepaTypi 320°C 3a yMOB, 110 BIUIMB TeIIJIOBUX YNHHUKIB
MOKeXi Mae JIiHiiHMIT xapakTep (y3araJbHeHa BUAKICT 3MiHU TeMIteparypu ckiazgae 2,0°C-ct). TIpu 1poMy TEMIOBUI CTaH MOPOXK-
HUHU Ia30TeHepaTopa € CTaljioHapHUM i XapaKTepUu3yeThCsl TeMIepaTypoio 60°C.

KorrodoBi cioBa: BOJHEBi CHCTEMHM, ra3oreHepaTop, IOXKeXKa, TEIJIO3aXUCHE ITOKPUTTS, MeXXa BOIHECTIMKOCTi, IepeTBOpeHHS
Jlamaca.



