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The object of the study is the process of decarbonization of civil
aviation by switching to environmentally friendly fuels, which is rel-
evant for the majority of countries in the world seeking to reduce the
carbon footprint of air transport. The study uses methods that comply
with international standards, which allowed to draw conclusions ap-
plicable in a global context. Due to their features and characteristics,
the results of the study made it possible to form a clear idea of the
global industry program to reduce and offset carbon emissions, as
well as to establish the level of readiness of the civil aviation of the
Republic of Kazakhstan and related industries to switch to alternative
types of aviation fuel. The constructed mathematical models of the
dependence of the efficiency indicator Y (carbon footprint level) on a
set of factor features Xi and made it possible to prove the presence of
multicollinearity in the array of mutually independent factors affect-
ing the efficiency indicator Y, as well as to prioritize them based on
the strength of their influence on the size of the carbon footprint of air
transportation. It is emphasized that the process of switching aviation
to bio- and synthetic aviation fuel is complicated by the lack of a Strat-
egy and related documents on the implementation of activities related
to the transition of aviation to new generation fuels. The key points
of constructing the algorithm for the transition of civil aviation to
environmentally friendly fuel have been identified, which ensured the
construction of its simulation model. The practical application of the
proposed algorithm for the transition of civil aviation to new-genera-
tion fuel should become the fundamental basis for the formation of the
country’s Roadmap for the transition of aviation to SAF and LCAF.

Keywords: algorithm for the transition of aviation to environ-
mentally friendly fuel, decarburization of aviation, carbon footprint
of aviation.
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The object of this study is the process of liquid combustion
in a spill, and the subject of research is the distribution of tem-
perature along the wall and roof of a vertical steel tank that is
heated under the thermal influence of a spill fire. The heat balance
equation for the wall and roof of the tank with oil product was
constructed. The assumption of a small thickness of the wall and
roof of the tank relative to its linear dimensions makes it possible
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to move to two-dimensional differential equations of the parabolic

type. The equations take into account the radiative heat exchange
with the flame, the environment, the internal space of the tank, as
well as the convective heat exchange with the surrounding air, the
vapor-air mixture, and the liquid inside the tank.

Using the methods of similarity theory, estimates of the
coefficients of convection heat exchange of the outer surface of
the tank with the surrounding air and the inner surface with the
vapor-air mixture and liquid in the tank in the conditions of free
convection were constructed. The application of the finite dif-
ference method for solving the heat balance equations has made
it possible to derive the temperature distribution on the surface
of the tank at an arbitrary moment in time. It is shown that the
value of the coefficient of convection heat exchange of the lig-
uid exceeds the corresponding value for the air-vapor mixture
by (1+2) orders of magnitude. As a result, the part of the wall
located below the oil product level is heated to a temperature
of (80+230) °C depending on the viscosity of the liquid. This oc-
curs despite the fact that the value of the mutual radiation coef-
ficient reaches its maximum value at the lower part of the wall.
From a practical point of view, this means that the part of the wall
above the level of the oil product in the tank can reach dangerous
temperature values, and it should be cooled first. The constructed
model of tank heating also enables determining the limit time for
the start of cooling of the tank.

Keywords: flammable liquid spill, spill fire, tank heating,
heat flow.
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An issue related to the use of hemp bundle insulation for
building structures is to ensure their fire resistance under the
action of a low-calorie ignition source. Therefore, the object of
research was the change in the properties of the insulation during

fire protection with its compositions capable of forming a layer of
pinocoke under the influence of high temperature. On the basis of
experimental data, it was established that at fire protection of in-
sulation with a fire retardant agent, hydrolytic stable ethers con-
taining phosphorus and nitrogen atoms are formed on the surface
of the fibers. According to the temperature values and the shape of
peaks on the DTA curve, it was established that at fire protection,
the height of the peaks decreases and the width increases, which
characterize the flow of exothermic transformations and the de-
struction of hemp fibers. At the same time, it was established that
the formed residue has 13.3 % for impregnation and 26.6 % for
coating. It has been proven that in the process of thermal action
on the fire-resistant coating, the heat insulation process of the
insulation consists in the formation of soot-like products on the
surface of the material. So, it was determined that the sample did
not catch fire, it was charred in the place of the radiation panel,
and the burning was not recorded. On the other hand, for a sample
of insulation treated with a coating during thermal action, the
formation of a heat-insulating layer of foam coke occurred, which
inhibits the penetration of heat, the temperature of flue gases did
not exceed 100 °C, and the flammability index was 0. The practi-
cal significance is that the results were taken into account when
designing buildings and structures. So, there are reasons to assert
the possibility of targeted regulation of fire protection processes
of insulation by applying coatings that form a protective layer on
the surface of the material.

Keywords: protective means, insulation from hemp, thermal
destruction of the surface, fire protection of hemp fibers, swelling
of the coating.
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PO3POBKA AJITOPUTMY ITEPEXO/TY IIUBLIbHOI ABIAIIIF HA EKOJIOTTYHO YHCTE ABIATIIITHE
IIAJIABO (c. 6-20)

Kayrat Koshekov, Fariza Lekerova, Raziyam Anayatova, Abay Koshekov, Kazbek Aldamzharov, Kayrat Zhakupov

O06’ekTOM JOCIiKEHHS € TIpoliec AekapOoHisamii uBiabHOI aBiamii MUITXOM HEpPEeX0y Ha €KOJOTIYHO YNCTe IMAINBO, aKTYaJbHUI
JUIs1 GLIBIIOCTI KpalH CBIiTY, SIKi MPAarHyTh 3MEHIITMTH BYTJIEIEBHIl CJIL/I MOBITPSHOTO TPAHCIOPTY. Y HOCJiKEHHI BUKOPUCTOBYIOTHCS Me-
TOZN, SIKi BiAMOBIAI0TH MIsKHAPOTHUM CTAHAAPTAM, IO TO3BOJIMJIO 3POOUTH BUCHOBKH, 3aCTOCOBHI B I7I06AIBHOMY KOHTEKCTI. 3aBIsSKN
CBOIM 0COOJIMBOCTAM 1 XapaKTEPUCTUKAM PE3YJIbTaTU JAOCTIKEHHS 103BOIMIN CHOPMYBATH YiTKE YSIBJIECHHS TIPO TI00AJIbHY Taly3€BY
MPOTpaMy CKOPOUYEHHsI Ta KOMIIEHCAIl1 BUKK/IB BYTJIEIIO, a TAKOK BCTAHOBUTH PiBeHb FOTOBHOCTI IIMBI/IbHOI aBiallil Pecrybiiku Kaszax-
CTaH. Ta CyMIKHUX Tajxysell 1 mepexo/ly Ha aJbTePHATUBHI BUAM aBianiiiHoro mamusa. [100y10BaHi MaTeMaTH4HI MO/ 3a1€KHOCTI
nokasHuka egexTuBHOCTI Y (piBeHb BYIJIENeBOTO CiAy) Big Habopy (akTopHUX 03HAK X; JO3BOJIMIN JOBECTH HASBHICTD MYJIBTHKOJII-
HeapHoCTi B MacHuBi B3aeMoHe3aneXHNX (paKTOPIB, IO BIIMBAIOTH Ha MOKA3HUK e(eKTUBHOCTI Y, a TaKOK BUBHAYUTH iX MPIOPUTETHICTD
Ha OCHOBI CHJIM IXHBOTO BIIMBY Ha PO3MIp BYTJIEIEBOTO CJIiy HMOBiTpsiHOro TpaHcnopty. Harosomyerses, 1mo npoiec rnepesejieHHs
aBialfii Ha 6i0- Ta CHHTETHYHE aBialaJMBO YCKJIAAHIOEThCs BigcyTHicTio CTpaTerii Ta cymyTHIX ZOKYMEHTIB 00 peasisailii 3aX0/iB
LIO/0 TIePexo/ly aBialii Ha BUAM IajnBa HOBOTO IOKOJIIHHS. BU3HAUEHO KJII0YOBI MOMEHTH OOYA0BU aJITrOPUTMY [1EPEXOAY HHUBIILHOI
aBiallil Ha eKOJIOTIUHO YKCTe MAJIKUBO, 10 3abe3edrio o6y 0By Horo iMiTaniiinoi mojesni. [IpakTuyre 3acTocyBaHHs 3alIPOTIOHOBAHOTO
QJITOPUTMY IIepexXo/ly IUBIABHOI aBiallii Ha MaJnBO HOBOTO MOKOJIHHS Ma€ cTaTH (pyHIaMeHTaIbHOIO OCHOBOIO /7151 (hopmyBaHHs [oposk-
HbOI KapTH KpaiHU 3 Iepexo/y aBiallii Ha eKoJIOriYHO BHUpobJIeHe aBialiiiHe MajuBo Ta apialiiiHe NaiuBO 3 HU3HKUM BMICTOM BYTJICLIO.

KiouoBi cioBa: airoput™ mepexo/ly aBiailii Ha eKOJOTiYHO YHCTe MajJnBO, 3HEBYTJIEIIOBAHHS aBiallii, ByryieneBuil cIij aBialtii.
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PO3POBKA MOJIEJII HATPIBY PE3EPBYAPA 3 HA®TOIIPO/IYKTOM IIJ] TEIIOBUM BILTUBOM
IIOZKEKI PO3JIUBY (c. 21-28)

B. B. Ouiiinuk, O. €. Bacmanos, 1. II. Pomaniok, O. C. Pamxkesuu, I. B. MajoBux

OG’eKTOM JIOCTI/IKEHHST € MPOIleC TOPIHHS PIIMHU B PO3JIMBI, a MPEAMETOM JOCJIDKEHHsI — PO3IO/i TeMIIepaTypu MO CTIiHI i
MOKPIBJIi BEPTUKATIBHOIO CTAJIEBOTO Pe3epByapa, M0 HATPIBAETHCS Tijl TEIUIOBUM BILUIMBOM HOKeXi po3ausy. [106ynoBaHO PiBHSAHHS
TEIIOBOTO Galancy JUIst CTIHKH 1 TTOKPiBJIi pe3epByapa 3 HahTONPOAYKTOM. [IpUIyIIeH s PO Magy TOBUIMHY CTIHKH i TIOKPiBJIi pesep-
Byapa BiJIHOCHO #0T0 JIiHITHUX PO3MIPiB 103BOJISAE EPEUTH 10 IBOBUMIPHUX AuDEPEHIIaIbHUX PIBHIHD napaboiiuHoro tuity. PiBHAHHS
BPaxOBYIOTh IPOMEHEBUI TEMIOOOMIH 3 TIOJYM'sSIM, HABKOJIMIITHIM CePEIOBUIIEM, BHYTPINTHIM TPOCTOPOM Pe3epByapa, a TAKOK KOHBEK-
WiIHHWIT TeTI000MIH 3 HABKOJIMIIHIM MOBITPSIM, TAPOMOBITPSIHOIO CYMIIIIIIO i PIIMHOIO0 BCEPE/INHI pe3epByapa.

13 BUKOpUCTAaHHAM METO/IiB Teopii moAi6HOCTI 106y I0BAHO OLIHKK KOeDil[ieHTiB KOHBEKIIHHOTO TEII00OMIHY 30BHINIHBOT TOBEPXHI
pesepByapa 3 HaBKOJUIIHIM TOBITPSIM i BHYTPINIHbOI TOBEPXHi 3 MAPOTIOBITPSIHOIO CYMIIIIIIO i PiANHOIO B pe3epByapi B yMOBax BiJIbHOI
KOHBEKI[iI. 3aCTOCYBaHHS METO/la CKIHYEHUX PI3HUIb [JIs1 PO3B’SI3aHHS PIBHSAHB TEIJIOBOrO (alaHCy M03BOJIMIO OTPUMATU POIOILI
TemIepaTyp o TOBepXHi pesepByapa B JOBiLIbHIIT MOMeHT 4acy. [Tokasamo, 1o BeandnHa KoedilieHTa KOHBEKIIITHOTO Tenmo00MiHy
piznan Ha (1+2) MOPs/IKK HePEeBUIILYE BiJIIOBIZHY BEJIMYHMHY JIJIsI HAPONOBITPSIHOI cyMimti. BHAcIi 10K 1[bOro YacTHHA CTIHKH, 10 PO3Ta-
nroBaHa HUX4e PiBHs HaBTONPOAYKTY, HarpiBaeTbes 10 Temnepatypu (80+230) °C B 3anesxkHocti Bia B'si3kocti piannu. Ile BigdysBaeTbes
He3BakaloyM Ha Te, 10 3HadeH s KoedillienTa B3aEMHOTO OTPOMINEHHS A0CATA€ MAKCUMAJIbHOTO 3HAYEeHHs Ha HUKHIH YaCTUHI CTIHKM.
3 MpaKkTUYHOI TOUKK 30Dy 1€ 0O3HAYAE, 110 HeOEe3MeUHNX 3HAUEHD TEMIIEPATYPU MOKE TOCATTU YACTHUHA CTIHKU BUIIE PiBHSA HA(TOMPO-
IYKTY B Pe3epByapi, i caMe BOHA Ma€ OXOJIOKYBATHCS MepiioyeproBo. [lobymoBaHa Mojiesib HArPiBY pe3epByapa TaKoXK JT03BOJISIE BI-
3HAYMTU TPAHMYHUIL YaC MOYATKY OXOJIO/UKEHHS pe3epByapa.

Kiio4oBi ciioBa: po3/iuB TOpIoYoi PilUuHM, IOKEXKA PO3JUBY, HATPIB pe3epByapa, TENJIOBUI MOTIK.
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BCTAHOBJIEHHSI 3AKOHOMIPHOCTEI 3HUKEHHS NOKE;KOHEBE3IIEUHUX BJACTUBOCTE
YTEILTIOBAYA 3 POCJITMHHOI CHPOBUHM (c. 29-37)

I0. B. llanko, O. I0. Ilanko, B. B. Ilpucs:kuiok, P. B. Kimmmacs, P. B. JlixupoBcekuii, O. M. Caynska, H. II. JIsiaina, K. O. KaBepun

[Tpobiiema 3acTOCYBaHHS yTEILTIOBAYa 3 KOCTPU KOHOILI Jist Oy IiBeIbHUX KOHCTPYKILiii moJisirae B 3abe3medeni iX y BOrHecTiikocTi
npu il MasoKaJIopiitHOTo JKepesia 3ananoBants. ToMmy 00’€KTOM TOC/iKeHb OyJa 3MiHa BIACTUBOCTEl yTEIII0BAaYa IPU BOTHE3aXUCTI
10r0 KOMIIO3UILiSIMU, 1[0 3[IaTHI /[0 YTBOPEHHS Iapy MHOKOKCY i/l BIUIMBOM BUCOKOI TeMmepaTypu. Ha mifcraBi ekcriepuMeHTaIbHIX
JMaHUX BCTAHOBJIEHO, IO MPH BOTHE3AXUCTI yTEIJIIOBaYa BOTHE3aXUCHUM 3aCO60M Ha MOBEPXHI BOJOKOH yYTBOPIOIOTHCS TUAPOJITUIHI
criiiki edipu, mo mictate atomu docdopy Ta azory. 3a 3HaYeHHAMU TeMmuepartyp i ¢opmoro mikiB Ha kpusiit DTA BcranosieHo, 1o
MIPU BOTHE3AXWCTI 3MEHIIIY€ETHCSI BICOTA i 301IBITYETHCS IMPIHA TMiKiB, SKi XapaKTePU3YIOTh IPOTIKAHHSA €K30TEPMIYHIX TIEPETBOPEHD




Ta JIECTPYKIHEI BOJOKOH KOHOIUI. IIpu 1bOMY BCTaHOBJIEHO, 110 YTBOpeHU 3amumiok Mae 13,3 % 1pu npocouenti i 26,6 % mist no-
KputTs. JloBeseHo, 1110 B IIpolieci TepMiyHoi /il Ha BOrHe3aXxuCHe MOKPUTTA IIPOIieC TeIJI0i30I0BaHHS YTeIII0Baya MoJsATra€ B YTBOPEHHI
CayKOTIOIIGHUX MPOAYKTIB Ha moBepXHi Marepiaiy. Tak, came mij yac il pagiariitnol manesi Ha 3pa3oK yTeIIOBaYa BOTHE3aXHUIIEHOTO
MIPOCOYYBATBHOIO KOMITO3UIIIEI0 OYJI0 BCTAHOBJICHO, 110 3pa30K He 3aiiHABCs, y Micili il pagianiiiHol nanesni oOBYIJIMBCS, TOPIHHS HE 3a-
(ikcosano. HatomicTs, A7 3paska yremaoBaya, 00poOJIeHOro IOKPUTTSIM P TePMidHil i1, BiAOYI0Cs YyTBOPEHHS TEILIOI30 A HHOTO
1napy HiHOKOKCY, SIKMii TaJIbMy€ HIPOHUKHEHHS Tellsa, TeMIlepaTypa AMMoBHX rasis He nepesummiaa 100 °C, a ingexc ropodocti ckaan
0. IIpakTiyHe 3HAYEHHS MOJSATAE B TOMY, 10 OTPUMaHi pe3ysbraTu 6yJI0 BpaXOBaHO IiJl Yac MPOEKTyBaHHs OyaiBesb ta cropyi. OTxe,
€ T/ICTaB! CTBEP/KYBATU TIPO MOXKJIUBICTD CIIPSMOBAHOTO PETyJIIOBAHHS MPOIECiB BOTHE3aXUCTY yTeNaioBada MIISAXOM 3aCTOCYBaHHSA
IIOKPUTTIB, 1I[0 YTBOPIOIOTH HA ITIOBEPXHI MaTepiasly 3aXUCHUN 1Iap.

Koio4oBi ciioBa: 3axucui 3aco6u, yTeriioBay 3 KOHOILI, TepMidyHe pyHHyBaHHS MOBEPXHi, BOTHE3aXUCT BOJOKOH KOHOILI, CITyYeHHS
TTOKPHUTTSI.



