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1. Incepraniiina po60Ta LOCIiIKEHHIO IIPOLeCiB 6e3I10JIyMEHEBOT0 TeIJIOreHePyBaHHSI Ta PO3PODJIEHHIO
eeKTUBHUX XiMiYHUX CUCTEM 1711 aBBTOHOMHOTO O0irpiBy 1 pO3irpiBy xapuoBUX IIPOJYKTiB Y I10JIbOBUX Ta
€KCTPEMAaJIbHUX YMOBAX. Y POOOTi PO3IJIsIAI0ThCS XiMiUHI CKIay 6€3M0JIyMEeHEeBUX HarpiBadiB Ta 3aKOHOMIPHOCTI
ix QyHKIiOHYBaHHS 3 MO3ULiN ePEeKTUBHOCTI, EKOHOMIYHOI JOLiIbHOCTI, JOCTYITHOCTi KOMIIOHEHTIB i €K0JIOTri4HOi
6e3neyHocTi. OCO6IUBY yBary NpuzizieHo aHajlizy TEpMOreHepy4UX CUCTEM Ha OCHOBI JOCTYIIHUX Ta BiTHOCHO
HEeJIOPOrMX KOMIIOHEHTIB, 3[IaTHUX 3a0€31e4yBaTH iHTEHCHBHE /1 KOHTPOJIbOBAHE TEIJIOBUIIJIEHHS B aBTOHOMHUX
ymoBax. OLiHIOIOTHCS BIIUB CIIiBBiHOIIEHHS PEAreHTiB, (Pi3MKO-XiMiYHMX XapaKTEPUCTUK Ta YMOB I1epeobiry
peaxiiiil Ha eHepreTUYHi IapaMeTpy HarpiBavis, TPUBAJICTB iX Tii, 6€3M€YHICTh BUKOPHUCTAHHS Ta MOXJINBICTD
MacuTabyBaHHs BUPOOHULTBA. OKpeMUI HaNIPSIM [IOCIiI)KE€Hb [IPHCBSIY€HO CTBOPEHHIO €KOJIOTiYHO 6e3T1e4YHOi
VIIaKOBKY [1J1s1 6€3110JlyMEHEBUX HarpiBayvis, sIKa, Ha BiIMiHY Bifl TpaAMLiMHUX IOJiIMEPHUX MaTepiaiiB, 6a3yeTbCsl HA
KOMIO3ULHUX [TOJIMEPHUX CUCTEMAX i3 BBEIEHHSIM 610pPO3KJIaIHOI KOMIIOHEHTU. BUKOpUCTaHHS

TEPMOIJIACTUYHUX 6i0II0JIiMEpIB y NO€HAHHI 3 TPAAULIMHMMU [IOJIMEPHUMU MATPHULSIMU [IO3BOJISIE€ 3a0€31eYUTU



HeoO0XiHi (i3NKO-MeXaHiuHi BJIaCTUBOCTI MaKyBaHHSI, CTiMKiCTb 10 BILJIMBY BOJIOTM Ta MPOAYKTIB peakiiii, a Takox
3MEHIINTH €KOJIOTIYHE HABAHTAKEHHS ITiCJIs1 BAKOPMCTaHHS. 3alIPOIIOHOBAHU MiIXiMl CTBOPIOE NEPESYMOBY IJIS
€KOJIOT{YHO IPUIHATHOI yTUJi3allii BUKOPUCTAHUX HarpiBayiB 6€3 HaKOMMYeHHs CTiMKUX I0JIiIMEPHUX BiIXOHiB y
HAaBKOJIMIIHbOMY CEPELOBUII], 110 € 0COOIMBO BAKJIMBAM B YMOBAaX MaCOBOI'0O 3aCTOCYBaHHSI B [10JIbOBUX Ta
60110BUx yMOBax. OCHOBHOIO METOI0 POOOTHU € HAyKOBe OOI'PYHTYBAaHHSI, PO3POOJIEHHS Ta ONTUMI3allis
0e3MoJyMeHeBUX XiMIUHUX HarpiBavis [ijis 3a6e3re4eHHs] aBTOHOMHOTO 06irpiBy 0CO60BOr0 CKJaZly B yMOBax
00MOBUX Hil1, 31aTHUX €(PEKTUBHO (PYHKLIOHYBATH 32 BiICYTHOCTI 30BHIIIHIX IP)KEPEJ €HEPTii, y LIMPOKOMY
Iiana3oHi KJIIMaTUYHMX YMOB Ta 3 YPaxXyBaHHSIM BUMOT 6€3I1€YHOCTI, MOOLJIBHOCTI I TEXHOJIOTIYHOI JOCTYIHOCTI.
J7151 BOCSITHEHHSI IIOCTaBJIEHOI METH Y POOOTI HOCIIIKYIOThCS XiMiYHI CK/Iaiy TEPMOT€HEPYIOUUX CUCTEM 3 MTO3ULIIN
e(eKTUBHOCTI TEMNJIOBUiJIEHHS, BAPTOCTi KOMIIOHEHTIB, iX JOCTYIHOCTI, €KOJIOTYHO] MPUMHSITHOCTI Ta MOXKJIMBOCTI
MacumTabHoro BUpooHuLTBa. OCO6IMBY yBary NpuiieHo Nifdopy CKIaAiB Ha OCHOBI BiTHOCHO HEIOPOTHX,
NOUMPEHUX Ta TEXHOJIOTIYHO JOCTYIIHUX PEAreHTiB, sKi 3a0e3Me4yl0Th iIHTeHCUBHE, KOHTPOJIbOBAHE i1 CTabilbHe
TEIVIOBUIiJIEHHS] B aBTOHOMHUX YMOBax. AHaJli3yIOTbCSl 3aKOHOMIPHOCTI BIIMBY CITiBBiIHOLIEHHSI KOMIIOHEHTIB,
($i3uKo-XiMiUHUX [TapaMEeTPiB Ta YMOB I1epebiry peakliil Ha eHepreTu4Hi XapakTepUCTUKYU HarpiBadi, TPMUBAJICTD iX
(PYHKLIOHYBaHHS, 6€3MEYHICTb €KCIUIyaTalii Ta NPUIATHICTh 1O BUKOPUCTAHHS B IIOJIbOBUX YMOBAaX. BaxxinBum
CKJIaTHUKOM PODOOTU € pO3pOOJIeHHS €KOJIOTiYHO 6e3l1e4yHOl KOHCTPYKIIii IaKyBaJbHUX MaTepiasiB iis
0e3I10JIyMEeHEeBUX HarpiBayis, sika 3abe3neyye He Jiuile MeXaHiuHy LiTiCHICTb Ta CcTabisbHICTh pO60TU
TEPMOT€HEPYI0Y0i CUCTEMH, ajl€ 1 3MEHIIEHHS HEraTUBHOTO BIVIMBY HA HAaBKOJIMIIHE CEPENOBUILE IIiCIs
BUKOPUCTaHHS. Ha BinMmiHy Bif TpaAnuLifiHUX NOJIIMEPHUX pillleHb, Y pOOOTi pO3IJIIIA€ThCs 32CTOCYBaHHS
KOMITO3ULiliHOI T0JliMepHOi YIIaKOBKU 3 BBEIEHHSIM 610p03KJIaIHOI KOMIIOHEHTH, 110 [I03BOJISIE [T0E€NHATH HEOOXiTHI
€KCIlIyaTalifiHi XapaKTepPUCTUKY 3 MOKJIMBICTIO €KOJIOTIYHO NIPUMHATHOIL yTUli3alii. 3arpornoHOBaHUM Miaxiz,
IO3BOJISIE CTBOPUTH IEPENYMOBH [1J151 PO3PO0JIEHHS €(DEKTUBHUX, EKOHOMIYHO JOCTYIHUX Ta €KOJIOTi4HO
Opi€HTOBAHUX CHUCTEM O€3I0JYyMEHEBOr0 00IrpiBy, NPUIATHUX [IJI1 MACOBOTO 3aCTOCYBAHHS OCOOOBUM CKJIAZIOM Y
00MOBMX YMOBAX, @ TAKOXK Yy CUCTEMAX aBapiliHOTO 3a0€3M1e€4EeHHS], aBBTOHOMHOTO I10JIbOBOTO Xap4yyBaHHS Ta

LLI/IBiJIbHOI‘O BUKOpPUCTaHHS.

2. The dissertation is devoted to the study of flameless heat generation processes and the development of efficient
chemical systems for autonomous heating and food warming in field and extreme conditions. The work examines
the chemical compositions of flameless heaters and the regularities of their functioning from the standpoint of
efficiency, economic feasibility, component availability, and environmental safety. Particular attention is paid to
the analysis of heat-generating systems based on accessible and relatively inexpensive components capable of
providing intensive and controlled heat release under autonomous conditions. The influence of reagent ratios,
physicochemical characteristics, and reaction conditions on the energy parameters of heaters, duration of
operation, safety of use, and possibilities for scaling production is evaluated. A separate area of research is devoted
to the development of environmentally safe packaging for flameless heaters which, unlike conventional polymeric
materials, is based on composite polymer systems incorporating a biodegradable component. The use of
thermoplastic biopolymers in combination with conventional polymer matrices makes it possible to ensure the
required physicomechanical properties of the packaging, resistance to moisture and reaction products, and
reduction of environmental impact after use. The proposed approach creates prerequisites for environmentally
acceptable disposal of used heaters without the accumulation of persistent polymer waste in the environment,
which is particularly important under conditions of mass application in field and combat environments. The main
objective of the work is the scientific substantiation, development, and optimization of flameless chemical heaters
for providing autonomous heating of military personnel in combat conditions, capable of functioning effectively in
the absence of external energy sources, within a wide range of climatic conditions, and taking into account the
requirements of safety, mobility, and technological accessibility. To achieve this objective, the work investigates
chemical compositions of heat-generating systems in terms of heat generation efficiency, cost of components,
availability, environmental acceptability, and suitability for large-scale production. Particular attention is paid to
the selection of formulations based on relatively inexpensive, widely available, and technologically accessible
reagents that ensure intensive, controllable, and stable heat release under autonomous conditions. The regularities



of the influence of component ratios, physicochemical parameters, and reaction conditions on the energy
characteristics of heaters, duration of operation, operational safety, and suitability for field use are analyzed. An
important component of the work is the development of an environmentally safe packaging structure for flameless
heaters, which ensures not only mechanical integrity and stable operation of the heat-generating system but also
reduction of negative environmental impact after use. Unlike traditional polymer solutions, the study considers the
application of composite polymer packaging with the incorporation of a biodegradable component, enabling the
combination of necessary operational characteristics with the possibility of environmentally acceptable disposal.
The proposed approach makes it possible to create prerequisites for the development of efficient, economically
affordable, and environmentally oriented flameless heating systems suitable for mass use by military personnel in
combat conditions, as well as for emergency support systems, autonomous field nutrition, and civilian applications.
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