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Ilanoeni konecu ma konexicanku!

Bimaio ecix 3 siokpummsam Misxcnapoonoi naykoso-npakmuunoi kongpepenyii «Problems
of Emergency Situations».

L[bo20 poky meHi enepute sunana Hazo00a nPueimamu 6i0 iMeHi HAYKOBUX MA HAYKOBO-
neoazoziunux npayisnuxie Hayionanvnozo ynigepcumemy yugiibHo2o 3axucmy Yxpainu 6cix
VUACHUKI8 HAYKOB020 OH-NAUH (hopyMy, AKull edce 5-ii piKk NOCNilb Npo8oOUMbC 8 CMIHAX
HAW020 3aK1ady 8uwoi oceimu.

Habnusicenicmo cxionux xkopoonise Oepoicasu i, 30kpema, M. Xapkosa 00 iHii O0U0BUX
Oill, 3yMOBUNA NIOBUWEHHS HABAHMAICEHHS HA PAMYBANbHI NIOPO30IIU MA PO3UUDEHHS
pisHomanimms Haozeuuatinux cumyayiun. Ilepeo niopozodinamu JJCHC 6 ymosax cvbocooenHs
Cmosimv CKIAOHI ma 06a2amozpanui 3a60aHHs, MO8 A3AHI, HANCAb, 3 BEIUKUM DUSUKOM OJis
ocumms. Joxnaoanouu Makcumym 3yCullb, PSMY8ANbHUKU HA YCIX (PpOHmMAX He C108OM, a
Ccnpasoro 008005Mb, WO JNIOOCbKE HCUMMS € HAUSUWOI0 YIHHICMIO, 0COOIUB0 6 Yac, Kou
azpecop HewaoHo HUWUms yce.

Haw 3axio 6e3cymnisno 6ionosioac suxkiukam uacy. Acnexmu, sKi npONnoOHYHOMmMuCs 00
062080peHHsl 8 X00i pobomu KOHQpepeHyii, € aKkmyalbHUMU, NPIOPUMEMHUMU, ZHAYYWUMU |
Mpaouyitino po3enadaiomuscs nio 0egizom «3anobiemu. Bpsamyeamu. Jlonomozmuy.

Mato Haodilo, wo Hawa KoOHGepenyia 3pobums 8a2OMUll 6HECOK ) PO3GUNOK
npiopumemuoi 015 YKpainu pamyeanivoHoi cnpasu.

Bowce mpaouyiiinumu cmanu  0onoioi, AKi NPUCBAUEHI NUMAHHAM  3AN00ICAHHIO
HAO036UYAUHUM CUMYAYIAM, HAYKOBO-NPAKMUYHUM ACNEKMAM MOHIMOPUHSY MA YAPAGIIHHA Y
cghepi YuBiNbHO20 3aXUCMY, pea2y8aHHI0 HA HAO36UYAlHI cumyayii ma nikeioayis ix HacuioKis,
XIMIYHUM MEXHON02IAM ma IHXMCeHepii, paldiayitiHo2o ma XIMIYH020 3aXUCMY, eKOA02IYHOI
be3neku ma OXOpOHU npayi, aoddce 0A2amMbOX HAO3GUYAUHUX CUMYAYIU MOXCHA OY10 O
VHUKHYMU AO0 3MEeHUUMU iX HACTIOKU, MArO4U HA 030POEHHI CYYACHI Memoou ma 3acobu 0ns
ix 3anobicamms.

Ipuemno 6i03nayumu yuacmo y Koughepenyii ma 6cediuny niOmMpumMKy HAWUx Koiee —
npakmuxis, Haykosyie Pecnyonix Aecmpii, Azepbaiioscany, Imanii, Ionvwi, Yexii, a maxoorc,
Ulsetiyapcwvroi  Kongeoepayii, Koponiscmea Icnanii, Cnonyuenux I[llmamie Amepuxu,
Cnonyuenoeo Koponiecmea Benuxoi bpumanii, Anownii.

Okpim yvbo2o 6 KOHpepenyii 831U yyacmev NpeOCMABHUKU NPAKMUYHUX NiOPO30LNiE:
Henapmamenmy 3anobicanns naossuuavinum cumyayism JJCHC Vkpainu, I'V J[CHC Yxpainu
v Honeywxiti oonacmi, I'Y JICHC Ykpainu y /[ninponemposcokit oonacmi, I'Y JJCHC Vkpainu
v Kumomupcwxiti oonacmi, I'V J[CHC Vkpainu y Kuiscoxiu oonacmi, I'Y JICHC Ykpainu y
Jlyeancoxin obnacmi, I'VY JJCHC Vkpainu y Pisnencoxiti oonacmi, I'Y JJCHC Vkpainu y
IHonmascokiiu oonacmi, I'Y JJCHC Vkpainu y Xapxiscokiti ooracmi, I'V [CHC Vkpainu y
Xepcoucokiii obnacmi.

Baocaro ecim yuacnuxam Mixicnapoonoi naykoso-npakmuunoi kongepenyii «Problems
of Emergency Situations» wmiynozo 300po6’s, poounnoz2o 3amuuiky, meopuoi HacHazu ma
HenepeciuHux ycnixie y npogheciuiniti disnonocmi. Hoeux eam eioxpummis, nenepegepuienux
36epuLerb 3a0Jisi 000poOYmMy YKPAiHCbKO20 HApoOy, 8 iM s npoysimanusa YKpaiuu.

Pazom oo Ilepemozu! Cnasa Ykpaini!

T.B.0. pexTopa HarioHaibHOTO YHIBEpCUTETY

UBUIBHOTO 3aXUCTY YKpaiHH Irop POMAHIOK
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UDC 530.17+536.7+541.8(11)

IMPLEMENTATION OF HYDROGEN STORAGE TECHNOLIGY BASED ON
METAL HYDRIDES INTO THE HIGH-POWER ELECTRIC MACHINES
COOLING SYSTEMS

Kondratenko O., Doctor of Sciences (Engineering), Professor,
Umerenkova K.!, Candidate of Sciences (Engineering), Associate Professor,
Koloskov V.1, Candidate of Sciences (Engineering), Associate Professor
Koloskova H.?, Candidate of Sciences (Engineering), Associate Professor,
Lytvynenko O.%, Candidate of Sciences (Philology), Associate Professor,
Borysenko V.1, Candidate of Sciences (Engineering), Associate Professor
!National University of Civil Defense of Ukraine of SES of Ukraine,
°N.E. Zhukovsky National Aerospace University «KhAl» of MES of Ukraine

The issue of production, storage, transportation and use of hydrogen as the most
environmentally safe and energy-efficient motor fuel is very relevant and promising [1-4].

This research analyzes the cooling systems that become stuck during the operation of
high-power electric machines, the importance of using water-cooling systems for them has
been dubbed. The main part of the research is devoted to the consideration of nutritional and
detailed methods of rational cooling of turbogenerators based on the use of innovative
environment protection technologies, namely metal hydride hydrogen storage technologies
as an environmentally friendly alternative to motor fuel. It is shown that an alternative to the
traditionally used devices for cooling of electric machines with hydrogen is the use of
hydrides of intermetallic compounds to implement the working processes of thermosorption
compressors, which is due to the ability of reversible hydrides of intermetallic compounds to
repeatedly sorb and desorb hydrogen at significantly different pressures, the value of which
is determined by the temperature potential of the thermal effect, i.e. thermochemical
compression of hydrogen. The methods of calculating the parameters used in the designing
such devices have been analyzed, and the method of determining the parameters of phase
equilibria of hydrides of intermetallic compounds has been suggested. Mathematical
modeling of hydrogen sorption by intermetallic compounds, performed on the basis of the
mathematical apparatus of the thermodynamic perturbation theory improved in the study and
on the example of the intermetallic hydride LaNis, based on the application of the lattice gas
model for metal hydrides. At the same time, due to the presence of an unchanged crystal
structure of the metal, an increase in the volume of the crystal lattice in the process of
hydrogen sorption was taken into account, which leads to the appearance of additional
components in the potential energy, and the interaction between absorbed hydrogen atoms
has also been taken into account. The calculated temperature dependences of the pressure on
the plateau of the hydrogen solubility isotherm are in good agreement with the experimental
data available in the literature. The operation of the metal hydride cooling system of TG
excludes the occurrence of fire and explosive situations, and it also significantly increases
the level of ecological safety indicators. The results of computational studies using the
mathematical apparatus suggested by the authors are shown in Figure 1.
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Fig. 1. Hydrogen solubility isotherms pH2 (C) in the LaNis compound at T < Tc and
T > Tc (a) (temperatures at calculated isotherms are indicated in °C, the dotted curve is
the calculated boundaries of one- and two-phase regions in the plane (log pH2 — C),
symbols — experimental data on desorption); Logarithm of the decomposition pressure
of the B-phase of LaNis hydrides as a function of inverse temperature (b) (calculation
according at AH, ,, =29,8 kJ/mol Hz, AS, ,, =104 J/(K-mol H2Symbols — experimental

data on desorption in the LaNis — Hz system).
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HAUIOHAJIbHUWA YHIBEPCUTET LUMBIJNIBHOIO 3AXUCTY YKPAIHU @

Hauionansrnii yHIBEpCHTET UHMBUIBHONO 3aXHCTY YKPaiHH — OXMH i3 HANGBTOPHTETHILNX Ta HAlICTapILMX
OCBITHIX 3aKJIA/IIB NOKEKHO-PATYBAIBHOIO MPOQLIIO, 3HAHNIT He TUIBKH B YKpaiHi, a il Aanexo 3a i MeKamMH,
eananit v cucremi 3BO nawol aepikasy, AKnil 3ATCHIOE NUrOTOBKY (JaxiBLiB 3a BCIMA PIBHAMI BHILOT OCBITH
1 CNELIATBHOCTAMM JUIA OPraHiB Ta NAPOIILIIB LMBUIBHOIO 3aXiCTy YKpaiHi Ta IHINX Kpaid.

B ynisepcureri hyukuionyiors 4 (axyasrern, ueHTpu Ta silickkosa kadenpa.

Hapuanus 1iCHIOETHE OMHO T4 3804MHO AK 33 ISPA@BHHM 3AMOBICHHAM, TAK 1 33 KON (Di3HMHHX TA OPHLIMHHX 0Ci0.
Hasuanna 3aiiiCHIOETHCA 38 AECATHMA CNSLIATBHOCTAMM Ta TPHHAIUATEMA OCBITHIMH MPOTPaManmi,

110 30Cepe/rKent Ha NLTPHMKY Oe3nexs Ta 100poldyTy HaceneHHs.

Biiicerosa kadenpa (3a Oaxannam).

BIHCBLKOBE 3BAHHS O@ILEPA 3AIACY JI03BOJINTD:
- CAY/KHTH HA YMOBAX KOHTPAKTY HA Nocanax
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