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The object of the study is the dynamics of air ion spread in
rooms from the source of artificial air ionization under different
starting conditions. There is currently the problem of distribu-
tion of air ions in the room with regulatory concentrations in all
critical zones. An effective method of ensuring proper air ion con-
centrations is to model their propagation from ionization sources.
Existing approaches to calculating the dynamics of airions of
both polarities have been improved in this study. Unlike known
solutions, the impact on their concentration of electrostatic field
and the interaction of air ions with suspended particles was taken
into account.

A model of air ion propagation in rooms with artificial air ion-
ization and the principles of its numerical modeling was built.
The use of Laplace Equation in the aerodynamic model instead of
the Navier-Stokes equation for the potential of the flow rate has
made it possible to design an “Ion 3D” tool, which reduces the
time of implementation of one scenario from several hours to 7
seconds. Modeling of the propagation of air ions of both polarities
in the room under different initial conditions was carried out. Two-
dimensional and three-dimensional models with their visualization
was implemented. The peculiarity of the resulting models is that
they make it possible to determine the concentrations of air ions
in any section of the room by three coordinates. Given this, the
rapid selection of the variants of the source data makes it possible
to achieve the normative values of concentrations of air ions in the
area of breathing — exceeding 500 cm™ of each polarity. Simulation
makes it possible to design a room in which, under the condition of
artificial ionization of air, the concentrations of air ions close to the
optimal values of 3000-5000 cm™ are provided.

Keywords: air quality in the room, artificial ionization, model-
ing of air ion propagation, air ion concentration.
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The object of research is histograms of the dynamics of dan-
gerous parameters of the gas environment, the values of which are
measured in real time at the intervals of absence and ignition of
materials. The method of determining histograms during a typi-
cal selection of measurements is described. This method allows
one to determine histograms for samples of an arbitrary position
and the size of the data interval of measurements of the dynam-
ics of dangerous parameters of the gas environment. On the basis
of histograms on the intervals of the absence and occurrence of
fires of test materials, indicators of their summary statistics can
be determined. Laboratory experiments were conducted to study
the features of the histograms of carbon monoxide concentration,
smoke density, and temperature of the gas medium for intervals
of reliable absence and appearance of ignition of materials in the
form of alcohol and textiles. The results of the analysis of the his-
tograms clearly show that the dynamics of the studied dangerous
parameters at the indicated intervals differ from the Gaussian. At
the same time, the histograms differ in shape, which depends on
the type of ignition material and the corresponding dangerous
parameter. Based on the features of the histograms of the dynam-
ics of dangerous parameters on the intervals of the absence and
appearance of fires of test materials, the simplest indicators of
summary statistics in the form of the range, number, and position
of the modes are determined. It was established that when alcohol
ignites, the variation range of carbon monoxide concentration,
smoke density, and gas temperature increases from 0.545, 0.068,
and 0.161 to 7.121, 0.523, and 8.71, respectively. At the same time,
the range of variation of these parameters during textile ignition
increases from 0.182, 0.205, and 0.323 to 0.394, 0.386, and 2.903,
respectively. The obtained results in aggregate or one by one can
be used in practice for early detection of fires in order to prevent
the occurrence of fires in premises.

Keywords: fire hazard, dynamics histogram, dangerous pa-
rameters, gas environment, summary statistics, range of variation.
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One of the methods of ensuring the durability of dry wood
during operation is its thermal modification, which inhibits the life
processes of the fungus of the Ceratostomaceae family and leads to
a change in its structure and properties. Therefore, the object of re-
search was thermally modified dry pine wood affected by a fungus of
the Ceratostomaceae family. Physicochemical studies of changes in
the structure of thermally modified dry pine wood showed that the
samples have absorption spectra that are characterized by fluctua-
tions of the glucopyranose ring of cellulose and are an indicator of
the beginning of destructive processes. At the same time, the data
of thermogravimetric analysis show the processes of water loss and
decomposition of hemicellulose, cellulose, and lignin, and burning
of coke residue. Bending and compressive strength of thermally
modified dry pine wood shows that as the wood dries, the strength
limit decreases depending on the degree of fungus damage. Namely,
with an area of biological damage within 10 %, the strength limit is
reduced by more than 1.2 times when modified at 200 °C/3 hours,
by more than 1.9 times at 200 °C/6 hours. With an increase in the
degree of fungal damage to 30+50 %, the strength limit decreases by
more than 1.6 times when modified at 200 °C/3 hours, by more than
2.1 at 200 °C/6 hours. And when affected by a fungus in the range of
80+100 %, the wood becomes softer, more plastic, while the bending
strength is reduced by 1.7 times, and the compressive strength by
1.16 times. Thermal modification of dry pine wood at 200 °C for 3
hours reduces the level of water absorption by more than 1.5 times,
and for 6 hours — by more than 1.7 times. The practical importance is
that the results of determining changes in the structure and proper-
ties of thermally modified dry pine wood make it possible to establish
the scope and conditions of its application.

Keywords: dry pine wood, thermal modification, change in
wood structure, strength limit.
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The object of the study is the functioning of control centers dur-
ing emergencies.

Ukraine has faced large-scale emergency events caused by Russian
aggression. The experience of crisis management in emergency events
showed the need to find new solutions and improve the activities of
emergency management centers at the State Emergency Service of
Ukraine and GIS technologies in decision-making support systems.

The curent paper has formulated a conceptual model of the
work of emergency management centers at the Emergency Service of
Ukraine; based on it, their main functions were formed. Identification
of risks for objects that carry potential danger was carried out and a
block diagram of object risk assessment was developed to improve the
work of emergency control centers at the State Emergency Service of
Ukraine. An approximate list of software and online resources for the
operation of emergency management centers at Emergency Service of
Ukraine is provided, which makes it possible to summarize the risks
that are present in the given territory, isolate them, and pay special
attention to prevent possible consequences from them.

Based on the computer software MARPLOT, CAMEOQ, and ALO-
HA, an example of response to an emergency event was described. In
this case, the weather conditions, physico-chemical parameters of the
dangerous substance, and the radii of the danger zones of its distribution
and the number of people who need to be evacuated were taken into
account. In practice, having this knowledge, a head of the emergency
management center at the State Emergency Service of Ukraine will be
able to effectively manage people without exposing them to danger, as
well as conduct timely evacuation. The use of these programs makes it
possible to reduce the time of hazard assessment and visualize them,
which creates advantages over the existing methodology of the State
Emergency Service of Ukraine in terms of speed of hazard assessment.

The results have made it possible to solve the problem of increas-
ing the efficiency of the emergency management centers at the Emer-
gency Service of Ukraine and to create the prerequisites for building
a geo-information portal that could combine various methods and
techniques on one platform.

Keywords: crisis center, control centers, emergency event, geo-
information systems, MARPLOT, CAMEO, ALOHA, evacuation.
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BU3HAYEHHSI 3AKOHOMIPHOCTEI! IONIMPEHHSI AEPOIOHIB ¥ IPUMIIIEHHSIX 31 IITYYHOIO
IOHIBAIIICIO IIOBITPSI (c. 6-14)

JI. O. JleBuenko, H. b. Bypzeiina, B. A. I'muBa, H. B. Kacarkina, M. M. Binges, B. B. BinsgeBa, O. M. Tuxenko, T. B. Ilerpynbok,
f1. 1. Bipyk, O. I. Boratos

OO6’eKT TOCII/KEHHST — MHAMIKA MONIMPEHHS aePOiOHIB y IPUMIIIEHHSIX B/l [Kepesa MTy4YHOI aepoioHisamii moBiTpst 3a pisHIX
BuxingHux ymoB. Hapasi icHye mpo6iiemMa TOMUPEHHsT aepOioHIB y TIPUMIlleHH] 3 3a0e3MeYeHHsAM HOPMATUBHUX KOHIEHTPAIil B ycix
KPUTUYHUX 30HaX. EQEeKTUBHUM MeTo10M 3a6e3MeueH s Hale)KHUX KOHIIEHTPAIliil aepOioHiB € MOETIOBAHHS IX MOMMPEHHA BiJl JFKepe
ionisanii. BrockonaneHno icHytoui HiIXoAM 0 po3paxyHKYy AUHAMIKU aepOiOHIB 060x nosgprocreii. Ha BiZIMIHY Bijl BifjoMUX pillleHb,
BPaXOBaHO BILJIUB HA iX KOHIEHTPaIlil eJIeKTPOCTAaTUYHOIO I10JI Ta B3aEMO/IiI0 aePOiOHIB 13 3aBUCIUMU YaCTUHKAMU.

CTBOpPEHO MO/ieJIb TIOMINPEHHS AePOIiOHIB y IIPUMIIIEHHSX 31 IITYYHOIO 10Hi3alli€l0 NOBITPS Ta 3acaj iy ii YUCEIHHOr0 MOJEIIOBAHHS.
3acTocyBaHHs B aepoJuHaMiuHiil Mojeri 3amicTh piBusHHsa Has'e-Crokca piBustaus Jlannaca aist moTeHIiagy MBUIAKOCTI MTOTOKY JI0-
3BOJTNIIO CTBOPUTH iHCTPYMEHT «ION 3D», sskuii 3MeHNIy€e yac peamtisaiiii oHOTO cIleHapilo Bifl KiJbKOX ToauH 10 7 cekynn. IIpoBenemno
MOJIEJTIOBAHHST OMUPEHHS aepoioHiB 060X TOJSIPHOCTEN Y MPUMITIEHH] 32 PI3HUX BUXIHUX YMOB. PeasizoBaHo IBOBUMIPHY Ta TPUBH-
MipHYy Mojelb 3 ix Bizyasizaiieo. OcoOJMBICTIO OTPUMAHUX MOJIeJIel € Te, 10 BOHU J03BOJISIIOTh BUSHAYNTH KOHIIEHTpaIllii aepoioHiB
y Oyzib-IKOMY TIepepi3i IPUMILIEHHS 32 TPHOMA KOOPJAMHATAMU. 32 PaXyHOK I[bOTO MIBUAKE MepeONpaHHs BapiaHTIB BUXIIHUX JAaHUX
NI03BOJIAC IOCATTH HOPMATHBHUX 3HaueHb KOHIIEHTpAIliil aepoioHiB y 30Hi anxannsa moanan — Gimbme 500 cm™® KOKHOT TOMSPHOCTI.
MojiesitoBaHHsI I03BOJISIE CHPOEKTYBATH IIPUMIIIEHHS, y SIKOMY 3a YMOBU LITY4HOI i0OHi3alii MOBITPst 3a06e311euy0ThCst KOHIIEHTPallil
aepoioHiB, 6JM3bKI 110 onTUManbHUX 3HayeHb — 3000—-5000 M3,

KiouoBi cioBa: siKicTb TOBITPST y IPUMIIIEHH], ITYYHA 10Hi3a1lisl, MOJIETIOBAaHHS TIONIMPEHHS A€POiOHiIB, KOHIIEHTPAI[isl AePOiOHiB.
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BUABJEHHA OCOBJIMBOCTEI ICTOTPAM HEBE3IIEYHUX ITAPAMETPIB T'A30BOT'O CEPEJIOBUIIIA
ITPU BIJICYTHI TA BUHUKHEHHI 3ATOPSHD (c. 15-23)

B. B. Ilocnenos, €. O. Putdka, I0. C. Beayria, B. /. Xanmypazos, O. A. Ileryxosa, C. A. Toprocraip, 1O. 0. Kosap, 10. B. Sluenriok,
C. B. I'pumiko, C. A. Manxypa

OG6’eKTOM JOCHIIZKEHHs € TicTorpaMy AMHAMIKK HeGe3eyHuX mapaMeTpiB ra3oBoro CepepoBHINa, 3HAYCHHs SIKOI BUMIPIOIOTHCS B
MOTOYHOMY Yaci Ha iHTepBajax BiZICYyTHOCTI Ta 3aropsiuHi MartepiaiiB. OmKMcaHo MeTO/ BU3HAYEHHS TICTOTPaM MPH THIIOBOMY BiaGOpi
BUMIpiB. [laHuii MeTO 103BOJISIE BU3HAYATH TICTOTPAMU I BUGIPOK JOBIIBHOTO MOJIOKEHHS Ta PO3MIPY IHTEPBAJY JaHUX BUMiPIOBaHb
JIMHAMIKK HeOe3MeYHnX mapaMeTpiB ra3oBoro cepegosuina. Ha ocHOBI TicTorpam Ha iHTepBasax BiJICYyTHOCTI Ta MOSIBY 3arOPsiHb TECTO-
BUX MaTepiagiB MOKyTb OyTH BU3Ha4Y€HI MOKa3HUKHU IXHBOI 3BefeHO] cTatncTukn. [IpoBeieHo JabopaTopHi eKCIIePUMEHTH 3 BUBUEHHS
0co6aMBOCTEN TiCTOrpaM KOHIEHTPAIlil YaHOTO rasy, MIJbHOCTI UMy Ta TEMIEePAaTyPUu Ta30BOTO CEPEJOBUINA /IS IHTEPBAIB JOCTO-
BipHOI BiZICYyTHOCTI Ta MOABYU 3arOPAHb MaTepiaiiB y BUTJIA/I CIIUPTY Ta TeKCTUII0. PesyabraT anasisy rictorpaM HaO4HO CBi/[4aTh, 110
JUHAMIiKa JOCJIKyBaHUX HebGesneyHx napaMeTpiB Ha 3a3HaYCHUX IHTEpBaJIaX BiAPI3HAECTLCA B raycy. IIpu ubomy ricrorpamu Biapis-
HSAOTHCS GOPMOIO, SIKA 3aJIEKUTD Bijl THITY MaTepiay 3aropsiHHsI Ta BiANOBiHOTO Hebe3meunoro mapamerpa. Ha ocHoBi ocobimBocTeit
ricrorpam AMHAMiKU HeGe3MeyHnX mapaMeTpiB Ha iHTepBaJaX BiICYTHOCTI Ta IOSABU 3arOPsIHb TECTOBUX MaTepiajiB BUSHAYEHO HAUIIPO-
CTilli TOKA3HUKH 3BEJIEHOI CTATUCTUKU y BUTJISII PO3Maxy, YUCJIA Ta MMOJOKEHHS MO/l BetaHOBIIeHO, 1110 IIPM 3arOPSIHHI CHUPTY po3Max
BapitoBaHHsA KOHIEHTPAIlii Ya{HOTO ra3y, MiJIbHOCTI ANMY Ta TeMIepaTypy ra3oBoro cepeoBuiia 36iabiryersest 3 0,545, 0,068 ta 0,161
no 7,121, 0,523 ta 8,71 Bianosiano. I[Ipu 11boMy po3mMax BapiloBaHHS 3a3HAUYEHUX TTaPaMETPIiB IIPU 3aTOPSTHHI TEKCTHIIIO 301JIBITYETHCS 3
0,182, 0,205 Ta 0,323 10 0,394, 0,386 Ta 2,903 Bignosiano. OxepKani pe3yabraTt y CyKYMHOCTI a60 10 0J[HOMY MOKYTh BUKOPUCTOBYBa-
THCSI HAa TPAKTHIL /I PAHHBOTO BUSIBJIEHHS 3aTOPSIHD 3 METOIO HEJ[OTYIEHHSI BUHUKHEHHS TIOXKEXK Y MPUMINEHHSIX.

Kaouosi caoBa: moxkexHa HeOesneka, rictorpaMa AMHAMIKK, HeGE3MEeYHI mapaMeTpu, Ta3oBe CePeloBUINe, 3BeICHA CTATUCTUKA,
po3Max BapiloBaHH:.
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BCTAHOBJIEHHSI 3AKOHOMIPHOCTEN TEPMIYHOTO MOJIU®IKYBAHHS CYXOCTIMHOI IEPEBUHI
COCHU (c. 24-35)

I0. B. ITanko, O. 0. Top6auosa, P. B. Jlixuboschkuii, C. M. Masypuyk, O. IO. Ilanko, H. B. Byiicbkux, A. B. Margiiiuyk,
0. M. Cayupka, O. I'. Kopoaboga, /I. I'. XpomeHnkoB

OzHuM 3 MeTo/IiB 3a0e3nedeH sl JOBIOBIYHOCTI CyXOCTIIHOT AepeBrHM M/ Yac exciyaraiii € ii repmiuna Moaudikallis, sKa rajib-
MYE€ NPOIeciB KUTTERIsIbHOCTI rprba poautu Ceratostomaceae Ta IPU3BOAUTD 10 3MiHHM i CTPYKTYpH Ta BiaacTuBocTell. Tomy 06’eKToM
JocaizKerb Oyia repmiuno MoardikoBana CyxXocTiiiHa JepeBrHa COCHH, 1110 BpaxkeHa rpubom poauin Ceratostomaceae. Dizuko-xiMivmi



JOCJIIPKEHHST 3MiHU CTPYKTYPHU TepMivHO MOAu(iKOBaHOI CyXOCTiTHOI IepeBUHN COCHU MOKA3aJId, MO 3PA3KH MAIOTh CIIEKTPH MOTJIN-
HaHH4, K XapaKTepU3yI0ThCS KOTMBAHHAM IJIIOKOIPAaHO3HOTO KiJIbI 1IETI0JI03U Ta € IHAMKATOPOM TI0YATKY /IeCTPYKTHBHUX IIPOIIECiB.
IIpu 1poMy faHi TEPMOTPaBIMETPUYHOTO aHAII3y TTOKA3yIOTh MPOIECH BTPATH BOAM Ta PO3KJIAAHHS FeMillesI003M, TeN0I031 Ta JIir-
HIHY ¥ BUTOPSTHHST KOKCOBOTO 3aiauiiky. CTiKicTh Ha BUTHH Ta CTHCK TepMidHO MO/M(iKOBaHOI CyXOCTIIHOI /IepeBUHN COCHU TIOKA3YE,
[0 TP YCUXaHHI JePEBUHN MeXKa MIITHOCTI 3HUKYETHCS 3aJI€KHO Bil CTyNEHs ypaskeHHsI rpOOM. A came, TIpH 110 610J0r4HOTO
ypakenust B Mexkax 10 %, mexa minHocTi 3uukyeTbest mpu moaudikysanni 200 °C/3 rogun y nonaz 1,2 pasu, npu 200 °C/6 rogun — 1o-
nan 1,9 pasu. I3 36inbiueHHsM cTyneHs ypakenus rpubom 10 30+50 % mexa MiltHOCTI 3HUKY€EThCs pu Moaudikoanuiza 200 °C/3 ro-
auH y nonaz 1,6 pasu, npu 200 °C/6 rogun — monazn 2,1. A npu ypaskenni rpu6om B Mexkax 80+100 % nepeBuna crae M'SIKIIOW0, GijbI
IJIACTUYHOTO, TIPU I[bOMY MeKa MIIIHOCTi Ha BUTUH 3HIKY€EThes B 1,7 pa3u, na ctuck B 1,16 pasu. Tepmiune mogmbikyBanus cyxXocTiitHoi
nepesunu cocuu mpu 200 °C mpoTsarom 3 rofrH 3HIKYE PiBEHb BOAOIOTINHAHHS y oHaz 1,5 pasu, a nmporsirom 6 rogun — nonax 1,7 pa-
3u. [IpakTnyHa MIHHICTD MOJATAE Yy TOMY, IO PE3YJbTATH BU3HAYEHHS 3MiHM CTPYKTYPHU Ta BJIACTHBOCTEH TepMiuyHO MOaudikoBaHoi
CYXOCTIHHOI IepeBUHI COCHH, TAI0Th MOKINBICTh BCTAHOBUTH 00JIACTh TA YMOBH ii 3aCTOCYBAHHSI.
KmouoBi cioBa: cyxocTilina iepeBiHa COCHI, TepMiuHa Moandikamis, sMiHa CTPYKTYPH JIePeBUHN, MeXKa MIiIlHOCTI.
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MIABUINTEHHA EOEKTUBHOCTI ®YHKIIIOHYBAHHS INEHTPIB YIIPABJIIHHA B HAZISBBUYAWHUX
CUTYAIISIX 3ACOBAMMU TIC-TEXHOJIOTTIA

C. O. €Emenpsinenko, A. /1. Kysuk, A. I. Isanyca, /1. A. Beren, P. P. KoBass, €. B. Mopi

O06’ext nocaipreHns — GyHKIIOHYBaHH 1eHTpiB yrpasinmsa B HC.

VYipaina CTHKHYJIACs 3 MACIITaGHUMI HaJIBBUYAITHUMU CUTYAIlisIMH, CIIPUYUHEHUME POCiiichKOI0 arpeciero. JIocBiz KpU30BOro yIpasJiin-
Hsl B HA/I3BUYAIIHUX CUTYAIlisX [10Ka3aB HEOOXIAHICTD HOIIYKY HOBUX PIllIEHb Ta YIOCKOHAJIEHHS /IisJIbHOCT] [EHTPIB yIPABIIHHS B Ha/(3BH-
vaitnux curyanisax JJCHC Ykpainu ta I'IC-TexnoJoriit B crcteMax miATPUMKHU IIPUIHATTS PillleHb.

B po6oti chopMyIboBaHO KOHIIENTYaAbHy MOJETb POOGOTH eHTPIiB yipaBainns B Haassuualinux curyaiisx JJCHC Ykpaiuu ta Ha ocHo-
Bi Hel chopmoBaro ix ocHOBHI (yHKIil. Bukonano izentudikaitito pusukis 1jist 00’€KTiB, 10 HeCyTh MOTeHIiiHy Hebesneky Ta po3pobaeHo
6JI0K-CXeMy OIIHIOBaHHsI PU3HKIB 06'€KTIB /IS TIOKpaIleH s POOOTH IIEeHTPiB yrpaBiinus B HaasBudaitnux curyarisx JICHC Ykpainn. Ha-
BeIIEHO OPIEHTOBHUII TIEPEJTiK TPOTPAMHOTO 3abe3MeUeHHsI Ta OHIAH-PECYPCiB 11T POOOTH HIEHTPIB YIPABIIHHS B HA[3BIYAIHIIX CUTYAIIisSX
JICHC VYkpainu, 1o 03B0JISIE y3araJbHUTH PUSUKH, SIKi IPUCYTHI Ha JaHIl TEPUTOPIii, BAOKPEMUTH 1X Ta MPUIIIUTH OCOOIUBY YBary st
3ano6GiranHs MOKJIMBUAM HACJIIKAM BiJl HUX.

Ha ocnosi komm'torepuux nporpam: MARPLOT, CAMEO ta ALOHA BukoHaHO IpUKJIaJl pearyBaHHs Ha HaJ3BUYAiHy cutyariio. [Ipu
[IbOMY BPAaXOBYIOThCS IIOTO/IHI YMOBH, (hisMKO-XiMiuHiI mapamMeTpu HeGe3NeuHOl PEYOBMHY 1 paiiycu 30H HeOesIiek i MOMMPEHHs Ta KiIbKiCTh
Jiojieit, ki moTpebyioTh eBakyoBanHs. Ha npakTuil, Maioun 1i 3HaHHs, KePiBHUK LHEHTPY yIpaBIiHHs B HaA3Buyaiinux curyarisx JJCHC
Vkpainu 3mMoxke eeKTHBHO KepyBaTi 0COO0BUM CKJIAJOM He HApaKarouu ix Ha HeOEe3IeKy, a TAKOXK TIPOBECTU BYACHO eBaKyailito. Bukopuc-
TaHHsI [IUX TIPOTPaM 03BOJISIE 3MEHIIUTH Yac OIiHIOBaHHs HeGe3IeK Ta BidyasisyBarh iX, IO CTBOPIOE mepeBaru reper icayrouoo B JICHC
VKpaiHu METOAMKOIO 3 MIBUAKOIIEIO OIiHIOBaHHS Hebe3Iek.

OTpuMani pe3yibraTi Z03BOJUIN BUPIIIUTH TIPOOIEMY IO/0 TABUIIEHHS e(heKTUBHOCTI (DYHKI[OHYBAHHS IIEHTPIB YIPaBJiHHSA B HaJl-
spuvaiinnx curyaiisx JJCHC Ykpainu ta cTBOPUTH TIepeyMOBH ISl TIOOYI0BY reoiH(OpMaIiiiHOTO TIopTaty, sKuii 6u Mir moeaHaT pisni
METOZIM Ta METOANKY Ha OHii mmatdopmi.

Kmou4oBi cioBa: kpn3oBuii IeHTp, IEHTPH YIPABJIIHHA, HaA3BUYaiiHa cuTyalis, reoimdopmamiiini cucremu, MARPLOT, CAMEO,
ALOHA, eBakyartisi.



