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CMNMNCOK CKOPOYEHbL | YMOBHUX NMO3HAYEHDb
(List of Symbols and Abbreviations)

CKOPOYEHHA (Abbreviations):
AT3 — aBTOTpPaHCNOpPTHUN 3acid (vehicle).
ATI1 — aBTOTpaHCcnopTHe nignpuemMcTBo (motor transport company).
APT3 — aBapinHo-paTyBaribHUN TpaHCNOPTHUI 3acib.
BAY — 6e3moTopHa focnigHuubKa ycTaHoBKa (non-motorized research
installation).
BCP — 6opToBa cuctema pereHepalii (onboard regeneration system).
BI' — BignpauboBaHi rasu (exhaust gases).
OCHC Ykpaiuu — [lep>xaBHa cnyxba 3 Hag3BnYanHUX cutyaudin YkpaiHu
(State Emergency Service of Ukraine).
Ekb — exonoriyHa 6ea3neka (ecological safety).
EY — eHepreTnyHa yctaHoBKa (power plant).
€C — €sponencbka Cninka (European Union).
XL — xxuttesun uukn (life cycle).
3BT — 3aci6 BuMiptoBasribHOT TEXHIKW.
INMMaw HAH Ykpaium — [HcTuTyT npobrnem MmawmHobyayBaHHSA
im. A. M. MNigropHoro HAH Ykpainu (Podgorny Institute for Mechanical
Engineerirng Problems of NAS of Ukraine).
HAH YkpaiHn — HauioHanbHa akagemist Hayk Ykpainu (National Academy
of Science of Ukraine).
MBC — moTopHUM BUNpobyBasrbHU CTEHS,.
MHC P® — MiHicTepcTBO Hag3BmMyamHux cutyauin Po.
HOP — HaykoBo-gocnigHa poboTa (science researching work).
HYLU3 Ykpaiun — HauioHanbHui yHiBEpCUTET UMBISIBHOIO 3aXUCTY YKpaiHU
(National University of Civil Defense of Ukraine).
HIMC — HaBkonuwHe npupogHe cepenosuLle (environment).
NAOB3 — nopwHeBu OBUryH BHYTPILWHBOIO 3ropsiHHA (reciprocating internal
combustion engine).
MNB — noxexHa 6easneka.
CTO - craHuig TexHidHOro obcnyroByBaHHSA (maintain and repair station).
CYEKbB - cuctema ynpasniHHA ekororidyHoto 6esnekoto (ecological safety
management system).
T3HC — TexHonoril 3aXxncty HaBKONULLHLOIO cepeaoBmLLa.
TY — TBepAi yacTuHku (particulate matter).
PTY — pinbTp TBEPAMX YacTUHOK (diesel particulate filter).
®E — ginbTpyBanbHu enemeHrT (filtering element).

YMOBHI MO3HAYEHHA (Symbols):

1. MapameTpu poboTtn NAB3 (operational parameters of RICE):
Ny — 4acToTa 0bepTaHHs KoniHYacToro Bana, o6/xs, X8~ rpm

(engine crankshaft speed);
N, — ecbekTnBHaA HOMiIHaNbHa NOTYXHICTb, KBT (engine effective power);
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M., — KpyTHUA MOMeHT, H-M (engine torque);
a — koedpiuieHT HaanuwKky noBiTpa (engine coefficient of excess air).
Gruel, Gair, GEg — MacoBa rognHHa BuTpaTa nanmea, noBiTpA Ta BianpauboBa-
HuX rasiB (mass hourly fuel, air and EG consumption), kr/ropg;
ge. — NMNTOMa edpeKTUBHA MacoBa roanHHa BuTpaTa nanuea (effective specific
mass hourly fuel, air and EG consumption), kr/(kBT-ron);
2. PeyoBuHu-nonroTtaHTth (Substances-pollutants) :
C.H, — Hesropini ByrneBogHi MOTOpHOro nanuea i onusu (unburned
hydrocarbons of motor fuel and oil);
NOx — okcnan asoty (nitric oxides);
CO - moHookeug Byrneuto (carbon monoxide);
CO; — piokeng Byrneuto (carbon dioxide);
SOy — okeunau cipku (sulfur oxides);
H,O — pirinporeHy moHookcug (hydrogen dioxide);
B(a)1 — 6eH3(a)nipeH (benz-a-piren).

3. NapameTpn TOKCUYHOCTI BignpauboBaHux ra3siB (Parameters of
toxicity of EG flow), 06. % a6o MnH ™' (ppm) 06’eMHa KoHLeHTpaLis y Bl
(volume concentration in EG flow):

Cch: Cco, Ccoz, Cnox, Coz — HE3IOPINUX BYrNeBoAiB nanuea i MOTOPHOI OSIMBMU,
MOHOOKCMAY BYrneuto, AiOKCMAy BYrneur; OKCuais asoTy;
3anunLLKOBOro KUCHIO (residual oxygen).

Gpu, Gnox, Genim, Geco — MacoBi rOAUHHI BUKMOM 3aKOHO4AaBYO HOPMOBaHUX
nontoTaHTiB (mass hourly emissions of legislative normalized
pollutants), kr/rog.

GePm, 9eNox, GecnHms Geco — MNTOMI €PEKTUBHI MACOBI FOAMHHI BUKMAW MOSIHO-

TaHTiB (effective specific mass hourly emissions of pollutants),
r/(kBT-ropn).

4. NMapameTpu AUMHOCTI BianpauboBaHux ra3iB (Parameters of

opacity of EG flow):
D — cTyniHb YopHOTM TedonoHoBOro inbTpa, % (degree of blackness

of the Teflon filter);
Np — koediuieHT ocnabneHHa ceiTrioBoro notoky y BI, % (coefficient

of attenuation of the light flux);
K — koediLieHT nornuMHaHHs cBiTnoBoro noToky y B, M~ (coefficient

of absorption of the light flux).

5. MapameTpu TH (Parameters of PM):
Gpy — MacoBun roanHHmn Bukung TY, kr/rog (mass hourly PM emission);
dpy — AiameTp TY, mm (PM average diameter).

6. Xapaktepuctukm ecpektuBHocTi po6otn ®TY (Indicators of ope-
rational efficiency of DPF) — koeiUieHT e(PEKTUBHOCTI OYMLLIEHHS MOTOKY
BI" onsens Big TY, % (coefficient of efficiency of purification of EG flow from
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PM):

Keo(Np) — 3a nokasHukamu gumHocTi Bl

Keo(Cch) — 3a KOHUeHTpauieto y BIT He3ropinux ByrrneBOaHiIB,;
Keo(Gpu) — 32 NokasHuKkamu macoBoro sukngy THY 3 notokom BI'.

7. KomnnekcHU nannBHO-€KOSOriYHUM KPUTEPINU Ta NOro cknagosi
(Complex fuel and ecological criteria and its components):
Kfe — KOMMMEKCHNA NanmnBHO-eKoNoriYHum kputepin (complex fuel and

ecological criteria), %o;

ne — ecbexktmeumn KK MNMAOB3 (effective efficiency coefficient of RICE),

n; — iHaukatopHun KKO MNOB3 (indicator efficiency coefficient of RICE);

Nm — MexanivyHmn KKI MAB3 (mechanical efficiency coefficient of RICE);

B — KoegilieHT BIQHOCHMX eKkcnyaTauinHUX eKOMNOriYHUX rpoLLIOBUX BUTPAT
(coefficient of relative exploitation ecological monetary expenses);

Z, — rpoLLOBi BUTPATK Ha BigLWKOAYBaHHA €KOSoriYHol Wwkoan (monetary costs
of repayment of ecological damage), $/(kBT-ron);

Z; — rpoLuoBi BUTpaTK Ha nanuso (monetary costs of motor fuel), $/(kBT-ron);

ge — MacoBi nuTomi edoekTmBHiI BUTpaTn nanusa MNAB3 (effective specific
mass hourly fuel, air and EG consumption of RICE), kr/(kBT-ron);

gi — MacoBi nMToMi iHaukaTopHi BuTpaTu nanuea MNAB3 (indicator specific
mass hourly fuel, air and EG consumption of RICE), kr/(kBT-ropn);

0 — 6e3po3MipHMNI NOKa3HWK BiAHOCHOT HEGeanekn 3abpyagHEHHSA HA Pi3HUX
Teputopiax (dimensionless indicator of relative danger of pollution for
different territories);

f — 6e3p0o3MipHMI KOeILIEHT, LLIO BpaxoBYeE XapaKkTep poacitoBaHHA Bl
B atMmocdoepi (dimensionless coefficient which takes into account
character of scattering of EG flow in atmosphere);

H, — HWx4a TennoTa 3ropsiHHA MOTOpHOro nanuea (lower heat of combustion

of motor fuel), MOX/kr;

P; — uiHa oauHu1Li Barm MOTOpHOro nanvea (price of unit of weight of motor

fuel), $/xr;

h — 3aranbHa KinbKiCTb 3aKOHOA4AaBY0 HOPMOBaHUX 3abpPyaHIOYNX KOMMOHEH-
TiB y BI' MOB3 (total amount of legislative normalized pollutants in RICE
EG flow);

Ay — 6€e3p03MipHMI NOKa3HUK BiQHOCHOI arpeCUBHOCTI K-ro 3abpyaHIo40ro

komnoHeHTy BI' MOB3 (dimensionless indicator of relative aggressive-
ness of k" legislative normalized pollutants in RICE EG flow);

WF — BigHOCHe fonboBe HanpautoBaHHA MNOB3 Ha i-omy noniroHi mogeni

ekcnnyarauii abo Barosum aktop (relative fractional work-up of RICE
on the " field of operation model or weight factor);

N, — ecbekTnBHa noTtyxHictb MAB3 (effective power of RICE), kBT;

N; — ingukatopHa noTtyxHicTb MNOB3 (indicator power of RICE), kBT;
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Ny — noTyxHicTb HacocHux BTpat MNAB3 (power of pump loses of RICE),kBT;
Grue — MacoBa roguHHa sutpata nanuea NAB3 (mass hourly fuel
consumption of RICE), kr/rog;

Gx — MacoBuU rOANHHUIA BUKKUG K-ro 3abpyaHtorodoro komnoHeHTy Bl MAB3
(mass hourly emissions of k" legislative normalized pollutant), kr/rog;

M., — kpyTHUA MomeHT TAB3 (torque of RICE), H-m;

n. —vactota obepTtaHHsa koniHvyacTtoro Bany MNAOB3 (crankshaft rotational
speed of RICE), xg™";

U. — BapTicHe BigLKoayBaHHA eKonorivyHoi wkoau (cost reimbursement of
environmental damage), $/kr;

Jpr — NTUTOMWUI NpUBEAEHUI BUKUA LWIKIANMBUX pedoBuH 3 Bl T1AB3 (specific
reduced emissions of k™ legislative normalized pollutants);

Fnox | Fco — nonpaBo4yHi kKoedilieHT Ha BOSOriCTb NOBITPs nabopaTtopil
(correction factors for laboratory air humidity);
d — BmicT BogsaHol napu y nositpi HIC (content of water vapor in the
environmental air), r/Kkr;

@ — BigHocHa Bonorictb nosiTpsa HIC (relative humidity of
environmental air), %;

B, — 6apomeTpuyHmn TUCK (barometrical pressure), rlla;

Ps — TUCK Hacn4eHux napis Boau (pressure of saturated water vapor in
environmental air), rT1a;

t, — Temnepatypa nositpsa HINC (temperature of environmental air), °C.

8. YsaranbHeHa dyHKuUia OaxaHocTi (Generalized desirability
function):

D — y3aranbHeHa dyHKLia 6GaXaHOCTI, WO BigNOBIAAE YCIM N KPUTEPISAM SKOCTI
(generalized desirability function that corresponds to all of n quality
criterias);

dyx — YacTkoBa (pyHKuUiss 6axkaHOCTI, Wo Bignosigae k-My KpuTepito SKOCTi

(partial desirability function that corresponds to k™ quality criteria);

Uk — KoeilieHT BaromocTi K-ro kputepito sikocTi (ponderability coefficient of

K" quality criteria).
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NEPEAMOBA

MoHorpadito NpUCBAYEHO NUTAHHAM 34iIMCHEHHA MaTeMaTUYHOro Moae-
noBaHHA npoueciB y inbTpyBanbHoMy enemeHTi (PE) dinbtpa TBEPAUX
yacTuHoK (PTY) An3enbHOro MOpPLUHEBOro ABUTyHA BHYTPILLHBOrO 3ropsiHHA
(MAB3), disnyHoro mogentoBaHHA BKasaHMX npoueciB Ha 6e3MOTOpHIn aoc-
nigHuubKin yctaHosui (BAY) Ta ekcnepumMeHTanbHOT Bepuikaii pesynbTaTiB
Takoro MoerntoBaHHA Ha MOTOpHOMY BunpobysansHoMy cteHai (MBC) 3 aB-
TOTpakTopHMM amsenem 2410,5/12, a Takox acnektam NpPakTUYHOro 3acTocy-
BaHHA pO3paxyHKOBOro KpuTepiasibHOro OUiHOBaHHS MOKa3HWKIB PiBHA €KOMo-
rivHoi 6e3nekn (EkB) npouecy GesaBapiHOI ekcnnyaTauil eHeproyctaHOBOK
(EY) 3 INAB3 Ha ocHOBI BOOCKOHaNeHoOro MmatemMaTuM4yHOro anaparty KoOMnnekc-
HOro nanunBHO-eKkonoriyHoro kputepito npod. |.B. NapcapgaHosa (HTY «XIl»)
Ta noro oopMyInu nepepaxyHky ans noToky BignpauboBaHux rasis (BIN).

MoHorpadiss noegHye B cobi 4oTupm rnasu, Aki cpopmyBanv aBap-
UATb ABa po3adinu.

lMepwa 2naea moHorpadpii Mae HasBy «®Pi3uyHe MoOesIro8aHHs
npouyecie y ¢inbmpi meepoux 4acmuHOK Ou3e/IbHO20 MOPUWHEB020
AB3» i MiCTUTb YOTUPWU PO3ainu.

Y po3gini 1.1 moHorpadil «/IporioHogaHa KOHCMPYKUISi Qiribmpyro4o20
enemeHma ®TY duzens sk o6’ekm hi3u4HO20 | MamemMamu4Ho20 MOOEsto-
8aHHs1» HaBeLEeHO 3aranbHi MipKyBaHHSA LWOAO0 BUOOPY paLioHanbHOT KOHCTPY-
Kuitl PE ®TY gmsenvHoro MNOAB3 3-nomik OeKinbKOX BiAOMUX anbTepHaTUB-
HMUX. HagaHo BU3HAYEHHS Ta XapakTepuCcTUKn oisu4HUM npouecam, noknage-
HAM B OCHOBY NpuHUMniB poboTn, KoMBiHALIA SKMX 3YMOBIIOE MPOMNOHOBAHY
KOHCTPYKLUit0 doinbTpa. HaBeaeHo goknagHumM onmnc BapiaHTIiB KOHCTPYKUIT SK
camoro ®TY, Tak i noro PE MoaynbHOI KOHCTPYKLUIiT Ta OKpeMOro Moayns sik
00’eKTiB (Pi3N4YHOro MoentoBaHHsA Ta eKkcnepuMeHTanbHUX 4ocniapKkeHb (BUN-
pobyBaHb). OBpaHO KOHCTPYKUINHI MaTepiann Onsi BUrOTOBIEHHS AeTaneu
moaynsa ®E Ta onmncaHo ix BNaCTUBOCTI.

B po3gini 1.2 moHorpadii «beamomopHa QocniOHUUbKa ycmaHosKay
BUKNaAeHO pesynbTaTu NPOEKTYBaHHS Ta BUroTOBMNEHHS 6e3MOTOpPHOI AocC-
nigHuubkoi yctaHosku (BAY) ona xonogHol npoayBKu MOBITPSIM MPO30pPOro
makety mogyns (MMM) ®©E pisHoMaHiTHMX BapiaHTIB KOHCTPYKLUii. BuknageHo
METOANKY 3AIMCHEHHS eKCnepuMeHTarbHUX gocnigpkeHb Ha BLY, cknag Ta
XapakTepucTuKn 3acobis BUMiptoBarbHOI TexHiku (3BT) Ha Hin Ta MeToauKy 1
pesynbTaTy OLUiHIOBAHHA NOXMBOK NPAMUX Ta HENpsSIMUX OOHOPA30BUX BUMI-
ptoBaHb Ha B1Y.
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Po3gin 1.3 mMoHorpadii «Pe3ynibmamu hisu4HO20 MOOESI08aHHS Mpo-
uecy pyxy meky4dozao cepedosuwia Ors rpo3opo2o makemy mooynsa OTY,
3pa3skKie cmajsieeoi mKaHoI CimKu, HacuraHHs 3 rpupoOHO20 yeosnimy» Mic-
TUTb QOKNagHe onucaHHs ocobnmBocTen BapiaHTiB KOHCTpyKUiT [TMM sk o6’e-
KTiB ekcrnepumMeHTanbHux gocnigkeHb Ha BLY. HaseneHo, npointctpoBaHo
Ta onucaHo nosfliiHoMmamu MeTOAOM HaMMEHLUUX KBagpaTiB Ta niggaHo iHTep-
npeTauii 1 aHanidy pesynbTaTu Takux OOCHiIOXEHb — BUTPATHI XapakTepucTun-
KM — 3aneXHOCTi 3Ha4yeHb rigpasniyHoro onopy ([O) ob’ekTiB eKCnepuMeHTy
Bil 3Ha4yeHb NMUTOMOI MacoOBOI CEeKyHOHOI BUTpaTW TEKy4yoro cepenoBuLLa
(TC) Kpisb xapakTepHUN XuBUK nepepis. BuknageHo Taki pesynbtaty Ans
3paskiB nakeTiB cTanesol Hepxagito4vol TkaHoi ciTkn (CHTC), a Takox Hacuna-
HHS 3 NTPUPOAHOro cepeaHbo dpakuinHoro ueonity (ML)

Po3ain 1.4 moHorpadil «MempornozaiyHi ocobriueocmi 0ocnidxeHb Ha
MOMOpHOMY 8urpobysasribHOMYy CmeHOi» NPUCBAYEHO MUTaHHAM OMUCaHHA
B6ynosu moTopHoro BunpobysanbHoro cteHgy (MBC) 3 aBTOTpakToOpHUM Aun-
szenem [121A1 (2410,5/12), nepeniky gisn4HNX BENUYNH, LLLO BUMIPIOKOTBECS Y
Xo4i eKkcriepuMeHTanbHUX OOCNiAKEeHb Ha HbOMY, METOAUKY 3[IMCHEHHSA Ta-
Knx BunpoByBaHb, cknagy komnnekcy noro 3BT. HaBegeHo meToauky in pesy-
NbTaTy OUiHIOBAHHSA MOXMOOK NPSMMUX Ta HEMPSIMUX OOHOPAa30BMX BUMIpIOBa-
Hb Ha MBC.

Apyaa e2naea moHorpadii HocuTb Ha3By «Mamemamu4yHe modernito-
8aHHs1 npouecie y ¢inbmpi meepoux 4YacmuHOK Ou3esIbHO20
nopwHeesoz20 [B3» Ta BKMOYaE TPU Po3ainu.

Po3gin 2.1 moHorpagii «Bubip rnpozpamMHO20 KomrineKkcy 05 Mamema-
mu4Ho20 ModertogaHHs rpouecie y @ TH» onucye pesynbTaTy MOPIBHAMNBHO-
ro aHanisy gaHmx ogilinHMx penisiB Ta AoCnim4XeHb IHWKX aBTOpiB — cneujia-
nictiB y ranysi CFD (Computational Fluid Dynamics) — wogo mMoxnuBocTten
OCHOBHMX arbTePHATUBHUX NPOrpamMHMUX KOMMMEKCIB AN MoLeNtoBaHHA Npo-
Lecy pyxy TeKy4uMx cepefoBULL, Y TOMY YUChi 1 aepo30niB (Ha MOMEHT 3AiNC-
HEeHHS MOESTIOBaHHS).

Po3gin 2.2 moHorpadii «Adanmauis Mmamemamu4yHO20 arapamy rpo-
2paMHo20 Komririekcy 00 0ocrnioxXyeaHo2o 06’ekmy» POPMYOTb AaHi Woao
0cobnMBOCTEN 3aCTOCOBYBAHOIO MaTteMaTUYHOro anaparty obpaHoro nporpa-
MHOrO KOMMMeKCy, y NiueH3inHii y400Bin BepcCii AKOro BUKOHAHO MaTeMaTuy-
He MOoAentoBaHHSA MPOLECY pyXy TEKy4YOro cepenosuila y NPOTOYHIN YaCTUHI
moayna ®E. HasepeHo pesynbTatn BupilleHHA TeCTOBOI 3ajadvi Ha reomeT-
PUYHOI MoAeni pidHMX BapiaHTiB KOHCTPYKUil moayna ®PE, wo signosigatoTb
TakMMm BapiaHTam KoHCTpykuil NMMM. BuknageHo ocobnmnBocCTi reoMeTpuUYHOl
mogeni ®TY Ak Takoro Ta pospaxyHkoBol mogesni mogyna ®E, ocobnmnsocTi
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MOAentoBaHHs NpoLeciB y NopyBaTMX TBEPAUX Tinax, pesynbTaTtv AONOBHEH-
HA «IH)XeHepHOoI 6a3n gaHuxX» BKasaHOro NPorpamMHOro KOMMIEKCY AaHUMM
LLIOZO BAacTMBOCTEN TeKy4oro cepeposuila (aeposonto «BlM gusensa — TY»)
Ta KOHCTPYKUiMHUX MaTepianis getanen moayna ®E (nopyesatux Tin, Hacuna-
HHA 3 1L, CHTC, ctaneBoro onickKOCTpyMSieHOro npokaTy), 3aBAaHHs Kpauno-
BUX yMOB. HaBegeHo, MpointoCTpoBaHO Ta ONMCaHO MNOfiHOMamMu MeToOO0oM
HaMMeHLUMX KBagpaTiB pe3yfibTaTV MOAESIOBAHHSA NpoLecy pyxy aepo3O0nto
«BI' guzena — TU» y micuax BCTAHOBIIEHHA eKCNepuUMeHTanbHUX 3paskiB Ha
BOY ta MBC.

Po3gin 2.3 moHorpadii «Po3paxyHkoge OOCIIOXEHHS rnpouecy pyxy
Momoky eidnpaubo8aHux 2asie y npomoyYHit YyacmuHi Oiro4ux 3pa3kie OTY
ousesnbHozo [1[]B3» cknagatoTb pesynbTaT MaTeMaTUYHOro MOAEeNtoBaHHS
BKaszaHoro npouecy, 3okpema 'O ycix cknagosux moaynsa ®E obpaHol KOHC-
TPYKLUIT, SIKi NPOINOCTPOBAHO KapTUHaMu Tedil aeposonto «BlM anzena — TH» y
NPOTOYHIN YacTuUHi moayna ®E, BuTpaTHMMM XapakTepuctukamm Ta giarpama-
MU. Taki gaHi BepngikoBaHO LLNAXOM MOPIBHAHHA 3 pe3ynbTataMmn ¢oisu4HOro
MoJentoBaHHs rasognHamivyHmx npouecis y NMM ®E Ha B1Y Ta pesynbTaTa-
MU MOTOPHUX BUNpoByBaHb Aitounx makeTie PE Ha MBC. HagaHO noscHeHHS
PO30OKHOCTI Yy pes3ynbraTtax (isanyHOro Ta MareMaTU4YHOro MOAESOBAHHS
npoLeciB pyxy TeKy4doro cepefosuiua y kaceti mogyns ®E, 3anoBHeHin Hacu-
naHHaMm 3 L. OTpumaHo KapTuHKU Teuil gncnepcHol dasn aepo3onto «BlM au-
3ens — TY» y npoToyHin YactuHi mogyns OE.

Tpemsi enasa MoHorpadii HasmBaeTbCcs «EkcnepumMeHmanbHa eepu-
¢ikauyisi pesynbmamie MmodesiroeaHHs1 ma ompuMaHHsI Habopy euxiOHux
daHux 0Onsi KpumepiasibHO20 OUiHO8aHHSI» Ta Hanivye cim po3ainis.

Po3ain 3.1 moHorpadii «ModepHizauisi euryckHoi cucmemu i cucmemu
gidbopy npob eidripaubo8aHUX 2a3i8 MOMOpPHO20 8urnpobysaribHO20 CMeH-
dy» CKnajalTb AaHi Woao MoaepHisauil BunyckHol cuctemun MBC winaxom
AOMOBHEHHSA TI MiCLEM BCTaAHOBIEHHS AitouMx MakeTHuX 3paskie PE OTY,
Micub Bigdopy npo6 Bl Ha TOKCMYHICTb i AUMHICTb Ta iHWMX O0OATKOBMX
cknagosux cuctemu 3BT cteHay.

Ho cknagy po3giny 3.2 MoHorpadii « TexHIKO-eKOHOMIYHI ma ekosioaid-
Hi xapakmepucmuku pobomu du3zens 2410,5/12» ysinwnu gaHi wono onuca-
HHS KOHCTPYKUil Ta TEeXHIYHOI XapaKTepuUCTUKM aBTOTPAKTOPHOro Ausens
A21A1 (2410,5/12), a Takox pesynbTat 06pobkn faHux CTEHOOBUX MOTOP-
HUX BunpobyeBaHb uboro MNOB3, He obnagHaHoro ®TY, Ha MBC, koTpi npo-
inocTpoBaHo rpadikamMm Ta onmcaHo nosliiHomMamm MeToaoM HaMeEHLUNX KBa-
apartis.
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BwmicT po3giny 3.3 moHorpadil «/lepwuti eman cmeHA08UX MOMOPHUX
oocriidKeHb — ropieHsIbHe O0CiOXXeHHS 080X sapiaHmie KOHCMPpPyKUii Oito-
qyux makemie MoOyrns ¢inbmpyrodo2o eriemeHma @ TH» dopmye iHpopmaLis
Npo pes3ynbTaTu MNOPIBHAMNBHOIO €eKCnepuMeEHTanbHOro AOoCnigkKeHHA OBOX
anbTepHaTMBHNX BapiaHTIB KOHCTPYKUii aitounx 3paskis ®E Ha MBC. OnucaHo
IX KOHCTPYKLiIO «y MeTani», HaBe4eHO CTaH IX KOHCTPYKTUBHUX €fleMeHTIB
nicnsg yukny sunpobyBaHb, 1X poboyi XxapakTepuUCTUKN NPOINKCTPOBaHO rpa-
dikamn Ta onucaHo noniHoMamMy MeTOAOM HaMMeHWwux kBagpartisa. ObpaHo
Anga noganblwunx gocnimgkeHb BapiaHT 3 HacunaHHam 3a [N y citTyacTux kace-
Tax. 3anponoHoBaHO Ta BM3HAYEHO HACTPOKOBanbHUK KoeduiuieHT maTemMa-
TYHUX moaenen 'O Ta edpekTuBHOCTI poboTn OTY,

Y cknagi po3ainy 3.4 moHorpadii «pyaut eman cmeHdo8ux Momop-
Hux 0ocnidxeHb — O0CIOXeHHS 3anexHocmi poboyux xapakmepucmuk Oito-
4020 MaKkemy inbmpyro4o20 efieMeHma 8i0 memrepamypu eiorpauboea-
HUX ea3ig du3esiss» MICTUTbCS IHopMaLis WOoA0 BU3HAYEHHS paLiOHaNbHOro
Micua po3MmileHHs gitoyoro makety @TY B3goBx BUNyckHoro Tpakty MBC
BiANOBIAHO [0 pe3ynbTaTiB eKCrnepuMeHTarbHOro BU3HAYEHHSA 3aneXHOCTi
poB0oUYNX XapaKTEPUCTUK SOCAiIOKYBAHOro 06’EKTY Bifl 3HAYEHHA TemnepaTypu
TEKYy4YOro cepefoBuLLa Ha BXOAi Y NOro Koprnyc, KOTpYy BU3HA4ae BNINB TOroO X
drakTopa Ha npouecn TepMoanHaMiYHi napameTpu AUCHEPCHOro cepenoBu-
wa aeposonto «Bl' ansens — THY» Ta CTyniHb 3aBEPLUEHOCTI Y HbOMY NpPOLECIB
dopmyBaHHSA gucnepcHoi dpasun. Taki 3aneXHOCTi NpointcTpoBaHo rpadika-
MW Ta ONMcaHo MoJsliHoMamMn MeTOAOM HaMEHLIUX KBagpaTiB. 3anpornoHoBa-
HO Ta BM3HAYeHO TeMnepaTypHUN Ta KOMMNOHYBanbHUN KOeiLiEHTU MaTema-
TYHUX moaenen 'O Ta edpekTnBHOCTI poboTn OTY,

Y po3gini 3.5 moHorpadii « Tpemit eman cmeHAo8UX MOMOPHUX OOC-
Ji0)keHb — 00criOXeHHs poboyux xapakmepucmuk Oito4o20 Makemy irb-
mpyro4o20 eriemeHma 8 ckradi suryckHoi cucmemu Ousens 2410,5/12 npu
gurnpobysaHHsIx 3a cmaHOapmu308aHUMU cmaujioHapHUMU UuUKiamMu» HaBe-
AEHO [aHi LWoao eKcnepuMeHTaribHO OTPUMaHUX po3noginie pobovnx xapak-
TepucTUK ditoyoro 3paska ¢TYH, BcTaHOBNEHOro y pauioHansHOMY Micui BUMy-
ckHoro TpakTy MBC, no pexumax 13-peXuMHOro ctaHgapTu3oBaHOro crauio-
HapHoro BunpobyBanbHOro Uukny. MNpoMikHI pesynbTaTu MPOINCTPOBaAHO
rpadpikamu Ta onnucaHo nNoniHoMamMmm METOAOM HaMMEHLLNX KBagpaTiB.

B po3gini 3.6 MmoHorpadil «Yemeemutl eman cmeHO08UX MOMOPHUX
odocrideHb — 0ocnioXeHHs1 arnnugy Yacy pobomu dusens 2410,5/12 Ha pe-
XKUMI MakcumalsibHO20 KpymHo20 MOMeHmy Ha poboyi xapakmepucmuku Oito-
4020 MaKkemy @birlbmpyr4020 erieMeHma» MICTATbCA AaHi Woao eKkcrnepu-
MEHTasIbHOr0 BU3HAYEeHHS 3anexHoCTen poboyMx XapaKTepucTuUK LitoHoro
3paska PTY, BCTAaHOBNEHOro Yy paLioHanbHOMY MiCLi BWUMYCKHONO TPaKTy
MBC, Big 4acy poboTu amnsens Ha cTauioHapHOMY pexumi, TO6TO Big ANHaMI-
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Kn 3acmideHHa noro PE TH BRpoOdoBX MOro MixXpereHepauinHoro nepiogy.
Taki 3aneXHoCTi NpoiftocTpoBaHO rpadikamu Ta onmcaHo nosliiHomMamu MeTo-
AOM HanMeHLWnX KBagpaTiB. 3anponoHOBaHO Ta BU3HAYEHO YacoBUM Koedilli-
EHT maTemaTudHnx mogenen O Ta epekTnBHOCTI poboTn OTY.

HaBepneHa y po3gini 3.7 moHorpadii «Bucmaekosut 3pa3ok po3pobirie-
Ho2o @TY ma dozo anpobauis» iHOpMaLis BUCBITAIOE pedynbTaTh NPOEKT-
TyBaHHS | BUTOTOBIIEHHSA BUCTaBKOBOro 3paska po3pobneHoro ®TYH Ta yyacri
y KOHKypci «Hawnkpawmn HaykoBumn ekcrioHat HYL3 YkpaiHun — 2016» ta XV
MixkHapoaHoMy BucTtaBkoBoMy dpopyMi «TexHonoril 3axucty/lMoxTex—2016»
(m. Kuis, 1OYCL3).

Yemeepma anaea moHorpadil iMmeHyeTbca «llpakmu4yHe 3acmocy-
8aHHsI B80O0OCKOHaJIeHO020 MameMamu4yHOo20 anapamy KOMIJ/IeKCHO20
nasueHo-eKos102i4Ho20 Kpumepito npogp. I. B. [MapcadaHoea» i 06’eqHye
y cobi Bicim poagini..

Y po3gini 4.1 moHorpadii «AHarni3 criiegiOHOWeHHS KoegbilyieHmie eg-
ekmusHocmi pobomu @TY 3a pisHUMU rorromMaHmamu 3 8UKOPUCMaHHSIM
opmynu nepepaxyHKy npogh. I.B. NapcadaHosa», SK i y BCiX HACTYMNHUX Ce-
MU 1T po3dinax, onucaHo pesynbTaTh po3paxyHKOBOro LOCNIOXKEHHS, MEeTOH
sKoro 6yno BUCBITANTM acnekTu NPakTUYHOro 3acTOCYBaHHS MaTeMaTU4YHOro
anapaTy KOMMJIEKCHOro nasimuBHO-eKosoriYHoro kputepito npod. I. B. MNapca-
AaHoBa Ta Noro oopmysiv nepepaxyHky. 3o0Kkpema, y LiboOMy po3ini pO3BUHY-
TO pesynbTath nonepenHbLoro AOCigXKEeHHA CriBBIAHOLEHHS KoedilieHTiB
eekTuBHOCTI poboTn ®TY 3a pisHUMK NONKTAaHTaMU 3 BUKOPUCTAHHSM BKa-
3aHoI hopmMyniM NnepepaxyHky A8 BCbOro gianasoHy 3MiHM 3Ha4YeHb BpaxoBy-
BaHUX HEK BnBarymx oakTopis.

KoHTeHT po3giny 4.2 moHorpadil «BOockoHareHa MemooOuka 8u3Ha-
YeHHs ernnuey eidpasniyHozo ornopy ®TY Ha nanueHy eKoOHOMIYHicmb Ou3e-
JibHo20 [JB3 ma pe3ynbmamu ii 3acmocygsaHHs» aBnsie cobolo aaHi Npo pe-
3ynbTaT po3pobKn Ta 3aCTOCYBaHHSA BAOCKOHANEHOI METOLAMKN BU3HAYEHHS
BANuBY rigpassniyHoro ornopy ®TY Ha nanvBHYy €KOHOMIYHICTb AU3ENbHOro
[B3, Lo BpaxoBye Hapasi He NuLle OCHOBHI MOJTIOXEHHS aucumnnniin « Teopisa
nopwHesux OB3», a n gucumnnniin «MeTponoris», Ta Aa€ KpaLle y3rogKeHHs
3 pe3ynbTaTaMn ekcnepuMeHTanbHUX JOCiLKEHb.

Y po3gini 4.3 moHorpadil «OmpumaHHS po3ro0ifie 3Ha4eHb MEXHIKO-
€KOHOMIYHUX | eKosio2iYHUX rokasHukie pobomu du3sesns 2410,5/12 ma komri-
JIEKCHO20 Mnasiu8HO-eKOs102i4HO20 KpUmepiro o rnosw oo poboyux pexu-
Mie» MOeTbCAa NPOo pesynbTaTu PO3paxyHKOBOro BM3HAYEHHSA 3Ha4YeHb BKasa-
HUX MOKa3HUKIB poBOTN N KPUTEPID ONA 03HAYEHOro TEXHIYHOro 06’ekTy Ans
YCIX MOXITMBUX PEXUMIB MOro poboTu.
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HaHi y po3gini 4.4 moHorpadii «OuiHreaHHs eghekmusHocmi 3acmo-
cysaHHs1 @ TY Ons asmompakmopHoao Ou3seribHo20 B3 ernpodoex Mmixpe-
2eHepauyitiHo2o rnepiody 3 ypaxysaHHsIM U020 2i0paessiiyHo20 oropy», OnNucy-
I0Tb pe3ynbTaTu OTPUMAHHSA MOKa3HMKIB MariMBHO-EKOMOryHOI ePeKTUBHOCTI
3acTocyBaHHA po3pobneHoro Ta BunpobyBaHoro ®TY onsa aBTOTPaKTOPHOro
anzena 2410,5/12 3 ypaxyBaHHsIM NOKa3HUKIB MOro eEKTUBHOCTI poboTn Ta
BANuBy noro 'O Ha nanMBHY €KOHOMIYHICTb ABUryHa N9 BCbOro MixXpereHe-
pauinHoro nepiogy pobotn hinbTpa Ans pisHUX HanawTyBaHb 0O6paHOro Kpu-
TepianbHOro MatemMaTM4HOro anapaTty. Pe3ynbTtaTu po3paxyHKiB NpoifitocTpo-
BaHO rpadgikaMmn Ta OonmMcaHo MosfliHoMaMu MeTo4OM HaMMeHLUMX KBagparis.
CdopmynboBaHO nepenik pekomeHgauin wono 3abesnedeHHs EkKb aBapinHo-
paTyBanbHol TexHikn JCHC YkpaiHu.

Po3gin 4.5 moHorpadil « BusHavyeHHs1 payioHasibHOI Kiflbkocmi pexxumie
rnpu cmeHoosux eurpobysaHHsIx ousesibHo20 [B3 3 ypaxysaHHsiM cobieap-
mocmi 30ilcCHeHHs surpobysaHb» CKMagalTb AaHi Npo pes3ynbTath po3pa-
XYHKOBOro O6r'pyHTyBaHHS pauioHanbHOro 3HayeHHa BKa3aHOro napameTpy
LLINBHOCTI pO3paxyHKOBOI CITKM Ha noni poboymnx pexumis nopliHesoro [1B3
ANs Hanepepq 3aBAaHOro rpaHUYHOro PiBHA METOAWYHOI MOXMOKM ekcnepu-
MeHTasrlbHOro OTpMMaHHA MNokasHUKIB piBHA EKB npouecy noro ekcnnyaTauii
NpU MOXITMBOCTI 3acTocyBaTh Oyab-sKy 3 BiOMUX Y4 HOBOCTBOPEHUX CTaLio-
HapHMX Mogernen ekcnnyartauili. Pe3ynbTaTtu po3paxyHKiB MNpoifitoCTpoBaHO
rpacpikamu Ta onncaHo NosliHoMamMm METOAOM HaUMEHLUMX KBagpaTiB.

B po3gini 4.6 moHorpadii «Bubip pauioHanbHOI cmpykmypu Mooesi
eKcriiyamauii asapiliHO-psimygaribHo20 mpaHCcropmHo20 3acoby 3 dusersib-
Hum [B3» micTntbCs iHbopMauis Npo npakTu4He 3acToCyBaHHS MaTeMaTuy-
HOro anapaTy KOMMEKCHOro NasiuBHO-eKONOrYHOro Kputepito ans nodynosu
HoBOI mMopaeni ekcnnyaTtadii MNOB3 aBapinHo-pATYBaribHOro TPaHCMOPTHOrO
3acoby Ha OCHOBI diarpamu po3noainy 4Yacy onepaTMBHOMO YepryBaHHs MOro
eKinaxy, cTaTyTHMX BMMOrI Ta BiJOMUX Mogenen ekcnnyaTtauil. [ns pauioHa-
nisauii CTPyKTypu BKasaHOI Mogeni BUKOPUCTAHO HEe NvLe 3HAYEeHHSA KpuTe-
pito, @ 1 NOro BapTiCHMUX CKNagoBUX Ta 3anponoHOBaHMX iX pisHoBUAIB. Ha oc-
HOBI aHanidy pesynbTaTiB OOCNIIKEHHA COOPMYIbOBaHO Nepenik pekoMeH-
Aauin wono 3abesneveHHs woHamsuworo pisHsa Exb npouecy 6es3aBapiiHOl
ekcnnyaTauil aBapinHo-psaATyBanbHOI TexHiku 3 MNOB3 ACHC YkpaiHu.

Y po3gini 4.7 moHorpadii «OuiHK8aHHs1 nanue8HO-eKOos02i4HOI eghek-
mugHocmi rnepesedeHHs1 rnopuwHegozo [IB3 enekmpomobirns Ha croxXueaHHs
bionanuea» HaBedeHa iHopmMaLis Npo NpakTU4He 3acTOCyBaHHS MaTema-
TUYHOIrO anapaTy KOMMIEKCHOro NasiMBHO-EKOMNOMYHOIro KpUTEpIto AN OLiHIo-
BaHHA edoekTuBHOCTI nepeBeaeHHs OB3 ribpuaHoro AT3 Ha crnoXMBaHHS
ymcToro nanmea OIONOriYHOro NOXoAXXeHHs. BMKOHaHO Oocnig)KeHHS acrnekTiB
Kpunan BnOobyTKy HapTn K CUPOBUHU OS11 BUTOTOBMEHHS TpaauuiHOrO MO-
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TOPHOro nanuea, AUHaMmiky po3suTKy ribpuaHux AT3 Ta iHpacTpyKkTypu 3 iX
obcnyroByBaHHS, AMHAMIKY LiH Ha cupy HadTy Ta pisHi BUOM pigkoro MoTop-
HOro nanuea. 3A4iNCHEHO NOPIBHANbHE OOCHIMKEHHS MOKa3HUKIB poboTu
MAB3, obpaHoro kpuTepito Ta MOro CKNagoBmx 3a BiAOMUMU MOOENSMU eKC-
nnyartadii ansa ycix gocnigkysaHmx crnocobis npusogy pywis AT3 nopluHe-
BUM OBUNYHOM — SIK €IEKTPUYHOI, TaK i MexaHi4HoI TpaHcMicil. [TpoaHanisoBa-
HO JaHi IHWKX SOCNIgHMKIB WOoA0 BigMIHHOCTEN Y (Pi3NKO-XiMIYHUX BNacTUBO-
CTAX An3enbHUX nanme GioNoriYHOro N MiHepasribHOro MNOXOMXKEHHS, a TaKoX
BMNAMBY KiflbKOCTi Bionanvea y Noro cymilli 3 MiHepanbHMM Ha TEXHIKO-€KOHO-
MiYHi 1 eKONoriyHi NokasHukKn poboTn amnsensi. PaHXoBaHO OCHOBHI CTaHAap-
TM30BaHi cTauioHapHi BUNpolbyBarnbHi LMK OANS OU3eNb-reHepaTopiB y oyH-
KUil 9K NnannBHO-eKONOrivyHOI epeKTUBHOCTI ANS BMNagKy 3aCTOCyBaHHA Tpa-
AWUINHOro nanuea, TakK i Takoro eekTy Bi4 nepeBefeHHs Ha CNOXMBaHHSA
4YMCTOro anbTepHaTUBHOIO NanuBea.

HapewTi, po3ain 4.8 moHorpadii « OyiHeaHHs eKosioeiqYHOI eghekmus-
Hocmi rnepesedeHHs du3ersib-2eHepamopa Ha CrioxueaHHs rnasnuea biosioaiy-
HO20 MoX00XKeHHS 3a po3pobrieHUMU MOOesnsIMU eKcriflyamadii», 3aBepLuanb-
HWRA y TI CTPYKTYPIi, onncye pesynbTat po3pobKu CTauioOHapHUX MOAEeNen ekc-
nnyaTauii gusenb-reHepaTtopa Ans gobosoro 6e3nepepBHOro enekTponocTa-
YaHHS NPOMUCNOBOro MNiANpUEMCTBa Ta NPUBATHOrO AOMOrocnogapcTea, no-
BynoBaHi Ha rpadoiky po3noginy eeKkTMBHOI NOTYXHOCTI AN3enb-reHepaTop-
HOI BNpoaoBX Ao6u. OUiHEHO K MOKa3HMKW NariMBHO-EKOSOriYHOI eheKkTmB-
HoOCTi po6oTn enekTporeHepyto4ol EY 3 ansenem sk ons Bunagky 3actocyBa-
HHS TpaguUINHOro nanuea, Tak i Takoro eekTy Bi nepeBefeHHS Ha CrOXu-
BaHHS YNCTOro anbTepHaTUBHOIO nanuea.

3a pesynbTatamu OOCiOXeHb, WO onucaHi y MoHorpadii, jppopmoBaHo
nepenik pekomeHaadin woao 3abeaneyeHHs HeobxigHoro piBHA EKB npouecy
6es3aBapinHoi ekcnnyatauil EY 3 NOB3, ocobnueo ogMHULbL aBapiiHO-pATY-
BasfilbHOI TeXHikKM, WO nepebyBae Ha onepaTMBHOMY 4YepryBaHHi Nigposainis
ACHC YkpaiHn.

BukoHaHo SWOT-aHani3 pesynbTaTiB OCHIOXEHb.

HamiyeHO HanpsaMKu noganblumMx JOCHigKeHb 3rigHoO 40 chopMoBaHUX
ctparterin SWOT-aHanisy.

Y Oopatky A «[lobydosa mexHoroeii 3axucmy HasKoIUWHbO20 cepe-
dosuuwja 8i0 HeecamueHoe20 ernusy N3B3 ma micuye y HiG @ THY» 3anponoHo-
BaHo nigxig no nodynosn T3HC Big HeratusHoro snnvey MAOB3 y cknaai EY.
Ha ocHoBi 3anponoHoBaHoro niaxony taky T3HC nobynosaHo, nNpointocTpo-
BaHO Ta OMMCaHO il CTPYKTYpPY, 1l NaHutorm ta naHkn. BusHavyeHo micue Takoi
T3HC y ctpyktypi CYEKB npouecy ekcninyataudii EY 3 NOB3 sk yactnHn XKL|
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Takoro TexHiyHoro o6’ekty Ta Micue TY Ta KpuTEpianbHOro MaTeMaTU4YHOroO
anaparty B Takin CYEKB.

Y OopaTtKy B HaBegeHO peueHsil Ha MoHorpadito, AaHi Npo aBTopiB Ta
peLeH3eHTIB — y BignosigHux po3sginax. Takox y [dogatky B HaBegeHo
peueHsito Ha MoHorpadito O.M. KongpaTteHka «MempornozaiyHi  acriekmu
KOMI/IEKCHO20 KpumepiarlbHO20 OUIHI08aHHSI PIiBHS eKorslo2iyHoi beareku
eKcriiyamauii nopwHesux 08U2YHI8 eHep2emuyHUX ycmaHO80K» [LOOKTopa
gis.-mat. Hayk, npodecopa O.B. lNlpokonoBa, 3acTynHuKa reHepasibHOro
ANpeKTopa 3 HayKOBO-MeTposnoriyHol pobotn HauioHanbHOro HaykoBOro
LUEeHTpY «IHCTUTYT MmeTponorii» (M. XapkiB).

MoHorpadisi ctaHe B Harofi HaykKOBUM Ta iHXEHEePHO-TEXHIYHUM npa-
LiBHMKaM, acnipaHTam, CTyeHTaM i KypcaHTaMm, SKi HaB4YalTbCA 3a crneyia-
NbHOCTAMU «ABTOMOBINBHUW TpaHCNOPT», «[BUrYHU BHYTPILLIHBOrO 3ropsiH-
HA», «EKonoria» i « TexXHOsoril 3aX1UCTy HaBKOJTULIHLOIO cepefoBuLLa».

Pykorniuc moHozpadii 3akiH4eHo 25 6epe3Hs 2020 p.
Pykornuc donosHeHo nobyodosaHor T3HC 15 eepecHs 2020 p.
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PREAMBLE

The monograph is devoted to the issues of mathematical modeling of
processes in a filter element (FE) of a particulate matter filter (DPF) of diesel
reciprocating internal combustion engine (RICE), physical modeling of these
processes on a engineless research plant (ERP) and experimental verificati-
on of such modeling on engine testing bench (ETB) with 2Ch10.5/12 auto-
tractor diesel engine, as well as aspects of practical application of the calcu-
lated criteria-based assessment of ecological safety (ES) of accident-free ex-
ploitation process of power plants (PP) with RICE based on improved mathe-
matical appatatus of complex fuel and ecological criterion of Prof. Igor Parsa-
danov (NTU «KhPI») and its conversion formula for the exhaust gas (EG)
flow.

The monograph combines four Sections that have formed twenty-two
Chapters.

The First Section of the monograph is entitled «Physical modeling of
processes in particulate matter filter of diesel reciprocating ICE» and
contains four Chapters.

Chapter 1.1 of the monograph «Proposed construction of filter element
of the DPF of diesel engine as the object of physical and mathematical mode-
ling» provides general considerations for choosing a rational constructions of
FE of DPF for diesel RICE among several known alternatives. The definitions
and characteristics of the physical processes that underlie the principles of
operation, the combination of which determines the proposed filter design,
are given. A detailed description of the variants of the construction of the DPF
itself, as well as its FE of modular design and a separate module as objects
of physical modeling and experimental studies (i.e. tests). The structural ma-
terials for manufacturing the details of the FE module are selected and their
properties are described.

Chapter 1.2 of the monograph «Engineless research plant» describes
the results of designing and manufacturing of the ERP for cold air purging of
the transparent module layout (TML) of various design variants. The methodi-
ca of carrying out of experimental studies on ERP, the composition and cha-
racteristics of measuring equipment system (MES) on it and the methodica
and results of estimation of errors of direct and indirect one time measure-
ments on ERP are outlined.

Chapter 1.3 of the monograph «Results of physical modeling of move-
ment processes of fluid for transparent layout of DPF module, stainless steel
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woven mash samples and natural zeolite filling» contains a detailed descrip-
tion of the features of TML design as objects of experimental research on
ERP. The results of such studies — consumption characteristics of DPF mo-
dule — dependences of the magnitudes of hydraulic resistance (HR) of objects
of the experiment on the magnitudes of specific mass per second consumpti-
on of fluid flow through the characteristic live section are presented, illustrated
and described by polynomials of the least squares method, subjected to inter-
pretation and analysis. The same results also are presented for samples of
packages of stainless steel woven mesh (SSWM), as well as bulk from natu-
ral medium fractional zeolite (NZ).

Chapter 1.4 of the monograph «Metrological features of studies on en-
gine test bench» is devoted to the questions of describing the structure of the
ETB with D21A1 (2Ch10.5/12) autotractor diesel engine, a list of physical qu-
antities measured on the ETB in the course of experimental studies imple-
mentation of such experimental studies tests, composition of its MES. Me-
thods and results of estimation of errors of direct and indirect one time mea-
surements of the ETB are presented.

The Second Section of the monograph is entitled «Mathematical mo-
deling of processes in particulate matter filter of diesel reciprocating
ICE» and includes three Chapters.

Chapter 2.1 of the monograph «Selection of program complex for ma-
thematical modeling of processes in DPF» describes the results of a compa-
rative analysis of official releases and research by other authors which are
the specialists in CFD (Computational Fluid Dynamics) field, on the capabili-
ties and features of major alternative software complexes for fluid motion mo-
deling, including aerosols (at the time of modeling).

Chapter 2.2 of the monograph «Adaptation of mathematical apparatus
of program complex to studied object» forms by data on the features of the
applied mathematical apparatus of the selected software complex, in the li-
censed educational version of which, on the basis of the Computing center
«Tensor» of NTU «KhPI», mathematical modeling of the fluid motion process
in the flowing part of the FE module. The results of the solution of the test
task on the geometric model of different variants of the FE module design
corresponding to such variants of the TML design are presented. The featu-
res of the geometric model of the DPF as such and the calculated model of
the FE module, the features of modeling of processes in porous solids, the
results of supplementing the «Engineering database» of the specified softwa-
re with data on the properties of the fluid (aerosol «Diesel EG — PM») and
structural materials of details of the FE module (porous bodies, filling of NZ,
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SSWM, steel sandblasted rolled metal), and assignment of boundary conditi-
ons. The results of simulation of the motion process of aerosol «Diesel EG —
PM» in the places of installation of DPF experimental samples on ETB and
ERP are presented, illustrated and described by polynomials by the method
of least squares.

Chapter 2.3 of the monograph «Calculated study of movement process
of exhaust gases flow in flowing parts of working layouts of DPF of diesel en-
gine» presents the results of mathematical modeling of the said above pro-
cess, in particular, the HR of all components of the FE module of the chosen
design, which are illustrated by the flow patterns of the aerosol «Diesel EG —
PM» in the flowing part of the FE module, consumption characteristics and
diagrams. Such data are verified by comparison with the results of physical
modeling of gas-dynamic processes in TML of FE on the ERP and the results
of motor tests of working layouts of FE on the ETB. The discrepancies in the
results of physical and mathematical modeling of fluid flow processes in the
cassette of the FE module filled with NZ are given. Flow patterns of the dis-
persed phase of aerosol «Diesel EG — PM» in the flowing part of the FE mo-
dule were obtained.

The Third Section of the monograph is entitled «Experimental verifi-
cation of results of modeling and obtaining of initial data set for criteria-
based assessment» and consists of seven sections.

Chapter 3.1 of the monograph «Modernization of exhaust system and
system of sampling of exhaust gases of engine test bench» presents data on
the modernization of the exhaust system of the MTB by supplementing it with
the place of establishment of working layouts of FE of the DPF, sampling po-
ints for EG toxicity and opacity and other additional components of the MES.

Chapter 3.2 of the monograph «Technical, economical and ecological
characteristics of 2Ch10.5/12 diesel engine operation process» included data
on the description of the design and technical characteristics of the D21A1
(2Ch10.5/12) autotractor diesel engine, as well as the results of the bench
motor test data processing of the RICE, not equipped with DPF, on the ETB,
which is illustrated by graphs and described by polynomials using the least
squares method.

Contents of Chapter 3.3 of the monograph «First stage of bench engine
studies — comparative study of two variants of construction of working layouts
of module of filter element of DPF» forms by information about the results of a
comparative experimental study of two alternative variants of the design of
the working layouts of FE on the ETB. Their design «in metal» is described,
the state of their structural elements after the test cycle, their operational cha-
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racteristics is illustrated by graphs and described by polynomials using the le-
ast squares method. The variant of the FE module with NZ filling in mesh cas-
settes was selected for further studies. The tuning coefficient of mathematical
models of HR and the efficiency of the DPF is proposed and determined.

Chapter 3.4 of the monograph «Second stage of bench engine studies
— study of dependences of operation characteristics of working layouts of filter
element from temperature of exhaust gases of diesel engine» contains infor-
mation on determining the rational location of the working layout of the DPF
along the exhaust tract of the ETB according to the results of experimental
determination of dependence of operational characteristics of studied object
from the magnitude of the fluid temperature at the entrance to its housing,
which determines by the impact of the same factor on the thermodynamic
parameters of dispersion medium of aerosol «Diesel EG — PM» and its stage
of completion of the formation of its dispersed phase. Such dependencies are
illustrated by graphs and described by polynomials using the least squares
method. The temperature and layout coefficients of mathematical models of
HR and efficiency of the DPF are proposed and determined.

Chapter 3.5 of the monograph «Third stage of bench engine studies —
study of operation characteristics of working layouts of filter element as ele-
ment of exhaust system of 2Ch10.5/12 diesel engine for standardized steady
testing cycles» provides data on the experimentally obtained distributions of
operating characteristics of the DPF working layout that installed on rational
position of ETB exhaust tract, according to the regimes of the 13-mode
standardized steady testing cycle. The intermediate results are illustrated by
graphs and described by polynomials using the least squares method.

Chapter 3.6 of the monograph «Fourth stage of bench engine studies —
study of influence of duration of operation process of 2Ch10.5/12 diesel engi-
ne on maximal torque regime» contains data on the experimental determina-
tion of the dependence of the operational characteristics of the working layout
of the DPF installed on rational position of ETB exhaust tract, from the time of
operation of the diesel engine at a steady regime, that is, from the dynamics
of clogging of its FE by PM during its inter-regeneration period. Such depen-
dencies are illustrated by graphs and described by polynomials using the le-
ast squares method. The time coefficient of the mathematical models of HR
and efficiency of the DPF is proposed and determined.

Cited in Chapter 3.7 of the monograph «Exhibition sample of DPF and
its approbation» the information covers the results of designing and producti-
on of the exhibition sample of the developed DPF and participation in the
competition «The best scientific exhibit of NUCD of Ukraine — 2016» and the
XV International Exhibition Forum «Technologies of protection/FireTech—
2016» (Kyiv, ISMSCD).
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The Fourth Section of the monograph is entitled «Practical applicati-
on of improved mathematical apparatus of complex fuel and ecological
criterion of Prof. Igor Parsadanov» and combines eight Chapters.

In Chapter 4.1 of the monograph «Analysis of ration between coeffici-
ents of cleaning efficiency of operation process of DPF for different pollutants
with using of conversion formula of Prof. Igor Parsadanovy, as in all the follo-
wing seven Chapters, describes the results of a computational study, which
aimed to clarify the aspects of the practical application of the mathematical
apparatus of the complex fuel and ecological criterion of Prof. Igor Parsada-
nov and his conversion formula. In particular, this section develops the results
of a preliminary study of the ratio between the magnitudes of efficiency coeffi-
cients of the DPF by different pollutants, using the specified conversion for-
mula for the whole range of changes in the magnitudes of its influencing fac-
tors.

The content of Chapter 4.2 of the monograph «Improved methodica for
determination of influence of hydraulic resistance of DPF on fuel efficiency of
diesel engine and results of its application» presents data on the results of
the development and application of the improved methodica for determining
the effect of the hydraulic resistance of the DPF on the fuel efficiency of the
diesel engine, taking into account main provisions of the scientific discipline
«Theory of RICE», but also the discipline «Metrology», and gives better agre-
ement with the results of experimental studies.

Chapter 4.3 of the monograph «Obtaining of distributions of magnitu-
des of technical, economical and ecological characteristics of 2Ch10.5/12 die-
sel engine operation process and complex fuel and ecological criterion on the
its operational regimes field» refers to the results of the calculation of the va-
lues of the specified performance indicators and the criterion for the specified
technical object for all possible modes of its operation.

The data in Chapter 4.4 of the monograph «Assessment of efficiency of
application of DPF for autotractor diesel engine during its inter-regeneration
period with taking into account of its hydraulic resistance», describes the re-
sults of obtaining of indicators of fuel and ecological efficiency of the applica-
tion of the developed and tested DPF for 2Ch10.5/12 autotractor diesel with
taking into account of its efficiency of operation and influence of its HR on the
fuel efficiency of the engine for the entire inter-regeneration period of the filter
for various settings of the selected criterion mathematical apparatus. The re-
sults of the calculations are illustrated by graphs and described by polynomi-
als using the least squares method. The list of recommendations for providing
ES level of emergency rescue equipment of the SES of Ukraine is formulated.

33



Chapter 4.5 of the monograph «Determination of rational number of re-
gimes in bench tests of diesel engine with taking account of prime cost of ex-
perimental study» presents data on the results of the calculation of the ratio-
nal value of the specified parameter of the calculation mash density in the fi-
eld of operational regimes of the RICE for the for a predetermined limit level
of methodical error of experimental obtaining of indicators of the ES level of
the process of its operation with providing the ability to apply any of the
known or newly developed fixed exploitation models. The results of the calcu-
lations are illustrated by graphs and described by polynomials using the least
squares method.

Chapter 4.6 of the monograph «Selection of rational structure of model
of exploitation of emergency and rescue vehicle with diesel engine» contains
information on the practical application of a mathematical apparatus of a com-
plex fuel and ecological criterion for the developing of a new exploitation mo-
del of the emergency rescue vehicle on the basis of its crew operational duty
time chart, statutory requirements and known exploitation models. Not only
the value of the criterion but also its value components and their proposed
varieties were used to rationalize the structure of the model. On the basis of
analysis of results of the research, a list of recommendations for ensuring the
highest level of ES in the process of accident-free exploitation of the emer-
gency and rescue equipment with RICE of departments of the SES of Ukraine
was formulated.

Chapter 4.7 of the monograph «Assessment of fuel and ecological effi-
ciency of transfer of reciprocation ICE of electric vehicle on consumption of
biofuel» provides information on the practical application of a mathematical
apparatus of a complex fuel and ecological criterion for evaluating the effici-
ency of transfer of hybrid vehicle to the consumption of pure biofuel fuel con-
sumption. The aspects of the crisis of crude oil production as raw materials
for the production of traditional motor fuel, the dynamics of the development
of hybrid vehicles and the infrastructure for their maintenance, the dynamics
of prices for crude oil and various types of liquid motor fuel have been perfor-
med. A comparative study of the performance of the RICE, the selected crite-
rion and its components according to known exploitation models for all inves-
tigated methods of driving the vehicle by RICE — both electric and mechanical
transmission. The data of other researchers on the differences in the physical
and chemical properties of biological and mineral diesel fuels, as well as the
influence of the amount of biofuels in its mixture with mineral on the technical,
economic and environmental performance of diesel engine, have been analy-
zed. The main standardized steady test cycles for diesel generators are ran-
ked as a function of both fuel and ecological efficiency for the use of traditio-
nal fuels and the effect of converting to consumption of pure alternative fuel.
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Finally, Chapter 4.8 of the monograph «Assessment of ecological effi-
ciency of transfer of diesel-generator on consumption of fuel of biological ori-
gin for developed exploitation modelsy, the final in its structure, describes the
results of the development of steady exploitation models of the diesel genera-
tor for daily uninterrupted power supply industrial enterprise and private ho-
useholds on the basis of graph of the distribution of the effective power of the
diesel generator during the day. Both the fuel and ecological efficiency of the
power generating PP with diesel engine have been evaluated both for the use
of traditional fuels and for such an effect on the conversion to pure alternative
fuel consumption.

According to the results of the studies described in the monograph, a
list of recommendations on ensuring the required ES level of the accident-
free exploitation process of PP with RICE, especially units of emergency and
rescue equipment which are on the operational duty of the units of SES of
Ukraine, was formulated.

SWOT-analysis of the research results was performed.

The directions of further research are outlined in accordance with the
formed strategies of SWOT-analysis.

Appendix A «Developing of environment protection technology from
harmful impact of RICE and place of DPF in it» proposes the approach to the
developing of EPT from the negative impact of the RICE in PP. Based on the
proposed approach, such EPT was developed, illustrated and described its
structure, its chains and links. The place of such EPT in the structure of
ESMS of the exploitation process of the PP with RICE as a part of LC of such
technical object and the place of DPF and criterial mathematical apparatus in
such ESMS was determined.

Appendix B contains reviews of the monograph, data on authors and
reviewers — in the relevant sections. Also in Appendix B is a review of the mo-
nograph of O.M. Kondratenko «Metrological aspects of a complex criteria-ba-
sed assessing of ecological safety level of exploitation of piston engines of
power plants» by Dr. Phys.-Math. Sciences, Professor O.V. Prokopov, Depu-
ty General Director for Scientific and Metrological Work of the National Rese-
arch Center «Institute of Metrology» (Kharkiv).

The monograph will be useful for scientific and engineering workers,
graduate students, students and cadets who study in the fields of «Automoti-
ve transport», «Internal combustion engines», «Ecology» and «Environmental
protection technologies».
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Monograph manuscript completed on March 25, 2020.
Monograph manuscript sepplemented by developed EPT
on September 15, 2020.
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BCTYN

AKTyanbHiCTb gocrnimKeHHA. fK BKasaHoO y nepeamosi, MOHorpadito
NPUCBAYEHO MUTAHHAM 34IMCHEHHS MaTeMaTUYHOro MOAEenNtBaHHSA NpoLUeciB
y hinbTpyBansHoMy enemeHTi (PE) dinbTpa TBEpAnX YactuHok (PTY) gmse-
NBHOro MOPLLUHEBOro ABUryHa BHYTPIiWHbLOro 3ropsaHHs (M4B3), disnyHoro mo-
AenBaHHA BKasaHWX npouecis Ha Ge3MOTOpHIN OOCMigHULULKIA yCTaHOBL
(BOY) Ta ekcnepumeHTanbHOI Bepudiikauil pesynbTaTiB Takoro MoAestoBaHHS
Ha MOTOpHOMY BunNpobyBanbHOMy cTeHai (MBC) 3 aBTOTpakTOpHUM Ansenem
2410,5/12, a Takox acnektam npakTUYHOro 3aCTOCYBaHHA PO3paxyHKOBOrO
KpuTepianbHOro OLiHIOBAHHSA MOKa3HWUKIB piBHA ekonoriyHol 6e3nekn (EkB)
npouecy 6esaBapinHoi ekcrinyartauil eHeproyctaHoBok (EY) 3 INOB3 Ha ocHo-
Bi BOOCKOHANEHOro MaTeMaTM4YHOro anaparty KOMMIIEKCHOro nanmBHO-EKOSIO-
rivHoro kputepito npod. |.B. MNapcagaHosa (HTY «XI1l») Ta noro gpopmynu
nepepaxyHKy Ansi NoToKy BignpauboBaHux rasis (BIN).

AKTyanbHIiCTb TEMaTUKN OOCNIAKEeHb, BUCBITNEHUX Y Ui MOHOrpadii 3y-
MOBJSIEHa pe3ynbTaTamMn aHanisy Ii BignoBIAHOCTI 3MICTy CTaHOapTy BULLOI
OCBITU y ranysi 3HaHb 18 «BupobHnuTtBo Ta TexHosnorii» cneuianbHocTi 183
«TexHosoril 3axXncTy HaBKOMULUIHBLOIO cepedoBulla» ansa 3gobysadis BULLOI
OCBiTM TpPeTboro (OCBITHbO-HAYKOBOro, AOKTOp inocodii) Ta pgpyroro
(bakanaBpCbKOro) piBHIB, pe3yrbTaTh SKOro HaBeAEeHO HUXYe.

CTaHgapT BMLLOT OCBITW, 3ragaHui BuLle, Ans 30obysadis BULLOI OCBITH
apyroro (6akanaBpcbkoro) piBHA 3atBepgkeHo Hakazom MOH YkpaiHu Ne
1241 Big 13.11.2018 p., a Ans TpeTboro (OCBITHLO-HAYKOBOro, AOKTOP ino-
cocii) piBHSA Hapasi y HasiBHOCTi nuLle NpoeKT, AKNin po3rnaHyTo MiHicTepcT-
BOM €KOnoril Ta NpupoaHux pecypcie YkpaiHm Ta ®eaepadieto podbotonasLiB
YKpaiHu, Ha 3acigaHHi cekTopy BMULLOI ocBiTU HaykoBo-meTtoaunydHoi paan Mi-
HiCTepcTBa OCBITU i Hayku YkpaiHm (npotokon Ne 7 Big 27.09.2016 p.), pos-
rMSAHYTO Ta CXBarieHO Ha 3acigaHHi nigkomicil 3i crneuianbHocTi 183 «TexHo-
Noril 3aXUCTy HaBKOMULIHBLOIO cepefoBuLLa» HaykoBo-meToanYHOI Komicii Ne
10 3 6ymiBHMUTBA Ta TexHonorin HaykoBo-meToanyHol pagn MiHicTepcTBa
OCBITM i Haykun YkpaiHu (npotokon Ne 7 Big 24.04.2018 p.).

3rigHO 0O O3Ha4eHoro craHgapTy rpedmemHa obriacmbs cneuianbHOCTI
BM3HA4Ya€eTbC AK « TeXHOMorii 3aXMCcTy HaBKOIULLHLOIO cepefoBuLLa Ta Hay-
KOBE BUMpILLEHHA NMPUPOLOOXOPOHHMX 3aBAaHb i Npobriem. 3axXUCT HABKOJIMLLI-
HbOro cepefoBuLLa (CxemMu, 3acobun, TEXHONOTIT 3axXNCTy atMocdepu Ta arpo-
chepu, BogHUX 06’eKTiB, peKkynbTUBaLil AerpagoBaHNX 3eMerb, Kap’epiB, Te-
PUKOHIB Ta iHWMX TEXHOrEHHUX OB’eKTiB)», 06’€Km 8UBYEHHSA AK « TexHonoril
3aXUCTYy HaBKONMULUHBbOIO cepenoBullay, uini HagyaHHs K «PopmyBaHHSA
NPOGECIMHNX KOMNETEHTHOCTEN, HEOOXigHMX AN IHHOBALIMHOT HayYKOBO-40C-
nigHol AiAnNbHOCTI Ta BNPOBAAXXEHHA CYyYaCHUX TEXHOSOriN 3axXUCTy HaBKO-
NULLIHBOrO cepenoBuLLay, meopemu4Hul 3micm ripedmemHoi obriacmi crieyi-
anbHocmi Ak «PyHOamMeHTanbHI Ta NpuUKagHi HAayKoBi AOCHIIKEHHS i3 PO3-
POOKOK TEXHOSIOriN 3aXMCTY KOMMOHEHTIB HaBKOMMULLHLOIO cepeaoBuLla Bif
HEraTMBHOIO aHTPOMOreHHOro Ta TEXHOIEHHOro BMAUBY», Memodu, Memoou-
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KU ma mexHorsioeii Hag4aHHs sk «MeToankn nonboBux i nabopaTopHUX OocC-
nig>XeHb KOMMOHEHTIB HaBKOMULIHLOIO cepeaoBuLla 3 BUKOPUCTAHHAM XiMid-
HUX, Ii3NYHKUX, di3nKo-XiMidHKX, GionoriyHnx metoaie Ta INC TexHonorin;
30MpaHHAa, 00pobkn Ta iHTepnpeTauil pesynbTaTiB JOCNiIAKEHb Y NPUPOAO-
OXOPOHHIN cepi; METOOM HAYKOBO-BUPOOHWUYOT, NPOEKTHOI, OpraHisauinHoi
Ta ynpasIiHCbKOI AiANbHOCTIY», iHCmpymeHmu ma obnadHaHHs 0r1si Hag4YaHHS
K «Cy4acHe TexHonorivyHe i nabopaTtopHe obnagHaHHSA Ta npunagn, KOMmn'to-
TepHa TexHika Ta nporpamMmHe 3abeaneyvyeHHs1, Nnpunaan KOHTPON CTaHy A0B-
Kinnga, npyupogoo4ymcHe obnagHaHHSa» .

Takum YMHOM, HAYKOBO-TEXHIYHI NUTAHHA CTBOPEHHA TEOPETUYHOro Ta
MaTtepianbHoro 6asncy ans nocnigoBHOI KomnnekcHol po3pobkn ©TY [M14B3
SIK BUKOHABYMX OpraHiB TEXHOMONiN 3aX1CTy HABKOSIMLLHBOrO cepeaoBuLla Bif
3aKOHO4AaB4Y0 HOPMOBAHUX MOSIOTAHTIB Yy cknagdi NoToky ix Bl Ta cknagoBux
CYEkB npouecy 6esaBapinHoi ekcnnyaTadil EY 3 MNOAB3, nporHo3yBaHHA 1
OTPUMaHHS X poboUMX XapaKTePUCTUK Ta, B PELUTI peLUT, OLiHOBaHHSA edek-
TY Bif 3aCTOCYBaHHS TakKMX MNPUCTPOIB, Ha rMMBoKe nepekoHaHHs aBTopiB, No-
BHICTIO BignoBigae nacnopTty creuianbHocTi 183 «TexHosoril 3axncty HaBKoO-
NMULWHBLOrO cepeaoBuLLa.

MoninweHHsa ekonoriyHux nokasHukiB M[B3 € oaHieto 3 OCHOBHUX 3a-
Aaud, Lo CToATb nepeq nposigHUMK dhaxiBusmMu B ranysi 4BUryHoOyyBaHHA B
yCiX pO3BMHEHUX KpaiHax cBiTy. Bumorn oo ekonoriyHnx nokasHukie MNMAOB3 €
3aranbHOO0b0B'A3KOBUMMW, OCKINbKW 3aKpinfeHi Ha 3akoHO4aBYOMY pPiBHI — B
KpaiHax €C onsa aBTOTPaKTOPHMX 3acobiB Ha gaHMM MOMEHT aitoTb [Npasuna
€EK OOH R-49 pisHa EURO V, 3rigHO 3 skMMu cepefHbOeKcnnyaTauinHnm
Bukng TH 3 Bl gusenis, BU3Ha4YeHUN y Xo4i CTeHOOBUX BUNpoOyBaHb 3a CTa-
LiOHapHMM CTaHOapTU3oBaHMM BunpobyBanbHUM uuknom ESC, He noBMHEH
nepesuwysatn 0,02 r/(kBt-rog) [1]. Mpu ubOoMy NnpuBeAEHHS TEXHIYHOIO PiBHS
ansens B BigNOBIQHICTb HACTYNMHOMY PiBHA LMX HOPM NiaBULLYE Noro cobisap-
Tictb Ha 40 %. Ha T4 npunagae 20 — 45 % cymapHOi ekBiBaneHTHOI TOKCUY-
HocTi BI" ansenis, OCKINIbKN B HUX MICTATbCA KaHUEPOreHHi i MyTareHHi peyo-
BUHWU [8].

3 iHwWoro 60Ky, 3Ha4yHM BHecoK y 3abpyaHeHHa HITC sukuaom TY oby-
MOBJIEHUI BENUKOK KiNbKICTHO 06'eKTIB B CTPYKTYpi napky AT3 HaLwol KpaiHu,
OCHaLLeHNX An3enamu, Lo 3HaXo4AaTbCA B eKcnnyaTauil noHag 15 pokiB i He
Manu 3 MOMEHTY noyaTKy ekcrnnyartauil 3acobiB 3HMXKEeHHSI TOKCUYHOCTI BIM 1x
MAB3, abo BTpaTunun ix B cuny pisHnx obctasuH. [lMsenisauia ceiToBoro nap-
Ky AT3 i Wwnpoke nowmnpeHHsa B 1X KOHCTPYKUIT cuctem peumnpkynadii BIN, aki
BUMaratTb IX 0DOOB'A3KOBOro ouvuLEHHS, hopMytoTb NOTpedy B po3pobui n
BNpoBagXeHHi Taknx 3acobis. OcobnmBo roctpo usa npobnema crtae ansa AT3,
LLIO NpaulloTe B yMOBax 0O6MeXeHOro noBiTPOOOMIHY i B MiCLUSIX CKYMYEHHS
nogen — e MaHeBPOBI TENMOBO3K, CKNAACbKi, Kap'epHi, OyaiBenbHi N WaxTHI
MaLUVHW, CydHa, LLO NpauloTb B akBaTOPIl KYPOPTHUX MICT, aBapiiHO-pATY-
BalibHa Ta BiCbKOBA TEXHIKa.

[MpoBigHe Micue B CTPYKTYpi MeToaiB i 3acobiB 3HMKEHHSI TOKCUYHOCTI
Bl gmsenis i nigrotoBkn Bl ana peumpkynauii 3anmaroTb pisHOMaHITHI 3a
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NPUHUMNOM AiT cucTtemMu, siki ounwatroTb noTik BlN Big 3akoHOgaB4Yo HOpMoOBa-
HUX LWKIOMBUX peyoBUH. Taki cuctemmn HandacTiwe mictate ®TY, wo smaa-
naoTb TH 3 notoky BI', HakonuuyoTb | yTpuMyoTh IX B cBoemy ®E no mo-
MEHTY OYMLLEHHA camMux inbTpiB (pereHepauil). OgHak, Takux MNpUCTPOIB
npuTamaHHUI pag HedonikiB, Takux sik: BUcoka cobiBapTicTb (6nunabko 900 $
3a OE i 1200 $ 3a ®TY), HM3bKI NOKA3HWMKN TEXHOSOrMYHOCTI (BMMaratTb Bu-
COKOI KynbTypu BUPOBHMUTBA i ekcrnsiyaTauil, MICTATb CKnagHi i NpeunsinHi
KOHCTPYKTUBHI €NeMeHTH i KaTaniTu4Hi MOKpUTTS) i HadIMHOCTI B ekcnnyaradii
(CXMnNbHI 0O TEPMOLLUOKOBOro pynWHyBaHHSA | abpasvMBHOro 3Hocy, YyTnmBei OO
BUKOPUCTAHHS HEAKICHUX AW3EerNbHUX Manue i MOTOPHUX Macen, IX pecypc
cknagae 100 — 150 tuc. kM. npobiry AT3), a TakoXX CTBOPEHHS NOPIBHAHO BU-
cokoro 'O B BunyckHuM cmuctemi gmsens (3,5 — 25 kla), nepiognyHa notpeba
y BUTpaTax eHepril (a 3HauMTb i Nanuea) Ana BiQHOBNEHHSA poBoUYMX SAKOCTEN
(oo 10 % cepegHboekcnnyaTauinHoOi NMTOMOI edeKTUBHOI BUTpATU nanuea
ansenem). Y Tor Yac sik OCTaHHi ABa HeAosiKM € NPUHUUNOBMMU, NepLli Tpu
MOXIMBO nogonaTtu abo 3MEHLWUTU LUASAXOM PO3POOKM HOBUX KOHCTPYKLIN
®TY i BUKOpUCTaAHHSA ONA IX BUTOTOBIIEHHA HeaeiuMTHUX MaTepianiB BiTYM3-
HAHOIrO NMOXOKEHHS.

Bigomi 3i crneuianizoBaHol nitepatypu Nigxoan 0O NPOEeKTYBaHHA Npuc-
TPOIB ONA OYULWEHHS aepo30niB Big IX AucnepcHMx das, a TakoXX MeToamu
NPOrHO3yBaHHSA | BU3HA4YE€HHA X pobOYMX XapaKTepUCTUK He BPaxOBYHOTb
cneundikn poboTn B ymoBax cuctemu Bunycky amsensa. CyTHICTb cneuinba-
NbHUX MEeTOoAIB, 3a OOMOMOrol SKMUX Taky crneuudiky MOXIMBO BpaxyBaTw,
CTaHOBUTb KOMepPLiNHY TaeMHULIO hipM-BUPOOHMKIB OTY.

Takum 4YMHOM, pilleHHA NpobneMn 3MeHLeHHs Bukuay TY 3 NOTOKOM
Bl onseniB (HoBMX i, 0COBNMBO Takux, WO nepebyBaloTb B ekcnnyartauii), 3a
paxyHOK 3acTtocyBaHHs ®TY BITYUM3HAHOrO BUPOBHMLTBA, SIKUA HE MICTUTb Ka-
TaniTUY4HMX NOKPUTTIB, MAE BUCOKI MOKaA3HUKN ePEKTUBHOCTI OYULLEHHS, YHi-
BepcarnbHOCTI, TEXHOMOM4YHOCTI BUrOTOBSIEHHA Ta eKkcnsyaTauinHol HadinHOoC-
Ti, i pa3om 3 TM HeBucokun O, cobiBapTiCTb i MacorabapuTHI NOKA3HUKK, €
aKTyasribHUM 3aBaHHSAM, O Ma€e HayKoBUM | NPaKTUYHUIN iHTEpeC.

BracHe, BuweHaBedeHUMU MIPKYBaAHHAMMU M 3YMOBIIOETLCA B peLUTi
peLwT akTyaribHiCTb TeMaTUKM L€l MOHorpadii.

3B'A30K 3 HAYKOBUMM nporpamamu, nriaHamu, Temamu. [laHe HayKo-
Be JocnifkeHHs Bigobpaxae OCHOBHI pe3ynbTaTi:
— 3aBepueHnx gepxbrogxketHnx HOP IMNMMaw im. A.M. lMiaropHoro HAH
YKpaiHu 3a TeMamu:
«Pa3spabomka manio3zampamHol mexHonoa2uu U asmoma-
mu3upogaHHoU cucmeMbl o4ucmku ompabomaswux 2a3o8 ouse-
g om meepdbix Yacmuu» (Ne OP 0111U001762, 2011 — 2012
pp., BUKOHaBeLUb);
«Hay4HO-mexHu4Yeckue OCHO8bI MO8bILIEHUS YPOBHST 3KOHO-
MUYECKUX U 39KOJI02UYECKUX rlokazamersiel 3Hepa20ycmaHOB80K C
LBC 3a cuem pa3pabomku HOBbIX CMPYKMYPHbIX CXeM U coeep-
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weHcmeogaHusi Memo0o8 UCroIb308aHUsT arbmepHamueHbIX
momopHbix mornnugy (Ne OP 0110U002660, 2010 — 2013 pp.,
BUKOHaBeLb);
«Pospobka HaykoBMX 3acag Ta CTBOPEHHS MeToAiB, 3aco0iB i
NpUCTpoiB edpekTnBHOI aganTauil TpaHcrnopTHux B3 oo anbtepHa-
TUBHUX nanve OionoriyHoro noxomkeHHs» (Ne [P 0114U001438,
2014 — 2018 pp., BUKOHaBeLb);
— 3aBeplleHnx rocrnpospaxyHkosux HAOP IMMaw im. A.M. lMigropHoro
HAH YkpaiHn 3a Temamu:
«Bu3Ha4YeHHs1 eHep20€eKos1o2iYHUX XapakKmepucmuK emurio-
gux ecmepie KykypyossHoi onii» (Ne 1P 0114U004211, 2014 p.,
BUKOHaBeLb);
«Hayko80-mexHiyHi 3acadu 3acmocyeaHHs y mpaHcropm-
Hux dgueayHax 6ioemaHony ma 6iodu3sesis, ompuMaHUx 3a Hog8im-
HiMu mexHosiociamu. Eman 2: Po3paxyHKog8o-eKcriepumMeHmaribHi
OOCIIOXKEeHHST WIISAXie rnopaweHHsI eKoslo2idHUX XapakmepucmukK
ousersis, Wo npauroe Ha cymiwesomy bioouseribHoMy nanusi» (Ne
AP 0113U003754, 2013 — 2014 pp., BUKOHaBeLUb);
— 3aBepuleHunx iHidiatneHnx HOP HYL3 Ykpainu 3a Temamu:
« TeopemuyHi docnidxeHHs1 | po3pobka npucmpois 0ns nio-
8UWEHHST be3rieku eKcrilyamauii eHepeemuyHUX yCmaHO80K Ha
6a3i OusenbHux 0sueyHie» (Ne [OP 0115U002040, 2015 — 2016
pp., BianoBiganbHUN BUKOHaBeUb);
«MemodornoziyHe 3abe3rnedyeHHs1 KpumepiasibHO20 OUiH8a-
HHA egbeKkmusHoCcmMi QQYHKUIOHy8aHHS cucmeMu yripaesiiHHA eKo-
Jl02i4HOK 6€e3reKoto npouyecy ekcriiyamauii eHepeemuyHUxX yc-
maHO80K asapilHo-psimysarbHoi mexHiku» (Ne 1P 0117U002002,
2017 — 2018 pp., BignoBiganbHMN BUKOHaBeLb),
— BUKOHYyBaHoI iHiyiaTueHoT HOP HYL3 YkpaiHum 3a Temoto:
«BukopucmaHHs1 anapamy He4imkoi j102iKu ma rncuxogiauy-
HUX WKan y KpumepiasribHOMY OUiHIO8aHHI pieHs1 eKosl02iyHoi 6e3-
neku» (Ne 1P 0119U001001, 2019 — 2021 pp., KepiBHUK).
TemaTuka gocnimkeHHd, BigobpaxeHoro y mMoHorpadil, NMOBHICTHO Y3-
rO4KYETbCHA 3 OCHOBHUMMU NMyHKTaMn « Cmpameaii cmasnoz2o po3sumky « Ykpai-
Ha — 2020», cxBaneHoi Ykasom [llpe3unageHta YkpaiHn Ne 5/2015 Big 12.01.
2015 poky, «[llonoxeHHss npo opaaHi3auilo ekosio2idyHo20 3abelrnedvyeHHs
LCHC Ykpainu», 3aTtBepaxeHoro HakaszoM Ne 618 (3 OCHOBHOI AisiNbHOCTI)
Bia 20.09.2013 poky, a TakoX « Turnogozo rnosioXeHHs1 Nnpo pezioHaslbHy ma
Micuesy KOMICito 3 numaHb MmexHO2eHHO-eKos102i4HoI besneku i Had3zsu4vau-
HUX cumyauit», 3aTBepaxeHoro NoctaHoBoto KabiHeTy MiHIiCTpiB YkpaiHu Ne
409 Big 17.06.2015 poky.

MeTtogamMu gocnigXXeHHA € aHani3 HayKoBO-TEXHIYHOI, HOPMAaTUBHOI,
AOBIOHMKOBOI Ta NAaTEHTHOT NiTepaTypu; aHani3 cMCTeM ynpasniHHSA eKomoriy-
Hoto 6e3nekoro; NPUHLUUNKM CUCTEMHOro nigxoay, 6aratopiBHEBOI 4EKOMMNO3U-
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Lil, aHanisy iepapXidHUX CTPYKTYp, OAECATUHHOro NoAiny; MeToauKn aHanisy
AaHUX CTEeHOO0BMX MOTOPHUX BUNPOBOYBaHb, PO3paxyHKy cepeaHboeKcnsyaTa-
LiNHMX 3HAYeHb TEXHIKO-EKOHOMIYHUX i eKONoriYHnxX rnokasHukie pobotn MNAB3
3a CTaHgapTU30BaHMMK CTauioOHapHUMW BMNpPODYyBanbHUMU LMKNaMu;, Marte-
MaTu4Hi mogeni rigpasnidHoro onopy ®TY Ta edektnBHocTi pobotn OTY;
MeTOoAMKa pO3paxyHKOBOI OLiHKM BNSIMBY TigpasBsiiyYHOro Onopy efieMeHTiB BU-
nyckHol cuctemu MAOB3 Ha noro nanuBHy eKOHOMIYHICTb; BOAOCKOHANeHa Me-
TOAWKa 3aCTOCYBaHHA KOMMMEKCHOro MasiMBHO-EKOMOMN4YHOro KpuTepito npod.
Iropss NMapcagaHoBa; MeTo4 HaMMeEHLWMX KBagpatiB;, MeToau KiHueBux ob'e-
MiB, po3LlensieHHa onepaTtopis, (ikTMBHMX obnacTten Ta B3a'€éMOMPOHUKHUX
KOHTUHYYMIB rMpy MateMaTUYHOMY MOZESIOBAHHI PyXy peasibHOro rasonogio-
HOro aepo30SIbHOro TEKYYOro cepeaoBuLLa cucTemoro piBHsAHb Hae’e-CTokca;
MEeTO4 XOSIOQHOT NpoayBKM Mpu PisUMHOMY MOAENIOBAHHI ra3oguMHamMivyHmnX
NpoLeCiB; NPOEKTYBAHHS Ta BUTOTOBIIEHHSA eKCNepuMeHTanbHUX Lilo4nx 3pas-
KiB, nabopaTopHOro obnagHaHHs Ta BUCTaBKOBUX €KCMOHATIB, MOSOXEHHS
HaykoBux ancumnnin «Teopia MNOB3», «MeTponoriay, «Cuctemun ynpaeniHHS
€eKomoriyHo 0e3nekot», «TexHosorii 3axucTy HaBKOSIMLLHBOIO cepenoBu-

Lwa».

MeToro faHOro AocnimKeHHs € CTBOPEHHA METOAONOrYHNX Ta MaTe-
pianbHUX OCHOB MOCNIAOBHOI KOMMSIEKCHOI po3pobku arperaTtiB CUCTEMU HEN-
Tpanisauil 3akoHo4aB40 HOpMoOBaHMX nontoTaHTie y notoui BI' EY 3 MNAB3 gk
BUKOHABYMX OpraHiB TEXHOOrI 3aX1CTYy HABKOSTULLHBOIO cepeaoBuLLa Ta pe-
anisauist Takoro anroputmy Ha npuknagi @TYH aBToTpakTOpPHOro Ansens.

O6’ekToM gaHoro gocnigxeHHs € TY gnsenbHoro MNB3 sik BUKOHa-
BYMW OpraH TEXHOSIOrNI 3aXMCTY HaBKOMMLWIHLOIO cepeaoBuLLla Bif 3aKOHOOaB-
4O HOPMOBaHWX NOSMKOTAHTIB Yy CKMNadi aepo30sibHUX BUKnais EY.

NpeameTom gaHoro focnigKeHHA € 0COONMBOCTI KOHCTPYKLUiI Ta npo-
Lecu, Wo MaTb Micue Yy 06’ekTi JOCiaKEHHS.

3aBAaHHAM AaHOro AOCHIMKEHHA € BTINEHHS iael HOBOI KOHCTPYKLUl
®dTY, chopmynboBaHOI 3a pesynbTataMmn aHanisy cneuianisoBaHol nirepatypu
Ta y BignoBigHOCTI 40 po3pobreHol cMcTemMu ynpasriHHS eKonoridHow Gesne-
KO 1 po3pobrieHnX iepapxidyHNX KnacudoikaTopis TakMx MPUCTPOIB, Y OEKiNbKOX
BapiaHTax KOHCTPYKLUiI Ailo4MX MaKeTHUX 3pa3skiB, nepebir Ta ocobnmBoCTi Npo-
LeciB y akux nigaatv isnyHoMy Ta MatemaTUYHOMY MOLEMOBAHHIO Ha CTBOpE-
HoMmy flabopatopHoMy obriagHaHHI Ta agantoBaHoMy nporpamHomy CFD-komn-
NeKCi, pesynbTatn SKux igeHTudgikoBaTn 1 BepuikoBaTn y Xo4i CTEHOOBUX MO-
TOPHUX OOCHiAKEHb HA MOOEPHI30BaHOMY fabopaTopHOMY obnagHaHHi, Ta ouj-
HIOBaHHA OTPMMaHOro edekTy Bifl 3aCTOCYBaHHS O3HAYEHOro BMKOHABYOro Op-
raHy TEeXHOSIoril 3axXMCTy HaBKOMULWIHLOIO CepeoBulla LUNAXOM 34iIMCHEHHS
KOMMJSIEKCHOIO KpUTEpianbHOr0 pPo3paxyHKOBOro MOPIBHANBHOIO OLiHIOBAHHS
MOZEPHI30BaHNM MaTeMaTU4yHMM anapaTtoMm, nobygoBa BMCTaABKOBOro 3paska
Takoro ®TY, koTpun gns anpobauii Ta BNPOBaKEHHS Y HaBYanbHUA NPOLIEC,
NiAroTOBKAa KOMMNSIEKTY AOKYMEHTIB A4N15 nofaudi 3asiBKWM Ha naTeHT YKpalHW Ha KO-
PUCHY MOAEnNb.
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3apgavyamMu gaHoro AocnimKeHHA € HacTyMHi NYHKT.

1. AHani3 HayKoBO-TEXHIYHOI, JOBIHNKOBOI, HOPMATUBHOI Ta NAaTEHTHOI
nitepatypu 3a temorw pocnigxkeHHs, CYEkB npouecy ekcnnyartauil EY 3
MABS, iepapxiyHnx knacudgikatopis gpaktopie Ekb, mxkepernom akux € MNAB3,
cnocobiB Ta 3acobie ounweHHa notoky Bl MNOB3 Big 3akoHogaByo HopMma-
TUBHMX MOSIOTAHTIB, cNocobiB Ta 3acobiB 34iMCHEHHA pereHepauii arperaris
CUCTEeMU HenTpanisayii Takmx NositoTaHTiB y notoui BI'.

2. [naHyBaHHSA, NigroToBKa i 34iMCHEHHA ¢DiI3NYHOro MoAentoBaHHS Mpo-
LeCy pyxy pearnbHOro aepo30fibHOro TEKy4Oro cepefioBuLla y NPOTOYHIN Yac-
TvHi mogynsa ®TY amnsenvHoro MNAOB3 — Ha 6e3MOTOpHIN AOCNIAHULBKIN yCTa-
HOBLLi, Ta aHarsni3 Noro peaysnbTarTiB.

3. MNnaHyBaHHSA, NigrotoBka i 34iNCHEHHA MaTeMaTU4YHOro MoAentoBaH-
HSA MpoLEeCy pyXy pearibHOro aepo30sibHOro TEKYYOro cepeaoBuLla y npoToy-
Hi YacTuHi mogynsa ®TY ausenvHoro MNAB3 Ta aHani3 noro pesynbTaTiB.

4. lNnanyBaHHs, NigroToBKa i 34iMCHEHHS NOETaNHOro ekcrnepuMmeHTarnb-
HOro AOChiAKEeHHA poboumx xapakTepucTtuk pospobrneHoro dTY B ymoBax
ekcnnyatadii, HabnmxkeHnx 0o peanbHUX, — HA MOTOPHOMY BUNPOOYBasbHO-
MYy CTeHAi 3 aBTOTpakTopHum ausenem 2410,5/12, Bepudikauisa n ineHTudi-
Kauis pesynbTaTiB MaTeMaTU4yHOro MOAeNoBaHHA, aHani3 noro pesynsTtaris.

5. MNnaHyBaHHA, NigrotToBKa | 34INCHEHHS OLiHIOBAHHA €(EKTUBHOCTI
3acTocyBaHHA po3pobneHoro ®TY Ak BUKOHABYOro opraHy TeXHOMOoril 3axuc-
TY HaBKOJTULLIHBOIO CepefoBuLLA LUSISIXOM BUKOHAHHS pO3paxyHKOBOrO Mopis-
HANBHOIO KPUTEpPIanbHOro AOCniaKEeHHS.

6. lNnaHyBaHHSA, NigroToBka i 34iNCHEHHA AOCHIOAKEHb WO40 NPaKTUYHO-
ro 3acTocyBaHHS BAOCKOHASIEHOro MaTeMaTuM4yHOro anapaTty KOMMSIEKCHOro
nanmBHO-EKOSIONYHOro Kputepito npod. lropa lNapcagaHoBa y HanpsiMKy 3a-
6e3neyveHHs nesHoro piBHA EKB npouecy ekcnnyaTtauii EY 3 MNOAB3.

7. BukoHaHHsa SWOT-aHanidy pesynbTaTiB 4OCHIOXKEHHS.

8. Nobynosa Ta onncaHHa cxemn T3HC Big HeratnBHoro snnuey MNAB3
y cknagi EY. BusHaveHHsa micuya Takol T3HC y ctpykTtypi CYEKB npouecy ekc-
nnyatauii EY 3 MNAOB3 sk yactuHu XKL, Takoro TexHiYHOro o6’ekTy, a Takox
Mmicua ®TY Ta KpuTepianbHOro matemaTmMyHoro anaparty B Takin CYEKB.

HaykoBa HOBM3Ha OTpUMaHUX pe3yribTaTiB Nonsarae y Takomy.

1. 3anponoHoBaHO BAOCKOHaNeHy KoHCTpykuito @TYH ansenvHoro MAB3
3 MOAYNbHUM PO3HIMHMUM OE 3i cTaneBoro NMCTOBOro npokaTy 3 HacMMNaHHAM
3 NPUPOLHOro copbeHTy y ciT4yacTuxX kKaceTax 6e3 KaTaniTU4HOro MOKPUTTS,
KOTpUK peanisye KoMbiHoBaHMIM cnocid ouneHHs notoky Bl Big T4, wo no-
narae y KOMMSIEKCHOMY BUKOPUCTaHHI eekTy iHepuiHoro Bnnuey Ha T4,
npoueciB inbTpadii Ta agcopobuil.

2. BoockoHaneHo koMMnNekc MeTOoAMK Ta MaTepianbHuX 3acobiB Aons
KOMIMMEKCHOro Ta nocnigoBHOro oisndyHoro moaesntoBaHHA npouecis y dTY Ta
BuNpobyeBaHb ®TY y peanbHMX ymMoBax ekcnnyarauii.

3. BoockoHaneHo mateMaTuUyHy Modesib pyxy aeposonto «BlM gusens —
TY» y npoToyHin yactuHi mogynsa ®E ¢TY wnsaxom aganTadii 4o 06’ekTy Mo-
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AentoBaHHA 1 OTPUMaHHSA rpaHUYHMX YMOB 3a pe3ynbTataMn qisu4HOro Mo-
AentoBaHHS, ideHTUikauia Ta BepudikaLis Kol 34iMCHIOETLCS 3a pe3ynbTa-
TamMmn (Pisn4HOro MoaentoBaHHSA Takoro npouecy Ta CTeHA0BMX MOTOPHUX BU-
npobyBaHb.

4. BoockoHaneHo KoMmnnekc mMaTeMaTUdYHUX Modeneun rigpasnivyHoro
onopy Ta edekTnBHocCTi poboTn ®TY, a TakoX METOAMK BU3HAYEHHS BNSIMBY
®TY Ha nanueHy eKOHOMIYHICTb amsernbHoro MOB3 Ta cniBBigHOLWEHHS MO-
Ka3HWUKIB MOro epeKTUBHOCTI poBOoTH.

5. Brneple ouiHeHO nanmBHO-eKOMOriYHy edEKTUBHICTb 3aCTOCYBaHHA
®TY gna ansensHoro MNMAB3 gk BUKOHAaBYOro opraHy TEXHOSOriT 3aXUCTy HaB-
KOSTMLLHBbOro cepenoBuLLa Big BUKMAIB 3aKOHO4ABYO HOPMOBAHUX MOSIKOTAHTIB
3 ypaxyBaHHAM MOro rnokasHukis poboTn BNPOLOBX MiXpereHepaLinHoro ne-
pioay.

6. Brnepwe ouiHeHO pauioHarnbHy LWiNbHICTb PO3PaxyHKOBOI CITKA Mpwu
CTEHOO0BUX MOTOPHUX OOCHILXKEHHAX NOoKa3HWKIB piBHA EKB npouecy ekcnny-
artauii EY 3 IN4BS3.

7. Bnepwe 3anponoHOBaHO pauioHanbHi CTPYKTYpU Mogeneun ekcrinya-
Tauii MNAB3 aBapiHO-pATYBanNbHOrO TPAHCMOPTHOrO 3acoby Ta An3erib-reHe-
paTopa anga 6e3nepepBHOro UinnoaoboBoro eHepronocTayvyaHHs.

8. Bnepule OUiHEHO NanmBHO-eKOMNOriYHYy eqEeKTUBHICTb NepeBeeHHS
MAB3 ribpuagHoro AT3 Ta ansenb-reHepaTtopa Anga 6e3nepepBHOro uUinogobo-
BOr0 €HepronocTayaHHs Ha CNOXMBAHHSA MOTOPHOro nanuea 6ionoriYHoro no-
XOKEHHS.

9. Bnepuwe 3anponoHoBaHo niaxig Ao nobyanosn T3HC Big HeraTuBHOrO
snnuey MNAB3 y cknaai EY. Bnepwe Bu3HadeHo micue Takol T3HC y CTpykTy-
pi CYEKB npouecy ekcnnyatauil EY 3 MNOB3 sk yactuHm XKL, Takoro TexHiy-
Horo o6’ekTy, a TakoX Mmicue ®TY Ta KpuTepianbHOro MaTteMaTUYHOro anapa-
Ty B Takin CYEKB.

lNMpakTuyHa UiHHICTb OTPUMaHMX pe3ynbTarTiB NonArae y Takomy.

1. 3anponoHoBaHa BOOCKOHAreHa KoHCTpykuito ®TY ansensHoro MNAB3
3 MOAYNbHUM PO3HIMHUM OE 3i cTaneBoro NMCTOBOro npokaTy 3 HacUMaHHAM
3 MPUPOAHOro COpBeHTY Y CITHACTUX KaceTax, KOTPUN pearisye KoMbiHoOBaHUI
cnocib ounweHHs notoky Bl Big TY, npudamHa pnsa nobynosu Ha 11 OCHOBI
TUNOPO3MIPHOIO PSAY TaKMX BMKOHABYMX MPUCTPOIB TEXHOMOrII 3aXMUCTy HaB-
KonuwHboro cepegosuvwa ansa MNAB3 pisHUX TvNiB Ta MOTYXHOCTI, @ TakoX
cuctem peumpkynsauii Blh, wo ocobnmeo aktyaneHo ansa MAB3, wo Bxe ne-
pebyBaloTb B eKCnsyaTauii TpuBanuin 4ac.

2. BoockoHaneHnn KoMnnekc MeToauk Ta maTepianbHux 3acobiB ans
gisnyHoro mogentoBaHHs npouecie y ®TH ta BunpobyBaHb ®TH y peanbHnX
yMOBax ekcrnnyartauii, a TakoX BAOCKOHaneHa maTemaTuyHa MoAefb Pyxy
aeposonto «BlI' gnsens — THY» y npoTo4Hin YactuHi mogyna ®E dTY npudam-
Hi ANga 30iNCHEeHHA noganblunx JOChigKeHb npoueciB Ta xapakrepuctnk ¢TY
SIK 3anponoHoBaHoI (oNTMMi3auid, 4OBOAKA TOLO), Tak i HOBUX anbTepHaTuB-
HUX NEePCNEKTUBHUX KOHCTPYKLIN.
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3. BoockoHaneHnn KOMMMEKC MaTteMaTUdHMX MoAernen rigpasnivyHoro
onopy Ta eekTnBHOCTI poboTn ®TH, a TakoXK METOANK BU3HAYEHHS BMUBY
®TYH Ha nanuBHy eKOHOMIYHICTb AmsenbHoro B3 Ta cniBBigHOLWEHHS MoO-
Ka3HWUKIB MOro edpeKTMBHOCTI poboTu npudamHull ona OTpUMaHHSA Habopy Bu-
XiOHUX OaHUX NpU 3LINCHEHHS KOMMEKCHONO po3paxyHKOBOro KputepianbHo-
ro ouiHBaHHA pIiBHA 3HadYeHb nokasHukiB EKB npouecy ekcnnyartauil EY 3
MAB3 y Bunagky obnagHaHHA Moro BUMyckHot cuctemu OTH.

4. Pe3ynbTaTtu OLIHIOBAHHA MarMBHO-eKOMOriYyHOI e(PeKTUBHOCTI 3acTo-
cyBaHHa ®TYH ana gmseneHoro MNOB3 sk BUKOHABYOro opraHy TexHornoril 3a-
XUCTY HaBKONMULLHLOrO cepefoBMLLa Bid BUKMAIB 3aKOHOO4ABYO HOPMOBAHMUX
NOSOTAaHTIB rMpudamHi ona Toro, wob BUCTYNUTU OBr'pyHTYBAHHAM po3Lunpe-
HHS 1 BOOCKOHANEeHHs eKonoriYyHoro 3akoHo4aBCcTBa Y TPAHCMNOPTHIW ranyai.

5. Pe3ynbTaTty ouiHOBaHHA paLioHasrnbHOI WiNbHICTb PO3paxyHKOBOI CiT-
KM NpU CTEHOO0BMX MOTOPHUX OOCHIIKEHHSX NOoKasHWKIB piBHA EKB npouecy
ekcnnyaTtauii EY 3 MNAB3 npudamHi ona po3pobkn pekomeHaauin Wwoano 3Hu-
XEeHHs cobiBapTOCTi, NpauesaTpart Ta BUTPAT Yacy Npu 34iIMCHEHHI TaKnUX eKc-
nepuMeHTanbHUX OOCSiIOXeHb NPU BCTAHOBIIEHOMY PIBHI 3HAYeHHA BiANOBIA-
HOT YaCTUHM METOANYHOI CKIIagoBOI MOBHOT Pe3yrnbTyHYOoi NOXMOKN.

6. 3anponoHoBaHi pauioHanbHi CTPYKTYpu mogernen ekcrnnyaTtadil NMAB3
aBapinHO-pPATYBaNbHOro TPAHCNOPTHOro 3acoly Ta Au3enb-reHepaTtopa Angd
besnepepBHOro UiNogoboBoro eHepronoctTavYaHHsa rpudamHi Jna po3pobku
pekoMeHfauin Wwoao nraHyBaHHA OiANbHOCTI Ta NPUAHATTS Kepyrouux pille-
Hb Y chbepi UMBINbHOIO 3axXUCTy.

7. PesynbTaTu OUiHIOBAHHA NanMBHO-EKOSOrNYHOI edeKTUBHOCTI nepe-
BeaeHHs MNMOB3 ribpnoHoro AT3 Ta gusenb-reHepartopa ans 6eanepepBHOro
LinogoboBOro eHepronocTavyaHHA Ha CNOXMBaHHA MOTOPHOro nanuea 6ioso-
MYHOro MOXOOXKEHHS rpudamHi gna Toro, Wob BUCTYNUTU OBI'pyHTYBaHHSAM
AOUINbHOCTI po3byaoBM anbTepHAaTUBHOI eHEPreTUKK, 30KpemMa BMpobHMLTBA
Ta AMcTpmbyuii BIAHOBNIOBaAHUX JyKepen eHepril.

8. CchopmynboBaHun 3a pesynbtatamm SWOT-aHanisy nepenik peko-
MeHOaUin i cTpaTerin Woao NpakTMYHOro 3aCToCyBaHHSA pesynbTaTiB gocnia-
XEHHSA rnpudamHul ans po3podkn 3axonis LWoao niaBuweHHs pisHa EKbB npo-
uecy 6esasapinHol ekcnnyatauii EY 3 N[AB3, 3okpema ogmHuub aBapiiHO-ps-
TyBarnbHOI TexHiku nigpo3ainis JCHC YkpaiHu.

9. 3anponoHoBaHun nigxig oo nodynosn T3HC Big HeraTMBHOro BMAn-
By MNAB3 y cknagi EY npudamHut ona 3acTtocyBaHHA 0O LUMPOKOrO CrekTpy
Buais EY 3 MNAB3 6ygb-akoro tvny. IHgopmauis wono micua takol T3HC y
ctpyktypi CYEKB npouecy ekcnnyaTtaudii EY 3 INOB3 ak yactuHu XKL Takoro
TeXHi4YHOro o6’ekTy npudamHa onNga NoganbLIOro BUKOPUCTaHHA npu po3byao-
Bi TEOpeTUYHMX Ta meTogonoriyHnx ocHoB Ekb ta T3HC. IHdpopmauia woao
Micua ®TY Ta kpuTepianbHOro matemaTnyHoro anaparty B Takin CYEKB npu-
damHa Ansi Noganblloro BUKOPUCTAHHSA Npu po30yaoBi TEOPETUYHUX OCHOB
pO3pobKKM BUKOHaB4YMX npucTtpois T3HC.

Pe3ynbTaTn gocnigXeHb, WO YBIAWIM 0 MOHOrpadii 3HanLWnNM HacTyn-
HOro BNPOBaAXEeHHSA:
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— y npaktuui BupobHuyoi gisnoHocTi MM «<ABTOTPAHC-T» (M. banak-
nes) (akT Npo BNPOBaAKEHHS);

— B HAayKOBO-AoCnigHin poboTi Ta HaBYanbHOMY npoueci (Mpy NiAroToBL
acnipaHTiB 3a cneuianbHicTio 05.05.03 — ABUryHM Ta eHepreTnyHi yCcTaHOBKN)
BioAiny BogHeBol eHepreTukun (oo 2016 p. — Bigainy nopLiHeBUX eHeproycra-
HOBOK) IHCTUTYTY Npobnem mawwmHobynysaHHs iM. A.M. MigropHoro HAH Yk-
paiHu (M. XapkiB) (aKT Npo BNPOBaKEHHSA Ta 6 JOBIOKM MPO BUKOPUCTAHHS);

— Yy HaBYanbHOMY npoueci kadenpu OABUryHIB BHYTPILLIHBOrO 3ropsiHHA
HauioHanbHOro TEXHIYHOro YHIBEPCUTETY «XapKiBCbKUW NOSIITEXHIYHUN IHCTU-
TyT» (M. XapkKiB) (aKT Npo BNPOBaKEHHS);

— Yy NpaKTuLi BUPOBHMYOI OisNbHOCTI ynpaBriHHA 3 MOAepHi3auil Ta pe-
MOHTY BepToniTHOT TexHikn AT «MOTOP Cl4» (m. 3anopixoks) (akT npo Brpo-
Ba)KEHHS);

— Y HaB4YarnbHOMY npoLeci kKadeapwn nNpuUKIagHoOl MeXaHikKM Ta TEXHOSIO-
M 3axucTty HaBkonuwHboro cepeposuwa (oo 15.10.2018 p. — kadeapwm
NpUKNagHol MexaHikn) akynbTeTy TeXHOreHHo-ekosoriyHol 6esnekn Hauio-
HaIbHOro YHiBEPCUTETY LMBINTIbHOrO 3axXmucTy YkpaiHu (M. Xapkis) (npwu nigro-
TOBLi 3006yBaviB BULLIOT OCBITU 3a nepwnm (bakanaBpcbkuMm), opyrum (maric-
TEepCbkUM) Ta TpeTiM (OOKTop inocoii) piBHAMKM 3a cneuianeHicTio 183
«TexHosorii 3axMCTy HaBKONULLHLOIO cepefoBulla» Ta af’loHKTa 3a cheu,.
21.06.01 — ekonoriyHa 6e3neka) (2 akT Npo BNpPOBaPKEHHA Ta 3 OOBIOKU MPO
BUKOPUCTaHHS).

—y npakTuui BMPOBHMYOI AiSNbHOCTI aBTO-TpakTopHoro napky [MpAT
«3miiBCbKka oBoyeBa habpuka» (M. 3MiiB) (goBigka Npo BUKOPUCTaHHS);

— y npaktuui BupobHuyoi gisnbHocti TOB «HBIMT ACTEPA» (M. XapkiB)
(aKT Npo BNPOBaAKEHHS);

— y npakTuui BupobHuyoi gisnsHocTi M1 «AsToTpaHc M» (M. banaknes)
(ooBigka NpoO BUKOPUCTAHHS);

— y npaktuui BupobHuyoi gisneHocTi TOB «IMK 1» (m. Banaknes) (go-
BiZlka NPO BUKOPUCTaHHSA);

—y npaktuui rocnogapcbkoi gisneHocTi TOB «ToprisenbHa dipma
«®PEHIKC — C» (m. XapkiB) (goBigka npo BUKOPUCTAHHS).

MaTepianu gocnigxeHHAa onybnikoBaHo y 260 npaugsx, a came: 4 Mo-
Horpadiax (3 akux 1 iHO3eMHOKW MOBOW, 1 BMaaHa y KpaiHi €BponencbKol
Cninkn — Pecny6niui MonbLwi, 1 — ogHoocibHo), 83 cTtatTax (3 skmux 19 y 3a-
KOpO4OHHUX BMAaHHsX (Pocincbka denepauia, Pecnybnika binopyck, Pecny6-
nika KasaxctaH, Pecnybnika lNonbwa), 26 iHo3eMHO MOBOM, 4 iHOeKcoBa-
HUX Y HAyKOMETPUYHIN 6asi Scopus, 4 y enNekTPOHHUX BMAAHHSAX), 1 pyKONUCI
anceprTadii, 1 aBTopedepari, 8 3BiTax npo HOP, Te3ax 156 gonosigen (3 AKkux
10 y maTepianax 3akopaoHHUX KoHdepeHuin, 60 iHo3emHo MoBoto, 40 y Ma-
Tepianax MiKHapoOHUX KOHpepeHuin), 27 KOHKYPCHUX HayKoBWUX POBIT CTy-
AEHTIB Ta KypcCaHTiB, 7 3 AKMX MOCINN NPU3OBIi MiCUA Ha BCEyKpalHCbKMX Ta
MDKHapOAHNX KOHKypcaX, 1 pyKOnUCi KOHKYPCHOI HaykoBol po6oTn Monogoro
BYEeHOro (guBe. gogaTok b).
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MaTepianu gocnigxeHHsa npounwnu anpob6aditro Ha 101 HaykoBO-TEX-
HIYHNX, HAYKOBO-MPaKTUYHUX | HAYKOBO-METOANYHMX KOHbepeHLUisx, 12 nigcy-
MKOBWUX KOH(PEPEHLisIX KOHKYPCIB CTYLEHTCbKMX HayKoBMX pobiT Ta 12 KOHrpe-
cax, 1 cumnosiymi, 1 BuctaskoBomy ¢popymi (Bcboro — 126 3axopis), a came:
20 3akopgoHHux (Pocicbka depnepadis, Pecnybnika binopyck, Pecnybnika
KasaxctaH, Pecnybnika lNonbla), 82 mixkHapogHoro piBHs i 30 3aranbHoaep-
XaBHOro piBHA (oMB. gogaTok b).

3a pesynbTaTaMun 34iINCHEHUX OOCIIOXKEHb MigroToBfIeHO 27 HayKOBUX
pOOIT YneHiB HayKOBO-TEXHIYHOrO TOBApUCTBA KYPCaHTIB, CTYAEHTIB Ta MOJIO-
ANX BYEHNX Kadpeapu NpUKIagHOT MeXaHiku Ta TEXHOMOrN 3aXUCTy HaBKOJSU-
WHboro cepeposuwa HYLI3 YkpaiHn, 3 akux: 25 ana yvacti y BceykpalHCbKO-
MY KOHKYPCi CTYQEHTCbKUX HayKOBUX POBIT 3 NPUPOAHNYUX, TEXHIYHUX i TyMa-
HiTapHUX HaykK, 1 ansg yvacti y MibkHapo4HOMY KOHKYPCI CTYQEHTCbKUX HayKo-
BUX pobiT Ta 1 ona yyacTi y obrnacHoMy KOHKypCi « Hankpalummn monoamin Hay-
KoBeub XapkiBwunHu». Cepen Hux: 27 pobit nepemornn y | Typi Ta 6 pobiT
nocinu npusosi micusa y |l Typi BceykpaiHcbkoro koHKypcy; 1 poboTta nocina
npusose micue y MixxHapogHOMY KOHKypCi (amB. goaaTok b).

3a pesynbTataMmu 34iNCHEHMX OOCHIAKEHb TPOE YneHIiB HayKOBO-TEXHIY-
HOro TOBapUCTBA KYpPCaHTIB, CTYAEHTIB Ta MONogMX BYEHUX Kadbeapu Mnpuk-
nagHol MexaHiku Ta TEXHOSIONN 3aXUCTy HaBKONULLHBLOro cepegosuwa HYLI3
YKpaiHM BUCYHYTO Ha 3000yTTA M YOOCTOEHO IMEHHUX CTUMNEHAIN: KypcaHT
Exenun O.B. (2015 p.), kypcaHT lNonikaHosa O.B. (2017 p.) — CtuneHais im.
O.C. Macenbcbkoro, kypcaHT AuykacoBa M.A. (2017 p.) — CtuneHais Xapkis-
CbKOro Micbkoro ronosu «O6aapoBaHiCTb.

CTpykTypa Ta ob6car po6otn. MoHorpadis BuknageHa Ha 522 ctop., 3
AKMX 415 CTOp. OCHOBHOrO TEKCTY, MICTUTb CMUCOK YMOBHUX MO3HAYeHb Ta
CKOpoyeHb Ha 4 cTop., nepeamMoBy Ha 16 cTop., BCTyn Ha 22 CTOp., YOTUPKU
rnaBeu, 22 po3ginu, 3aranbHi BACHOBKKU Ha 14 cTop., cnucok 3 140 mxepen no-
cunanHs Ha 10 cTop., Tpy gogatku Ha 50 cTop., BiAOMOCTI NpO aBTOpIB Ta pe-
LEeH3eHTIiB Ha 8 cTop. Y TeKkcTi moHorpaddil npucyTHi 256 pucyHkiB, 64 Tab-
nmub, 155 dopmyn.

CnoBa BAAYHOCTiI. ABTOPCLKMI KONEKTMB BUCIOBIOE BOSAYHICTb 3a
KOHCYINbTaTUBHY W NPaKTU4HY OONOMOry B OTPMMaHHI HayKOBMX AaHUX, WO
NArAM B OCHOBY OOCHIIKEHHS, sKke BigobpaxeHe y uin MoHorpadil, HacTyn-
HUM nepcoHanisMm: 4. T. H., npodecopy A. 1. MapuyeHky (HauioHanbHUn TeXHi-
YHUI YHIBEPCUTET «XapKiBCbKUA NONITEXHIYHUIA IHCTUTYT»), 4. T. H., Npodecopy
B. A. AHOpoHosy (HauioHanbHUI YHIBEPCUTET LMBINIbHOIO 3axmMcTy YKpaiHu),
A. T. H., npodecopy [. B. lNapcadaHosy (HauioHanbHUN TEXHIYHUIA YHIBEPCUTET
«XapKiBCbKU MONITEXHIYHUA IHCTUTYT»), A. T. H., npodecopy O. [1. Cmpokosy
(3anopisbkni KNacUYHUN NPUBATHUN YHIBEPCUTET), K. T. H., C. H. C. A. M. Jleeme-
posy (IHCTUTYT npobnem mawwmnHobyaysaHHs iM. A. M. MNigropHoro HAH Ykpai-
HW), K. T. H., C. H. C. A. M. AgpameHKy (IHCTUTYT Npobnem MalnMHoByayBaHHS M.
A. M. NigropHoro HAH Ykpainu), K. T. H., goueHTy /. 1. Bacunsegy (CxigHoykpa-
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THCbKMIM HauioHanbHUM yHiBepcuteT iM. B. [dang), nposigHOMY iHXeHepy B. M.
CemuckiHy (IHCTUTYT npobriem mawmHobyaysaHHs iM. A. M. MNMigropHoro HAH Yk-
paiHn), BuKnagady suwloi kateropil J1. |. PogeHCbKOMY (XapKiBCbKUM MeXaHid-
HUK TexHikym iMm. O. O. Mopo3soBa), K.T.H., goueHty I. B. MiweHKy Ta Buknagady
B. I. LLlepbakosy (XapkiBCcbke BULLE NpodoecinHe yunnuuie Ne 6).

CTpyKTypa AaHOro AOChiMKeHHs, LLO TaKoX ABNse cobo MOoro anro-
pUTM i BKNtoYae B cebe 12 nocnigoBHUX KPOKIB, NpefcTaBneHa Ha puc. B.1.

Kpok 1
MocTaHoBKa npobnemu,
06rpyHTYBaHHS akTyanbHOCTI,
BU3HAYEHHS METU, 3aBOaHHS,
ob'ekTy, NpegmeTy, 3agav
JocnigXeHHs 3rigHo Ao Moro
TeMU, BUBHAYEHHS Kona
MeTOo/iB OOCHiOKEeHHS

Kpok 6
30iNCHEeHHs MaTemMaTU4YHOro
MOZIEMOBaHHA MPOoLLEeCy pyxy

pearnbHOro aepo30s1bHOro
TEKy4oro cepefoBuiia y

NPOTOYHIN YaCcTHI Moayns

OTY gusenbHoro MNAB3 Ta
aHani3 noro pesynbraris

Kpok 7
lMnaHyBaHHSA i nigroToBka
NnoeTanHoro ekcnepMMeHTarb-
HOro AOCHiAKEHHs1 pobounx
XapaKTepPUCTUK po3pobreHoro
OTY B ymoBax ekcnnyaTtauii,
HabNWXEHUX 0O peanbHUX

Kpok 12
Mobynosa T3HC Big
HeratusHoro Bnnuky MAB3 y
cknagi EY, dopmynioBaHHS
nepeniky pekoMmeHaaLin woao
NPaKTUYHOro 3aCTOCYBaHHA
pesynbTaTiB AOCHiAKEHHS,
nnaHyBaHHSA HanpPsAMKiB
noAanbLUnX JOCHiAXeHb

Kpok 2
AHanis HayKoBO-TEXHIYHOI,
[OBIAHNKOBOI, HOPMaTUBHOI Ta
naTeHTHOI NniTepaTypu,
iepapxidHnx KrnacudikaTopis,
CYEkB, BoockoHaneHHs
KOHCTpYKUiT ®TY

Kpok 5
lMnaHyBaHHSA, nigroToBKa
MaTtemaTU4HOro
MOZESNIOBaHHS NPOLIECY PYXY
peanbHOro aepo30s1bHOro
TEKy4oro cepefoBuiia y
NPOTOYHIN YacTUHI MOayns
OTY ansensHoro MNMAB3

Kpok 8
30iNCHEeHHs1 noeTanHoro
eKcnepumeHTanbHoro
AOCIioKeHHS pobounx
XapakTepuUcTUK po3pobreHoro
®TY B ymoBax ekcnnyaTalui,
HabNMKEeHNX 0O pearnbHuX,
Bepudikauia n igeHTuikauis
pes3ynbTaTtiB MaTeMaTUYHOIO
MOEenoBaHHSA, aHani3 horo
pesynbTaTiB

Kpok 11
AHani3 pesynbTaTiB
JocCnigpKeHHs,
BNHECEHHS BUCHOBKIB,
hopMyntoBaHHA HAYKOBOI
HOBW3HMW Ta NPKTUYHOI
LiHHOCTI pe3ynbTaTiB
DOCNiOXEeHHs, 30iINCHEHHS
SWOT-aHanisy pesynbTtarTis
JocrnigpkeHHs, opMyBaHHA
SWOT-cTparerin

Kpok 3
MnaHyBaHHA, NigroToBKa
di3n4HOro moaentoBaHHA Npo-
Liecy pyxy peanbHoro
aepo30IIbHOr0 TEKY4Oro
cepepoBuLa y NPOTOYHIN Yac-
THHI mogyns ®TY gusenbHoro
naB3

Kpok 4
30iicHeHHs isnyHOro
MOZEMOBaHHA MPOLLEeCy pyxXy
pearnbHOro aepo30s1bHOro
TEKy4oro cepefoBuiia y
NPOTOYHIN YaCcTuHI Moayns
OTY gusenbHoro MNAB3 Ta
aHania noro pesynbraris

Kpok 9
MnaHyBaHHSA, NiAroToBKa i
3[iNCHEHHS OL,iHIOBaHHA
e(EeKTMBHOCTI 3aCTOCYBaHHSA
po3pobneHoro dTY qk
BMKOHABYOro opraHy
TEeXHOMoril 3axncTy
HaBKOJTMLUHBbOIO cepenoBuLLa
LUNSIXOM BUKOHAHHSA
pO3paxyHKOBOro nopis-
HANBHOIO KpUTEPianbHOro
JocCnigXeHHs

Kpok 10

lMnanyBaHHS, NiAroToBKa i
3[iNCHEHHST AOCNIMKEHb W00
NPaKkTUYHOro 3aCTOCYBaHHS
BOOCKOHanNeHoro
MaTemMaTu4HOro anaparty
KOMMEKCHOro narmBHoO-
€KONOoriYyHoro Kputepito Npog.
Irops MNapcapaHoBa y
HanpsaMKy 3abe3neyvyeHHst
nesHoro piBHA EKB npouecy
ekcnnyarauii EY 3 N[B3

Puc. B.1 — CTpykTypa gocnigkeHHs
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INTRODUCTION

Relevance of the study. As mentioned in the Preamble, the mono-
graph is devoted to the issues of mathematical modeling of processes in the
filter element (FE) of a particulate matter filter (DPF) for diesel reciprocating
internal combustion engine (RICE), physical modeling of these processes on
the engineless research plant (ERP) and on the engine test bench (ETB) with
the 2Ch10.5/12 autotractor diesel engine, as well as aspects of practical ap-
plication of the calculated criteria-based assessment of the ecological safety
(ES) level of the accident-free exploitation process of power plants (PP) with
RICE on the basis of improved mathematical apparatus of complex fuel-eco-
logical criterion of Prof. Igor Parsadanov (NTU «KhPI») and its conversion
formula for the exhaust gas (EG) flow.

The relevance of the study topic covered in this monograph is due to
the results of the analysis of its compliance to the content of the higher edu-
cation standard in the field of knowledge 18 «Production and technology»
specialty 183 «Environmental protection technologies» for the third level of
higher education students (PhD) and for the second level (bachelor), the re-
sults of which are given below.

The higher education standard mentioned above is approved for the se-
cond (bachelor) level of higher education applicants by the Order of the Minis-
try of Education and Science of Ukraine Ne 1241 of 13.11.2018, and the stan-
dard for the third (PhD) level is currently available only in form of the project
considered by the Ministry of Ecology and Natural Resources of Ukraine and
the Federation of Employers of Ukraine, at the meeting of the Higher Educa-
tion Sector of the Scientific and Methodological Council of the Ministry of Edu-
cation and Science of Ukraine (Protocol Ne 7 of 27.09.2016), was considered
and approved at the meeting of the Subcommittee on specialty 183 «Environ-
mental protection technologies» of Scientific and technical committee Ne 10 in
construction and technology of Scientific and Methodological Council of the
Ministry of Education and Science of Ukraine (Protocol Ne 7 of 24.04.2018).

According to the standards for defined education level, the subject area
of the specialty is defined as «Technologies for environmental protection and
scientific solution of environmental problems and problems. Environmental
protection (schemes, facilities, technologies for protection of the atmosphere
and agrosphere, water bodies, reclamation of degraded lands, quarries, was-
te heaps and other man-made objects)», object of study as «Environmental
protection technologies», objectives training as «Formation of professional
competences necessary for innovative research activity and introduction of
modern technologies of environmental protection», theoretical content of the
Subject area of specialty as «Fundamental and applied scientific researches
on development of technologies of protection of environment components
from negative anthropogenic and technogenic influence», methods, methods
and technologies of training as «Methods of field and laboratory researches
of components of environment using chemical, physical, physical-chemical,
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biological methods and GIS technologies; collecting, processing and interpre-
ting research findings in the environmental field; methods of scientific-produc-
tion, design, organizational and management activity», tools and equipment
for training as «Modern technological and laboratory equipment and devices,
computer equipment and software, environmental control devices, environ-
ment cleaning equipment».

Thus, the scientific and technical questions of creation of theoretical
and material basis for the sequentially complex development of the DPF for
RICE as the executing devices of environmental protection technologies from
the legislative normalized pollutants in their EG flow and the components of
the ESMS of process of accident-free exploitation process of PP with RICE,
predicting and obtaining their performance characteristics and, ultimately, as-
sessment of effect from application of such devices, on the authors' deep
conviction, fully complies with the passport of specialty 183 «Environmental
protection technologies».

Improving the ecological performance of RICE is one of the main tasks
for leading engineers in all developed countries. Requirements for ecological
indicators of RICE are mandatory, as they are legislative normalized — in EU
countries, currently, the UNECE R-49 EURO V Regulations are in force for
motor vehicles, according to which the middle exploitation emission of PM
from EG of diesel engine is determined during tests on the standardized stea-
dy testing cycle ESC shall not exceed 0.02 g/(kW-h) [1]. In this case, bringing
the technical level of the diesel engine to the next level of these standards in-
creases its cost by 40 %. On PM fraction accounts for 20 — 45 % of the total
equivalent toxicity of EG of diesel engine, since they contain carcinogenic and
mutagenic substances [8].

On the other hand, a significant contribution to the pollution of inviron-
ment by PM emissions is due to the large number of objects in the structure
of our vehicle fleet, equipped with diesel engines, which have been in explo-
itation for more than 15 years and have not had any means of reducing the
toxicity of their EG since the beginning of exploitation or lost their due to diffe-
rent circumstances. The dieselation process of the vehicle’'s World Park and
the widespread use of EG recirculation systems in their construction, which
require their mandatory cleaning, form the need for the development and im-
plementation of such devices. Particularly acute this problem becomes for ve-
hicles that operating in conditions of limited air exchange and in places of
congestion of people — these are shunting locomotives, warehouses, quarri-
es, construction and mine machines, ships working in the water area of resort
cities, emergency, rescue and military equipment.

The leading role in the structure of methods and means of reducing the
toxicity of diesel engine EG and preparation of EG for recycling are occupied
by various principles of operation of the system, which purify the EG flow from
legalislative normalized harmful substances. Such systems most often conta-
in DPF that remove PM from the EG flow, accumulate and retain them in their
FE until the filters are cleaned by themselves (regeneration process). Howe-
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ver, such devices have a number of disadvantages, such as: high cost (about
$ 900 per FE and $ 1200 per DPF), low manufacturability (requiring a high
culture of production and exploitation, containing complex and precision stru-
ctural elements and catalytic coatings) and low reliability in exploitation (prone
to shock destruction and abrasive wear, sensitive to the use of low-quality di-
esel fuels and motor oils, their resource is 100 — 150 thousand km of vehicle
run), as well as the creation of a relatively high HR in the diesel exhaust sys-
tem (3.5 — 25 kPa), recurrent needs for energy consumption (and hence —
motor fuel) to restore the operation state (10 % of middle exploitation specific
effective mass hourly fuel consumption). While the last two drawbacks are
fundamental, the first three can be overcome or reduced by developing new
DPF designs and using them to produce non-deficient materials of domestic
origin.

Known approaches from the specialized literature to the designing of
devices for purification of aerosols from their dispersed phases, as well as
methods for prediction and determination of their performance do not take in-
to account the specifics of operation in the conditions in the diesel exhaust
system. The essence of the special methods by which such specificity can be
taken into account is the trade secret of the manufacturers of the DPF.

Thus, the solution of the problem of reducing the emission of PM with
the EG flow of diesel engines (new and, especially, wich are in exploitation)
due to the use of domestic-made DPF, which does not contain catalytic coa-
tings, has high rates of cleaning efficiency, versatility, manufacturability and
operational reliability, and at the same time low HR, cost and weight-size indi-
cators, is an urgent task that has scientific and practical interest.

So, the worded above considerations determine the relevance of the
topic of this monograph.

Communication with scientific programs, plans, topics. This scien-
tific study reflects the main results of following scientific research works:

— completed state budget SRWs of A.M. Podgorny Institute for Mecha-
nical Engineering Problems of NAS of Ukraine by topics:

«Development of low-cost technology and an automated
system for cleaning of diesel exhaust gases from particulate mat-
ters» (SR Ne 0111U001762, 2011 — 2012, performer);

«Scientific and technical foundations for increasing the level
of economic and environmental indicators of power plants with in-
ternal combustion engines by developing new structural schemes
and improving methods for using alternative motor fuels» (SR Ne
0110U002660, 2010 — 2013, performer);

«Development of science ambushes and methods, the need
for efficient adaptation of transport ICE to alternative fuels of bio-
logical expedition» (SR Ne 0114U001438, 2014 — 2018, perfor-
mer);
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— completed self-supporting SRWs of A.M. Podgorny Institute for Me-
chanical Engineering Problems of NAS of Ukraine by topics:

«Determination of energy-ecological characteristics of corn
oil ethyl esters» (SR Ne 0114U004211, 2014, performer);

«Scientific and technical principles of application in the tran-
sport engines of bioethanol and biodiesel obtained by the latest
technologies. Stage 2: Design and experimental studies of ways
of increasing the environmental performance of diesel powered by
mixed biodiesel fuel» (SR Ne 0113U003754, 2013 — 2014, perfor-
mer);

— completed initiative SRWs of the National University of Civil Defence
of Ukraine on the following topics:

«Theoretical research and development of devices for incre-
asing the safety of operation of power plants based on diesel en-
gines» (SR Ne 0115U002040, 2015 — 2016, responsible perfor-
mer);

«Methodological support for the criteria-based assessment
of efficiency of functioning of the system of ecological safety ma-
nagement of the process of exploitation of power plants of emer-
gency and rescue equipment» (SR Ne 0117U002002, 2017 —
2018, responsible executor),

— performed initiative SRW of the National University of Civil Defence of
Ukraine on the following topic:

«Using of fuzzy logic apparatus and psychophysical scales
in the criteria-based assessment of ecological safety level» (SR
Ne 0119U001001, 2019 — 2021, head).

Topic of the study reflected in the monograph is fully consistent with the
main points of the «Strategy for Sustainable Development «Ukraine — 2020y,
approved by Presidential Decree Ne 5/2015 of 12.01.2015, «Regulation on
the Organization of Environmental Support of the SES of Ukraine», approved
by Order Ne 618 (from main activity) of 20.09.2013, as well as «Typical Regu-
lations on Regional and Local Commission on Technogenic and Ecological
Safety and Emergency Situations», approved by Resolution of the Cabinet of
Ministers of Ukraine Ne 409 of 17.06.2015.

Methods of the study are the followings: analysis of scientific, techni-
cal, regulatory, reference and patent literature; analysis of ecologicel safety
management systems; principles of systematic approach, multilevel decom-
position, analysis of hierarchical structures, tenth division; methods of analy-
sis of bench motor test data, calculation of middle exploitation values of tech-
nical, economic and ecological performance of RICE on standardized steady
testing cycles; mathematical models of HR of DPF and the efficiency of PDF;
the method of calculation of the influence of HR of the elements of the exha-
ust system of diesel engine fuel economy; improved methodica of application
of complex fuel and ecological criterion of Prof. Igor Parsadanov; least squa-
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res method; methods of finite volumes, splitting of operators, dummy regions
and interpenetrating continuums in mathematical modeling of the motion of a
real gaseous aerosol fluid by the Navier-Stokes equation; method of cold pur-
ging in the physical modeling of gas-dynamic processes; design and producti-
on of experimental working layouts, laboratory equipment and exhibit sample,
provisions of scientific disciplines «Theory of RICE», «Metrology», «Ecologi-
cal Safety Management Systems», «Environment Protection Technologies».

Purpose of the study is to create the methodological and material ba-
ses for the sequential complex development of the components of the system
of neutralization of legislative normalized pollutants in the EG flow of PP with
RICE as the executing devices of environmental protection technology and
the implementation of such algorithm on the example of the DPF for autotrac-
tor diesel engine.

Object of the study is the DPF of diesel RICE as the executive device
of environmental protection technology against legislative normalized pollu-
tants in composition of PP with RICE aerosol emission.

Subject of the study is the constructive features and processes that
take place in the object of the study.

Problem of the study is to implement the idea of a new design of the
DPF, formulated as the results of the analysis of specialized literature and in
accordance with the developed of ecological safety management system and
developed hierarchical classifiers of such devices, in several variants of the
design of the its working layouts, the flow and features of physical processes
modeling on the created laboratory equipment and the adapted software
CFD-complex, the results of which are identified and verified in the course of
bench motor studies on the modernized laboratory equipment, and evaluation
of the effect obtained from the use of the designated executive device of en-
vironmental protection technology by performing a complex calculated com-
parative criteria-based assessment using the modernized mathematical appa-
ratus, the construction of an exhibition sample of such DPF, which preparati-
on of a set of documents for applying for a patent of Ukraine for utility model.

Tasks of the study are in the following points.

1. Analysis of scientific and technical, reference, normative and patent
literature on the topic of the study, ESMS of exploitation process of the PP
with RICE, hierarchical classifiers of ES factors, the source of which is RICE,
methods and means of purification of the EG flow of RICE from the legislative
normalized pollutants and means for regeneration of aggregates of the sys-
tem of neutralization of such pollutants in the EG flow.

2. Planning, preparation and implementation of physical modeling of the
process of motion of a real aerosol fluid in the flowing part of the DPF module
of the diesel RICE on a engineless research plant, and analysis of its results.

3. Planning, preparation and implementation of mathematical modeling
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of the process of motion of a real aerosol fluid in the flowing part of the DPF
module of diesel RICE and analysis of its results.

4. Planning, preparation and implementation of a step-by-step experi-
mental study of the performance characteristics of the developed DPF under
operating conditions, close to real ones, on a engine test bench with a
2Ch10.5/12 autotractor diesel engine, verification and identification of mathe-
matical modeling results, analysis of its results.

5. Planning, preparation and implementation of the evaluation of the ef-
ficiency of application of the developed DPF as the executive device of envi-
ronmental protection technology by performing the calculated comparative
criteria-based assessment.

6. Planning, preparation and implementation of studies on the practical
application of the improved mathematical apparatus of the complex fuel and
ecological criterion of Prof. Igor Parsadanov in the direction of ensuring a cer-
tain ES level in the exploitation process of PP with RICE.

7. SWOT-analysis of the results of the study.

8. Developing and description of the scheme of EPT from the negative
impact of the RICE in PP. Determining the place of such EPT in the structure
of ESMS of the exploitation process of PP with RICE as a part of LC of such
technical object, as well as the place of DPF and criterial mathematical appa-
ratus in such ESMS.

Scientific novelty of results of the study is on following.

1. Improved construction of the DPF of diesel RICE with modular deta-
chable FE of steel rolled sheet with natural sorbent filling in mesh cartridges
without catalytic coating, which implements a combined method of cleaning
the EG flow from PM, which is complex effects of inertial influence on PM,
filtration and adsorption.

2. It was improved the complex of methods and material means for
complex and consecutive physical modeling of the processes in the DPF and
tests of the DPF under conditions of real exploitation.

3. It was improved the mathematical model of motion of aerosol «Diesel
EG — PM» in the flowing part of the module of FE of DPF by adaptation to the
object of modeling and obtaining boundary conditions by the results of physi-
cal modeling, the identification and verification of which is carried out as a re-
sult of physical simulation of such a process and bench motor tests.

4. It was improved the complex of mathematical models of hydraulic re-
sistance and efficiency of the DPF, as well as the methods for determining
the influence of the DPF on the fuel efficiency of diesel RICE and the ratio
between DPF performance indicators.

5. For the first time, the fuel and ecological efficiency of the use of DPF
for diesel RICE as an executing device of environmental protection technolo-
gy against the emissions of legislative normalized pollutants was assessed
with taking into account its performance during the inter-regeneration period.

6. For the first time, the rational density of the computational mash in
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bench motor tests of the ES level indicators of exploitation process of PP with
the RICE was evaluated.

7. For the first time, rational structures of exploitation models of the
RICE of emergency and rescue vehicle and a diesel generator for continuous
daily energy supply have been proposed.

8. For the first time, fuel and ecological efficiency of transfer of RICE of
hybrid vehicle and diesel generator for continuous daily energy supply for the
consumption of motor fuel of biological origin was evaluated.

9. For the first time, the approach to the developing of EPT from the ne-
gative impact of the RICE in PP was proposed. For the first time, the place of
such EPT in the structure of ESMS of the exploitation process of PP with
RICE as a part of LC of such technical object, as well as the place of DPF
and criterial mathematical apparatus in such ESMS.

Practical value of results of the study is on following.

1. Improved construction of the DPF for diesel RICE with modular deta-
chable FE of steel rolled sheet with filling of natural sorbent in mesh casset-
tes, which implements a combined method of cleaning the EG flow from PM,
are suitable for designing of dimension-type series of such device for different
types and effective power of RICE, as well as EG recirculation systems,
which are in exploitation for a long time.

2. Improved complex of methods and material means for physical mo-
deling of processes in the DPF and DPF tests under real exploitation conditi-
ons, as well as an improved mathematical model of the motion of aerosol «Di-
esel EG — PM» in the flow part of the DPF module are suitable for carrying
out further studies of the processes and characteristics of DPF of both propo-
sed (optimization, refinement, etc.) and new alternative perspective construc-
tions.

3. Improved complex of mathematical models of hydraulic resistance
and efficiency of the DPF, as well as methods of determining the influence of
the DPF on the fuel fuel efficiency of diesel RICE and the ratio between DPF
efficiency indicators are suitable for obtaining a set of initial data for the imple-
mentation of a complex criteria-based calculation of the level of magnitudes
of the ES of PP with RICE in case of equipment of its exhaust system by the
DPF.

4. Results of assessment of fuel and ecological efficiency of application
of DPF for diesel RICE as the executing device of environmental protection
technology from legislative normalized pollutants are suitable to grounding
the expansion and improvement of environmental legislation in the transport
sector.

5. Results of the assessment of rational density of the calculation mash
in bench motor studies of the ES level of exploitation process of PP with
RICE are suitable for the development of list of recommendations for redu-
cing the monetary cost, labor costs and time spent in carrying out of such ex-
perimental studies at the at the preset level of the magnitude of correspon-
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ding part of the methodical component of the total error.

6. Proposed rational structures of exploitation models of emergency
and rescue vehicle and diesel generator for continuous daily power supply
are suitable for development of recommendations list on planning of activity
and decision-making in the field of civil defence.

7. Results of assessment the fuel and ecological efficiency of transfer of
RICE of hybrid vehicle and diesel generator for continuous daily energy sup-
ply for the consumption of motor fuel of biological origin are suitable for sub-
stantiation the developing of alternative energy, in particular the production
and distribution of renewable energy sources.

8. List of recommendations and strategies for the practical application
of the study results, formulated by the results of the SWOT-analysis, is suita-
ble for the development of measures to increase the ES level of the process
of accident-free exploitation process of PP with RICE, in particular units of
emergency and rescue equipment of departments of the SES of Ukraine.

9. The proposed approach to the developing of EPT from the negative
impact of the RICE in PP is suitable for application to a wide range of PP ty-
pes with RICE of any type. Information on the place of such EPT in the struc-
ture of ESMS of the exploitation process of PP with RICE as part of the LC of
such a technical object is suitable for further use in the development of theo-
retical and methodological foundations of ES and EPT. Information on the
place of the DPF and the criterial mathematical apparatus in such ESMS is
suitable for further use in the development of the theoretical foundations of
the development of executive devices of EPT.

Results of the study included in the monograph have found the follo-
wing implementation:

—in the practice of production activity of PE «<AVTOTRANS-T» (Bala-
kleya city) (act on implementation);

— in research work and educational process (for postgraduate students
in the specialty 05.05.03 — engines and power plants) of the Department of
Hydrogen Energy (until 2016 — Department of Piston Power Plants) of the
A.M. Podgorny Institute for Mechanical Engineering Problems of NAS of Uk-
raine (Kharkiv city) (act on implementation and 6 certificates of using);

— in the educational process of the Department of Internal Combustion
Engines of the National Technical University «Kharkiv Polytechnic Institute»
(Kharkiv city) (act on implementation);

— in the practice of production activity of the Department for Moderniza-
tion and Repair of Helicopter Equipment of JSC «MOTOR SICH» (Zapori-
zhzhia city) (act on implementation);

—in the educational process of the Department of Applied Mechanics
and Environmental Protection Technologies (until 15.10.2018 — Department
of Applied Mechanics) of the Faculty of Technogenic and Ecological Safety of
the National University of Civil Defence of Ukraine (Kharkiv city), (for higher
education applicants for the first (bachelor's), second (master's) and third
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(Ph.D.) levels in the specialty 183 «Environmental technologies» and adjunct
for specialty 21.06.01 — ecological safety) (2 acts on implementation and 3
certificates of using).

— in the practice of production activity of the auto-tractor park of PJSC
«Zmiiv Vegetable Factory» (Zmiiv city) (certificate of using);

— in the practice of production activity of LLC «RPE ASTERA» (Kharkiv
city) (act on implementation);

— in the practice of production activity of PE «Autotrans M» (Balakleya
city) (certificate of using);

— in the practice of production activity of LLC «PMK 1» (Balakleya city)
(certificate of using);

—in the practice of economic activity of LLC «Traiding firm « FENIKS —
S» (Kharkiv city) (certificate of using).

Materials of the study were published in 260 papers, namely: 4 mono-
graphs (of which 1 in a foreign language, 1 published in the European Union
country — the Republic of Poland, 1 — alone), 83 articles (19 of which were in
foreign editions (Russian Federation, Republic of Belarus, Republic of Kaza-
khstan, Republic of Poland), 26 in foreign language, 4 indexed in Scopus sci-
entific-metric database, 4 in electronic publications), 1 dissertation manu-
script, 1 autoreferate, 8 reports on RSW, abstracts of 156 reports (10 of which
in foreign conferences, 60 in foreign languages, 40 in materials of internatio-
nal conferences), 27 competitive scientific works of students and cadets, 7 of
which won prizes at National and International competitions, 1 manuscript of
competitive scientific work of a young scientist (see Appendix B).

Materials of the study were approbated at 101 scientific-technical, sci-
entific-practical and scientific-methodological conferences, 12 final conferen-
ces of competitions of student scientific works and 12 congresses, 1 symposi-
um, 1 exhibition forum (total — 126 events), namely: 20 foreign (Russian
Federation, Republic of Belarus, Republic of Kazakhstan, Republic of
Poland), 82 of international level and 30 of national level (see Appendix B).

According to the results of the study, 27 scientific papers of the mem-
bers of the Scientific and Technical Society of Cadets, Students and Young
Scientists of the Department of Applied Mechanics and Environmental Pro-
tection Technologies of the National University of Civil Defence of Ukraine
were prepared, of which: 25 for participation in the All-Ukrainian competition
of student scientific works in natural, engineering and humanities sciences
and 1 for participation in the International competition of student scientific
works and 1 for participation in the regional competition «The best young
scientist of Kharkiv region». Among them: 27 won the first round and 6 won
the second round of the All-Ukrainian Competition; 1 work won a prize in the
International Competition (see Appendix B).

According to the results of the studies, three members of the Scientific
and Technical Society of Cadets, Students and Young Scientists of the De-
partment of Applied Mechanics and Environmental Protection Technologies
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of the National University of Civil Defence of Ukraine were nominated and
awarded with scholarships: cadet Olexiy Ezheliy (2015), cadet Olga Polikano-
va (2017) — Scholarship to named after Olexandr Maselsky, cadet Maryna
Achkasova (2017) — Kharkiv Mayor Scholarship «Gifted».

Structure and scope of work. The monograph is set out on 522 pa-
ges, of which 415 pages is the main text, contains a List of symbols and ab-
breviations on 4 pages, a Preamble on 16 pages, Introduction on 22 pages, 4
Sections, 22 Chapters, General conclusions on 14 pages, a List of 140 sour-
ces of reference on 10 pages, 3 Appendixes on 50 pages, Information about
authors and reviewers on 8 pages. The text of the monograph contains 256
figures, 64 tables, 155 formulas.

Words of gratitude. The author's team is grateful for the advisory and
practical assistance in obtaining the scientific data that formed the basis of
the research, which is reflected in this monograph, to the following persons:
Doctor of Science (Engineering), Professor, Andriy Marchenko (National
Technical University «Kharkiv Polytechnic Institute»), Doctor of Science (En-
gineering), Professor Volodymyr Andronov (National University of Civil Defen-
se of Ukraine), Doctor of Science (Engineering), Professor Igor Parsadanov
(National Technical University «Kharkiv Polytechnic Institute»), Doctor of Sci-
ence (Engineering), Professor Olexandr Strokov (Zaporizhzhia Classic Priva-
te University), Candidate of Science (Engineering), Senior Research Fellow
Anton Lievtierov (A.M. Pidgorny Institute for Mechanical Engineering Prob-
lems of NAS of Ukraine), Candidate of Science (Engineering), Senior Rese-
arch Fellow Andriy Avramenko (A.M. Pidgorny Institute for Mechanical Engi-
neering Problems of NAS of Ukraine), Candidate of Science (Engineering),
Docent Igor Vasilyev (V. Dahl East Ukrainian National University), Leading
Engineer Vitaliy Semykin (A.M. Pidgorny Institute for Mechanical Engineering
Problems of NAS of Ukraine), Lecturer of Highest Category Leonid Rovensky
(O.0. Morozov Kharkiv Mechanical Technical School), Candidate of Science
(Engineering), Docent Igor Mishchenko and Lecturer Valeriy Shcherbakov
(Kharkiv Hugh Professional College Ne 6)

Structure of the study, which is also its algorithm and includes 12
consecutive steps, is presented in Fig. B.1.
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Step 1

Problem statement,
substantiation of relevance,
definition of purpose, object,

object, tasks of the study
according to its totic, definition
of a circle of research methods

Step 6

Carrying out of mathematical
modeling of the process of
motion of a real aerosol fluid in
the flowing part of the DPF
module of the diesel RICE and
analysis of its results

Step 7

Planning, preparation of
step-by-step experimental
study of the performance

characteristics of the
developed DPF under
operating conditions that
are close to real

Step 12

Developing of EPT from the
negative impact of the RICE in
the PP, formulation of a list of
recommendations for practical

application of results of the

study, planning of directions
for further research

Step 2

Analysis of scientific and
technical, reference, normative
and patent literature,
hierarchical classifiers, ESMS,
improvement of the structure
of DPF

Step 5

Planning, preparation of
mathematical modeling of the
process of motion of a real
aerosol fluid in the flowing part
of the DPF module of the
diesel RICE

Step 8

Carrying out of step-by-step
experimental study of the
performance characteristics of
the developed DPF under
operating conditions that
are close to real verification
and identification of
mathematical modeling
results, analysis of their results

Step 11

Analysis of research results,
making conclusion,
formulation of scientific novelty
and practical value of results
of the study, implementation of
SWOT-analysis of the study
results, formation of SWOT-
strategies

Step 3

Planning, preparation of
physical modeling of the
process of motion of a real
aerosol fluid in the flowing part
of the DPF module of the
diesel RICE

Step 4

Carrying out of physical
modeling of the process of
motion of a real aerosol fluid in
the flowing part of the DPF
module of the diesel RICE and
analysis of its results

Step 9

Planning, preparation and
carrying out of assessing the
effectiveness of application of

the developed DPF as the

executive device of
environmental protection
technology by performing a
calculated comparative
criteria-based stud

Step 10

Planning, preparation and
carrying out of research on the
practical application of
improved mathematical
apparatus of complex fuel and
ecological criterion of Prof.
Igor Parsadanov in the
direction of ensuring a certain
level of ES of exploitation
process of the PP with RICE

Figure B.1 — Structure of the study
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3ATrAllbHI BUCHOBKMU

Taknm YMHOM, Ha OCHOBI aHani3y peaynbTaTiB JOCNiOAKEHb, WO 34inCHe-
Hi ONA OOCATHEHHS MeTW OOChiQKEeHHS Yy BigNoBIAHOCTI i3 3agavYamMun gocnig-
XEHHs1 Ta npeacTaeneHi y posginax MoHorpadii, MOXHa 3p0bUTU HaCTYIHI
3aranbHi BUCHOBKMW.

Y 'maBi 1 oTpyMaHOo HacTyMHi pe3ynsTaTu.

1. Po3pobneHo ®E moaynbHOT KOHCTPYKLUIT, WO 403BOSISIE Noby40BY Ha
noro ocHosi Tnopsagy ®TYH ana TpaHCNOPTHUX AN3eniB Pi3HOI NOTYXXHOCTI (5K
HOBMX, TaK i WO 3HAXOAATLCH B eKcrnyartauil), a TakoX CUCTEM peuunpKynsuii
Bl nopwHeBnx [B3.

2. Po3pobneHo 6e3MOTOpHY AO0CNiAHMUBbKY YCTAHOBKY ONS eKkcnepwu-
MEHTanNbHUX NOPIBHAMNBHUX OOCHIOXKEHb rigpaBnivYHUX XapakKTePUCTUK PI3HUX
BapiaHTIB KOHCTPYKUIT MakeTiB moayns ®E i eneMeHTiB NOro KOHCTPYKLI.

OuiHeHO HCTpyMeHTarnbHi CKnagoBi pe3ysibTyi4ol cUcTemMaTUYHOI Mno-
XNBKN NpAMUX Ta HeNpsaMUX BUMiptoBaHb Ha B1Y Ta Ha MBC 3a po3pobneHu-
MU METOONKaMM.

3. MNMpoBeaeHO NOPIBHAMNBbHI eKCnepuMeHTanbHi AOCHIAKEHHS rigpaBsiiy-
HUX XapaKTepUCTUK MaKeTHUX 3paskiB moayns ®E i NOro CTpyKTypHUX erne-
MeHTIB Ha B1Y 3a po3pobrieHo MeToaMKO BUOOPY pauioHanbHOI KOHCTPY-
Kuii moayns ®E, nigrotoBkM BUXIAHUX AAaHUX Ta OTPUMAaHHA OaHUX ANns agan-
Tauii Ta igeHTudikauii matemaTtMyHOl Moaeni npouecy pyxy aeposonto «BIr
anzena — TY» B moayni ®E.

Y MnaBi 2 oTpyMaHO HaCTYMNHI pe3ynbTaTu.

1. 3aiNCHEHO po3paxyHKoBe AOCIIMKEHHA MNpouecy pyxy aepososto
«Bl' ansena — TY» B mogyni ®E 3a gonomMoro matemMaTuyHOI Moaeni pyxy
ideanbHoro rasy nporpamHoro komnriekcy COSMOS FloWorks, agantoBaHoto
Ao ob'ekTa OOCNIgKEHHS WSAXOM OOMOBHEHHSA 1i JaHWUMK NpO BNacTUBOCTI
aepos3on Ta MaTepianiB mMoayns, B3ATUX 3 AOBIOHMKOBOI niTepatypu Ta
OTPUMaHMX ekcrnepuMeHTanbHO.

2. 3anponoHoBaHO nNigxia A0 MOAENtOBaHHSA cTaneBUX TKAHUX CITOK i
HacUMNOK SIK MOPUCTUX Tif, BUKOPUCTAHHA BIaCTUBOCTI CUMETPIl KOHirypauii
MOAYNS, a TaKoX po3paxyHOK rigpaBniyHoOro onopy mMoayns sik aguTuBHOI Be-
NNYNHKU, KOTPUN O3BOSIMB 3MEHLLUNTU Yac PO3PaxyHKY.

3. 3a aHanisom pe3ynbTaTiB Po3paxyHKOBOro OOCHIAXKEHHS BCTaHOBIe-
HO, LLIO CMOCTEpPIraeTbCs 3adO0BiflbHE Y3roKEHHSA 3 pes3ynbTataMn ekcnepu-
MEHTanbHUX OOCNiQXeHb Aitounx MakeTHux 3paskis ®E Ha BAY Tta MBC, wo
A03BOSNIUMO BUABUTK | onncat ocobnuBocTi oyHKLIOHYBaHHA MOAyns, a Ta-
KOX 06r'pyHTyBaTK BMGIp NOro pauioHanbHOT KOHCTPYKLUIT.
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Y MnaBi 3 oTpyMaHO HaCTYMHi pe3ynbTaTu.

1. Po3pobrneHi 1 BUroToBneHi MakeTHi gitovi 3paskn ®E GTY, wo peani-
3yl0Tb Pi3Hi BapiaHTKn kombiHoBaHOro cnocoby ounweHHsa notoky Bl Big T 3
ypaxyBaHHAM OaHuX, oTpuMaHux Ha BLY i B xoai MmatemMaTtnyHoro moaento-
BaHHS NMPOLECIB B HUX.

2. MoaepHi3oBaHO BUMYCKHY cucTeMy i cuctemy Bigbopy npob Bl Ha
TOKCUYHICTb | gnMHicTb MBC 3 ansenem 2410,5/12.

3. [NpoBeaeHO NopiBHAMNbHE ekcnepuMeHTanbHe OOCnigXeHHs pobounx
XapakTepUCTUK Aito4oro MmakeTHoro 3paskis PE pauioHanbHOT KOHCTPYKLUii Ha
MBC 3rigHo 3 po3pobneHoto meTogukoro. [Insa obpaHoro BapiaHTy KOHCTPYKLiT
®PE ekcnepuMeHTanbHO OTPUMaHi 3aneXHOCTi 3Ha4eHb Noro poboymx xapak-
TEPUCTUK Big 3HAYEHb PEXMMHMX | KOHCTPYKTMBHMX MapameTpiB Aun3end
2410,5/12 Ta ocobnueocTen noro Mogeni ekcnnyaraduil.

4. 3anponoHoBaHO cnocib onucy ekcnepuMeHTanbHO OTPUMAaHuX na-
HUX, KWW BUKOPUCTOBYE TaKOX AaHi, oTpumaHi Ha BY, y dopmi BOoCckoHa-
neHnx matemMaTtunyHmx mogenen 'O Ta edekTBHOCTI ounweHHa PTYH Ta me-
ToaMKN ouiHoBaHHA BnnuBy O ®TYH Ha nokasHUKM NanuBHOI €KOHOMIYHOCTI
ausens.

5. Po3pobneHo nepenik pekomernaadin woao sukopmuctaHHa ®TY B pe-
anbHUX yMOBax ekcnnyarauil.

6. CTBOpeHo BuctaBkoBuin MakeT ®TY, akuin ana anpobauil pesynbTa-
TiB gocnimkeHHs 6yno npegcraeneHo ans yyacti y MixkHapogHOMY BUCTaBKO-
BOMY doopyMi « TexHonoril 3axucty/lNoxTex—2016» (M. KuiB).

Y maei 4 oTpuMaHO HaCTYMHi pe3ynbTaTu.

1. 34iNCHEHO pO3paxyHKOBE OOCHIOXKEHHS, METOK AKOro 6yno po3suHy-
TN pesynbTatu nonepenHbLoro AOCigXKEHHA CriBBIAHOLEHHS KoedilieHTiB
eekTuBHOCTI poboTn ®TY 3a pisHUMKM NONKOTAaHTaMU 3 BUKOPUCTAHHSM BKa-
3aHOI (popMynu nepepaxyHKy 4S8 BCbOro AianasoHy 3MiHW 3Ha4YeHb BpPaxoBY-
BaHWX HE BMnBarymx oakTopis.

2. Po3spobneHo Ta 3acTocoBaHO BOOCKOHANeHy MeTOAUKY BU3HAYEHHS
BANuBY rigpasniyHoro onopy ®TY Ha nanMBHYy €KOHOMIYHICTb AN3ENbHOro
MAB3, wo BpaxoBye Hapasi He nuwe OCHOBHI NOJTOXEHHA ANUCUUNIIHK « Teo-
pis nopwHesux OB3», a n gaucumnninm «MeTponoriay», Ta fae Kpalle y3roa-
XEHHSA 3 pesyribTataMn ekcrepumMmeHTanbHNX OCHIKEHb.

3. 34iNCHEHO pO3paxyHKOBE BU3HAYEHHS 3HA4YE€Hb MOKa3HWKIB poboTH
po3pobrieHoro ®TY 3 PE mMoaynbHOT KOHCTPYKLiT Ta KOMMMEKCHOro nasiMBHO-
€eKonoriyHoro kputepito npod. Irops MNMapcagaHoBa i Moro ckrnagoBux gnga 03-
Ha4YeHOoro TexHIYHOro oB’eKkTy Ansi BCbOro nosisi poboumx pexmmiB aBTOTPaK-
TopHoro amsens 2410,5/12.
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4. OTpMaHO MOKa3HWKN ManuBHO-EKOMNOri4YHOI e(EKTUBHOCTI 3acTOCy-
BaHHA po3pobneHoro ta sunpobyesaHoro ®TYH ona aBTOTPaKTOPHOro Ansens
2410,5/12 3 ypaxyBaHHAM MOKa3HUKIB MOro epekTUBHOCTI poboTu Ta BnnmnBy
noro 'O Ha nanMBHY €KOHOMIYHICTb ABUryHa ONA BCbOro MiXpereHepauinHo-
ro nepiogy poboTtun inbTpa Ansa pisHMX HanawTyBaHb 06paHoro Kputepianb-
HOro MaTemMaTM4HOro anapary.

5. OTpumaHO pesynbTaTv NPakTUYHOro 3acCTOCyBaHHA MaTeMaTUYHOro
anapaTty KOMIMMEKCHOro nanmnBHO-eKOMOrNYyHOro KpUTepito Ans po3paxyHKoBO-
ro o6rpyHTyBaHHA pauioHaNbHOro 3Ha4YeHHs napameTpy LUiNbHOCTI po3paxyH-
KOBOI CiTKM Ha noni pobounx pexumie NOAB3 ana Hanepen 3aBoaHOro rpaHny-
HOro PiBHSA BiAMOBIAHOI METOANYHOI MOXNBKMN.

6. OTpMMaHO pe3ynbTaTh NPaKTUYHOro 3aCTOCyBaHHA MaTeMaTU4YHOro
anapaTy KOMIMJIEKCHOro narmBHO-eKOSIOMNYHOro KpUTepito Ta MOro BapTIiCHUX
cknagosux ans nobynosu HOBOI Moaeni ekcnnyartauil MNMAB3 aBapinHo-paTy-
BasfIbHOro TPaHCMNOPTHOro 3acoby Ha OCHOBI AiarpaMmn po3noainy Yacy onepa-
TUBHOIO YepryBaHHS MOro ekinaxy, cTaTyTHUX BUMOI Ta BiJOMUX Moderneun
ekcrnnyaradir.

7. OTpuMaHO pesynbTaTy NPaKTUYHOro 3aCTOCyBaHHA MaTeMaTWU4HOro
anapaTy KOMMIEKCHOro nasiMuBHO-eKOJSIOrNYHOro KpUTEpIto ONA OUiHIOBaHHA
edekTnBHocCTi nepeBeneHHa MNMAOB3 ribpngHoro AT3 Ha cnoXuBaHHA YACTOro
nanvBa GionoriYyHOro NOXOMKEHHS 3a BiZOMUMU MOLENAMWU eKcnyaTauii ons
ycix BigomMux crnocobis npmsoay pywis AT3 nopwHEBUM OBUTYHOM, HA OCHOBI
4YOro paHXXOBaHO OCHOBHI CTaHA4APTU30BaHI CTauioHapHi BUNpobyBanbHi LuK-
nn ans ansenb-reHepaTopis.

8. PospobrnieHo cTtauioHapHi mogeni ekcnnyartauil gusenb-reHepaTopa
Anst no6oBoro 6e3nepepBHOro enekTponocTayaHHa NPOMUCNOBOro Nianpuem-
CTBa Ta NpMBaATHOro gomorocrnogapcTea, NobyaoBaHi Ha rpadiky poanoAiny
edEeKTUBHOI MOTY>XHOCTI An3ernb-reHepaTopHOl BNPOAOBX 406M.

9. 3a pesynbTaTtamu JOCHigXKeEHb, WO onucaHi y MmoHorpadil, goopmoBa-
HO nepenik pekoMmeHaauin woao 3abesneyeHHs HeobxigHoro piBHA EKB npo-
uecy 6esaBapinHol ekcnnyaTauii EY 3 MNOB3, ocobnueo oanHuub aBapinHoO-
PATYBanbHOI TEXHIKK, WO nepebyBae Ha onepaTMBHOMY YepryBaHHi Nigposai-
nis ACHC Ykpaiuw.

Y Oopatky A

3anponoHoBaHo nigxig go noéyaosn T3HC Big HeraTMBHOrO BMANUBY
MAOB3 y cknagi EY. Ha ocHoBi 3anpornoHoBaHoro niaxogy Ttaky T3HC noby-
A0BaHO, MpPOINOCTPOBAHO Ta OMMUCAHO 11 CTPYKTYpPY, Ii NaHUrmM Ta JaHKu.
BusHayeHo micue Takol T3HC y ctpykTypi CYEKB npouecy ekcnnyaTtauii EY 3
MAB3 gk yactuHu XKL, Takoro TexHiyHoro o6’ekty Ta micue ®TY Ta Kputepia-
NbHOro MaTeMaTM4yHOro anapary B Takin CYEKB.
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BulieHaBegeHe MOXNMBO cUCTEMaTU3yBaTWM 3a [OMOMOIOK JIOMYHOro
anapaty SWOT-aHanisy, pe3ynbTaTi 3acTOCyBaHHs SIKOro HaBeaeHo Aani.

lNepeeazu (S — Strengths). Pe3ynbtatn gocnigpkeHb, NOCNIAOBHO BUKIa-
AEHUX Yy Ui MOHorpadil, BUPI3HAKTLCA HACTYNMHUMN NepeBaramu.

HocnimpKeHHss Mae KOMMNSIEKCHUI Ta NOCMIOOBHUN XapakTep, a pe3yrnbTaTtu
NOro OKpPeEMUX Pi3HOPIAHMX 3a 3aCTOCOBYBaHUMU METO4AaMU YaCcTUH Jobpe y3ro-
[XKYHOTbCS MK COBOH0.

[MocnigoBHICTL AOCHIOKEHHS NosisArae y ToMy, LLO iaet0 HOBOI KOHCTPYKLT
®TY, chopmynboBaHy 3a pesdynbTaTtaMy aHanidy crewianiaoBaHol nirepaTtypu
Ta y BignoBigHOCTI 40 po3pobreHol cMcTtemMu ynpasriHHS eKonoridHow Gesne-
KOO N pOo3pobneHnx iepapxidHmx KnacudoikatopiB Takmx NpUCTPOIB, BTINIEHO Y
AEKINbKOX BapiaHTax KOHCTPYKUIT Aito4nX MakeTHUX 3paskiB, MNinH Ta 0cobnmBo-
CTi npoueciB y AkMX nigaaHo gpisn4HOMY Ta MaTteMaTU4YHOMY MOZESHOBAHHIO Ha
CTBOpeHOMY rnabopatopHOMy obnagHaHHi Ta aganToBaHOMY MNpOrpamHoOMY
CFD-komnrniekci, pesynbtatm sakux igeHTUdikoBaHO W BepudpikoBaHO Yy Xxogi
CTEHOOBMX MOTOPHMX OOCHiAKEHb HA MOAEpPHI3oBaHOMY flabopaTtopHoMy obna-
AHaHHI, OUiHEHO OTpUMaHNN edPEKT Bif 3aCTOCYyBaHHS 03HAYEHOro BMKOHABYOro
OopraHy TeXHOMOoril 3aX1CTy HaBKOMULLHLOIO CepefoBULLa LUMSXOM 34iIMCHEHHS
KOMMJSIEKCHOIO KpUTepianbHOr0 pPo3paxyHKOBOro MOPIBHANBHOIO OLHIOBaHHS
MOZEPHI30BaHNM MaTeMaTU4HMM anapaTtomM, NobyaoBaHO BUCTABKOBUA MakeT
Takoro ®TH, koTpun anpoboBaHO Ta BNPOBaMAKEHO Yy HaBYarbHUIW Npouec, nig-
rOTOBMIEHO KOMMMEKT JOKYMEHTIB AS1S Nofdadi 3asiBKM Ha NaTeHT YKpalHW Ha KO-
PUCHY MOAEnNb.

KomMnnekcHuin xapaktep OOCNIIKEHHSA 3YMOBITHOETLCA PiI3HOMaHITTAM BU-
KOPUCTaHUX METOAIB AOCIIKEHHS Ta CKNagHUM XapakTepOM KOHTYpIiB B3aEMO-
3B’A13KIB pe3yribTaTiB Ta BUXIOHUX JaHUX OKpeMUX MOro etanis..

Hedoniku (W — Weaknesses). Pe3ynbtatn Uboro OoCnigpKeHHsA BUpI3-
HAOTbLCA JBOMa OCHOBHUMUW HEeAOoMiKaMu.

[Mepwmnn — He 3anpPONOHOBAHO KOHKPETHY peanisauito cnocoby pereHe-
pauii po3pobrieHoro ®TY 3 NOMiXK HassBHUX y CTBOPEHOMY iEpapXiYHOMY Kria-
cudikaTopi, He HaBedeHOo pe3ynbTaTiB PISUYHOro i MaTeMaTUYHOrO MOAESHO-
BaHHSA NpoueciB Y NPUCTPOSX, KOTPI MalOTb pearnisoByBaTu BKa3aHWN Crocio,
BiICYTHI pe3ynbTaTh HaTypHMUX BMNpobyBaHb ®TYH 3 03HaYeHUMU NPUCTPOS-
MU, Y TOMY YUCHi N KOHTYPY €NEKTPOHHOI CUCTEMU KEPYBAHHA 3 KOMMIIEKCOM
AaTtyukis, 610Ky ynpaBniHHS Ta BUKOHABYUX NPUCTPOIB.

[pyrun — He HagaHo pes3ynbTaTiB OLiHIBaHHA cobiBapTOCTI BUroTOBME-
HHS 3anponoHoBaHoro ®TYH, obnagHaHHa HUM AT3, Wo nepebyBae y ekcnny-
aTauii, ekcnnyartauinHux BUTpaT 3 ypaxyBaHHAM 3MiHHoro MO, nepiognyHoro
30INCHEHHS NpoLecy MOro pereHepauil, a TakoXX eKOHOMIYHOro edekty Bifd
NOro BNPOBaMXXEHHSA 3 ypaxyBaHHSM MOSIOXKEHb YNHHOMO Ta MNepPCnekTUBHOIO
NPUPOLOOXOPOHHOrO 3aKOHO4ABCTBA.
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Mosxnueocmi (O — Opportunities). PesynbTatu gocnigpkeHHs BigkpvBa-
I0Tb HaCTYMHI MOXIIMBOCTI A4S NoAanbLIoro 1X NPakTUMYHOro 3acTOCYBaHHS, a
TaKOX OKPECNIOKTb KOO HaNpAMKIB nodasbLlUnX JOCHIIKEHb.

Lle BupaxaeTbcs y peanisauil MOXITMBOCTI 3aCTOCyBaTU BUKOPUCTaAHUN
Yy LUbOMY AOCHIMAKEHHI anroputMm Ans po3podku anbTepHATUBHUX NPUHLMMIB
pobOTH i KOHCTPYKUIN ®TYH ym iHWKX arperaTiB cucteMn HeuTpanisauii 3ako-
HOZaB4YO HOpMoOBaHMX nontTaHTiB y notoui BT AT3 3 IMNAOB3 sk TexHosnoril 3a-
XUCTY HaBKOSMLLHBLOIO cepenoBuLla — Bif igel 4o roToBoro 4o BNpoBamKEHHS
Yy BUPOBHMLTBO TEXHIYHOMO PiLlEHHS, 3aXULWEHOro AOKYMEHTOM MNpPO NpaBo iH-
TenekTyarnbHOI BNACHOCTI.

3 iHWoro BOKy pesynbTaTM KOMMNSIEKCY AOCNiIKEeHb, NpeacTaBieHnx y
Lin MoHorpadii, npuaaTHi ans Toro, Wwobd BUCTYNUTU K TEOPETUYHOD, TaKk i
NPakTUYHOK OCHOBOK AN CYTTEBOrO MOKPALLEHHA TEXHOreHHO-eKOSOriYHOl
6e3nekn npouecy besaBapinHol ekcnnyaTauii EY 3 MNOAB3, ax oo 3abesneveH-
HSA BiANOBIOHOCTI NOKa3HUKIB pOBOTU TakKMX TEXHIYHUX OO’EKTIB aKTyarbHUM i
NepcnekTMBHMM 3aKOHO4ABYO BCTAHOBMNEHWM MokKa3HMKaM piBHA EKb Bkasa-
HOro npouecy.

Pu3uku (T — Threats). Pe3ynbtatn, oTpyMaHi y JaHOMY LOCHIZKEHHI,
CKragaroum OCHOBY MYHKTIB pO3p0obsiIeHOro CNnCcKy pekoMeHaauin Wwoao npakTu-
YHOrO X 3aCTOCYBaHHS, BOAHOYAC € [)KEPEernoM HaCcTYMNHUX PU3UKIB.

Heob0B'A3KOBICTb BpaxyBaHHA pe3yrbTaTiB LbOro AOCHIMKEHHA B3arani
Ta BNpoBampKeHHs po3pobneHoro ®TYH HOBOI MOAYSLHOI KOHCTPYKLII 30Kpema,
Yyepes BIACYTHICTb BigNOBIAHOT 3aKOHO4ABYOI OCHOBW.

CKOpOYeHHs1 Komna crneuianisaoBaHnUX HaykoBO-AOCHIAHMUBKUX Nigpo3ai-
niB y crtpyktypi HAH YkpaiHu, Ha nabopaTopHO-eKkcnepuMeHTasnbHin 6asi
AKMX Ta y crniBnpaui 3i BUCOKOKBanidpikoBaHUMK crneuianictaMm KOTPUX MOX-
nmeum 6yno © goBedeHHs MOBHOrO KOMMMEKCY AOCNIAHO-KOHCTPYKTOPCHKUX
poOIT WOoA0 OOBeAeHHS Ta onTuMisauil KOHCTpyKUil @TY 3anponoHOBaHOT YK
IHLLIMX NepCNeKTUBHUX KOHCTPYKLIN.

KaTacTpodidyHe 3BY>XEHHS Koma BITYM3HAHUX MigNnpUEMCTB-BUPOBHMKIB
MAB3, koTpi noTpebysann 6 obnagHaHHA CBOEI KOHKYPEHTOCMPOMOXHOI Ta
cepTugikoBaHOI NPoAayKLUil TaKMMKN arperatamMmm TEXHOSONN 3aXUCTY HaBKOMN-
LUHBbOro cepeaoBuLla, abo X 34incHoBanM MoaepHisauito, KOHBepCito, dopcy-
BaHHS 4M pemoHT EY 3 MNOB3, wo nepebyBatoTb B eKcnnyatauil, Ta y 3B’a3Ky
3 YMM BUpillyBann 3aBOaaHHS 3a0BOJSIEHHS Cy4YaCHUM €KOJSoriYHUM cTaHgap-
Tam.

HamiyeHO HanpsiMkn noganblunx AocnigXeHb 3rigHO 4O COPMOBaHMX
ctpaTterin SWOT-aHanisy.

SO-cmpameeisi, cnpssmMoBaHa Ha nogarblle NOCUIIEHHSA CuslbHUX CTO-
PiH 3a paxyHOK BUKOPUCTaHHS MOX/iugocmed.
[Monsarae y peanisauii noganblmx eTaniB npouecy po3pobku nponoHo-
BaHOI Yn Byab-sKOl iHLWOI anbTepHaTUBHOI NEPCNEKTUBHOI KOHCTPYKUiT PTY —
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onTuMi3aLil, CTBOPEHHS TUNopo3mipHoro psaay ana NAB3 pisHux Tunis Ta no-
TY>XHOCTEN, PO3POOKM CUCTEMM pereHepaLii ToWwo — Ha CTBOPEHIN MeToa0n0-
FYHIN OCHOBI PO3POBMIEHNX CUCTEMM YNpaBfiHHA €KONOoriYHo 6e3nekoto, ie-
papxivyHMX Knacudikatopax, MeTogukax po3paxyHKOBUX Ta eKcrnepuMeHTanb-
HUX OOChiAXeHb, a TaKOX Ha CTBOPEHIN MaTepianbHin OCHOBI PO3pO6SIEHOrO i
BOOCKOHaneHoro nabopaTtopHoro obnagHaHHA, afganToBaHOro MporpaMmHoro
CFD-komnnekcy Ta BOOCKOHaNeHoro matemMaTM4yHOro KputepianbHOro anapa-

TY.

ST-cmpameeisi, cnpsiMmoBaHa Ha YCyHEHHS 3a2p03 LUNSIXOM BUKOPUCTa-
HHS CUSTBHUX CTOPIH.

[Mepenbavae goBeaeHHA KOHCTPYKLUII nponoHoBaHoro ®TY o ctaHy, 3a
SIKOro po3pobka NepeTBOPHETLCHA HA KOHKPETHUIN iHTENEKTYyanbHUM NPOaYKT,
MOBHICTIO rOTOBUI OO0 kKOoMepuianisauil, TobTo Ao peanisauil «B meTani», Ta
npeseHTauis Takol po3pobKM K MaTepianbHOI OCHOBM TEXHOSOrIT 3axucTty
HaBKONULLHBLOIO cepefosuila Big Bukuais nosntoTaHTie MNOB3 Ta, ronosHe,
OOrpyHTYBaHHS rPOMaASAHCBLKOI iHiLiaTUBKM OO0 3aKpinneHHs npoueayp ne-
peBIPKM BigNOBIOHOCTI TexHiYHOro ctaHy MNAB3 3a nokasHukamun ekonoriyHoc-
Ti 3aKOHO4ABY0O BCTAHOBMEHUM HOpMaTMBaM NpPo BBE3EHHI EY 3 HMMK Ha Te-
PUTOPIIO AepXXaBu, LLOPIYHOro TEXHIYHOro Ornsaay, 3MiHi BlnacHuKa ToLlo.

WO-cmpameezisi, cnpssmoBaHa Ha MOCUMEHHS NOKK WO cs1abKux CTOPIH
3a paxyHOK BUKOPUCTaHHSA MoXiugocmedl.

Bkntoyae B cebe goBeaeHHSI NMPONOHOBAHOI TEXHIYHOT po3pobku Ao cTa-
Hy iHTenekTyanbHOro npoAyKTy, MOBHICTHO rOTOBOro A0 KOoMepuianisauii, 3a
paxyHOK po3pobKu CUMCTEMU pereHepaLlil Ta CUCTEMUN ENEKTPOHHOIO KepyBaH-
HA LWM MpoLEecOM Ha OCHOBI CTBOPEHUX Yy XOAi 34IMCHEHHS UMX OOocrigXeHb
3ragaHux y nornepenHin ctpaterii MeTo4osnorivyHiv Ta maTtepiasnbHiM OCHOBaXx,
LLO | JO3BONUTb NO4ONATU NEPLUMIA 3 BKa3aHUX HEOONIKIB.

Ha ocHOBi pesynbTaTiB MOBHOMO BUPILLEHHS BULLEOMNUCAHOI HAaYyKOBO-
TEXHIYHOI 3agadi CTae MOXITMBUM MNOLOSIAHHSA APYroro Heaosniky, a came oui-
HIOBAHHSI €KOHOMIYHOI OOLUiNbHOCTI BNPOBALXXEHHSA MPOMNOHOBAHOI TEXHIYHOI
PO3PO6KN Yy HACTYMHUI eTan Noro XNTTEBOIO LMKIY — ekcnnyartawito.

WT-cmpamezisi, cnpssMmoBaHa Ha MOCUMNEHHS MOKN WO c/1abKux CTOPIH
LLUNAXOM YHUKHEHHS 3a2p03.

[MponoHyeTbCca nogonatn cpopMynbOBaHi HEQOMIKM LUNSAXOM PO3pPOOKM
NPOEKTY HOPMATUBHOIO JOKYMEHTY, LLO BKOYATUME OHOBMEHY TEXHIYHY [0-
KYMEHTaLUil0 Ta NaTeHT Ha BKasaHy TEXHIYHY pPO3pobKy, a TakoX 3anuTiB Ha
oiHaHCYyBaHHA €KONOriYHOoI nporpamu Woao 34iIMCHEHHS Takoro Buay npupo-
AOOXOPOHHOT AisinbHOCTI (BignosigHo go «[lepeniky BUAiB AisnNbHOCTI, WO Ha-
nexartb 40 NPUPOOOOXOPOHHMX 3axodiBy, 3aTBepaxeHomy NoctaHoBowo Kabi-
HeTy MiHicTpiB Ykpainu Big 17.09.1996 p. Ne 1147) 3 [depxaBHoro u1 Obnac-
HOro UM OOHAY OXOPOHM HABKOSMLIHLOrO MPUPOAHOro cepenoBuwa 3rigHo
Ao BMicty «[llonoxeHHa npo [epxaBHUW (POHA OXOPOHU HABKOJIULLIHBOIO
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NpPUPOAHOro cepenoBuLlay, 3aTBepakeHomMy NoctaHoBow kabiHeTy MiHiCcTpiB
Ykpainum Big 07.05.1998 p. Ne 634 a takox BMIcTy «[llopsigky nnaHyBaHHS Ta
oiHaHCYyBaHHSA NMPUPOLOOXOPOHHUX 3axoniBy, 3aTBepapkeHnn Hakazom MiHic-
TepcTBa ekosiorii Ta NnpupoaHux pecypcis Ykpainu Big 12.06.2015 p. Ne 194.
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GENERAL CONCLUSIONS

Thus, the following general conclusions can be drawn from the analy-
sis of the results of the study that was carried out to achieve the its rurpose in
accordance with its tasks and presented in the Chapters of the monograph.

Section 1 provides the following results.

1. It was developed the FE of modular construction that allows the de-
velop of dimension-type series of DPF for transport diesel engines of different
effective power (both new and which are in exploitation), as well as the EG
recirculation systems for RICE.

2. It was developed the engineless research plant for experimental
comparative studies of the hydraulic characteristics of different variants of
constructions of the FE module and its elements.

It was evaluated the instrumental components of the resultant systema-
tic error of direct and indirect measurements at ERP and ETB according to
the developed methodics.

3. It was carried out the comparative experimental researches of hydra-
ulic characteristics of model layouts of the FE module and its structural ele-
ments at ERP according to the developed methodica of choice of rational
construction of the FE module, preparation of initial data and obtaining data
for adaptation and identification of the mathematical model of the motion pro-
cess of aerosol «Diesel EG — PM» in the FE module.

Section 2 provides the following results.

1. It was carried out the calculation study of the process of motion of
aerosol «Diesel EG — PM» in the FE module using mathematical model of
motion of the ideal gas of the COSMOS FloWorks software complex, adapted
to the object of study by supplementing it with data on the properties of the
aerosol and materials of the module taken from the reference literature and
obtained experimentally.

2. It was proposed the approach is to modelling of steel woven mash
and bulk from natural adsorbents as porous bodies, to use the symmetry pro-
perty of the module configuration, and to calculate the hydraulic resistance of
the module as an additive value, which allowed to reduce the calculation time.

3. It was found thet according to the analysis of the results of the calcu-
lation study there is a satisfactory agreement with the results of the experi-
mental studies of the working layouts of the FE on ERP and ETB, which allo-
wed to identify and describe the features of the module functioning, as well as
to justify the choice of its rational design.
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Section 3 provides the following results.

1. It was designed and producted the working layouts of FE of the DPF
that implement different variants of the combined method of cleaning the EG
flow from PM with taking into account the data obtained on ERP and during of
mathematical modeling of the processes in them.

2. It was modernized the exhaust system and the system of sampling of
EG for the toxicity and opacity of the ETB with the diesel engine 2Ch10.5/12.

3. It was carried out the a comparative experimental study of the perfor-
mance characteristics of the working layouts of FE of the DPF of rational de-
sign on the ETBs in accordance with the developed methodica. For the cho-
sen variant of the FE construction, the dependences of the magnitudes of its
performance characteristics on the magnitudes of the regime and constructi-
on parameters of the diesel engine 2Ch10.5/12 and the features of its exploi-
tation model.

4. It was proposed the method of describing the experimentally obtai-
ned data, which also uses the data obtained at ERP in the form of advanced
mathematical models of HR and efficiency of purification of the DPF and me-
thods for evaluating the impact of the HR of the DPF on the fuel efficiency of
diesel engine.

5. It was developed the list of recommendations on the using of DPF in
real exploitation conditions.

6. It was developed the the exhibition layout of DPF, which was presen-
ted for participation in the International Exhibition Forum «Technologies of
Defence / FireTch — 2016» (Kyiv city) for approbation of results of the study.

Section 4 provides the following results.

1. It was carried out the computational study to develop the results of a
preliminary study of the ratio of the efficiency coefficients of the DPF by diffe-
rent pollutants, using the specified conversion formula for the whole range of
changes in the values of its influencing factors.

2. It was improved and applied the methodology for determining the ef-
fect of hydraulic resistance of the DPF on the fuel efficiency of diesel engine,
which now takes into account not only the basic provisions of the discipline
«Theory of RICE» , but also the discipline «Metrology», and gives better ag-
reement with the results of the experiments.

3. It was carried out the calculated determination of the magnitudes of
the performance indicators of the developed DPF with FE of modular constru-
ction and complex fuel and ecological criterion of Prof. Igor Parsadanov and
its components for the specified technical object for the whole field of opera-
ting regimes of the 2Ch10.5/12 autotractor diesel engine.
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4. It was obtained the indicators of fuel and ecological efficiency of ap-
plication of the developed and tested DPF for 2Ch10.5/12 autotractor diesel
engine with taking into account the indicators of its efficiency and influence of
its HR on the fuel efficiency of the engine for the entire inter-regeneration pe-
riod of the filter for different settings of the selected criteria-based mathemati-
cal apparatus.

5. It was obtained the results of the practical application of the mathe-
matical apparatus of the complex fuel and ecological criterion for the calcula-
tion of the rational magnitude of the parameter of the density of the calcula-
tion mash on the field of operating regimes of the RICE for the predetermined
limit level of the corresponding methodical error.

6. It was obtained the results of practical application of the mathemati-
cal apparatus of the complex fuel and ecological criterion and its monetary
components for the developing of a new exploitation model of the RICE of an
emergency and rescue vehicle on the basis of a chart of the time distribution
of its operational duty of its crew alternation, statutory requirements and
known exploitation models.

7. It was obtained the results of practical application of the mathemati-
cal apparatus of the complex fuel and ecological criterion to evaluate the effi-
ciency of transfer of RICE of hybrid vehicle to the consumption of pure fuel of
biological origin by known exploitation models for all known methods of ways
to drive the propulsion of vehicle by the RICE, on the basis of which the main
standardized steady test cycles for diesel generators was ranked.

8. It was developed the steady exploitation models of the diesel genera-
tor for daily uninterrupted power supply of the industrial enterprise and private
household based on the schedule of distribution of the effective power of the
diesel generator during the day.

9. It was formulated the list of recommendations on ensuring the requi-
red level of ES in the process of accident-free exploitation process of the PP
with RICE, according to the results of the studies described in the mono-
graph, especially units of emergency and rescue equipment which are on the
operational duty of the Departments of SES of Ukraine.

In the Appendix A

The approach to the developing of EPT from the negative impact of the
RICE in PP was proposed. Based on the proposed approach, such EPT was
built, illustrated and described its structure, its chains and links. The place of
such EPT in the structure of ESMS of the exploitation process of PP with
RICE as a part of LC of such technical object and the place of DPF and
criterial mathematical apparatus in such ESMS was determined.
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The worded above can be systematized with the help of a SWOT logic
apparatus, the results of which are given below.

S — Strengths. The results of the study consistently outlined in this mo-
nograph have the following advantages which are strengths.

The study is complex and consistent, and the results of its individual he-
terogeneous parts by the methods used are in good agreement.

The sequence of the study is that the idea of a new DPF construction,
formulated by the results of specialized literature analysis and in accordance
with the developed ecological safety management system and the developed
hierarchical classifiers of such devices, is embodied in several variants of the
design of working layouts, currents and features physical and mathematical
modeling on created laboratory equipment and adapted software CFD-comp-
lex, the results of which are identified and verifies in the course of bench mo-
tor studies on the modernized laboratory equipment, evaluated the effect ob-
tained from the use of the designated executive device of the environmental
protection technology through the implementation of a complex criteria-based
for the comparative assessment of the improved mathematical apparatus, bu-
ilt an exhibition layout of such DPF, documents for patent application of Ukra-
ine for utility model.

The complex nature of the study is determined by the variety of rese-
arch methods used and the complex nature of the contours of the results and
the outputs of its individual steps.

W — Weaknesses. The results of the study have two major drawbacks
which are strengths.

The first — no specific implementation of the regeneration method of the
developed DPF from among the available in the created hierarchical classifi-
er, no results of physical and mathematical modeling of processes in the devi-
ces in which must be implemented the specified method, no results of field
tests of DPF with such devices, including the circuit of an electronic control
system with a complex of sensors, control unit and actuators.

The second is that have not been provided the evaluation results of the
estimation of the cost of production of the proposed DPF, the equipment by it
of the vehicle which is in exploitation, the operational costs with consideration
of the variable HR, the periodic implementation of the process of its
regeneration, as well as the economic effect of its implementation with regard
to the provisions of current and promoting environmental legislation.

O - Opportunities. Results of the study open the following possibilities
which are opportunities for their further practical application and also outline
the directions of further research.

This is reflected in the opportunity to apply the algorithm used in this
study to develop alternative principles of operation and construction of the
DPF or other units of the system of neutralization of legislative normalized
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pollutants in the EG flow of PP with RICE as the device for environmental
protection technology — from idea to ready-made solution in production pro-
tected by an intellectual property document.

On the other hand, the results of the set of studies presented in this mo-
nograph are suitable to provide both a theoretical and practical basis for a
significant improvement in the technogenic and ecological safety of the pro-
cess of accident-free exploitation of the PP with RICE, as well as to ensure
that the performance of such technical facilities actual and promising legislati-
vely established indicators of the ES level of these process.

T — Threats. Results of the study, which form the basis of the develo-
ped list of recommendations for their practical application, are at the same ti-
me a source of the following risks which are threats.

The need to take into account the results of this study in general and
the implementation of the new modular construction of developed DPF, in
particular, in appropriate legal basis is absent.

Reduction of the number of specialized research units in the structure of
the NAS of Ukraine, on the laboratory and experimental basis of which, in co-
operation with highly qualified specialists, which would be possible to bring a
complete set of research and design work to prove and optimize the design of
the DPF proposed or other perspectives.

Catastrophic narrowing of the range of domestic RICE-producing enter-
prises that would require equipment of their competitive and certified products
by such devices of environmental protection technologies, or upgrade, con-
version, forcing or repair the PP with RICE which are in exploitation and in
connection with this what solved the task of meeting modern environmental
standards.

The directions of further research are outlined in accordance with the
established in SWOT analysis strategies.

SO-strategy to further enhance strengths by leveraging opportunities.

It consists in the implementation of further stages of the development
process of the proposed or any other alternative perspective construction of
the DPF — optimization, creation of a standard size series for the different ty-
pes and effective power of the RICE, development of the system of regenera-
tion and etc. — based on the developed methodological basis of the develo-
ped ecological safety management system, hierarchical classifiers, methods
of calculation and experimental studies, as well as on the material basis of
the developed and improved laboratory equipment, adapted software CFD-
complex and improve
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ST-strategy aimed at eliminating threats through the use of strengths.

It envisages bringing the construction of the proposed DPF to a state in
which the development turns into a specific intellectual product, fully ready for
commercialization, that is, to realization «in metal», and presentation of such
development as the material basis of environmental protection technology
from the pollutants of RICE, and, most importantly of the citizens' initiative to
consolidate the procedures for checking the compliance of the technical state
of the RICE with ecological indicators of the legislatively established stan-
dards on the import of PP from them to the territory of Ukraine, annual techni-
cal inspection, change of owner, etc.

WO-strategy that seeks to strengthen our weaknesses by leveraging
opportunities.

Includes bringing the proposed technical solution to the state of intellec-
tual product, fully ready for commercialization, by developing a system of re-
generation and electronic control of this process on the basis of the methodo-
logical and material bases created in the course of carrying out these studies,
which will overcome the first of worded above disadvantages.

On the basis of the results of the complete solution of the above-menti-
oned scientific and technical problem, it becomes possible to overcome the
second disadvantage, namely, to evaluate the economic feasibility of introdu-
cing the proposed technical development in the next stage of its life cycle —
exploitation.

WT-strategy aimed at strengthening the weaknesses by avoiding
threats.

It is proposed to overcome the identified disadvantages by developing a
draft regulatory document that will include updated technical documentation
and a patent for the said technical solution, as well as requests for financing
the environmental program for the implementation of this type of environmen-
tal activity (in accordance with the «List of activities related to environmental
measuresy, approved by the Resolution of the Cabinet of Ministers of Ukraine
dated 17.09.1996 Ne 1147) from the State or Regional or Environmental Pro-
tection Fund in accordance with the Regulations on the State Fund for Envi-
ronmental Protection, approved by the Cabinet of Ministers of Ukraine Decree
Ne 634 of 07.05.1998, as well as the contents of the «Procedure for Planning
and Financing of Environmental Measures», approved by the Order of the Mi-
nistry of Ecology and Natural Resources of Ukraine dated 12.06.2015 Ne 194,
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