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BucHoBku. Po3rnsHyTo TWTaHHA BTUICHHS PHU3MK-OPIETOBAHOTO TMIiAXOAY Ha
BUPOOHMIITBI Ta HABEJICHO OCHOBHI HAYKOBI 3acajid HOTO BUKOHAHHSI..
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MOJAEJIIOBAHHS PATYBAHHS TIOCTPAXKIAJIOI'O 3 KOJIOAA351
MODELING THE RESCUE OF THE VICTIM FROM THE WELL
K.m.n., oouenm, oouenm xagheopu, I1. 10. bopoouu,

Jl.m.n., c.H.c., 3acmynHuKk Hauanvhuka kageopu, P. B. Ilonomapenko
(cmyoenum, I pieenv nasuanns ) M. P. I'nywenxo
Hayionanvnuu ynisepcumem yuginbHozo 3axucmy Yxpainu, m. Xapkie

AHoTaiis. 3anponoHoBaHa iMiTaIiifHa MOJIETh OTIEPATHBHOTO PO3TOpTaHHs 0coboBoro ckiamy ATITT]
3 YCTaHOBKOIO TPHUHOTH Ha KOJIOJSI3b Ta CIIYCKOM B HhOTO. [IpoBeneHo 11 aHai3 Ta BU3HAYCHO KPUTUYHUN
nuisix. Hamani pekoMeHaalii mo miBUIIEeHHIO e(eKTHBHOCTI JAHOTO MPOIIECY.

KuarouoBi ciioBa: MepexeBa MOJIeIb, KPUTHYHUH LUISX, ONIEPATUBHE PO3TOPTAHHS, TPUHOT'A, KOJOAS3b.

Annotation. The proposed simulation model of the rapid deployment of personnel APPP with the
installation of the tripod on the well and the descent into it. Conducted its analysis and determined the critical
path. Recommendations to improve the efficiency of the process.

Keywords: network model, critical path, rapid deployment, tripod, well.

Beryn. B nomoBini HaBemeHO, IO OAHUM 13 OCHOBHUX 3aBJaHb CHJI ITUBUILHOTO
3aXHCTY € PATYBAHHS JIFOACH B €KCTPEMATbHUX yMOBaX. BUIBIIICTE 13 IUX POOIT pO3TISHYTI
B HOPMaTHUBHUX JOKYMEHTaX, 0 periaMeHTytoTh nisuibHicTh JJCHC Ykpainu.

AKTyaJdbHICTB. [TOpAI0K pATYBaHHS JIIO/ICH 3 KOJOA31B HE BiIOOPAYKEHO B KOTHOMY
HOPMATHBHOMY JOKyMeHTI. TOMy HOCHIIKEHHs ONEepPaTUBHEOrO0 PO3TOpPTaHHS OCOOOBOTO
ckianxy aBTomoOins meprnoi momomoru (AIII/]) 3 ycTaHOBKOIO TPMHOTH Ha KOJOJs3b Ta
CIIYCKOM B HBOTO Oy/i€ aKTYyaJIbHOIO 33]1a4€l0.

Hocaimxennsi. lle 3aBgaHHS BUKOHYE ONEPAaTUBHUN PO3PAaXYHOK Yy CKJIaAl TPHOX
YOJIOBIK: MEPIIUN HOMEp — CIYCKA€ThCS B KOJOISA3b, IPYIMil HOMEpP — CITyCKae MEepIIoro
HOMEpa, TPETIi HOMEp — CTpaxye mepumoro Homepa. Jlms migBuimeHHS e()EeKTUBHOCTI
BUKOHAHHS JAaHOI ONEpaTuBHOI pOOOTH HEOOXITHO PO3MNISIHYTH MPOMDKHI pobOTH Ta
B3a€EMO3B 30K MK HUMH. B 70MOBiII TPOTIOHYETHCS iMITalllifHA MOJENb 3 BUKOPUCTAHHIM
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MEpEKEBUX MOJIENICH . sKa MpeAcTaBiieHa Ha pUCyHKY 1. [TouaTkom € komaHza cTapmioro
HavajbHUKa «B KOMOAA3b MO TPUHO31 — PyILI», 3aKIHUYeEThCA Mofenb mnofiero «Cryck
PATYBAJIbHUKA B KOJIOS3b).

G000 O
o=

Pucynox 1 — ImiTariiiHa MOJEb PATYBaHHS MOCTPAXKAAIOTO 3 KOJIOIS3S

YMOBHO JaHy MOZENThb MOKHA PO30MTH Ha TPH MapajelbHHUX IUIIXU:- Jii MepIIoro
HOMEpA ONEPATHBHOTO pPO3paxyHKy (BIH B 3aco0i 3axXHUCTy OpraHiB JWXaHHI Ta B
IHIWBITyaNbHINA CTpaxyBalbHIM CHCTEMI CITYCKA€ThCS B KOJIOMAS3b); - All APYroro Homepa
(BIH BCTAHOBIIIOE TPUHOTY Ha KOJIOAS3b Ta CIIyCKAaE TEPIIOTO HOMEpa); - Mii TpeThoro
HOMEpa (BIH JomoMarae MepuioMy HOMEpPY Ta CTpaxye HOTo MpHu CIycKy). JlocmimkeHHs
ONEPATUBHOTO PO3TOPTAHHS TPOBOIMIIUCS IIiJi Yac 3aHATh 3 TIOXKEKHO-PATYBAIBHOI

Ta MaKCUMAJIbHI ¢

min i max i

MiATOTOBKHU, TiJ 4Yac sSKUX OyId BCTAHOBJICHI MIHIMAJbHI ¢

3HAYCHHS Yacy BUKOHAHHS OKpeMHX Jiid. MaTemMaTH4yHe OUiKyBaHHS OYJI0 po3paxoBaHO

- (t max i +tmini)
hET D
BpaxoByroun Te, 1m0 Ui OJHOBEPIIMHUX PO3MOJUTIB CEpeIHbOKBAIpPATUYHE
BIIXWJICHHS TPUOJIM3HO JOpiBHIOE 1/6 iHTEpBaITy, TO

! imax ~limin
0, 2)
BuxopucraBmm oTpumani pe3ynbTaTH, OYJIM poO3paxoBaHI OCHOBHI MapaMeTpH
MepexxkHoi wmogeni. Jlims BU3HAYEHHS KPUTUYHOTO MNUIAXY IMITAIliiHOT Mojeni Oynu

po3paxoBaHi 3HAYEHHS MaTeMaTHYHOro odvikyBaHHS (3) Ta mucrnepcii (4) KPUTUIHOTO

UTSIXY.
(L) =D iy =2095 ¢, (3)

e f; xp - MaTEMaTUYHE OYIKYBaHHS i-1 omepalii KpUTHYHOTO IUIAXY,C.
oLy )= Y o7 = 92.08¢”, @

ne O ,2 - TUCTIepCis -1 oneparlii KpUTUIHOTO IIISAXY.

Toxi cepeaHbOKBagpaTHUHE BIAXWICHHS KPUTHYHOTO HUIAXY OyzAe JOpPIBHIOBATHUCS
olLg,)=96c.

BucnoBok. Kputnuaum B iMmiTariiiHii mMoaeni Oyae Mepmui NUisx — Aii MepIioro
HOMEpa, TOOTO Ha HbOMY Oyzie HalO1IbIIIa 3aTpUMKa Jacy.
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Figure 2 — distribution of the values of G(Q) on the field of exploitation regimes
of the 2Ch10.5/12 autotractor diesel engine at kz = 0.75 (a) and graphs of the dependence
of the values of the K, criterion and the effect 6K, on the value of the coefficient kz (b)
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TECHNICAL-ECONOMIC AND ECOLOGICAL FEATURES OF TRANSFER
OF THE DIESEL ENGINE OF THE HYBRID ELECTRIC VEHICLE
TO THE CONSUMPTION OF FUEL OF BIOLOGICAL ORIGIN
TEXHIKO-EKOHOMIYHI TA EKOJIOI'TYHI OCOBJIMUBOCTI IIEPEBOAY
AN3EJBHOI'O ABUT'YHSA I'BPUIHOI'O EJIEKTPOMOBLJIA
HA CIIO’)KUBAHHS ITAJIUBA BIOJIOT'TYHOI'O NOXO/’KEHHSI.
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students (Il educational level) Borysenko Yu.D, Riechkin B.S.
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AHoTanis. Y JI0CHiKeHHI BUKOHAHO aHalli3 BEJIMYMHU BIUIMBY Ha TEXHIKO-€KOHOMIYHI Ta €KOJIOTIUHI
MOKa3HUKK POOOTH MOPIIHEBOTO JBUTYHAa BHYTPIIIHBOTO 3TOPSIHHS 3aXOJIB IOJO0 MNEpPEeBEJCHHS ioro 3i
cnoxwuBaHA 100 % tpamumiitaoro Ha 100 % ampTepHATHBHOTO MOTOPHOTO AJIABA.

Koatouosi cioBa: nusenbHe mnanuBo, 0ionainvBo, BiHOBHHH €HEpropecypc, MOPINHEBUH JABHUTYH
BHYTPILTHBOTO 3rOPSIHHS, aBTOTPAHCTIOPTHHIA 3aci0, eKoJioridHa Oe3MeKa, TEXHOJIOTT 3aXUCTy HaBKOJIUIITHLOTO
cepeloBHILa.

Annotation. The study analyzes the magnitude of the impact on the technical, economic and
environmental performance of the reciprocating internal combustion engine measures to convert it from the
consumption of 100 % traditional to 100 % alternative motor fuel.
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Keywords: diesel fuel, biofuel, renewable recourse, reciprocating internal combustion engine, vehicle,
ecological safety, environment protection technologies.

One of the most relevant global trends in road transport is a complex solution to the
problems of fuel economy and environmental friendliness of their reciprocating internal
combustion engines (RICE), which occurs against the background of dieselization process in
global vehicle fleet [1, 2]. The first problem directly forms the main part of the monetary
costs in the process of operation of such vehicles, but in addition, it has two other aspects
that indirectly affect the value of indicators of the level of ecological safety (ES). First, the
source of emissions of legislative normalized pollutants with the RICE exhaust gas (EG)
flow is the process of combustion of motor fuel in the working process of the RICE, this
effect has an extensive side (the higher the fuel consumption, the higher the emissions of
pollutants, which is also determined by the operating model such vehicle) and intensive side
(both quality of working process of the RICE and component structure of EG depends on
quality of motor fuel). Second, motor fuel of petroleum origin (traditional or mineral) is a
non-renewable energy source, the consumption of which worldwide creates a global
problem that is exacerbated from year to year due to the depletion of natural deposits of
crude oil and other hydrocarbons that can be processed into traditional motor fuels.

The second of these shortcomings can be eliminated in principle by converting their
RICE to the consumption of renewable motor fuels (alternative) — pure or in a mixture with
fuel of petroleum origin (mixed). Among such liquid fuels, methyl and ethyl esters of rape-
seed oil have become the most widespread [3, 4]. It has been experimentally established that
when they are used both in pure and mixed form, there is a change in the toxicity of the EG
of the RICE that consume them. Also, the calorific value of this fuel is lower than traditional
by almost 16 %, and theoretically the required amount of air for complete combustion of 1
kg of such fuel is only 10 % less, the density of biofuels is 5 % higher, but the viscosity also
is 96 % higher. Therefore, to obtain the same effective power of the RICE, and hence the
electric generator, fuel consumption increases to 20 % [3.,4].

In Fig. 1 shows the dependences of the values of technical, economic and ecological
performance of the 2Ch10.5/12 diesel engine on the value of torque at a constant value of
the crankshaft speed corresponding to the nominal effective power regime (1800 rpm), for
cases of RICE operation on pure mineral fuel and pure biofuel. They are obtained from the
analysis of the results of experimental studies [3]. The technical and economic indicators
include mass hourly consumption of fuel Gy, and air G;. Ecological indicators include
mass hourly emissions of particulate matters Gpy, unburned hydrocarbons Gc,pim, nitrogen
oxides Gyoy and carbon monoxide Gco.
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Figure 1 — Results of the study

The obtained results are suitable for use as initial data in the study of ecological safety
indicators of operation of such technical facilities.
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