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1. POSpOG]IeHHH BHXOILiB 3HMJKEHHAI eKCH]IyaTaILiﬁHMX BUTPAT Ha IMaJINBO [NapOIIPOMUNCIJIOBUX MTEPECYBHUX

YCTaHOBOK.

2. Development of Reducing Operating Costs Measures for Fuel of Vapor Industrial Mobile Installations.

Pedepar:

1. InceprauiiiHa po60Ta NPUCBSIY€HA MTOKPAIIEHHIO NTaJIMBHO-€KOHOMIYHUX XapaKTEPUCTUK [1aPONPOMUCITIOBUX
[IEPECYBHUX YCTAaHOBOK Ha(TOra3oBoi rayysi 3a paxyHOK pO3pO0JI€HHS] HOBUX METO/IiB, TEXHIYHUX PillleHb Ta
[IPUCTPOIB 171 €KOHOMII ITannBa IJIIXOM BUKOPUCTAHHS 3aKOHOMIPHOCTEN NepeTBOPEHD €HEPTII Iapy,
[IOKpaIlleHHs! IPOLIECIB Teryionepenadi, yIoCKoHaNeHHs QYHKLiOHYBaHHS [IapOreHepaTOPHUX KOTJIIB Ta IPUBIIHUX
arperartis I1[1YA Ta BpaxyBaHHS HEJIOJIKiB rajy3€B0Oi HOpMaTHUBHOI JOKyMeHTalii. ExcIulyaTalis napornpoMUCIOBUAX

NepeECyBHUX YCTAHOBOK XdPAKTEPU3YIOTHCS BUCOKMMU BUTPATAMU HaA I1aJIVIBO i O6YMOBJIIO€ 3HAYHY YaCTUHY



TPOLIOBUX BUTPAT B COOIBAPTOCTI TEIJI0BOI 06POOKHU IIaCTiB Ta iHIIMX TEPMIYHUX POOIT, TOMY 3MEHILEHHS] BUTPATH
NasiuBa Ta yIOCKOHAJIEHHSI HOpMaTUBHUX BUTPAT [1I1YA e akTyanbHMMU 3aBIaHHAMU. [IpoBeeHUN aHAI3
0CO6IMBOCTEN KOHCTPYKLii TIapOIPOMUCIIOBUX [I€PECYBHUX YCTAHOBOK 3 AU3€JIbHUMU CUCTEMaMU >KUBJIEHHS
[I0Ka3aB, 110 iXHi OCHOBHI NO3UTHUBHI OCOBGIMBOCTI: IPOCTOTA TA HAZIMHICTb KOHCTPYKIIil, BUCOKi MOOI/IBHICTS i
MO>KJIMBICTb aBTOHOMHOI PO60OTH. Pa3om 3 TUM, NapOIIPOMUCIIOBI [1€PECYBHI YCTAaHOBKU 3 AU3€JIbHUMU CUCTEMaMU
SKMBJIEHHSI MAlOTh BUCOKI HOPDMATHUBHI i GaKTUUHI BUTPATU JOPOTOro AU3eJIbHOTO NaJINBa, HU3bKY
eHeproe(eKTUBHICTb Ta 3Ha4Hi PE3€PBU B YJOCKOHAJIEHHI IXHiX KOHCTPYKIil Ta TEXHOJIOTIYHUX IIPOLIECIB.
PO36DKHICTb B peasIbHUX i HODMAaTUBHUX PEXKMMAX eKCILTyaTallii 1aponpoOMHUCIOBUX YCTAHOBOK, a TAKOX iXHi
KOHCTPYKTUBHI BIIMIHHOCTI, 0COG/IMBO 32 HasIBHOCTi YCTAHOBOK 3aKOPJJOHHOTO BUPOOHUIITBA, YTPYLHIOE
(OpMyBaHHS €JUHUX HOPM Ta BUKOHaHHS PO3PaxyHKiB BUTPAT ajMBa [J1s1 BUPOOJieHoi napu. BinxuaeHHs peXuMis
POOOTH YCTAaHOBOK J1Ja€ MOXUJIMBICTb HA IPAKTULi BUTPA4aTy MEHIIIE NAJIMBA Y [IOPIiBHSHHI 3 HOPMAaTMBHUMU
3HAYEHHSIMY, 1O [IPU3BOAUTD 4O HEOOIPYHTOBAHUX IIEPEBUTPAT I1aIMBa Ta 30MTKIB HifIIPUEMCTB. [J1s1 pO3B'I3aHHS
3a3HavyeHOoi IpobIeMH, a TAKOK BCTAHOBJIEHHS peajibHUX BUTPAT Ma/IMBa, 3alIpOIIOHOBAHO PsiJl HOBUX Ta
YIOCKOHaJIEHUX METO/IB 1151 BUBHAYEHHSI peayIbHUX BUTPAT IaJMBa [1apOIIPOMHUCJIOBUAX YCTAHOBOK Ta
cpopMyJIbOBaHi pekoMeHallii 3 IXHbOI IPaBUJIBHOI eKCITyaTtalii. ExcryaTanifiHi cnoctepeskeHHs i aHai3 BUTpaT
IM3eJIbHOTO IajivBa IIPU POOOTI SIK KOTJIiB, TaK i IPUBITHUX ABUTYHIB IAPOIPOMUCIIOBUX YCTAaHOBOK [10Ka3aJjH, IO B
0araTbOX BUIAJIKaxX [ilCHI BUTPATU 1aJlMBa YCTAHOBOK He CIiBIAJAIOTh 3 BUTPATaMU 3 TEXHIUHMX XapaKTEPUCTUK
[IapOre€HEePATOPHUX YCTAaHOBOK. CTBOPEHA MaTeMaTUYHA MOJIEJIb IIPOLECIB 3rOPAaHHS B KOTJIaX IEPECYBHUX
[IapOITPOMMUCJIOBUX YCTAaHOBOK HA(TOra30Boi rajysi napo-au3ebHoi CyMilli AJ15 po3paxyHKy Ta MiJBUIIEHHS iXHiX
NaJINBHO-€KOHOMIYHUX ITOKa3HUKIB. Y IPOMMCIIOBAX YMOBAX JOCIIIKEHI 3a/1€XXHOCTI BUTpaT nanusa [1I1YA nipu
3a[,aHMX TUCKAX Ta TEMIIEpATypax i 3 pi3HOI0 MipOI0 CYXOCTi BOIAHOI ITapy. BpaxyBaHHS CTYIIEHS CYXOCTi BOISHO]
Iapy J03BOJIMJIO 3HU3UTU HEOOI'PYHTOBAHI BUTPATU AJIMBA NAPONPOMUCIOBUMU IEPECYBHUMHU YCTAHOBKAMU 110 36
KT 32 FOJMHy. B peasbHUX YMOBax Ha Pi3HUX MOJENSAX yCTaHOBOK [1ITYA npoBefieHi eKCriepuMeHTabHi
IOCIIiIPKEHHS BUTPAT IaJIvBa [IPU Pi3HUX TEXHOJIOTIYHUX TUCKaX. BpaxyBaHHS TUCKY BOZISHOIL IIapy J03BOJINJIO
3HU3UTHU HEOOI'PYHTOBAHI BUTPATHU AU3€JIbHOTO NaJIMBA 1APOIPOMUCIOBUMU N1I€PECYBHUMU YCTAHOBKAMU J10 5 KT 3
roguHy. Y IpOMHCIIOBUX Ta J1aO0OPaTOPHUX YMOBAX Ha Pi3HMX Mofesiax ycTraHoBoK HI'TT BcTaHOBJIEHI 3a/1€5KHOCTI
BUTpAT NaJyvBa Bifj KoeillieHTiB KOPUCHOI Aii yCTaHOBOK, 5IKi BpaXOBYIOTh Pi3HY Telionepenayy B kotax [1TTVA ta
BTpaTU B TPaHCMicii ycTaHOBOK. BpaxyBaHHS peasnbHUX KoedillieHTiB KOPUCHOI Aiii yCTaHOBOK [103BOJIAJIO TOYHIlIE
BM3HAYaTH BUTpATH Nanusa yctaHoBKaMu HI'TT. Y mpomucioBrux yMOBax BCTAHOBJIEHI 3aJI€KHOCTI BUTPAT M1anBa
MapONPOMUCIIOBUMHU NIEPECYBHUMH YCTaHOBKAMMU BiJ, BXiJHOI TeMIIEpAaTyPH TEXHOJIOTIYHOI BOJU. BpaxyBaHHS
BXiZJHOI TeMIlepaTypy BOJU 03BOJINJIO 3HU3UTH HEOOI PYHTOBaHI BUTpaTu nanvaa Ha 0,1933 kr/rop nanusa Ha
KOXXHUM rpagyc Lesnbcis. Bynu npoBeseHi CTeH0Bi BUIPOOYBaHHS Ha Au3esibHOMY [IB3 po6oTu ABUTYHA Ha
TOBapHOMY AM3€JIbHOMY IaJIUBi Ta Mapo-A13eJIbHUX CyMilllaX 3 Pi3HOIO [10Ja4yel0 BOASHOIL apy i3 BUMIipoM
IIOTY>KHOCTI Ta MUTOMOI BUTPATH NajuBa. Pe3ybTaTy eKcriepuMeHTalbHUX LOCiIPKeHb [10Ka3aHy, o pyu podoTi
IBUT'YHA Ha [1apO-AU3€JIbHUX CyMilllaX Bil0yBa€TbCs 3MEHIIEHHS] BUTpaTU Nanusa. [Ipy npomy 3a nogadi 15 %
BOJSIHOI Napy €(PEeKTHUBHA MOTY>KHICTb ABUTYHA 3HIDKyBasach Ha 3,7 %, a €(peKTUBHA IMTOMA BUTPATA [IaJIMBa
3MeHIyBazach Ha 17,9 %. Po3pobsieHi npuctpoi 1151 BUBHAYE€HHSI MOMEHTY HEOOXiTHOCT] TPOMUBKY 3MilIOBUKA
TeIJIOT€HepaTopa AJIs1 PaliOHIB €KCITyaTallii TapoIPOMHUCIIOBUX IIEPECYBHUX YCTAHOBOK 3 Pi3HOIO JKOPCTKICTIO
BoaM. CIpOEKTOBaHi Ta po3pobJieHi 3ac061 3HUKEHHS! iIHTEHCUBHOCTI BiJKJIaZleHHS HAKUIYy Ha BHYTPIillIHiN
NOBEPXHI 3MiloBuKa TeroreHeparopa [I1VA, mo 1o3Bosisie BUKOPUCTOBYBATH MAJIOIIArOTOBJIEHY BOLY,
IIPOJIOBXXUTH TEPMiH eKCITyaTallii KoTja Ta 3HU3UTh COOiBapTiCTh BUTOTOBJIEHHS [1apy. TakuM 4MHOM, Y pe3yJIbTaTi
BMKOHaHUX TEOPETUYHUX Ta €KCIIEPUMEHTAJIbPHUX JOCIiIKEHb OYyJI0 BUpillleHe BaKJIMBE HAYKOBO-TIPUKJIAIHE
3aBaHHS IOKPAlleHHS NJINBHO-€KOHOMIYHUX XapaKT€PUCTUK APONPOMUCIIOBUX [IEPECYBHUX YCTAHOBOK

HadTOrazoBoi raynysi Ta npuBeIeHHS HOpMaTUBHUX BUTpar nanusa [1I1YA 1o peanbHUX.

2. The dissertation work is devoted to the improvement of the fuel-economical characteristics of vapor industrial
mobile installations of the oil and gas industry due to the development of new methods, technical solutions, and
devices for saving fuel by using the laws of vapor energy transformations, improving heat transfer processes,
researching shortcomings and improving the operation of SIMI drive units. The operation of vapor industrial



mobile installations is characterized by high fuel costs and determines a significant part of the monetary costs in
the price of heat treatment of layers and other thermal works, therefore reducing fuel consumption and improving
the regulatory costs of SIMI are urgent tasks. The analysis of the design features of vapor industrial mobile
installations with diesel power systems showed that their main positive features are simplicity and reliability of
designs, high mobility, and the possibility of autonomous operation. At the same time, vapor industrial mobile
installations with diesel power systems have high normative and actual costs of expensive diesel fuel, low energy
efficiency, and significant reserves in improving their designs and technological processes. The discrepancy in the
actual and normative modes of operation of vapor installations, as well as their structural differences, especially in
the presence of foreign-made units, makes it difficult to form uniform standards and perform fuel consumption
calculations for the vapor produced. Deviation of operating modes of installations makes it possible to use less fuel
in practice compared to the normative values, leading to unjustified fuel overspending and losses of enterprises. To
solve the mentioned problem and determine the real fuel consumption, several new and improved methods for
determining the real fuel consumption of vapor installations are proposed, and recommendations for their correct
operation are formulated. Operational observations and analysis of diesel fuel consumption during the operation of
both boilers and drive engines of vapor installations showed that in many cases the actual fuel consumption of
installations does not coincide with the consumption of technical characteristics of vapor generator plants. A
mathematical model of combustion processes in boilers of mobile vapor industrial installations of the oil and gas
industry of a vapor-diesel mixture was created for the calculation and improvement of their fuel-economic
indicators. In industrial conditions, the dependences of SIMI fuel consumption at given pressures and
temperatures and with varying degrees of water vapor dryness were investigated. Taking into account the degree
of dryness of water vapor made it possible to reduce unreasonable fuel consumption by vapor industrial mobile
installations to 36 kg per hour. In industrial conditions, experimental studies of fuel consumption at different
technological pressures were carried out on various models of SIMI installations. Taking into account the pressure
of water vapor made it possible to reduce unreasonable fuel consumption by steam industrial mobile installations
to 5 k/h. Taking into account the real efficiency coefficients of the installations made it possible to accurately
determine the fuel consumption of the OGTT installations. In industrial conditions, the dependence of fuel
consumption by steam industrial mobile units on the inlet temperature of the process water has been established.
Taking into account the inlet temperature of the water made it possible to reduce unreasonable fuel consumption
by 0.1933 kg /h of fuel for each oC. Bench tests were conducted on a diesel internal combustion engine of engine
operation on commercial diesel fuel and steam-diesel mixtures with different water vapor supplies with
measurement of power and specific fuel consumption. The results of experimental studies showed that fuel
consumption decreases when the engine is running on steam-diesel mixtures. At the same time, when supplying 15
% of water vapor, the effective power of the engine decreased by 3.7 %, and the effective specific fuel consumption
decreased by 17.9 %. Developed devices for determining the moment of need to flush the heat generator coil for
areas of operation of steam industrial mobile units with different water hardness. Designed and developed means
of reducing the intensity of scale deposition on the inner surface of the coil of the SIMI heat generator, which
allows you to use poorly prepared water, extend the life of the boiler, and reduce the cost of steam production.
Thus, as a result of the performed theoretical and experimental studies, the important scientific and applied task
of improving the fuel-economical characteristics of vapor industrial mobile installations of the oil and gas industry
and bringing the standard fuel consumption of SIMI to real ones was solved.
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