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MOJIINMIIEHHA MAJIMBHOI EKOHOMIYHOCTI
BEH3MHOBOI'O IBUT'YHA
B PEXKUMI XOJIOCTOT'O XO4Y

Posenanymo  pesynomamu  excnepumenmanbHux — 0OCHIONCeHb  6NAUBY  00DABKU
B00HEBMICHO20 2A3Y HA NATUBHY eKOHOMIYHICMb OEH3UH0B020 08USYHA 3d POOOMU 8 DIZHUX
WBUOKICHUX DeNCUMAax aKmuHo20 X010Cmoz20 xo0y. Ak 06’ekm 00cnioxHceHb UKOPUCAHO
OEH3UHOBULL 08USYH 3 KapOOpamopHow cucmemoro dcusieHus MeM3-245. YV pezyromami
00CNI0NHCEHb YCMAHOBIEHO, WO 000a8KA B00HEBMICHO20 2a3)y NPUBOOUMb 00 3MEHULCHHS
200UHHOI eumpamu OeH3uHy ni0 uac pooomu O08USYHA 6 PI3HUX WEUOKICHUX DeHCUMAaX
AKMUBHO20 XOI0CMO020 X00Y. J[08e0eHo, Wo 3a PAaxyHOK MEHU020 GiOKpumms OpocenbHoi
3ACHIHKU | 4ACMKOB020 3AMIWEHH BOOHEBMICHUM 2A30M 3HUINCYEMbC UMPAMA NOGIMps 8
ycbomy 0ianaszoni wacmom 00epmauHs, wo npuszeede 00 3MEHUIeHH MACO8UX BUKUOI8
WKIONUBUX PEHOBUH 3 BIONPAYLOBAHUMU 2A3AMU.

Knrouoei cnosa: axmuenuii xonocmuti Xxio, OeH3UHOBUU OBUSYH, B00OHEBMICHUI 2a3,
iHmeHcughikayis. naiueHa eKOHOMIYHICMb.
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VJAYUYIIEHUE TOIJIMBHON SKOHOMUYHOCTH
BEH3WMHOBOI'O BUT'ATEJIA
B PEXKXUME XOJOCTOI'O XOA

Paccmompenvt  pezynomamei  9KCHepUMEHMANTbHBIX UCCAEO008AHUL BIUAHUSA 000ABKU
8000p00COOepICAuec0 2a3a HA MONIUBHYIO IKOHOMUUHOCMb OEH3UHO08020 Oueamens npu
pabome 8 pAIUUHBIX CKOPOCMHLIX PENCUMAX AKMUBHO20 XO0A0CMOo20 X00d. B kauecmee
00beKma Uccied08aHUll UCNONb308aH DEH3UHOBII 08U2aAmelb ¢ KapOopamopHou CUCmeMoll
numanusi  MeM3-245. B pe3syremame ucciedo8aHull YCMAamo8ieHo, uYmo 000aeKa
8000p0O0COOEpIHCAUec0 2A3ad NPUBOOUM K YMEHbUIEHUIO YACO8020 pACXo0d OeH3uHa npu
pabome oOsucamensi 8 PA3IUYHBIX CKOPOCHMHBIX PEHCUMAX AKMUBHO20 XOJOCMO20 X00d.
Hokazano, umo 3a cuem MeHbUIE2O OMKPLIMUA OPOCCENbHOU 3ACIOHKU U YACMUYHO2O
3ameujeHusi 8000POOCOOEPHCAUWUM 2A30M CHUNCAECMC PACX00 8030YXd 80 6CeM OUANA30He
yacmom epaujenusl, Yymo npueeoen K yMeHbUEeHUIO MACCO8bIX 8blOPOCO8 BPEOHbIX BeUeCms C
OmMpabomasuuMu 2a3amu.

Knrwueevie cnoea: axmuseuviti  xonocmoui  x00,  OEH3UHOGLIU  08Ucamev,
8000poOcodepIHcauull 2a3, UHMEHCUDUKAYUSL, MONTUSHAS IKOHOMUUHOCTIb.
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IMPROVING FUEL EFFICIENCY
GASOLINE ENGINE IN IDLING

In the engine with spark ignition at low loads and modes idling significantly worsen
their fuel efficiency and environmental performance. The increase in specific fuel
consumption by the engine is idling, small loads and transients mainly determined by mixing
deterioration, increasing the relative heat losses in the coolant and oil temperature is reduced
in these modes. Also, when the engine load modes small fortune increased relative cost net
power to overcome mechanical resistance, and the work is idling all the power of the engine
is consumed to overcome friction, gas exchange and to drive auxiliary machinery. All these
factors lead to the fact that the specific fuel consumption of the engine at low loads and
modes of idling 1,5 -5 times higher than the rated power at work that affect the value of
environmental performance.

One of the measures to improve workflow and reduce fuel consumption engines with
spark ignition modes of small loadings and idling is the use of additives that intensify the
combustion process. Most their physical and chemical properties suitable for these purposes
hydrogen as its rate of combustion significantly exceeds the rate of combustion of gasoline.
But the use of pure hydrogen is complicated by the fact that its storage on board the vehicle
represents a significant hazard. In this regard, are useful as additives substances containing
hydrogen in its composition and that you can get on board the vehicle. These substances
belong hydrogen containing gas H»/O; which is produced by electrolysis of aqueous
solutions of alkali. This gas consists of molecules and atoms of hydrogen and oxygen.

The article describes the results of experimental studies of the impact additives
hydrogen containing gas to fuel efficiency gasoline engine in various modes active speed
idling.

In laboratory testing engines department «Engines and Heating Engineering» National
Transport University studied the impact of additives hydrogen containing gas to fuel
efficiency gasoline engine with carburetor feed system MeMZ-245 in the active idle. Tests
conducted on the engine rotation frequency in the range from 900 to 3,000 rpm. Size additives
was constant for all speeds and amounted to 165 | / min.

Additive the hydrogen containing gas has positive effect on fuel efficiency gasoline
engine idling. By working with constant addition of 1.5 | / min H»/O; hour reduced
consumption of gasoline at different speed idling. The biggest savings for the 11.86%
observed with a frequency of 900 rpm and the addition of 8.3% hydrogen containing gas. To
achieve a certain speed mode for work with the addition of H»/O, must throttle opening angle
to less than without gas. As a result of reduced hour air flow, resulting in a massive reduction
of harmful emissions.

Keywords: active idle, gasoline engine, hydrogen containing gas, intensification, fuel
efficiency.
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Beryn. ABTomOOii 3 ABUTYHaMHM BHYTPIIIHBOTO 3TOPSHHS € OJHUMH 3 OCHOBHHUX
CHOXHBA4YiB PpI3HMX BHJIB TanuBa Ha(TOBOrO MOXOMKEHHS Ta 3a0pyAHIOBauiB
HaBKOJIUIIIHBOTO  cepeoBuiia. Pobora aBTOMOOUIBHMX JABUTYHIB  CYIPOBOKYETHCS
MOCTIHOIO 3MIHOIO HaBaHTaXXKyBAJbHUX 1 IMBUIKICHUX PEKUMIB. 3HaUHE Miclle B Ipolieci ix
eKCIuTyaTallii 3aiMaroTh PSKUMH MaJUX HAaBAaHTAKEHb Ta XOJOCTOTO X0y, OCOOJIMBO Tif Yac
pyXy aBTOMOOUTIB y BeNUKUX MicTax. [Ipu poOOTi JBUTYHIB 3 iICKPOBUM 3alajiOBaHHIM Yy
peXHMax MalluX HAaBaHTAXEHb 1 XOJOCTOrO XOJAY 3HAYHO TMOTIPIIYIOTHCS X MaJWBHA
€KOHOMIYHICTh Ta €KOJIOTiYHI MOKa3HUKH. 30UIbIICHHS BUTpATH TajuBa IiJ 4Yac poOOTH
JIBUTYHA B PEXUMax XOJOCTOIO0 XOJy, MaJlMX HaBaHTAKEHb 1 MEpPeXiAHUX TPOIECIB B
OCHOBHOMY BH3HAYa€ThCS TMOTIPIICHHSM CYMIIIOYTBOPEHHS, 301bIIEHHSIM BiIHOCHUX BTpat
TEIUIOTH B OXOJIOAHY PIAMHY ¥ ONHMBY, TeMmIiepaTypa SKHX y IUX PEKHUMax 3HIKYETbCS.
Takox npu poOOTI IBUTYHA B PEKUMaX MaJIMX HABAaHTAXEHb 301IBIIYETHCS BIIHOCHA YacTKa
3aTpaT KOPHMCHOI TMOTY)XKHOCTI Ha TOJI0JIAaHHS MEXaHIYHUX OIOpiB, a 3a POOOTH B PEXHUMI
XOJIOCTOTO X0y BCS MOTYXKHICTh, 110 PO3BUBAETHCS JIBUTYHOM, BUTPAYAETHCS HA TIOIOJIAHHS
TEPTs, Ta3000MiH 1 Ha TIPUBIJ TOMOMIXHUX MEXaHI3MiB. YCi 3a3HaueHi (haKkTOpu MPHU3BOIATH
JI0 TOTO, IO MUTOMA BUTpaTa MaIMBa 32 POOOTH JBUTYHA B PEKUMAX MAIMX HABAHTAKEHB Y
1,5 — 5 pasiB BuIa, HIX 32 poOOTH HAa HOMIHAIBHIN MOTYXKHOCTI, III0 BIUITMBAE HA 3HAYCHHS
€KOJIOTYHHUX MTOKAa3HHUKIB [1].

OnHuM 13 3aXOfiB, KWW O3BOJISIE TOMIMIIATA POOOYUIN TMPOIEC 1 3HU3UTU BUTPATY
NajyBa JBUTYHIB 3 ICKPOBHM 3alalIOBaHHAM y pEKHMaxX MajMX HaBaHTaKEHb 1 XOJOCTOTO
X0y, € BAKOPUCTaHHS J0OABOK, 10 1HTEHCU(DIKYIOTh MPOIIEC 3rOPsIHHS. TaKuil METOJT € TyXKe
NEpCHEKTUBHUM B YMOBaxX €KCIUTyaTallii, TOMy IO MOTO 3aCTOCYBaHHS HE MOTpeOye 3MiHU
KOHCTPYKIlli aBuryHa. HaitOinpiie 3a cBOIMU (hi3MKO-XIMIYHMMH BIJIACTUBOCTSAMH TSI 1TAX
IiJIeH MiIXOUTh BOJIEHB, OCKUIBKH MIBUIKICTh HOTO 3rOpsSHHS 3HAYHO MIEPEBUIIYE IIBUAKICTH
3ropsiHHA O€H3MHY. AJie BUKOPHUCTAHHS YHCTOTO BOJHIO YCKJIAJHEHE THUM, IO HOro
30epiraHHs Ha OOpPTY aBTOMOOINS CTAHOBUTH 3HAYHY HeEOE3MeKy, a OTpHUMYyBaTH HOro Ha
OOpTYy B IOCTaTHIN KITBKOCTI JOCHTh CKJIATHO M €Hepro3arpaTHo. Y 3B’S3KY 13 UM JOLLIEHO
3aCTOCOBYBATH SIK J00ABKY PEYOBHHH, IO MICTATh Y CBOEMY CKJaJi BOJAEHB 1 SIKI MOXKHA
oJIepKyBaTH Ha OOpTy aBTOMOOLIA. J[0 TaKMX PEYOBHH HAJICKUTh BOgHEBMICHHUH Ta3 Hy/O,,
KOTpUIl OTPUMYIOTh €JIEKTPOJII30M BOAHMX PO3UMHIB JyriB. Lleit ra3 ckiagaeTscs 3 MOJIEKYI
Ta aTOMIB BOJIHIO M KHCHIO.

AHani3 oCTaHHIX [Kepesa AocjaigxeHb i myOJikaniii. Pesympratu pocnimpkeHs 3
BUKOPUCTAHHS BOJIHEBMICHOTO Ta3y, OJIEPKAHOTO €JIEKTPOJII30M BOJHUX PO3UYMHIB JIYTiB IS
HOJIMNIIEHHS MOKa3HUKIB poOOTH JBUTYHIB BHYTPIIIHBOTO 3TOPSHHS, OMyOJIKOBaHO B Psii
3apyODKHMX BHUJaHb. BB 100aBKM BOJHEBMICHOTO Tra3y Ha TOKa3HUKH OCH3WHOBUX
JIBUTYHIB BHBYEHO B pobOorax [2—15]. YcranoBieHo, mo m00aBka BOIHEBMICHOTO Ta3y
MPU3BOAUTH JI0 MiABUIICHHS MOTYXKHOCTI IBUTYHA, 3MEHIIICHHS TOJAWMHHOI Ta MUTOMOI BUTPAT
najguBa, 3HIWKCHHS KOHIICHTpPAIl HE3ropiiuX BYIVICBOAHIB 1 OKCHUIY BYIJCIIO ¥
BiZMpalboBaHuX rasax. Haiikpamuii mo3uTuBHUI e(eKT crocTepiraid B peXHMax Malux
HABaHTa)KEHb.

VY pobotax [6, 7] mpoBeneHi IOCHiIKEHHs BIUIMBY J100aBKM BOJHEBMICHOTO Ta3y Ha
MaJuBHY EKOHOMIYHICTh Ta €KOJIOTIYHI ITOKa3HWKH OCH3MHOBOTO JIBUTYHAa B PEXKHUMI
XOJIOCTOr0 X0y 3a POGOTH 3 4acTOTO obepranHs 900 xB™'. JIOCIIIKEHHS IPOBOMMUIH HIPH
smiHi nmo6aBku Hp/O, Bim 0 mo 1 n/xB. HesminHy wactoTy oOeptaHHs B poboTi [6]
OiATpUMYBaJIM  301THEHHSM TATUBOIMOBITPAHOI cywmim, a B poOoTi [7] NPUKPUTTIM
JIPOCENTBHOI 3aciiHKH. Y pe3yiabTaTi BCTAHOBJEHO, IO B 000X BHMaakax go0aBka
BOJIHEBMICHOTO Ta3y MPHU3BOAWTH O 3MCHIIEHHS TOAMHHOI BUTPATH TalMBa 1 3HIKEHHS
KOHIEHTpAlI TMPOAYKTIB HEMOBHOTO 3TOpSHHA Yy BIANPANbOBaHUX Tra3ax JBUTYHA.
Jlemmo 3pocTaroTh KOHIEHTpalii OKCHAIB a30Ty 3a paxyHOK IiJBHUILEHHS TeMIepaTypu B
KaMmepi 3TOpsSIHHS JIBUTYHA.
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Bujaisiennsi He po3B’si3aHUX paHille YACTHH 3arajbHoOi MPodJaeMH. 3aTUIIAETHCS
HEBUPIIICHUM MUTAaHHSA WIOJO0 BIUIMBY JO00AaBKM BOJHEBMICHOTO Ta3y Ha NaJlUBHY
€KOHOMIYHICTh OCH3WHOBOTO JIBUTYHA B PI3HHUX MIBHAKICHUX PEKUMaX aKTHBHOTO XOJIOCTOTO
XOIy.

IlocranoBka 3aBaaHHs. MeTo pOOOTH € TOJNIMIICHHS NAJIUBHOI E€KOHOMIYHOCTI
OCH3MHOBOIO JIBUTYHa B PEXHUMI XOJOCTOrO XOJy J00aBKOIO BOIHEBMICHOTO Ta3zy [0
MOBITPSIHOTO 3apsy.

OcHoBHHIT MaTepian i pe3yabTaTH. Y nadoparopii BUIpOOyBaHHS ABUTYHIB Kadenpu
JIBUTYHIB 1 TemioTexHiku HamioHaasHOTO TpPaHCIOPTHOTO YHIBEPCUTETY MPOBOASTH
JOCITIJDKEHHSI BIUIMBY J00aBKM BOJHEBMICHOTO Tra3y Ha NaJUBHY EKOHOMIYHICTH Ta
€KOJIOT1YH1 TOKa3HUKH PI3HUX THUITIB JIBUTYHIB.

[IpoBeneno nocmijykeHHs BIUIMBY [J00aBKM BOJHEBMICHOTO Ta3y Ha MAJIHUBHY
€KOHOMIYHICTh OCH3MHOBOTO JBUTYHA 3 KapOIOPAaTOPHOIO CHCTEMOIO KHUBJICHHS MeM3-245
(puc. 1) y pexumi akTUBHOTO XOJOCTOTO XOJY.

.

Pucynok 1 — O0’€kT ekciepuMeHTAIbHUX A0CTiKeHb — ABUTYH MeM3-245

JlBuryHn obnagHaHuii HEOOXITHOK BHUMIPIOBATHHOIO amapaTypord Ta BCTAHOBJICHWU Ha
raJqbMiBHOMY CTCHII.

Burpary mnamuBa 3aMipssii BaroBUM METOZOM 3a JIOIIOMOTOI0 EJIEKTPOHHUX Bar
MEPA BM 2/3 1 enekTpoHHOTO CeKyHIoMipa. BuTpary moBiTps 3aMipsiiud 3a JOMOMOTOIO
razoBoro JiumibHuKa PI'-40. YactoTy oOepTaHHs KOJIHYACTOTrO Baja JBUTYHA BUMIpPIOBAIN
enexkTpoHHUM yactoToMmipom ®-5035. YacroTromip OTprMyBaB CHTHANI BiJl IHIYKIIITHOTO
JaTyiKa, pPO3TAIIOBAHOTO HAa KOPIYCl 3YEIUIEHHS NOpsia 13 3yOIsMH BIHIM MaxXOBHKA.
VY mnponeci BUNPOOYBaHb 3aMipsuli KYT BIAKPUTTS APOCEIBHOI 3aCIIHKH 3a JIOTIOMOTOIO
CTPLUIKH, BCTAHOBJICHOT HA ii OCi, Ta TpaJylioBaHOI IITKAIIH.
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Pospimkenns y BiiyckHOMY TpyOornpoBoai APk BUMiproBain 3pa3KkOBUM BaKyyMMETPOM
OBbB1-160. Temneparypu BiANpanbOBaHUX Ta3iB BUMIPIOBAJIM 3a JIOTIOMOTOI0 TepMOIapu
TXA-410, po3ramnioBanoi y BUITyCKHOMY TpyOomnpoBoi, Ta noreHuiomerpa EIIT-09.

BopaHeBMicHMIT Ta3 OTpUMYBaU 32 IOTIOMOTOI0 €JIEKTPOIII3HOI yCTaHOBKH «JIura-02» 3
MaKCUMaJbHOI TPOAYKTHUBHICTIO 5 J/XB. BuTpary ra3zy 3amipsid 3a JOMOMOTOIO
noriaBkoBoro poramerpa P-10/5, nmpusHadeHOro 1y BUMiprOBaHHS 00’ €MHOI BUTPATH ra3iB
Bix 0 mo 10 n/xB. [lepen momauero B nBuryH raz Hp/O, mpoxoauB depes BOASHUI 3aTBOD 1
3BOPOTHHUN KJAalaH JJs 3amo0iraHHs TOTPAIUISHHIO TOJIyM’st B €NeKTpoiizep y pasi
BUHUKHEHHS 3BOPOTHHX CIIajlaXiB.

BopaneBMicHMIT ra3 nogaBany y BIyCKHUN TpyOONPOBi ABUTYHA IIepe KapOropaTOpOM.
VY mnporieci BunpoOyBaHb Oyiu 3aMipsiHI CHJIa CTPYMY 1 Hampyra, HEOOX1IH1 JJIT OTPUMaHHS
MEBHOT KiIJIBKOCTI ra3y.

Ile macTh MOXJIMBICTH ypaxyBaTh BuTpaTu enekTpoeneprii (P, MJDx/ronx) mnpu
IipaXyHKy €KOHOMII najuBa 3a (opMysIoko

P=1-U-3600-10", (1)

ne [ — cuna cTpymy, 3aMipsiHa Ipy IPOBEJICHHI €JIEKTPOIIi3y, A;

U — nanpyra, 3amipsiHa TPy TIPOBEJICHHI eJIeKTpoi3y, B.

Po3paxyHok ekoHOMIi manuBa 3 ypaxyBaHHSM BHUTpAT €JIEKTPOEHEPrii Ha OTpPUMaHHS
BOJHEBMICHOT'O a3y BUKOHYBAJIU 32 (JOPMYIIOIO

Gn, —(Gn, + P)
Gn, ’

ne G,; — roIvHHA BUTpara OCH3WHY B TEIUIOBUX OJMHUILIX 32 poO0oTH 0e3 m100aBKu
BOJHEBMICHOTO raszy, MJIx/rox;

G,, — ToAWHHA BUTpara OCH3MHY B TEIUIOBHX OJUHHIINX 3a POOOTH 3 100aBKOIO
BOJHEBMICHOTO ra3zy, MJIx/rox;

P — BuTpara eleKTpoeHeprii, HeoOXimHOi I OTpUMaHHS TEBHOI KUIBKOCTI
BOJHEBMICHOTO razy, MJx/ros.

BumnpoOyBaHHs BHKOHYBaJgM 3a poOOTH JABHTYHAa B IHTEpBaJi YacTOT OOepTaHHS
Bix 900 mo 3000 x8l. Beqnuuna no0aBku Oyiia CTalOI I BCIX IMIBUAKICHUX PEXHUMIB 1
cranoBuna 1,5 1/xB. BifcoTkoBe 3HAYeHHsS BENWYMHU [00AaBKU BiJ BUTpaTH OCH3HHY
PO3paxoByBaIU JIsl KOKHOTO IIBUAKICHOTO PEXHUMY 3a (OPMYIIOI0

Exon.quucm. =

2)

G

n

ne G0 — MacoBa BUTpaTa BOJAHEBMICHOTO a3y, KI/TOI;

G, — TOIMHHA BUTpaTa OCH3UHY, KI/TO/.

PesynpTaTt nmOCHIDKEHb BIUIMBY J00aBKHM BOJHEBMICHOTO Ta3y Ha IMaJUBHY
€KOHOMIYHICTh OEH3MHOBOTO JBUTYHA [TOKa3aHi HA puc. 2.

Sk BumHO 3 pucyHKa 2, BiicOTKOBe 3HaueHHsS Hy/O; Bij BUTpaTu OCH3UHY 3HUKYETHCS
B Mipy 3pOCTaHHS YacTOTH OOEpTaHHS KOJIHYAcTOro Baja. Lle MOACHIOEThCS THM, IO TpPU
3pOCTaHHI1 YaCTOTHU 00epTaHHS 30UIBIIYETHCS TOJUHHA BUTpaTa MaJIMBA.

Haii6inema no6aBka H,/O, ctanoButh 8,3% 1ipu poOOTi ABUTYHA 13 yacToTor0 900 XB'I,
a Haiimenma — 2,4% mpu 3000 xB™.

3a po6otu 3 gob6aBkoro Hp/O, mist mocAsrHEeHHs MEeBHOI 4acTOTH oOepTaHHS HEOOXiTHO
BIIKpUBATU JpOCENbHY 3aclliHKy Ha MEHIIMHA KyT, HDK 3a pobotu 0e3 m00aBKH.
3a paxyHOK MEHIIOTO BIAKPUTTSA JPOCEITBHOT 3aclHiHKKM 1 YacCTKOBOTO 3aMIIICHHS
BOJIHEBMICHMM Ta30M 3HWXKYETHCS BHTpaTa IMOBITPS B yChbOMY Jiana3oHi 4acTOT OOepTaHHS,
110 MpHU3BEJE O 3MEHIICHHS MacOBHUX BHUKHUIB IIKIAJIMBUX PEUOBUH 3 BiANpPallbOBAaHUMHU
razamu.
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Pucynok 2 — llIBuakicHa XapaKkTeprucTHKA AaKTHBHOIO X0JI0CTOT0 XOAY
aBuryna MeM3-245 3a pobotu 6e3 106aBku Ta 3 106aBkow H,/O;
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JlobGaBKka BOJHEBMICHOTO Ta3y NMPHUBOJHUTH JI0 3HIKCHHS TOJMHHOI BUTpPATH OCH3WHY B
yCiX IMIBUIKICHUX PEXUMax Xoyoctoro xony. HaiiOinpma exonomist craHoButh 11,86% 3a
poGotr i3 wacrotoro 900 xB' i no6aBkoro 8,3% rasy. OCKiTbKH Ha OTPHMAHHS
BOJIHEBMICHOT'O Ta3y OyIna 3aTpayeHa eJIeKTPUYHA EHeprisi, TO Uit 00’ €KTUBHOTO OLIHIOBaHHS
BIUMBY Ta3y H,/O, Ha manuBHY €KOHOMIYHICTH JBUTYHAa HEOOXIJHO B3SITH 10 yBaru Iii
3arpatu. 3 ypaxyBaHHSM 3aTpaT HalOUIbIIa eKOHOMIs ckianae 4% 3a poOOTH i3 YAaCTOTOIO
1800 xB! i no6aBkoo 4,4% BOMHEBMICHOTO Ta3y, IO MIATBEPIKYE OTPHUMAaHI paHiIIe
pe3yNbTaTH MOA0 BUOOPY ONTHMAIBLHOT BEIMYMHH T0OABKH.

BucHoBku. Jlo6aBka BOJHEBMICHOTO Ta3y TIO3MTUBHO BIUIMBA€ Ha MAJIWBHY
€KOHOMIYHICTh OEH3MHOBOTO JBHIYHA B PEKUMax XOJOCTOrO Xoay. 3a poOOTH 31 CTaioro
no6askoro 1,5 n/xB Hy/O, 3HWKYETHCS TOMMHHA BUTpaTa OCH3MHY NMPHU PI3HUX MIBUIKICHUX
pexxumax xosocTtoro xony. HaiOinpma exonomist 11,86% cmoctepiraerbcs 3a poOOTH i3
gactotoro 900 xB™ i no6askoro 8,3% BomHEBMICHOTO ra3y. s MOCATHEHHS TEBHOTO
MIBUJKICHOTO PeXHUMY Imia 9ac podotu 3 qobaBkoro Hy/O, HEoOXinHE BIIKPUTTS IPOCETBHOT
3aCIIIHKM Ha MEHIIWHA KyT, HDK 3a poOOoTH 0e3 razy. Y pe3ynbTaTi 3HWKYEThCS TOAMHHA
BUTpATa MOBITPS, 10 TPU3BEAEC 10 3MEHIIICHHS MACOBUX BUKHU/IIB IIKIUTUBUX PEUOBHH.
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Tlonmascvkuii HayionanbHuti mexHiynui yHieepcumem imeni FOpisi Konopamioxa

MIAXII A0 MPOLHECY BUTI'OTOBJEHHSA BIMETAJIEBUX
HUJITHAPOBUX BTYJIOK BYPOBOI'O HACOCA
TA IX EKCILTYATAIIAHI XAPAKTEPUCTUKHA

Ha ocnosi excniyamayitinux eunpo6yeanb yuiiHOposux 6myJnoK OYpOosux HAcocie
OVI0 6CMAHO6IEHO, WO 6MYIKU YUNIHOPOBI OYPOBUX HACOCIE, 8UCOMOGNEHI 3d MUNOBUMU
MEXHIYHUMU  YMOBAMU, BUXO0AMb 3 J1a0y He MIIbKU BHACAIO0K 2i0poadpasueHO20
3HOWLY8AHHA, alle U NpU 6NAUBI KOPO3IHO20 PO3MPICKY8AHHA POOOYUX NOBEPXOHb, SKe
iHmeHcughikyemocsa Kagimayieto 8 30Hi nepexoody «8myniKa — nopuens». IlopisHauuam oanux
8UNpo0OY8aHbL  008e0eHO, WO  BUKOPUCAHHA — OiMemanesux  6myJnOK — 30L1bUUUMb
MidicpeMOHmMHUUL nepiod [ 8ION0BIOHO 3HU3UMb DeMOHMHI eumpamu. AHANI30M MUN08020
MEeXHONI02IUHO20 NpoYecy GU2OMOBTIEHH BMYNIOK 3ACBI0YEHO HEeOOXIOHICMb 3ACMOCYBAHHS
Oimemanesux YuriHOposuUx 6mMyJLoK OYpo8uUx HAcoCis.

Knwuosi cnosa: 6yposuii nacoc, yuninoponopwiHesa napa, nopuieHs, Oimemanesa
8MYyJIKaA.
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Hsano-Dpankosckuti HAYUOHATbHBIL MEXHUYECKULl YHU8epcumem Hegpmu u 2aza
Ileny B.®., k.m.H., ooyenm

Tlonmasckuti HayuoHanvhslll mexnuyeckull ynueepcumem umenu FOpus Konopamioka

HOAXOA K ITPOIECCY U3I'OTOBJEHUA BUMETAJVIMYECKUX
HUJINHAPOBBIX BTYJIOK BYPOBOI'O HACOCA
N UX IKCIINIYATAIIMOHHBIE XAPAKTEPUCTUKHU

Ha ocnose sxcnnyamayuonnblx ucnblmanuti YUTUHOPUYECKUX 8MYI0K OYPOBbIX HACOCO8
ObIIO  YCMAHOBNEHO, YMO 6MYIKU YUIUHOPOBLIX OYPOBLIX HACOCO8, U320MOGIEHHbLE
NnO MUNOGbIM MEXHUYECKUM YCI0BUAM, GbIXOO0AM U3 CMpPOs He MOAbKO 6CA1e0Cmeue
2uo0poabpasueHo20 U3HOCA, HO U NpU BO30€UCMBUU KOPPOIUOHHO2O PACMPECKUBAHUS
pabouux nosepxHocmeti, KOmopoe unmeHcuguyupyemcsa Kasumayueti 8 0061acmu nepexood
«emynka — nopuienvb». CpasHeHue OAHHLIX UCNBIMAHUL HNOKA3AIU, YMO UCNOIb308AHUE
OUMEMAanIU4ecKux 6MynoK YEeaudum MelcpemMOoHmublll nepuoo U cOOMEemcmeeHHO CHUUM
DpemMoHmHble pacxoovl. AHAIU3 MUNOBO20 MEXHOJIO2UYECKO020 NPOYecca U320moe8ieHus 6MyioK
NOKA3al HeoOX00UMOCMb NPUMEHeHUs OUMEeMAITUYecKUX YUIUHOPO8bIX 6MYNOK OYPOBbIX
HACOCo8.

Knwuesvie cnosa: 06yposoii Hacoc, YUIUHOPONOpuWIHe8Aas napa, NOPUieHb,
bumemannuieckas 6mynKa.
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APPROACH TO THE PROCESS OF MANUFACTURING
OF THE MUD-PUMP BIMETAL LINERS
AND THEIR OPERATIONAL CHARACTERISTICS

On the ground of the operation test of the mud-pump bimetal liners, it was estimated
that the mud-pump bimetal liners, manufactured under the typical technical conditions, break
down not only because of the hydroabrasive wear, but also because of the influence of the
working surface corrosion cracking which is intensified by the cavitation in the «bushing —
piston» junction area. Due to the comparison of the data of the examination it was
demonstrated that the usage of the bimetal liners will increase the overhaul life and decrease
the repair costs. The analysis of the typical technical conditions of the liners’ manufacturing
has proved that there is a necessity to use the mud-pump bimetal liners.

The article reveals the damage mechanism of the Piston and Cylinder Unit of the mud-
pumps applied in the global practice while drilling to extract oil and gas.

It was found out that the damage of the Piston and Cylinder Unit by the abrasive jet
happens either when the abnormal fluid leakage from the decreasing space of the cylinder
into the increasing space, which is formed after the wear of the unit by the abrasive layer,
takes place or as a result of the alternative displacement of the layer from one piston cup to
another by the lubricating fluid. A specific feature of the second damage subtype is the fact
that it generally takes place at the high pressure pumps.

The role of the technological heredity in the formation of the performance
characteristics and the reliability coefficients was established.

The failure causes of the mud-pump liners as well as the techniques for producing of the
existing mud-pumps were analyzed.

The main types and groups of the mud-pump bimetal liner wear were systematized and
summarized in the table. The cyclic influence of the hydrodynamic loads and the existence of
the corrosion environment lead to considerable decrease of the long-term strength of the
corrosion cracking of the liner working surface.

It was defined that besides the stress-strain properties of the working surfaces,
topography of the surface has the great influence on the liner’s resistance to wear as it
determines the possibility of the penetration of abrasive and the drilling mud inhibitors into
the area of contact and as a result, the abrasion process is intensified by the propping action
of the drilling mud.

The above mentioned facts give the evidence of the inadequacy of the usage of the
typical technical conditions of the mud-pump bimetal liners’ manufacturing.

The contrastive table for the comparison of the steel and bimetal liners was designed. It
demonstrates that the main economic effect caused by the usage of the high-resource bimetal
liners is obtained due to the increase of the overhaul life and decrease of the repair costs
correspondingly.

The results of the experimental research were illustrated, the findings were analyzed
and the ways of the follow-up study were indicated.

Keywords: mud-pump, Piston and Cylinder Unit, piston, bimetal liner.
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Beryn. binpmricts BigMOB BHpOOY TOB’si3aHI 3 HEIOCKOHAICTIO TEXHOJOTIT HOTO
BUTOTOBJICHHS, OCKIIbKM CaM€ BOHA BH3HAYa€ PiBEHb SKOCTI Ta BCi BIACTHUBOCTI, OTPUMaHi B
MpoIIeCi BUTOTOBJICHHS JeTajeil 1 CKJIalaHHsl BY3JiB. TE€XHOJIOTTYHHMIA MPOIIEC BUTOTOBJICHHS,
CKJIaJaHHs Ta KOHTPOJIIO BUPOOY IMOBMHEH 3 HAWMEHIIMMM BUTpaTaMH dYacy 1 3aco0iB
3a0e3meYnTH HeOOX1THUM PIBEHb SKOCTI MPOIYKIIii, 30kpeMa 1 HamiiHicTh. [Ipu BUKOHAHHI
OypoBHUX POOIT MIMPOKO BUKOPUCTOBYIOTH JBOIOPLIHEBI HACOCH JABOCTOPOHHBOI Aii Ta TpH-,
YOTHPUIIOPIIHEBI OAHOCTOPOHHBOI [ii. OHI€I0 3 OCHOBHUX NpOOJeM B eKCIuTyaTari
OypoBUX HACOCIB € HH3bKI TOKAa3HMKM HAmpalfoBaHHS 3MIHHHUX JeTajJedl — BTYJIOK
UJTIHAPOBHX, IOPIITHIB, KJIAMlaHIB, IITOKIB. TOMY € mpobJieMa IMiIBUIIEHHS X TOBMOBIYHOCTI.

AHaJi3 ocTaHHIX JuKepes J0cCaizKeHb i myOaikaniid. Y po3s’sizanHs 11i€i npoOieMu
CYTTEBHI BHECOK 3poOmim Taki BueHi, sk f.C. Mkpruuan, A.C. Hikoniu, B.M. JIutBuHoOB,
A.3. Pomanos, I'.'I'. Axanos Ta iHmi.

byno BcranoBieno [1 — 6], mo B mporeci podotu OypoBOro Hacoca TiApaBiliuHa
YacTUHA 3a3HA€ 3HAUHOTO HABAaHTAXKEHHs, 31 30UIBIICHHAM MOJaui PO3YMHY BOHO 3pOCTae, i
OJIHI€IO 31 CIaOKWX JIaHOK y I[id YacTWHI € ITHApONopIIHeBa mapa. Buxim ii 3 mamy
BUKIIMKAHUN BTPATOIO CTIMKOCTI BHACTIIOK 3HOIICHHS POOOYUX MOBEPXOHb. Taky mpobieMmy
Moke OyTH pO3B’A3aHO MPSMUM BUKOPUCTAHHSIM JOCATHYTHUX 32 OCTaHHI POKHU PE3yJbTaTiB
YJIOCKOHAJIEHHS TEXHOJIOT1i MalIMHOOYTyBaHHS.

Onnak 3aBAaHHS TIOJIOJIAHHS aOpa3WBHOTO 3HOIIECHHS 1 CTBOPEHHS 3HOCOCTIMKHX Ta
JIOBFOBIYHMX KOMITOHEHTIB HE MOKe OyTH po3B’si3aHO 0€3 IPYHTOBHOT'O aHaJli3y KOHKPETHUX
YMOB BUTOTOBJIEHHSI LIMJIHAPOBUX BTYJIOK, OCKUIBKM YMOBU BUTOTOBJIEHHSI J€Tajeil MalluH
BU3HAYAIOTh iX €KCIUTyaTaliliHi XapaKTepUCTUKH.

Bujisiennsi He po3B’si3aHUX paHillle YACTHH 3arajbHol mpodaemu. [lutaHHs BITUBY
YMOB BHIOTOBJIGHHS BTYJOK IIMJIIHAPOBUX OYypOBHX HAcOCIiB Ha IX eKCIUTyaTalliiHi
XapaKTepUCTUKU BUBYEHO SBHO HENOCTATHHO. TOMy Ui 3allOBHEHHS L€l MPOTaiuHu Oyio
MOCTABIICHO 3aBIaHHS TMpOaHalli3yBaTH BIUIMB THUIIOBUX TEXHIYHUX yMOB BHTOTOBIICHHS
MATIHAPOBUX BTYJOK OYpPOBHX HACOCIB Ha iX CepeaHEe HAmpalloBaHHS Ta 3alpPOIIOHOBAHO
BUKOPUCTOBYBATH OiMeTaNeBl HUIIHAPOBI BTYJIKH.

MeTtor0 a0cC/iIsKeHHsI € TPOBEJCHHS aHali3y YMOBH POOOTH IMJIIHAPOBOI BTYJIKH W
YCTAHOBJICHHSI HAHO1IBIII IMOBIPHUX MPUYHMH BTPATH 11 Mpaie31aTHOCTI.

OcHoBHHIT MaTepiana i pesyabtaTtH. HuHi U1 momaui Ta TPUBENCHHS B PyX
IPOMHBAJIBHOI PIAMHU B HACOCHO-UMPKYJMIMHUX CHCTEMaxX BUKOPUCTOBYIOTHCS OYpOBI
HAcOCH, B OCHOBHOMY JIBOTIOPIITHEBI JBOCTOPOHHBOT /i 1 TPUIIOPIIIHEB1 OJTHOCTOPOHHBOT ii.

3 ypaxyBaHHSIM TOTO, 1110, 3 OJHOTO0 OOKY, YMOBHU pOOOTH OCHOBHOTO POOOYOro Oprany
B TPUIIOPIIHEBOMY OYpOBOMY HAcOCi OJHOCTOPOHHBOI il IMOJETIIeHI BHACTIAOK Iojadi
3MallyBaJIbHO-0X0JIO/UKYBaNbHI pinnau (30P) B 30HY TepTs, a 3 APYroro — CTaad BaXIHUMHU
yepe3 30UIbIICHHST YaCTOTH IUKJIIB MPUKJIAaHHS HABAHTAXCHHS, OIUIBHUM € MPOBEICHHS
aHaJi3y JOBTOBIYHOCTI IMEPEBAKAIOUMX BHUIIB 3HOIIYBAHHS M OCOOJIMBOCTEH pyHHYBaHHS
netanei mutiHaponopurHeBoi mapu (LITIT).

Crnin 3ayBakuTH Oe3mepepBHUI pO3BUTOK ysiBiIeHB Tpo pyiHyBaHHs LI y nHampsimi ix
noryMONIeHHsT 1 po3mMpeHHs. MexaHi3M pyiHYBaHHS Mapu € JIyxXe CKIaaHuM (Tadm. 1).
[To-mepire, 11e abpa3uBHE 3HOIIYBaHHS, a MO JAPyre — BTOMHE PYWMHYBaHHS MaH)XET MOPUIHS
BiJl IMKJIIYHUX HANPY)KEHb, AKe MiJICUITIOETHCS TEPMOXIMIYHUMH MPOLIECAMH.

PyitnyBannsa IIIII abpa3suBHUM cTpymMeHEM, SIK€ BHUHUKAE IICIsA 3HOIIYBAaHHS Iapu
abpa3suBHUM TPOIIAPKOM, BiAOyBaeThcsi ab0 MpH HAA3BUYAMHUX BUTIKAHHIX PIAMHU 3
MOPOXHWHW HATHITaHHS [WIIHIpa B TIOPOXXHHUHY BCMOKTYBaHHS, a00 B pe3ynbTaTi
MIOYEProBOr0 BUTICHEHHS MAacTUJIBHOIO PIJMHOIO MPOIIApKa Bifl OJHIET MAaHXETH MOPLIHS J10
npyroi. XapakTEpHOI OCOOJIMBICTIO IPYroro MiATHITY pYHHYBaHHS aOpa3uBHUM CTPYMEHEM €
Te, IO BiH Ma€ Micle 3AeOUIBIIIOr0 B HACOCAaX BUCOKOTO THUCKY. I3 IIi€I0 METOW MH
CUCTEMAaTHU3yBaJIM OCHOBHI BUM Ta TPYNH 3HOUICHHS LIMIIHAPOBOI BTYJIKH OypoBOro Hacoca.
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