[Mokasuuk edexrusHocti pobotn TpaHcnoprHoro 3acody (KKJL asromobuis)
Moze OYTH 3acTOCOBaHMIT JUIS PO3paxyHKy HOPMATHBHHX 3Ha4cHb 0a30BOi HOpMH
BHTpaTH [Na/lMBa, IO J03BOJMTH Nokpamaru aitouy [3] B VYkpaiHm cHcremy
HOPMYBAHHS [aJIHBHO-MACTHIIBHHX MaTepialis Ha aBTOMOOLILHOMY TPaHCIIOpPTI.
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AKTYaIBHICT TeMH poBOTH NOB'3aHA 3 HCOOXIAHICTIO BH3HAYCHHS MOBHOTH
DI3HKO-XIMIYHOT B3aeMOJIIT BIANPALLOBYBAHHX 'a3iB, 110 NPOPHBAIOTHCH YCPE3 3a30p
«KUIBLC-UMIIHAP» JBHI'YHA BHYTPIIUHLOIO 3rOPAHHA, 3 MOTOPHOK OIMBOK Ta
BIUIMBAIOTL Ha 3MIHY Ti B A3KICHO-TEMIICPATYPHOT XapakKTCPHCTHKH NPH 3HOIYBaHHI
acraneil WHIHApo-nopLiHeBol rpymnu [1].

MeToro  JIOCHUKCHHS € MNOPIBHA/IBHA OMIHKA BMICTY BYIJICKHCIOrO Ta
YrapHOI'O rasiB y rasax, siki BIABOASTECS CHCTEMOKO BEHTHISILIT KapTepa 1 BHITYCKHOIO
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cucremoro  asuryHa BA3-21011 3 4acTkoBOK BTPaTON pecypcy  LHIHJPO-
MOPUIHEBOT IPYIH.

O06’eKTOM JIOCHI/UKCHHS € rasoriyipaBiidHa CHCTEMa «KapTepHHil npoctip —
MOTOpHa o/iuBa» ABHryHa BA3-21011 3 THckoM Ha TakTi crHckaHHs 9.5 kre/em” Ta
10,5 kre.enm’.

[peamerom JocniKeHHS € 3aKOHOMIpHOCTT 3MIHM KoHUeHTpaui COz2 1a CO y
rasaXx BCHTHISIIT KapTepa Ta BHIYCKHOT CHCTEMH IIpH  4acToTraX oOcpraHHs
KolHuyacroro Bany JasuryHa Bia 1000 xs' o 4000 xs! Ha iforo 4acrkoBo
HPOTPITOMY Ta HOPMAILHOMY TEMIICPATYPHOMY peKHMaX poboTH.

B pofori HaBeeHO rpadivHi 3aNeKHOCTI 3MIHH KOoHUeHTpauii rasis CO: 1 CO
Hd BIANOBIAHHX WIBHAKICHMX peKMMax, ski BigoOpaxkators HactynHe. [lo-nepuue,
HOBHOTY 3MOPaHHA NAJHBO-NOBITPSAHOT CyMillll Y HHIIHAPAX JABHIYHA 31 3MIHCHHMH
napamMeTpaMi TEPMO/AHHAMIMHOIO LMKY (3HAYCHHS THCKY CTHCKAHHS) 338 YMOBaMH
peryioBaHHs kapOloparopa Ta KyTa BunepeienHs nanusa. [lo-apyre, orpumani
PE3YJBTATH J03BOJSAIOTE NOOIMHO OLIHMTH HACHYCHICTDL B3a€MOJIT MOTOPHOI OJIMBH 3
BUINOBIIHOO KUIBKOCTI BYIJICLIKO Ta KHCHIO. A LI€, Y CBOIO Yepry, Oyie obyMoBIoBaTH
BIPOI'/IHE NPOTIKAHHSA 33 4aCOM XIMIYHHX peakiiil OKCH/IIB BYIJICHIO 13 BYTJICBOJHHMH
MOJICKY/IaMH  MOTOpPHOI  OJIMBM  JIHIHHOT HopMmansHoi OyjoBH  (i300y10BH),
MOHOUMKIIYHOT (NoNUUKIIYHOT) OyI0BH, 110 3a TCPMIHOM HAlpAllOBAHHS BHKIHKaE
3MIHM 1T eKCIUTyaTallifHHX NMOKA3HHKIB. AJIC HAa JaHOMY cTani JOC/HIKCHb OLIHKA 3
TOUKH 30py XIMIMHHX peakuiif  He 37iicHIoBaZach, 1 CYAXKCHHA HOCHThH
nependauysannii Xapakrep. OJHE MOKIMBO CTBEPAKYBATH, IHO MOJCKYJSpHAa Maca
OMHHLI 00’€MY MOTOPHOT OJIMBH MOBHHHA 3MIHHTHCA y Outbunii Oik, a ue y cBowo
Yepry BIUIMHEC HAa NPOIUCCH CTBOPCHHS TOHKHMX ONMBHHX 3aXHCHHX [JIIBOK Ha
MCTAICBHX MOBEPXHAX, HANpHKIAA, Y CHCTEMI MarepiaiiB NINIMIHUKIB KOB3aHHS
koniHyacroro Bany «BY-800 — 15W-40 — AO20-1». [lpore, dakr 3MiHH (Gi3uaHuX
BIACTHBOCTCH MOTOPHHX OJIHB 33 KOMIUICKCHUM OC3po3MIpHHMH KpHTepieM Ey
BHKOHaHO y poborax [2, 3].

Busnauenns konuentpauii COz 1 CO y kapTepHHX rasaxX Ta BHXJIONHHX rasax
BHITYCKHOT CHCTEMH 31HCHIOBAIIOCH 32 JIONOMOroko razoanamisaropis ludpanir 1100,
Iadpanit 2200, puc.1 B, r. Jlns jocmukeHHs BHKOpHCTaHi Asa Asurynn BA3-21011:
y ckaaji Jerkosoro asromoduist BA3-21063 (komnpecis y wnningpax 9,5 kre/em?), i
Y CKJaji AHHAMOMETPHYHOTO cTeH/1a (komnpecis y wuningpax 10,5 kre/em?), puc.1 a,
0. Ilpn upoMmy. 3MiHA INBHJAKICHOTO pekHMY poOOTH JABHI'YHIB 3MilicHIOBalach 3a
HOBOPOTOM MOBITPAHOT Ta JIPOCE/IbHOT 3ac/IIHOK kapOlopaTopa.
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PucyHok 1 — YcraHoBKa 30HAa y Tpybui BeHTMAALIT KapTepa (a) ABUryHa
asromobins, B natpybky (6) BeHTUNALIT KapTEpa ABUrYHa CTeHAa:
1 - narpybok (Tpybka) cucremu BeHTUAALIT ABUIYHE; 2 — 30HA; 6 — NaHenb npunaay
IHppanit 1100; naHens npunaay IHdpanir 2200

3a obpobkoro janux BuMiproBanb y nporpami Microsoft Excel nobynosani
rpadivHi 3aNCKHOCTI, AKI HABCACHO Ha puc. 2-5. AHam3 OTPHMAHHX Pe3y/bTaTIB
BKA3y€ Ha HACTYIIHE.

[lo-nepue, npu koMmpecii asuryna p=9.5 krc/em® smenmenns CO: y
KapTCPHOMY IIPOCTOPI Y MOPIBHAHHI 13 CHCTEMOKO BUITYCKY MPH MOBOPOTI JApoce/s B
cepeanboMy cknanae 75-81%. 1 69-72% npu noBopoTi NOBITPSHOI 3ac/HKH, pHC. 2, 4
6. Ilpn usomy, smenmenns CO cxnagae 81 67% a0 (% npu nosopoTi Jpocens J10
n=2700 xs''. [Ipy NoOBOPOTI NOBITPAHOT 3aCIIHKH TAKOK CIIOCTECPIrAOCh 3MCHILCHHS
koHuenTpauii CO y kaprepHoMy npocropi. Ase konuentpauis CO no Inudpamr 1100
nepebubmysana Mexi wkaam. [pu wacrori 1000 xs8' 3smeHuenns konuenTpauii CO
cknagano Maiike 68-70%, pue. 3. I3 HaBeAcHOro il Po3yMiTH, LIO CHCTEMa
«KapTepHHil NPOCTIp — MOTOpHA ONMBa» JBMI'YHa «roraHHana (Quisrpysana)y»
BH3HAUCHY KUILKICTS JOCHIIHHX IasiB.
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PUCYHOK 2 — BNaMB WBKUAKICHOTO pexumy poboTi ABMIyHa Ha 3MIHY KOHUeHTpawii
CO: y asuryHi 3 Komnpeciew p=9,5 krc/cm?:

a — npwu perynioBarHi 06epris ApOCeNbHOK 3aCNiHKOKW; 6 — NpuU perynioBaHHi
obepris NOBITPAHOK 3acniHKOI0; 1 -y BuxnoNHIK Tpybi; 2 — B natpybry BeHTUNALIT
Kaprepa

[lo-apyre, npu xommpecii p=10,5 kre/cm® npH NOBOPOTI APOCEIBHOT 3aCHHKH
amexmies CO2 y KapTepHOMY NpocTopi ckaajiae Maiike 98%, ane jo n=3500 xs™', i

Hazam 3 pocroM Yactotd 4o n=4000 x8"' ue 3meHmeHns cknagae 84...91%, puc. 4 6.
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Tobro WNEHICTE KOHTAKTIE «KUIBLE-UMNIHIPY 3MEHIIYeThed 1 koHueHtpams CO»
sbiabmyeThCA Ha 7-14%. [IpH nosopoTi nosiTpanol saciiHky sMeHmeHHA OOz cknaiae
vy cepenHeoMy 98% vy BehoMy WBHAKICHoMY Manazodl, puc. 4 6. [lpn uwomy,
aMeHIeHHA KoHUeHTpaull CO vy kaprepHOMY NpocTopl OpH NOBOPOTI JpocelkHo]
3acHiHKH ckiatae 53-63% Ha BohoMY IIEHAKICHOMY Alanazonl. OOHak NpH NOBOPOTI
NOBITPAHOT 3aC/IHKN 33 30UTbIeHHEAM KoHUeHTpai CO y sooionaux razax sig 0,05%
a0 6% y KapTepHOMY NpoCTOpl U4 KOHUSHTpaUid nocTiiiHa 1 cknanae maibwe 0,05%,
pHC. 5.

[lo-Tpete, TeMNepaTypHUIl CTaH IBHTYHA BIVIMBAE HA 3MIHH KoHUeHTpauii COs i
CO 1 BenH4HHY X «IIOTIHHAHHAY CHCTEMON «KApTEpHHEH NpOCTIp-MOTOPHA ONHBLY,
prc.d. Tak DOpIBHAHHA #YacTKOBO Oporpitoro ABHryHa (55-60 °C) 1 noeHicTo
nporpitoro Bkasye Ha HacrynHe. [lpu kommpecii 9.5 kre/em® konnentpania COs v
KAPTEpHOMY [pOCTOpl MAcTKOBO NPOIPITOro JIBHIVHA Y NOPIBHAHHI 13 BHIIYCKHOR
CHCTEMOK TIpH MOBOPOTI NOBITPAHOT saciiHKH Mailke B 3 pasH MeHIIA, HLK Ha
NporpitoMy JABHIYHL, a NpH NOBOPOTI [pocelbHol 3acliHKH L[4 KOHUCHTpalls Y
KapTepHoMy npoctopl MeHme B 2.7-4.5 pasd Ha BUNOBIIHHX oDeprax KONIHYACTOrO
BATTY.

B uerseprHx, 30UNbLIeHHA KoMmbpecil v wdminapax 3 9.3 krefem® no 10,5
Kre/em? Ha MAacTKOBO NPOrpiTOMY JABHIYVHI SyMOBIIOE SMEHIICHHS KoHueHTpauii CO:z
Y KapTepHOMY NpocTopl Maibge B 3,5-4.5 pasu ¥ BokoMy poDotoMy LIBEHIKICHOMY
Olanazonl, puc. 4 a. 3 BUXOJOM Ha HOpMalibHHIl TeMmcparypHuil pemum poboTi
ABHryHa 3 komnpecieto 10,5 kre/em® npu nosopoTi ApoceIbHOT 3acIiHKH Y AianasoHi
Big 1000 x5 1o 3500 x8™' koHuenTpania CO: v BHXIoNHIN Tpy6i s0UIBMYeTheH B 16-
17 pasie v NOpIBHAHHI 13 KAPTCPHAM NPOcTOpOM, pHe.d D.
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PucyHok 3 — Bnnve wewakicHoro pesumy poboTi ABMryHa Ha IMiHy
HoHUeHTpawii CO y asurywi 3 komnpeciewo p=9,5 krcfem?:
1 -y BuxnonHiiA TpyBi, peryntoBaHHA gpocenem; 2 —y natpyBry BeHTHAALT
HapTepa, PEryNBaHHA apocenem; 3 — y natpybry BEHTUNALIT KapTepa,
perynBaHHA NOBITPAHOK 3ACATHKOW

OcraHHe HaBelcHe Brasve Maiime Ha BIOCYTHICTE BYTICKHCIONO Tasy y
KapTepHOMY NpOCTOpl N0 MIpl OporpiBaHHSA [BHIYVHA, 1 ODVMOBIROETRCH MAJIHM
IHAMCHHAM [pPOPHBY BLANPAUBOEVBAHMX [a3lB ¥ KapTepHil NpocTip 3a paxyHOK
MWITEHOCT] KOHTAKTY «KiNBIE-LHITHIPS.
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Pucyror 4 — Bname WeMAKICHOro pemumy poBoTi ABMIyHE Ha 3miHy
HoHueHTpauii C0;:

a — B narpybky BEHTMAALII KApTEpa NPK TEMNepaTypi aeuryHa 55-60°C; 6 -y
EMMNONHIA TpyBi npu TemnepaTypi 85-90 °C; 1 = perynBaHHA NOBITPAHOK
sacnivkow (komnpecia 9,5 Hrefom?); 2 - pPeryniBaHHA ApoCcenbLHOK 2acniHHo0
(vomnpecia 9,5 kre/em?); 3 — perynoBaHHA APOCENLHOM 3aCNIHKOW (KoMNpecis
10,5 krc/cm?); 4 — perynioBaHHA NOBITPAHOK 3acniHkow (komnpecia 10,5 kre/cm?)

B uminomy 3a pemumami, #Ki HaBeleHo Ha pHe. 4 BH3HAYAETBCH, WO 30
IMeHIIeHHAM koMnpecii 3 10,5 kre/fem® mo 9.5 kre/em? HacHYeHICTh B3acMofii
smoTopHol omued 3 CO: Ha polouomy pexumi obeprie (DoBopoT ApocelbHOT
saeninkn) eig 1000 x5! 1o 3700 xe' spocrae & 1,2-1.7 pazie.
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PUcyHOK 5 = BNAME WEWAKICHOTD pexsMmy poBoTH ABMIYHE HA 3MIHY KOHUEHTpaLT
CO y ABuryHi 3 omnpecieo p=10,5 kre/em®:

a — NoBHWA macwTab: 1 — y euxnonkii TpyBl, perynioBaHHA NOBITPAHOK 33CNIHKOK;
2 —y BMXNONHIA TpyBi, perynioeadHA gpocenam; B — 36inbweHWn macwrab: 1 -y
BMXNONHIA TpyBi, peryntoBaHHA apocenem; 2 — B natpybry BEHTHAALT KapTepa,
PErYNHIBEHHA gpocenem; 3 — B Narpybry BEHTMAALI KapTepa, perynoBaHHA
NOBITPAHOK 3aCNIHHOW

OrpHMaH] pe3yILTATH ¢l BpaXoByBaTH NpH 3ilicHeHH] 3aXoliB TeXHIMHOT
ekcIUTyaTaull GeH3HHOBHX JBMIVHIE 3 KapOlopaTopaMH 3 NOTOMHHM BTpadaHHAM
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pecypey UMIIHAPO-NOPUIHCBOT IPYNH [PH KOPEIYBaHHI NCPIOAHYHOCTI 3aMiHM
MOTOPHHX OJIHB.

Bucuosku

V poboTi BHpILICH] HACTYIHI HAYKOBO-IPAKTHYHI 3a/1a4l.

Bukopucrana METOJAMKA OLIHKH HACHYCHOCTI B3a€MOAIT MOTOPHOI OIHMBH 3
CO: 1a CO 31 cknaay BLANPALBLOBYBAHHX I'a3iB, Kl HAAXOAAThL Y KapTepHHIl npocTip
qepes TPHOONONTYHHIT KOHTAKT «KUIBLE-IIHATHAPY 13 PI3SHOK IHTCHCHBHICTIO.

Beranosneno, 1o 3Hoc Tpubo3’eHaHb «KUIbIC — WHIIHAP» ABHIYHA, Horo
TCIUIOBHIT PEXKHUM Ta LIBHWAKICHHI peknM pobOTH CYTTEBO BILIMBAE HA IHTCHCHBHICTS
HABAHTAKCHHS MOTOPHOT ONMBH CHOJYKaMH BYr/icmio Ta kucHioo. Ocobmugo ue
NPOSBISETHCS NIPH KOMIIPEC y IIAIHApaX ABHryHa 9,5 kre/em® 1 MeHIe.
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