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This article presents the results of the environmental monitoring conducted on NK-36ST engines, which are op-
erated as a part of GPA-C-25 gas compressor unit. The environmental monitoring was carried out during the combus-
tion chamber modernization stages made in order to reduce the main pollutants emissions-nitrogen oxide and carbon
monoxide. The main stages of combustion chambers modernization and development of two-stage low-emission com-
bustion chamber with cascade zones of combustion are examined. The authors point out the problems that the develop-
ers faced during the development of low-emission combustion chambers as well as the ways to overcome them. The
results of the PJSC «<KUZNETSOV» specialists’ latest achievements in development of a low-emission combustion sys-
tem with fuel injection automatic control are mentioned. The article compares the ecological characteristics of various
modern engines used in gas transport. It is noted that the engine equipped with a low-emission combustion chamber
has the best performance ecologically-wise, meeting the international standards for environmental pollution levels. The
calculation carried out on the basis of the taken measurements showed that the use of low-emission combustion cham-
ber allows to reduce the total gross release of nitrogen oxides and carbon monoxide with combustion products of NK-
36ST by 90 tons in annul terms and, accordingly, to reduce the payment for negative impact on the environment per one

engine.

TpancnopTupoBka rasza I0 MarucTpalib-
HBIM TPyOOIIPOBOJAM OTHOCHUTCSI K HKOJIOTHYE-
CKH OIIaCHOMY BHJy IIPOM3BOJCTBA U COIIPOBO-
KIACTCS PSAAOM HEraTHBHBIX BO3ICHCTBUM Ha
OKpYXalolyr cpeny. MakcumaabHOMYy BO3-
JEUCTBUIO NPH paboTe OOBEKTOB MAarucTpalib-
HOT'0 Ira3ompoBOJa B IITATHOM pEXUME MOJABEP-
raercsi BO3AyWIHBIH OacceitH. HaubGombiiee
BIIMSHHME HA Ka4eCTBO BO3/yXa OKa3bIBAaIOT BBI-
Opochbl ra3ornepeKauynBalONIMX arperaroB, TOI-
JIUBOM JUIs1 KOTOPBIX SABJISICTCS NIEPEKAYMBAaEMBbII
ra3. KoHIIEHTpalMu OCHOBHBIX 3arps3HUTENEH
aTMOC(EepHOTO BO3JlyXa — OKCHJIOB a30Ta U Y-
JIepoJia — B 3HAUUTEIIBHOM CTEICHU 3aBUCAT OT
PEXUMOB CTOpPaHUs TOIUIMBHOIO ra3a U TEXHU-
YECKOI'0 COCTOSIHUS Ta30IepeKayMBaOIIMX ar-
peraros.

C 1enpl0 CHUXKEHHsI BBHIOPOCOB OKCHIOB
azota u yriepoja Ha [TAO «KY3HELIOB» 6b11
pa3paboTaH BapUaHT JABYX30HHOW Kamephl Cro-
panus. IlepBad 30Ha sBusgerca AcxKypHOu. B
9TOM 30HE€ HMMEETCS HE3HAYUTEIbHAs DMUCCHS
CO, T.K. Ha HU3KUX pEKHUMAaxX B 3TOU 30HE MOJ-

JepKUBaeTcsi OJIM3KOEe K CTEXHOMETPHUECKOMY
COOTHOIIIEHUE KOMIIOHEHTOB [1].

Bropast 30Ha HaxoQUTCS MO XOIy JIBHXKE-
HUs IIOTOKa II0CJIE NEepBOH. Y HEE €CTb CBOMU
CTa0MIIN3aTOphl TUIAMEHH M TOIUIMBHBIE (op-
cyHku. OHa sBIs€TCS OCHOBHOH. B 3TO# 30HE
IPOILIECC TOPEHHUs] IMPOMCXOAUT Ha «OeIHBIX»
cmecsx npu Temneparype 1800 — 1900 °K, xorna
o0pa3zoBaHUe OKHUCIIOB a30Ta MEHEE aKTUBHO.

[TpuMeHeHHe ABYX30HHOW KaMepbl cropa-
HUS TO3BOJIMJIO CHU3UTH BBIOPOCHI OKCHIOB
a30Ta Ha HOMUHAJIBHOM pexkuMme 10 173 MF/HM3,
a BBIOpPOCHI OKCHJIa yriaepoaa a0 57 MI/HM .

ManosMHUCCHOHHAsi KaMepa CropaHusi c
MEPOTPHUATHIMHU 10 CHUKEHHUIO BBIOpocoB CO u
CUCTEMOH IJIaBHOTO PEryJIMpPOBaHUsS pacmlpese-
JIEHUEM TOIUTMBA TO TPEM KOHTYpaM KaMephl
cropanust Tpems [IYC mpomuia cTeHIOBBIE HC-
NBITAHUS U YCTaHOBIEHa Ha asurarenb HK-
36CT nmnsi OLEHKH SMHCCHOHHBIX XapaKTepHu-
CTHK B YCJIOBHSIX KCIUTyaTaI1H.
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Ucnwiranus neuratens HK-36CT ¢ MKC
B YCJIOBMSIX dKcILTyaTanuu nposoauinch Ha KC
Tonpsartu OOO «I'a3npom Tpancras Camapa».

W3mepenus MpoBOAMIIMCH CHIENMATINCTAMU
WNnxenepHo-texuuueckoro nerrpa OO0 «['a3-
npoMm Tpancra3 Camapa». s u3mepeHuil uc-
MOJIb30BANIUCh  razoaHanu3atopel JAI-16 u
JATI'-510T'H. Ilo mporpamme HCHbITaHUH, ObUTH
BBIIIOJIHEHBl M3MEPEHHUs 3arps3HSIOIUX Be-
LIECTB, NPU CHATUH MCXOJHOM JPOCCENBHOMN
XapaKTepUCTUKU Ha 4-X pexuMmax U Janee u3-
MepeHus npoBoauiKch ¢ uaTepBaiom 100 + 30
gacoB B TeueHne 800 yacoB HapaOOTKH JBHra-
tens [2].

CpaBHEHHME NOJIY4YEHHBIX 3HAYEHHUH € pe-
3y/lbTaTaMU U3MEPEHUN Ha 3TOM XK€ JABUIaTese
70 TIPOBEJECHMS MOJEPHHU3ALMU II0KA3aJl0 3Ha-
YUTEIbHOE CHWKEHHE M CTaOMIBHOCTH HpHBE-

Ceor 15% O,
(mr/um®)

3500

AEHHBIX K 15 % O, KoHUEHTpaluii BEIOPOCOB
NOy u CO.

B Ttabn. 1 mpezacTtaBieHbl pe3yiabTaThl H3-
Mmeperuii koHreHTpauit NOx u CO no u mocne
MO/JIEpHU3AIIMU KaMepbl CrOpaHusi Ha HOMUHAJIb-
HOM pexkrme paboTsl auratens HK-36CT.

Tabnuua 1 - Pe3ynbraThl n3MepeHHi KOHIEHTPALUi
NOxu CO

[Tapamerp Ho Hocne
MOJICPHU3AINH | MOJICPHHU3AINN
NO,, MI/HMS,
15% O, 337 15
CO, mr/am’,
15% O, 111 20

I'padyki SMHUCCHOHHBIX XapaKTEPUCTHK
asuratenss HK-36CT no u mocne mpoBeneHHs
MOJIEpHM3ALMY NIPUBEIEHBI Ha puc. 1. u puc. 2
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Puc. 1. Cpasnumenvhvle 3a6UcumMOCmu npu6e0EHHbIX KOHYEeHMpayuil yenepood u 0KCuo08 azoma
6 npoodykmax ceoparus osueamens HK-36CT ¢ 00H030HHOIl, 08YX30HHOU U MATOIMUCCUOHHOU KAMED CCOPAHUL
om memnepamypul 2azos neped CT 00 npogedenus Modepruzayuu
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Puc. 2. Cpasnumenvhvle 3a6ucumocmu npuee0EHHbIX KOHYeHMpayuil yenepood u OKCuoog azoma
6 npoodykmax ceoparus osueamens HK-36CT ¢ 00H030HHOIL, 08YX30HHOU U MATOIMUCCUOHHOU KAMED C2OPAHUL
om memnepamypwi 2azo6 neped CT nocie nposedenuss MoOepHU3AYULL

W3 rpadukoB ciemyer, 4To CpeaHss KOH-
LEHTpalMs OKCUAA yriiepoJa B MPOIyKTaxX Cro-
panus neuratens HK-36CT ¢ MKC B nuamnazo-
He Harpy3ok 70...100 % cocraBuna 100 Mr/EMS,
KOHIICHTpalUsi OKCHJOB a30Ta BO BCEM Juara-
30He pabouux peKUMOB He ImpeBblmana S0
MI/HM® H COCTABMJIA HA HOMHHAIBHOM DPEXKHME
15 MI/HM®, 9TO CYIIECTBEHHO HIKE YCTAHOBIICH-
HOU MPEJIeNIbHO JIOMYCTUMOM KOHIIeHTparuu [3].

B Tabn. 2 npexacraBieHbl SKOJIOTHYECKUE
MoKa3aTean CcoBpeMeHHbIX mpuBoaoB [TIA,
skcruryatupyemelx B OOO «["a3npoMm TpaHcras
Camapa»: HK-14CT, HK-14CT10, I1C-90I'TI-1,
I[IC-90I'TI-2 m HK-38CT, a takke moka3aTeiu
HK-36CT ¢ MKC Ha HOMHHAJIBHOM peXHUME.

Tabmuma 2 - DKOIOTMYecKHe IOKa3aTeld COBpe-
MeHHbIX npuBoaoB ['TIA

Ty asmratens NOX, MF/HMS, CO, MF/HMS,
15% O, 15% O,

HK-36CT C 15 20
MKC

HK-14CT 214 80
HK-14CT-10 313 110
I1C-90I'TI-1 148 48
I1C-90I'TI-2 177 73
HK-38CT 61 67

W3 npuBenéHHBIX B Ta0N. 2 JaHHBIX Cle-
nyet, uro neurarens HK-36CT, ocHaméHHbII
MKC, B cpaBHEHUHU C ABUTATENIIMU HOBOIO IO-
KOJICHHSI, TI0 BHIOpOCAM OKCHIIOB a30Ta W yriie-

poJla Ha HOMUHAJIBHOM pEXUME HMEeT Hau-
JydIIke I0Ka3aTelld, YAOBJIETBOPSIOLIUE HOP-
MaM MEXIYHapOJHBIX CTaHJAPTOB IO 3KOJOTHU-
YECKUM MOKa3aTessIM 3arpsi3HeHHSL.

IIpumenenne MKC no3BOJUT CHU3UTH B
rOJIOBOM MHCUYHCIEHUH CYMMAapHBI BaJIOBBII
BBIOPOC OKCHJOB a30Ta W OKCHJA Yriepoja C
npoayktamu cropanusi HK-36CT na 90 TonH n
IUIaTy 3a HEraTHBHOE BO3ICHUCTBUE HAa OKpY-
JXKarolyro cpeay Ha 16 Teic. py0. B pacuére Ha
OJIMH JBUTATEb [4].
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