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V]IK 621.43.068.4
0.B. 3axapuyk, K.T.H., CT. BUKJIL.
Jhyybkuil nayionanbHul mexHiuHuil yHigepcumem

IOPIBHAJIBHI CTEHOBI BUTIPOBYBAHHS I'A30BOI'O IBUT'YHA
TA BA3OBOT'O AU3EJIA 1-240 3A CTAHAAPTU30BAHUM HIUKJIOM

Ilposedeno cmendosi sunpobysanns 2azo8020 0sucyHa ma 6azoeoeo ousens /[-240. Ompumano
HABAHMAIICYBANLHI XAPAKMEPUCTUKY YUX OBUSYHIE 3 NOKASHUKAMU MOKCUYHOCII 8IONPAYbOBANHUX 2a318.
Ipu nopisusnni pesyrbmamie eunpoOysans 3aCMOCO8AHO CMAHOAPMUZ06AHUL NIOXIO 6i0N0GIOHO 00
Ipasun €EEK OOH Ne 49.

Knrouosi cnosa: zazosuii 06ucyH, NpupoOHUll 2a3, 6unpoOySalIbHUUl YUK, SUMpama naiued,
WKIOUBT GUKUOU.

Beryn. IMoctaHoBka mpo6JieMn. [HTEHCHBHE 3pOCTaHHS IIIHW Ha AW3EIbHE IAJMBO 32 OCTaHHI POKH i
MOB’si3aHe 3 ITMM 30iNBIICHHS YacTKH BUTPAT HA TPagulliifHE MaJUBO 3YMOBWJIM aKTyalbHICTH PO3POOOK MO
BUKOPUCTAHHIO albTEPHATUBHUX BHUAIB mamuBa. KpiM TOro, ChoroiHi CTOITH mpoOieMa 3HIDKCHHS BUKHIB
mkigmmBux pedoBuH (IIIP) 3 BimmparpoBanumu razamu (BI') TpancmoptHux nmseniB. OgHUM 3 ePEKTHBHUX
IUTAXIB 3HWKSHHS TOKCHYHOCTI BI' mu3esiB € 3acTocyBaHHS CTUCHYTOrO npupoaHoro rasy (CIID).

Ananiz myOaikaniid. HaiiOimemm 00'ekTBHI JaHi IIOKO0 pPOOOTH aBTOTPAHCIIOPTHOTO 3aco0y MOXKHA
OTPMMATH LILISXOM 3aMipiB HOro MOKAa3HUKIB Mifl Yac pyXy 3a i370BUMM IMKIAMH. 1370Bi LMKJIM MiCTATH
yCTaJICHI Ta MEPEeXiJHI PEKUMH y MIUPOKOMY Jiana3oHi poOOTH IBUTYHA, IO A€ MOXIIUBICTh JOCUTh TOYHO Ta
MOBHO BHM3HAUWTH BEJMKY KiJbKICTh HOro BUXIZHMX MapaMeTpiB, a 30KpeMa eKoJjoriyHi nokasuuku JIB3. Ha
CHOTOJTHI BiIOMO 0arato pi3HOBHIIB 1370BUX HUKIIB. Y €BpOMneichKUX KpaiHaX HA CHOTOMHIIIHINA JACHBb MIOTh
Hopmu [IpaBun €EK OOH pieast EURO V, a3 2015 EURO VI. V CIIIA BunpoOyBaHHS IPOBOJATD 338 MICBKUM
3moBuM 1kiiom FTP-75, B Slmowii BUmpo6oBytoTh aBTOMOOLTI 32 10—15 peskumHNM KoM Ta 1 1-peskuMHIM
uukioMm [1].

YV Hamri#t kpaiHi TaKoX BBOJATHCSA €BPONEHCHKI HOpME HA ToKcHuHicTh BI' mBuryHiB. L{i HOpME 00MEXYIOTH
BMicT okcHIiB a30Ty NOy, okcuny Byriemio CO, ByrmeBonHiB CpHy, TBepanx gactunok (TY) y BI'. Cporomni
Ha TepuTopii Ykpainu nirote Hopmu piBHs EURO III.

Pexumu poOOTH IBUTYHIB TPAHCIIOPTHHX 3ac00iB € Pi3HOMAHITHI 1 3aJIeXKaTh Bill XapaKTepy eKCILTyaTarlil
TpaHCcHOpTHOro 3aco0y. JlocBix ekcrutyaTailii aBTOMOOLTIB IMOKa3aB, IO 4Yac POOOTH JBUTYHA Ha OKPEMHX
peXMMax CKJIaJal0Th: HAa PEXUMI X0J0CTOro Xony — 35 %, 3 npuckopeHHsM — 22 %, Ha peXUMax 3 MOCTIHHUMU
wqactotaMu obepranus — 29 %, 3i coBitsHeHHM — 14 % [2].

JLy1st ipOBEICHHS TEOPETUYHHUX JIOCITIDKEHD Ta30BOT0 JIBUTYHA HA €KOJIOTIYHI MMOKA3HUKHM Ta MAIUBHY CKOHOMIYHICTh
HEOOXiZHO BHOpaTy BUIIPOOYBAJIBHHMI LMKJ, PEKMMH SIKOTO HAOUIBII JIOCTOBIPHO BIATBOPIOIOTH POOOTY JIBUTYHA B
YMOBaX eKCILTyaTallii Ta K1t MOXJTUBO BIiJTBOPHTH IPU CTEHIOBUX BUITPOOYBAHHSIX.

OCKUIBKH HaHOLUIBII OIUTFHO BUKOPHCTOBYBATH I'a30B1 IBUTYHH HAa aBTOOYCaX 1 BAHTAXKHIX aBTOMOOLISIX, TO JUIS
TIOPIBHSHHS €KOJIOTIYHIX ITOKA3HUKIB Ta30BOTO JIBHTYHA 1 Ju3ens Oyio BHOpaHO 13 — pexuMHWMIA BATIPOOYBATHHUI
k1 €EK OOH  Ne 49. et 1MKIT TOBHICTIO BiITBOPIOE SKCILTyaTaIliiiHI YMOBH TPAHCIIOPTHOTO 3aC00Y: TPH PEKIMH
XOJIOCTOTO XOJTy 3 MiHIMAJIFHOIO YacTOTOIO 0OepTaHHs KoJliHYacToro Bana apuryHa n = 0,25 — 0,3 ny,,, (Bcsoro 25 %
yacy pobotu), 'sitb pexxumis (10, 25, 50, 75, 100 % HaBaHTa)KeHHS) HABAHTA)KEHb IIPU HOMIHAJIbHIH 9acTOTI 00epTaHHS
Nyoy 1 TTH peskumiB (10, 25, 50, 75, 100 % HaBaHTaXKEHHS) HABAHTAXKEHb TIPU YaCTOTI 00EPTAHHS Nymax = 0,6 — 0,7 Ny,
BIJINOBITHOT MAKCHMaJIbHOMY KPyTHOMY MOMeHTY ABUryHa (puc. 1). YacTka HOMiHalbHOTO pexumy ckiaznae 10 % Bin
3araJlbHOTO Yacy poOOTH JBUryHA. B KiHIII KOYKHOTO 3 peXHMIB TpUBaCTIO 10 XB. BUSHAYAIOTHCS CEPE/HI 3HAYCHHS
kontentpariii NOy, CO, C,H,, TU y BT i eextnBHa notryxHicts N, [3].

Me, 2% T =2 17 &
80 s o1
(&x 2%

60 s -1
8% 2%)

‘0 71
33,', 2%

20 21 72l
1713 g:g; 27-’
o 22"%0 60 80 n%

Puc. 1. Cmayionapnuii €8poneiicokuil Yuka, wo UKOPUCMOBYEMbCA 018 OYinKy mokcuunocmi Bl osucynie
6 cmenoosux ymosax (EEK OOH Ne 49)

IIpu ominmi iHTerpanbHOi TokcmyHOCTI BI' mBuryHa Ha pexumax Takoro 13-CTYymiHYACTOro IHKIY Ha
KO)KHOMY PEXHUMi BU3HAYAIOTHCS KOHIEeHTpamii y BT TOKCHYHHX KOMITOHEHTIB i pO3PaXOBYIOTHCS X TOAMHHI
MacoBi Bukuau. OTpUMaHI 3HAYEHHsS MIKIIJUBUX BUKUAIB MiJCYMOBYIOTh 3a BECh IIHKI ITI0 KOXXHOMY
KOMIIOHEHTY 1 IOTIM BPaXOBYIOUH CEPEIHIO MOTY)KHICTh IBUTYHA 332 BUIPOOYBABHUIA IIMKJI BU3HAYAIOTH ITUTOMI
BUKHIY NIKITTABUX PEYOBUH.
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IMocranoBka 3aBaanHsi. BuOip Ta OOrpyHTYBaHHS THIy BUIPOOYBaJbHOTO IMKIY Ta IPOBEICHHS
CTEH/IOBHX BHIIPOOYBaHb 1 TEOPETHMYHMX JIOCHI/PKEHb IIOKa3HUKIB TokcuuHocTi BIT rasoBoro paBuryna
nepeo0IagHaHOTO 3 AH3eNs Ta MOPIBHAHHS NOKa3HUKIB 3 6a3oBuM amsenem J1-240.

Buxiagennsi ocHoBHoro matepiany. B mabGopaTopii aBTOMOOUTEHMX HIBUTYHIB JIYIIBKOTO HamioHAJBHOTO
TEXHIYHOTO yHiBepcuTeTy Oyio mepeodnamHaHo amsens J[-240 B ra3oBumii mBuryH. [IpoBemeHO eKcliepriMeHTAIbHI
JIOCITDKEHHST TIOKa3HMKIB Ta30BOTO JIBUTYHA, HepeoOmagaaHoro 3 mmsens [1-240. Bymo 3milicHeHO HadmpocTime
nepeoOlafHaHHs, K€ MOXKHA BUKOHYBATH B YMOBAaX HEBEIMKHX MianpreMcTB. KoHBepramisi mu3ens 3iilicHeHa 3
MiHIMaJGHIMH BUTpPATAMH KOIITIB 332 PaXyHOK BUKOPHCTaHHS CEPIHOTO ra30BOTO OOJIa[HAHHSA, CEpiifHOI CHCTEMH
3amaJtoBaHHsl OCH3MHOBOTO JIBUTYHA 1 HEBEJIMKUX 3MiH B KOHCTPYKLII IBHTyHa. 30KpeMa CTYIiHb CTUCKaHHS OyB
3MeHIIeHnd 3 16 10 12 BCTaHOBIEHHSAM JONATKOBHMX IPOKJIAJOK TOJIOBKH IHLTHIPIB. CTEHIOBI BUIPOOYBaHHS
ra30BOr0 JIBUI'YHA TPOBOJMIINCH Ha €JIEKTPUYHOMY TajJbMIBHOMY CTEH]I KH-4893 TOCHUTMU. Ilix wac
JIOCHI/KEHb BU3HAYAIUCS: €EKTUBHUIM KPYTHHUH MOMEHT M,, dyacToTa 00epTaHHs KOJIIHYACTOro Baja Ny, TOJMHHA
BUTPATa a3y Gy, TOAMHHA BUTPATA MOBITPA Giop, PO3PULKECHHS Y BILyCKHOMY KOJEKTOPI Ap, , KYT BHIICPE/DKCHHS

3alla/fOBAHHs © , TIOJIOKCHHS IPOCEIBHIX 3aCIIHOK ¢, ~Ta30IMOBITPSHOTO 3MilllyBada, TeMIIEpaTypa BOAU B CHCTEMI
»

OXOJIOJDKEHHS t,, TeMIepaTypa OJIMBH t,,;, BMICT y BIANpalbOBaHUX Ta3ax okcuay Byrnemo CO, ByrneBoguiB CpH, i
okcuniB azoty NOy. BumMiproBanas 06’emanx wactok okcuay Byriemo CO Ta ByrieBoaHiB CH, 3mificHIOBamocs
razoanainizatopoM SUN MGA 1500. O6’eMHi 9acTK# OKCHIIB a30Ty BIMIpIOBAJIHCS razoaHaiizaTropoM 344 XJ1-011.
Jns TOpIBHAHHSA TOKA3HWKIB Ta30BOTO [BHUTYHA 3 IIOKa3HUKAMH JU3esd OTPHMaHi iX IIBHAKICHI Ta
HaBaHTa)KyBaJIbHI XapaKTEPHCTHKU B YChOMY Jiaria3oHi pexkuMiB podotu. Ha prcyHKy 2 HaBeneHI HaBaHTa)KyBasbHi

_ R
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Puc. 2. Hasaunmaosicysanvha xapakmepucmuxka 2a3z08020 08ucyHa ma ouszens npu ny = 1400 x6!

AHari3 XxapakTepHUCTHKH T0Ka3ye, mo mig 9ac podotu Ha CIII" moTyxHicTh ABHMTYHA migsuniack 3 40 kBt 1o
41,4 kBt (Ha 3,4 %). [lesike MiIBUIIEHHS MOTYXKHOCTI TOSICHIOETHCS POOOTOIO0 Ta30BOTO JIBUTYHA TP 3HAYHO
MEHIINX 3HaYeHHIX KoedimieHra Haumiky mositps o= 0,99...1,1. EksiBasieHTHa nmuToMa e(eKTHBHA BHTpaTa
nanmea (B8 M/[x/(kBTTox.)) ra30Boro ABUTYyHa B MMOPIBHAHHI 3 An3eneM 30inbpmmiacs Ha 16,8...25,6 %.

Konnenrpanii Bukuaie CO y ra3oBoro ABUTyHa Oinblli, HIX y AW3ENS HA XOJOCTOMY XOAiI Ta MaJluX
HaBaHTaXXCHHSX, 1 IS0 MEHIII MPY MaKCUMaJbHOMY HaBaHTa)KeHHIi. Taka » 3aKOHOMIPHICTh XapaKTepHa 1 IS
BUKUIB ByrieBoHiB CpHp, 3 sikux nepeBakHy 4acTuHy craHoBUTh MeTaH CHy. Buxuau NO, y nusens menmn
Ha CepelHIX HaBaHTa)KCHHAX, aye OinblIl Ha MakcMMaslbHHUX. Takox y BI' ra3oBoro aBHryHa BiIICYyTHS caxa,
BUKHJIU SKOT MAlOTh MicLe B AM3EIIS.
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CymapHa TOKCHYHICTb BiAIIPallbOBAaHMX rasiB, 3BesieHa 70 okcuny Byriento CO ra3oBOro JBUryHa Ta JAM3EINS
CYTTEBO 3aJIOKWTh BiJ] HaBaHTaXXEHHS Ha IBUIYH. SIKIIO NMpHM MajMX HABaHTQKEHHSAX DIZHHULSA B CyMapHii
TOKCHYHOCTI TPaKTUYHO BiACYTHS, TO TP 30UIBIICHHI HAaBAHTAXXCHHS, IO MAaKCHMAaJbHHUX 3HaueHb CyMapHa
TOKCHYHICTB Fa30BOT0 ABUTYHA 3MEHILIYETHCS 10 55 % MOPIBHIHO 3 JU3ENIEM.

Ha ocuosi metonuku, onucanoi B JICTY UN/ECE R 49 [4] i oTpuMaHuX eKCIIEpUMEHTAIBHUX Pe3yIIbTATIB,
OyI10 IPOBENCHO PO3PaXyHOK MOKA3HUKIB MMATMBHOT eKOHOMIYHOCTI Ta TOKCHYHOCTI Ta30BOTO IBUTYHA T THA3EIS
J-240 mns iX TOPIBHAIBHOI OWIHKH. 3TiJHO 3 TPEICTABICHOI0 B CTaHAAPTI METOAWKOIO MPOBEIEHO 3aMiph
e(eKTHBHHX 1 EKOJIOTIYHNX ITOKA3HUKIB Ha 13-TH pekuMax MUKy BHIIPOOYyBaHb. PO3paxyHKN BUKOHYBAJINCH 3a
JIOTIOMOT010 MaTeMaTn4Horo cepenosunia MathCad.

ITpn ouinni TokcmuHoctTi BI' nBuryHa Ha pexkxmmax Takoro 13-TH CTyNmiHYacTOro IMKIY Ha KOXXHOMY
pexuMi BU3HaYaroThes KoHIeHTpalii y BI' Tokcuunnx koMnoHeHTiB (Cyox, Cco, Cens Cry) 1 pO3paxoByrOTECS iX
roauaHI MacoBi BUKUIU (Enox, Ecos, Ech, Ery). HaOyTi 3HaYeHHS MIKiAIMBUX BUKUIIB MiJICYMOBYIOTH 32 BECh
IUKJ 110 KO)KHOMY KOMIIOHEHTY (3 BpaxyBaHHsM Koe(iieHTiB k, 0 BinoOpakaroTh YacTKy 4Yacy KOXHOTO
PEXUMY) 1 IOTIM BPaXxOBYIOUH CEPEIHIO MOTYXKHICTH IH3EIs 32 BUIIPOOYBATbHAN ITHKIT Z(Nei -k) BU3HAYAIOTh

MUTOMI BUKHTU IIKIJUIMBUX PEYOBHH 3a popmynamu [3]:

13 13
o, = Z(ENOX 'k)/Z(Nei k)
i=1 i-1

€co :i(Eco 'k)/i(Nei k)
s . 1
€cn =Z(ECH'k)/Z(Nei'k) :

13 13
€y = Z(ETL[ 'k)/z(Nei k)
i=1 i-1

3HaYCHHS MUTOMHUX BHUKHIIB TOKCHYHHX KOMITOHCHTIB, BiJHECCHi 10 OIWHUII OTPUMAaHOi IMOTY>KHOCTI
(eNO,, eCO, eCH, eTY) ra3oBoro JBUryHa MOPiBHIOIOTHCS 3 TU3EIEM.

IToka3uuku poOOTH Ta30BOrO ABUTYHA Ta auseist J[-240 3a npasuwiamu R 49 €EK OOH HaBeneHi B Tabmwii
1. Pe3ynpTaté po3paxyHKIB MATOMHUX MIKIJAJIMBUX BHKHIIB Ta BUTPATH NaJMBa HaBEACHI B TaOmuil 2 Ta Ha
pHUCYHKY 3.

Tabauys 1
THokasznuxu oyinku pobomu 2azo6o2o osucyna ma ousens /[-240 3a npasuramu R 49 EEK OOH
Ne Ne, Cen Cnoxs
n"ll KBT Cco % MnCH'1 Mng'l Cp,% Guan
s | XB KI/TOJI. k
nr AI1 Inr AT | 0or | g | 1nr Al Al nr ATl
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 750 0 0 1,5 0,1 | 850 | 103 10 105 8 1,7 1,6 | 0,083
2 1400 | 4,2 4,02 1,1 0,039 | 455 | 70,5 | 300 | 3136 | 2,09 3,27 24 | 0,08
3 1400 | 10,45 | 10,15 04 | 0,022 | 200 | 50,7 | 525 532 2,8 3,6 3,7 | 0,08
4 1400 | 20,9 20,1 0,05 | 0,036 | 154 | 84 770 848 9,9 4,7 59 | 0,08
5 1400 | 31,35 | 30,15 | 0,045 | 0,103 | 110 | 199 | 950 | 1105 | 24,6 7,62 8,3 | 0,08
3axinuenns maoa. 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14
6 1400 | 41,48 | 40,2 0,3 0,223 | 95 | 397 | 920 | 1302 | 46,9 | 10,42 | 10,7 | 0,25
7 750 0 0 1,5 0,1 | 850 | 103 10 105 8 1,7 1,6 | 0,083
8 2200 57 55,1 [ 0,038 | 0,15 | 90 | 295 | 1150 | 1280 21 14,03 | 12,3 | 0,10

9 2200 | 42,75 | 41,33 | 0,043 | 0,07 | 130 | 159 | 850 | 1064 8,8 10,77 | 9,8 | 0,02

10 | 2200 | 28,5 | 27,05 | 0,05 | 0,028 | 150 | 83 760 805 1,49 79 | 7,3 | 0,02

11 | 2200 | 1425 | 138 | 0,45 | 0,025 | 170 | 67,6 | 570 502 0,6 566 | 48 | 0,02

12 | 2200 | 5,7 5,51 12 10042 | 190 | 87,2 | 300 | 2983 | 119 | 453 | 34 | 0,02

13 750 0 0 1,5 0,1 | 850 | 108 10 105 8 1,7 1,6 | 0,083

byB mpoBesieHui aHai3 TOKCHYHMX [TOKA3HUKIB Ta30BOTO JBUIYHA Ta Ju3elist. Tak MUTOMI BHKHIM OKCHIY
Byrrerro CO razoBoro apuryHa Ha 16,31 % Oinbmi, HiX y qu3enst. [le Mo)KHA MOSICHUTH TUM, 110 TA30BHA JIBUTYH
TPAIIOE Ha TTATMBONOBITPSHIA CyMIIlli 3 HIDKYMMH 3HAYEHHAMH KoedilieHTa HaUIUIIKY TOBITpPS, HDK Ju3eib. [Intomi
Bukuau ByriteBoaHiB CH,, razoBoro nsuryna menmi B 2,61 pasa, HiXK y au3ens, a okcuuaiB azoty NOy — B 1,63 paza
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MeHi. CiiJ] 3a3Ha4YMTH, 0 BYTJICBOAHEBHI BUKUII ra30BOTO JABUTYHA HAOaraTto OE3MEUHININIA HiXk OEH3MHOBOTO, TaK
SIK OCHOBY BYIJICBOJIHEBOI YACTHHHU HOTO BiNIpanboBaHUX ra3iB ckiamgae mertan CHy, sSkuid 3 yciX TpaHUYHHX
BYTJICBOJHIB Ma€ HaHOUTBIIY CTIHKICTh MO TPOIECY OKWCICHHS OKHCIAaMH a30Ty. OTpuMaHi 3HAYEHHS MHTOMEX
BHUTPAT TAJIMBA 32 [IUKJI BUPOOYBaHE OyITH 3BEICHI 10 €IMHUX SHEPreTHIHUX OuHuIb — MJIx/(kBTToxm.).

AHaImi3yloun OTprMaHi 3HAYeHHS MOKAa3HHUKIB €HEpreTHYHHX 3aTpaT, MOXHA CKa3aTH IO Mix Jac poboTH
meuryHa Ha CIII" cepemni cymapHi 3Ha4CHHS €KBIBaJICHTHOT MUTOMOI €(peKTHBHOI BUTPATH MaHBa, CKIIAAIOThH
— 18,2 M/Ix/(xBt'rox.) a mpu podoti asuryna Ha A1 — 14,8 MJ[x/(kBTrox.). OTXKe, Ta30BHil IBUTYH CIIOKHUBAE
Ha 18,7 % OinbIme manmBa, IPUBEICHOTO O €INHIX CHEPTSTHYHUX OIWHUIb, HIXK IH3EIb.

Tabnuys 2
Pesynvmamu pospaxynxy eumpam naiuéa ma RUMOMUX 6UKUOIE WUKIOTUBUX PEYOBUH
2a306020 dsuzyna ma ouzens 3a npasuiamu R 49 EEK OOH (2/kBm-200.)
Ne kN, k'ECO k'ECH k' Enox kEp g,,,MH}K/
3/ kBt kBT rox.
nr Al nr AI1 A | 0r | Aan nr A1l nr | A
1 0 0 33,24 | 10,96 | 0,064 | 1,08 | 0,65 | 0,036 1,89 — —
2 0,336 | 0,322 | 45,75 | 6,85 | 0,007 | 1,08 | 0,71 | 2,049 9,04 37,9 | 25,3
3 0,836 | 0,812 | 24,15 | 3,84 | 0,012 | 0,69 | 0,51 5,2 15,25 | 16,7 | 15,4
4 1672|1608 | 464 | 6,21 | 0,155| 0,82 | 0,83 | 11,74 | 24,03 | 10,9 | 12,4
5 2,508 | 2,412 | 548 | 17,57 0,947 | 0,76 | 1,95 | 19,02 | 30,96 | 11,8 | 11,7
6 10,45 | 10,05 | 1325 | 1174 | 1063 | 2,4 | 11,99 | 83,42 | 1126 | 12,1 | 11,3
7 0 0 33,24 | 10,96 | 0,064 | 1,08 | 0,65 | 0,036 1,89 — —
8 5,7 551 | 8,83 | 39,44 | 1,064 | 1,19 | 445 | 458 5522 | 119 | 94
9 342 | 3306 | 159 | 1487 |0,151|0,27 | 1,94 | 1412 | 37,05 9,1 | 10,1
10 2,28 | 2,164 | 1,49 | 6,01 | 0,004 | 0,25 | 1,02 | 8,984 | 28,26 |136 | 114
11 1,14 | 1,104 | 9,24 | 541 | 0,001 | 0,2 | 0,83 | 5,01 17,71 | 19,3 | 14,7
12 0,456 | 0,441 | 17,42 | 9,15 | 0,003 | 0,15 | 1,09 | 1,71 10,56 | 38,7 | 26,2
13 0 0 33,24 | 10,96 | 0,064 | 1,08 | 0,65 | 0,036 1,89 — —

Jns mopiBHsAHHSA TOKcM4YHOCTI BI' razoBoro nBuryHa ta au3eis BH3HAYaJIUCS CyMapHi NHUTOMI BUKHIH,
npuBeneHi 10 CO 3a 3aJexKHICTIO 2:
Geo =A-Mgo +B-m; ,, +C-m, +D-my,, )

aeEm... m m.. .m. — ODUTOMI BUKUIU BIJMOBIIHO OKCUIY BYIJICIFO, BYTJICBOIHIB, OKCHJIIB a30TY 1 TBEPAUX

cor e H,» Ty
YaCTHHOK, T/KBTTOI.;
A, B, C, D — xoedimieHTH arpecHBHOCTI BiIITOBITHAX KOMIIOHSHTIB.
Jnst oniHK! cyMapHOi TOKcHIHOCTI BI™ IBHTYHIB B CydacHHX JOCIIHKEHHSX TIPUAMAOTHCS TaKi 3HAYCHHSI KOC(IIlEHTIB
arpecuBHOCTL: Aco = 1, Bey = 3,16, Crox = 41,1, Dy = 200. 3Hauenns cymaproi TokcugrocTi Bl razoBoro aBuryHa ckiiaiae

294,52 t/xBrT01., a 15 I3erts 1ieit MoKa3HUK piBaMi 578,3 r/KBTTO7I.

NO, !

rf{KBT ro,
( R) 12,18
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Puc. 3. Ilopiguanvua diacpama numomux euKuoie

mokcuynux komnonenmie BI" 2az06020 deueyna ma ousens
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TakyM YHHOM EKOJIOTIYHI MOKa3HUKK Ta30BOT0 BUTYHA B 1,96 pa3a € Kpallli, HiX Y I3eNs.

BucnoBok. Ha ocHoBi merommkm mpaBun R 49 €EK OOH mnpoBOAmmuch MOpPIBHAHHS NaJUBHOI
€KOHOMIYHOCTI Ta TOKCHYHOCTI Ta30BOTO JBATYHA Ta 0a30BOTO IU3eNsA. BUKHIM OKpEMHX IIKiIUIMBUX PEYOBUH
Ha JESIKNX peXnMax poOOTH Tra3oBOTO [BUTYHA € OUTBIIMMH, HIK Yy IW3eNd, ajie CyMapHa TOKCHYHICTB
BiZIpaIibOBaHUX Ta3iB, ra30BOTO ABHUTYHA ckiamae 294,52 r/kBrron., a B nu3ens craHOBUTH 578,3 r/kBrrox.
TakuM 9WHOM EKOJIOTiYHI MOKa3HWKH Ta30BOTO ABUTyHa B 1,96 pasa € kpami, HDK y mmsemnst. [Ipu poGori
meuryHa Ha CIII" cepenHi cymapHi 3Ha4eHHs €KBiBAJICHTHOI MUTOMOT €(pEeKTUBHOI BUTPATH MajJHBa CKIAJAI0Th —
18,2 Mlxx/xBtrox., a mpu podoti aeuryna Ha JII1 — 14,8 M/Ix/kBTroa. OTxKe, Ta30BUil ABUTYH CIIOKUBAE JI0
18,7 % Oinple nanuBa, MPUBEACHOTO 0 €JUHUX CHEPIeTUIHUX OJUHUIID, HK JU3CITh.
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Cepis: Texuiuni nayxu

3axapuyk O.B. [lopiBHsbHI CTEHAOBI BUNPOOYBaHHS TI'a30BOr0 JABUTYHa Ta OaszoBoro amsens J(-240 3a
CTaH/IapTHU30BaHUM LIUKJIOM

3axapuyk O.B. CpaBHHUTEIbHBIC CTEHIOBBIE MCIBITAHWS T'a30BOTO JABHTATeNss W Oa3zooro mmsens J[-240 3a
CTaH/IapPTU3UPOBAHHBIM IIHKIIOM

Zakharchuk O.V. Comparative test stand gas engine and base diesel D-240 a standardized cycle

YK 621.43.068.4

CpaBHHTe/IbHBbIE CTEHIOBble HCIBITAHUS Ta30BOro ABMrarenass u 0azoporo ausens JI-240 3a
CTAHAAPTU3UPOBAHHBIM HHMKJI0M / O.B. 3axapuyk

IIpoBeneHBl CTEHMOBBIE WCIBITAaHMA Ta30Boro jasuratens u 0Gasosoro gusens [J1-240. IlomydeHsl
Harpy304Hble XapaKTEPUCTHKU 3THX JBHUTraTeseil ¢ IMOKa3aTeNsiIMM TOKCHMYHOCTH OTPaOOTaHHBIX ra3oB. [Ipu
CPaBHEHHHM Pe3yIbTaTOB UCIBITAHMH MPUMEHEHBI CTaHAAPTU3UPOBAHHBIN MOJXO B COOTBETCTBUH ¢ [IpaBunamu
ESK OOH Ne 49.

Ki1roueBble cj1oBa: ra3oBbli ABUTaTeNb, IPUPOAHBIN ra3, UCIBITATEIbHBIN LUK, pacXo/ TOILUINBA, BPEAHBIE
BEIOPOCHL.

VK 621.43.068.4

Comparative test stand gas engine and base diesel D-240 a standardized cycle / O.V. Zakharchuk

A bench tests gas engine and basic diesel D-240. Retrieved loading characteristics of motors with
performance exhaust. When comparing the results of the tests used a standardized cycle UN/ECE R 49.

Keywords: gas engine, natural gas, test cycle, fuel consumption, harmful emission.
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