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Summary: Comprehensive approach to assessing the environmental safety of the
machine and tractor units (MTU), which will assess impact on the environment as a predicted
i-th ecological safety factor was worked out. Dependences which allow to determine the
amount of harmful exhaust emissions (NOx, CO, CH) depending on the level of loading of
the tractor was developed. Using the theoretical relationships were determined total number
of harmful emissions (NOx, CO, CH) depending on engine power. To determine the modes of
engine operation when volume of harmful substances emissions (NOx, CO, CH) reach
maximum values has been developed dependencies of harmful emissions, which are placed
on the regulatory characteristic of the engine. The proposed method of determining the level
of harmful exhaust emissions, depending on the diesel tractor engine mode HTZ-170 allows
to use it for other brands of tractors for agricultural purposes in the assessment of
environmental safety.
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Ilocmanosxa npoonemu. Ipu excruryatariii MTA B pe3yabTaTi 3HUKEHHS TEXHIYHOTO
CTaHy JIBUTYHIB 30UTbIITYETHCS PIBEHD MIKITMBUX BUKUAIB y BT

Ha piBeHb mIKiITUBUX BUKU/IIB BIUTUBAE HE TUIBKU TEXHIYHUHN CTaH JABUTYHA, a TAKOXK
IIBUJIKICHMI Ta HAaBaHTAXYBAJIbHUN PEKUM pPoOOTH mu3ens. Xapakrep 3MiHu Bukuaie CO,
CH, NOX B 3ale)KHOCTI BiIl CTYIEHI 3aBaHTa)XCHHS TpaKTopa Ta YacTOTH OOEpTaHHS
KOJIIHYaCTOTO Baly TU3EJIsl.

[IpuitHATO BBa)KaTW 10 OCHOBHUMH IarHOCTUYHUMHU IOKa3HUKAMH EKOJOTTYHOT
O€3IMeKH TPAKTOPIB Ta IHIIOT MOOUTBLHOT CUTBCHKOTOCIIOAAPCHKOT TEXHIKH € TUTOM1 BUKHIN
CO, CH, NOx y immpanpboBaHuX razax. Tak mpu 3ropaHHi | Kr majuBa BHAUISETHCS
omu3pko 80-100r toxcmunux kommnoHeHTiB: 20...30 r CO; 20...40 r NOx; 4...10 r CH;
10...30r SOx; 0,8...1,0 r anpaeriais; 3...5 r conel Ta iH.

Amnani3 xapaktepy 3MIHU WIKiIJTUBUX BUKHJIB J03BOJIE€ BIAMITUTH, IO 30UTBIICHHS
4acTOTH 00epTaHHS KOJIHYACTOTO Bally, 3aBaHTAXCHHSI IU3€JI BEJIE 10 POCTY PiBHS BUKHUJIIB.

HeoOxinHo BpaxoByBaTH, 10 TpaauliiHi auzeni MTA mnpaiioroTe Npu MOBHOMY
saBantaxenti & =100% Tinbku 3% uacy, npu 3aBantaxenni & =82...85 % — tinbku 2% vacy,

npu 3aBantaxenti § =70...75 % — 10 5 % yacy, a npu 3aBanTaxenni & =60...70% - 1o 41 %
qacy 1 pemTy yacy npu 3aBaHTakeHH1 Hikue 50 % .

Tomy npu oninui nuromux BukuaiB NOX, CO, CH cnix BpaxoByBaTH BiTHOCHHMI Yac
pobotu auzenbHOro 1BuryHa MTA Ha pi3HUX pekumax.

3a nonomororo nporpamu Microsoft Excel 6ymu otpumani Gpopmyinu, 3a 10MOMOTO0

SKMX MOXHa po3paxyBaTd KUIbKICTh LIKIJVIMBUX BUKHIIB BianpanboBaHux rasis (NOXx, CO,
CH) B 3aneXHOCTI Bijl CTYIIEH1 3aBaHTaXEHHS TPAKTOPa.

Yo =810"% +0,0026'x + 1,1079 (1)

Yeu = —4,5717593-10" x* + 1,4960317-10*x% — 0,0054223x + 0,5227222 (2)
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Y nox = —7,290392:10°x3 + 4,6338164-10*x% + 0,0430257-x + 0,503476

(3)

Ouinky piBus BukuaiB (NOx, CO, CH) Oyno 3xiificHeno Ha mpukiaai Tpaktopa XT13-
170 3 neurynom SIM3-236-M2 1o Horo peryasTopHii XapakTepUCTHUILL.

Jlnst BU3HAUEHHS PEXKUMIB POOOTH IBUTYHA, NMPH SKUX 00 €MHI BUKHIM HIKIITHBHX
pedoBuH (NOX, CO, CH) mpocsararoTh MaKCHMaJIbHUX 3HAYCHb TTOOYI0OBAaHA 3aJIC)KHICTD PIBHS
BHKH/IIB, SIK1 TOKJIQ/ICHI HA PETyISTOPHY XapaKTePUCTUKY IBUTYHA (puc. 3).
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Pucynok 3 — 3anexHicTh piBHS IIKIUIMBUX BUKHJIB BiJ PEKHUMIB pOOOTH IBUTYHA

SIM3-236-M2: a) CO; 6) CH; B) NOx.

7 . . . .
/A — Jiara30H MaKCUMAaJIbHOT KUTbKOCT1 BUKHU/IIB

Jiana3zoH ontumanbHOi poboTH Tpakropa XT3-170 3 aurynom AM3-236-M2 3
€KOJIOTTYHOI TOUKH 30pYy 10 3aransHuM 00’ emHuM Bukugaam NOX, CO, CH Hananuii Ha puc. 4.
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Pucynox 4 — BB pexumy po6otu auryHa SIM3-236-M2 Ha 3aranbHy KiIbKiCTh

sukuais NOx, CO, CH.

— oNnTUMaNIbHUHM pobounii nianma3oH Tpaktopa XT13-170 3 ekonoriyHoi

TOYKH 30DYy.



3 puUCyHKY 4 BUIUIMBAE, 110 ONTUMAIBHIM PEXUMOM poOoTu auryHa SIM3-236-M2 3
eKOJIOTIYHOI TOUKH 30py MOKHAa BBaxarth 1450...1850 xB™, Ha cepemmiii moTyxHOCTI i
3aBaHTaxeHocTi Tpakrtopa XT3-170. Ilpum mpomy pexumi poOOTH BUTpaTH MajivBa HE
30UTBITYIOTHCS.

Bucnoexu. 1. 31 30IbIIIEHHAM 3aBaHTaXXEHOCTI Ta 000poTiB aBUryHa SIM3-236-M2 1o
1890 xB™ BinGyBaerscst 3pocranns pismst Bukiais CO ta CH, a NOX HaBIaKu 3MEHIIYEThCSL.

2. B Takomy pexxumi po6otu aBuryH SIM3-236-M2 103BosIsie OTPEMATH MaKCHMAaJIbHY
noTYXHIcTh 124,7 kBT, mo ckiranae 96,93% Bin HomiHambHOTO 3Ha4YeHHs 128,7 kBT.

3. OuiHKy piBHS IIK|UIMBHX BUKHUAIB BIANPAIbOBAHUX Ta3iB MOKHA BU3HAYMTH 32
JIOTIOMOTOI0 PETYIIATOPHOI XapaKTEPUCTUKU AM3EIBHOTO ABUTYHA B 3aJIC)KHOCTI Bill peXKUMY
poboTH.

4. 3ampomoHoBaHa B poOOTI METOJMKA BU3HAUEHHS PIBHS IIKIIJIUBUX BUKHUIIB
BIJIpAIlbOBAHUX Ta3iB BiJ peXHMY pOOOTH JU3EIBHOTO JABHTYHa TpakTopa XT13-170
JI03BOJIIE BUKOPHUCTOBYBATH 1i 1 JUIsl IHIIMX MapoK TPaKTOPIB CLICHKOTOCHOIAPCHKOTO
MIPU3HAYEHHS [IPH OLIHII1 PIBHS €KOJIOTIYHO1 O€3MeKH.



