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YCTPOWCTBO And OYUCTKU OTPABOTABLLUNX TA30B
AN3ENbHbIX ABUTATENEW BHYTPEHHETO CrOPAHUA

DEVICE FOR PURIFICATION OF DIESEL ENGINE EXHAUST GASES

Knroyeebie crosa: mokcuyHocmb, Ou3esbHble 08U-
eamenu, oyucmka ompabomaswux 2asos, kamanumuye-
CKasi KOHBEPCUSI MOKCUYHbIX KOMNOHEeHmMOos, Helimparu-
3amop, okcudbi a3oma, caxa, uccredosaHue.

[Ona obecneyeHnss KayeCTBEHHOrO W MPOLYKTUBHOTO
TpyAa COTPYAHMKOB HeoBX0aMMO LOCTWYL LieneBbIX napa-
METPOB MWKPOKNMMATa, @ Takke MCKMIOYNTb BpedHble U
TOKCUYHbIE BellecTBa B aTMocdepe paboyei 30HbI Cenb-
CKOXO3AMCTBEHHbIX MNOMELLEHUA 3aMKHYTOro obbema W
B03yxoobmMeHa. OCHOBHOW NPUUYMHON, BIEKYLUEN UCKaxe-
HWe BO30YLIHO-ra30BOr0 pexuMa NOMeLLeHUs, SBASeTCS

NCMONb30BaHNE CEMbCKOXO3ANCTBEHHbIX MaLUWH B MpON3-
BOLCTBEHHbIX 3aMKHYTbIX MOMELLEHUSX (Cknagax, XpaHu-
nMLax, XMBOTHOBOLYECKMX MOMeLLeHusx W T.4.). Benen-
CTBWE [aHHOW NPUYMHbI HA CEeNbCKOXO3ANCTBEHHBIX Mpes-
NPUATUSX OTMEYAETCH CHIDKEHME KAvecTBa MPOZYKLMM W
YCNOBUIA TPyAa, COKpaLLeHWe 3KCMMyaTaLMOHHOr0 Cpoka
Ccryx6bl coopyxeHuit. Ha cerofHsILLHAA feHb Ha Cenbeko-
XO3AWCTBEHHON TEXHUKE B Ka4yeCTBE CMIOBbIX arperaTos
yYallle BCEro MCnonb3yloTcs Au3erbHble ABUraTenu, KoTo-
pble B OTNMYME OT BeH3MHOBbIX Gonee SKOHOMWYHbI, a
Takxke Mo3BONSIOT CHU3UTL NarybHOe BIUSIHUE Ha OKpyxa-
lowyto cpefly. Ho, HecmoTps Ha 3To, akcnnyaTauws ou-
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3eMbHbIX ABUraTenen BCe PaBHO BbI3bIBAET HaKoMneHne
BPEAHbIX KOMMOHEHTOB B aTMocdiepe NOMELLEHWS, UTO
OTPULIATENBHO CKa3bIBAETCS Ha 300pOBbe pabouyero nep-
COHana. AHanu3 KOHCTPYKLWA YCTPOWUCTB ANS OYUCTKM OT-
paboTaBLUMX [a30B [ABUraTeneil BHYTPEHHErO CropaHus
BbISIBUN Npobnembl, OkasbiBalolme BIMsSHUE Ha addek-
TMBHOCTb MX O4UMCTKM. Hanbonee CylEeCTBEHHblE W3 HUX:
fornbluias macca u rabaputhbl, CHUXEHUE 3G EKTUBHOCTM
paboTbl HeiTpanu3aTopoB npu paboTe ABuratens Ha pe-
XUMax, Bruakux K HOMUHanNbHbIM, BOnbLLIOe ra3oaMHaMu-
Yeckoe COMpOTUBREHME. [1Ns pelleHus AaHHbIX npobnem
Obina paspaboTtaHa KOHCTPYKLMS YCTPONCTBA AN OUMCTKM
0TPaboTaBLUMX ra30B AM3ENbHbIX ABuratenen. Kcnomnb3o-
BaHWe [aHHOW MONe3HOM MOoAenu noBbICUT 3ddekTMB-
HOCTb paboTbl YCTPOACTBA AN OYMCTKM OTpaboTaBLUMX
ra3oB, YMYYLUMT SKOMOTMYECKME XapaKTEPUCTUKN OU3ENb-
HOro ABWraTensi, CHW3MB BblOPOCHI BPEAHbIX BELLECTB W
Caxu B aTMocgepy.

Keywords: toxicity, diesel engines, exhaust gas purifi-
cation, catalytic conversion of toxic components, neutral-
izer, nitrogen oxides, soot, research.

To ensure high quality and productive work of employ-
ees, it is necessary to achieve the target parameters of the
microclimate and to exclude harmful and toxic substances
in the atmosphere of the working area of agricultural prem-

ises of a closed volume and air exchange. The main rea-
son for the distortion of the air-gas regime of the room is
the use of agricultural machines in closed industrial prem-
ises (warehouses, storage facilities, livestock facilities,
etc.). As a result, there is a decrease in the quality of prod-
ucts and working conditions at agricultural enterprises, as
well as a reduction in the operational life of structures. To-
day, in agricultural machinery, diesel engines are most
often used as power units which, unlike gasoline engines
are more economical, and also reduce the harmful impact
on the environment. But, despite this, the operation of die-
sel engines still causes the accumulation of harmful com-
ponents in the atmosphere of the room which negatively
affects the health of the staff. The analysis of the designs
of devices for exhaust gas purification of internal combus-
tion engines revealed the problems that affect the efficien-
cy of the purification. The most significant problems are as
following: large weight and dimensions, reduced efficiency
of the neutralizers when the engine is running at modes
close to the nominal ones, and large gas-dynamic re-
sistance. To solve these problems, the design of a device
for exhaust gas purification in diesel engines was devel-
oped. The use of this utility model will increase the efficien-
cy of the device for exhaust gas purification. It will improve
the environmental performance of the diesel engine reduc-
ing emissions of harmful substances and soot into the at-
mosphere.
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BeepeHune

CerogHs  CaMbIMM ~ aKTyanbHbIMK ~ cnocobamu
CHVXXEHMS1 TOKCMYHOCTM OTpaboTaBLLUMX ras30B Au-
3eNbHbIX ABUraTenen SBNSETC  WUCMONb30BaHue
Pa3MUYHbIX TOMMMBHBIX MPUCAAOK, anbTEPHATUBHOIO
BMOA TOMMMBA, @ TaKkKe M3MEHEHWe KOHCTPYKLmM
ABUraTens, C Lenbl0 UCMONb30BaHUS HU3KOBS3KMX
Macen, 4to 06ecneymnT AONONMHUTENBHYK) SKOHOMUIO
TONNMBA, COOTBETCTBEHHO MEHbLUEEe KONMWUYECTBO
oTpaboTaBLumMx ra3os. [lopaboTka CUCTEM PELMpKY-
nAuMM oTpaboTaBLLMX ra3oB W YNyulIEHWe CUCTEM
HenTpanusaumn OF Takke akTyanbHbl [1]. 3ameHe-
HUE KOHCTPYKUMM ABUraTens Breyet 3a coboit rmo-
BanbHyl0 NepecTporky MallMHOCTPOUTENbHON OT-
pacnu, YTo B COBPEMEHHOM MWPE MPAKTUYECKM He-
pocTxkmmo. Moatomy Hambonee akTyanbHbIM Crio-

COOOM [OCTUMXKEHUSI AKOSOTUYECKNX HOPM SIBISIETCS
YCTaHOBKa B BbIMyCKHOW CUCTEME Pa3sNWUYHOro poaa
HeWTPaM3aTopoB M PasMYHOro TUna (UIbLTPOB
A0S YNaBnuBaHWA 1 SOXUraHWs Caxu.

Llenb — CHWXeHME TOKCMYHbIX BbIOPOCOB Mpw
aKcnnyaTauu Au3enbHbIX Aurateneit MoounbHbIX
SHEpreTMYeckux Cpeacts nytem 060pyaoBaHuUs
BbIMYCKHOW CUCTEMbI MOHW3UPYIOLLMM KOHTYPOM [2].

3apava — ynyywmnTb kavecTBo paboTbl HelTpa-
nu3atopa nyTem ycurieHns npotecca copbuum ca-
KEBbIX U BPEAHbIX BELLECTB 33 CHET NPUTAMMBaHWA
NOMOXMTENbHbIX U OTPULATESbHBIX 3aPAA0B.

MeToauka nccnepnoBaHmii
Pa3paboTaHo YCTPOWNCTBO A/1 CHKEHWS TOK-
CMYHOCTW oTpaboTaBLumX ra3oB (ABTOPCKOE CBUAE-
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TensctBo CCCP Ne 1188343 kn. FO1N 3/08, 1983).
B paHHom un3obpeteHun O nogsepratotcs obpa-
BoTke BOASHON a3pO30Mbl0 W ANEKTPOUMMYNIbCAMM,
KoTopble BblpabaTbiBaoTca Gnarogapsi 6noky Tw-
PUCTOPHOrO 3axuraHust. MonyunBLueecs aMynbeus
C NpUMecsmMu nonagaeT B cneyuanbHy eMKoCTb,
OTKyAa nepuogmnyeckn TpebyeTcsa ee yaanexue [2].

[laHHas KOHCTPYKUMS UMEET rMaBHbI HEAOYeT —
BbICOKYIK0 CKOpOCTb npoxoxzeHns OF yepes anek-
TpO4bl ¥ BhpbICKMBaTENb. ONTUMAnNbHOM CKOPO-
CTbt0 ra3a cuutaetcs 15 M/C, OHa CrIMLLKOM BbICOKa
Ans nonHoueHHon obpaboTku. B cBsisan ¢ 3Tum
YCTPOWCTBO UMEET HEeJOCTaTOuHY ad(eKTuB-
HOCTb Npu oumncTke OF.

PesynbTaTtbl uccnegoBaHU U UX obCyxaeHue

PaspabotaHHas nonesHas Mogenb MO3BOMNT
YNyYWKUTb XapakTepuCTUkM W npouecc paboTbl
ycTponctea ans ounctkn O, TexHuyeckoe pelue-
HWe 3aKnYaeTcs BBEAEHWEM B YCTPOWCTBO WMOHU-
3UpytoLLen cuctembl [3] M HEMTpanuayLero pac-
TBOPA, NO3BONSIOLLME YMEHBLUUTL BbIOPOC CaXu U
BpeaHbIX BeLlecTs B atmocdepy [4, 5].

YKa3aHHbIN TEXHUYECKUA pe3ynbTaT JocTuraeT-
Al TEM, YTO:

1) B BbINyCKHOM naTpybke aspo30mbHON kKamepbl
YCTaHOBJIEH WOHM3NPYIOLLMIA KOHTYP AN CO34aHus
OTPULATENBHOIO 3apsiaa B NPOXOASLUMX Yepe3 Hee
oTpaboTaBLUMX rasax;

2) B bak C HelTpanu3yoLM pacTBopoM ycTa-
HOBMIEH 3MeKTPOd, CO3LatoWMi NONOXKUTENbHbIN
3apsia HeNTpanuayHoLLEN XUOKOCTW.

[MonesHas Mogdenb NOsSICHAETCA YepTexamu. Ha
HAX NPEACTaBMNEHO CXemMaTU4eckoe OnucaHue
ycTpoicTtaa gns ounctkm Or.

Yctponcteo paboTtaeT no crnegytowemy anro-
puTMy: 0TpaboTaBLLMe rasbl NOCTYNAOT W3 BbiNyCK-
HOro Konnektopa 4 B XWAKOCTHbIN HEMTpanMsaTop
11. B aapo3onbHoi kamepe 5 notok O obpabathl-
BaeTCH HeNTpanu3ylLMM pactBOPOM C MOMOLLbIO
thopcyHoK 7. B nHTerpancHom Briok-tanmepe 3 3a-
[aeTcs 9nekTpU4ecknid UmMnynbc. [nuTensHoCTb
MMNyribca 3aBUCUT BpeMssagatomx Lenen 2 n 17.
[na koppekTHon paboTbl uenun 2 n 17 Tpebyetcs
nutaHne Ha 6noke 15. Llenb 2 n 17 3apalT nm-
NynbCbl, ONpedensiolne OTKPbITUE W 3aKpbITUe
(OPCYHOK 7. [laTumk NONOXKEHMS KOSleHYaToro Bana
1 nogaet OnopHbIiA CUTHAs, Ha OCHOBAHWUK KOTOPOTO
WHTErpanbHas  MUKpOCXema-TaiMep  ynpasnseT
hopCyHkamu 7. Hentpanuaytowmin pacteop pacno-
noxeH B b6ake 8. B bake HaxoaMTCA XMAOKOCTHbIN
Hacoc 9. Hacoc 9 u3 baka 8 npokaumBaeT pacTeop
kK opcyHKam 7 Yepes meTannundeckue Tpyoku 6 [6].
BnyckHoit napybok aspo3onibHOM Kamepbl coaep-
XMT VOHU3MPYIOLLMIA KOHTYP 6, KOTOPbIA 3apsikaeT
npoxogsiume Yyepes He€ oTpaboTasLume rasbl OTpU-
LaTenbHbIM 3apsgoM. 3apsg cosgaetcs npu no-
Mowm 6noka nutaHus nonmsatopa 20, KOTOpbIA B
CBOK Oyepedb TaKKe MUTAeT MONOXUTENbHbIN
3NeKTpoa 22, pacrnonoXeHHbIn B Oake HelTpanu-
3YHOLLNA XNOKOCTM 8, 3apskatoLnini HeNTpanuayto-
LKA pacTBOp NONOXMTENbHLIM 3apsaoM. Mpu npo-
XOXAeHUM 0TpaboTaBLUMX ra3oB 4Yepes aspo3osib-
HYl0 Kamepy 5 MmpomMcxoauT YCWUNEHHbIN MpoLecc
copbumn caxeBblX U BPeAHbIX BELLECTB, 3a CYET
NPUTATMBAHWS MOMOXUTENbHBIX U OTpULATENbHBIX
3apsinoB. B pesynbraTe YCWUNEHHOMO MOMMOLEHMS
CaXeBbIX YacTuL W3 oTpaboTaBLUMX ra30B MpouC-
XOOWUT YKPYMHEHWe W YTSKENeHue YacTuy norrno-
LLIEHHOTO BELLECTBA M YNYYLIEHHOE 3afepKaHue nx
B LeHTpobexHom kanneynosutene 10.

1 - geHraren:
10 - 2 - oTpaboTaBIIHE TA3E
3 - ¥amMepa

? L
1 3 o e
’J'%.’(. - Sl .
; e s
- +

4 - BIoE THPHCTOPHOTD A HIaHHA
3,6 - AMEKETPOLEL

7 - sanaomuil revepatop

8 - BOPLCEHEATENL ASpOolH

9 - BomHAA aspozoNL

10 - nnactuHa

11 - oTcTofHAA EMEOCTE

12 - ceTia

Puc. 1. Heiimpanuszamop Ol
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Puc. 2. Mpuxyun pabomsi ycmpolicmea
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Puc. 3. Cxema npednazaemo2o ycmpolicmea:

1 - damyuk nonoxeHus KoneH4yamozo eana; 2, 17 — epemszadaroujue yenu; 3 — uHmezpanbHbIl 6110k-malimep;
4 - ebInyckHoll Konnekmop; 5 — 8binyckHOl nampy6ok a3po30sibHoU kKamepbl; 6 — mpybku 0nsi nodaqyu
pacmeopa (600sH020 a3po30ss1); 7 — hopCyHKU (8npbickueamenu); 8 — emkocmb ¢ Helimpanu3yow um

pacmeopom; 9 - xudkocmHbIl Hacoc; 10 — yeHmpobexHbIl kanneynosumens; 11 — KUOKOCMHbIU

Helimpanusamop; 12 — ebInyckHolU nampy6ok; 13 — 610k usmepumens memnepamypbi; 14 - ghopmuposamenp

moka 3apsda; 15— anekmpoHHbIU MOK ynpaeneHus; 16 — onepayuoHHbIl ycunumens; 18 — knoy;
19 - ucmoyHuk moka; 20 — 610k numaHusi uoHu3amopa (6110k 3apadku); 21 — UOHU3UPYOW,UL KOHMYP;
22 — nonoxumenbHbIi 31ekmpod 6aka Helimpanu3yuw,e2o pacmeopa
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Puc. 4. WoHusupyrowuli koHmyp ¢ 6710koM 3

o

aps0Ku (Ha 1abopamopHbIX UChbIMaHUsIX):

1 - 6aK ¢ Hempanusyuw,um pacmeopoM; 2 — UOHUIUPYWUl KOHMyp; 3 — mpybku dna noda4yu pacmeopa;
4 - ¢hopcyHka (8npbickueamenb); 5 — yeHMPO6exHbIl Kaneynosumesnb

BbiBoabl

[aHHas nonesHas MoAenb ynyywWwuT nokasartenu
paboTbl An3enbHbIX aurateneir. CHU3UT BbIGPOCHI
Caxu 1 okcuaa yrnepoga [7]. lMpuMeHeHre JaHHoro
cnocoba no3BoNUT CHU3WUTL 06WwMiA yiepb 3aopo-
Bbl0  0OCMyXMBaOLWEro nepcoHana, a Takke
YMeHbLUMTb HeraTueHoe Bo3geictue O ot au-
3enbHbIX [1BC Ha CenbCKOXO3SAMCTBEHHbIX XUBOT-
HbIX M BO3AENbIBaEMble KyMbTypbl, YTO B LENOM
CHW3WUT HeraTMBHOE BO3QEUCTBME Ha Hally OKpY-

KatoLLyto cpeay.
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HACOCHO-®UNbTPALUOHHAA YCTAHOBKA
Ana TEXHONOrun KANENbHOIO OPOLLEHUA

PUMP-AND-FILTRATION PLANT FOR DRIP IRRIGATION TECHNOLOGY

Knioueeble cnoea: mpyba, kanenbHoe opoweHue,
8o0a, Hacoc, nonus, hunbmp, yAobpeHus, 2UOPOUUKIIOH,
OMCMOUHUK, AucKo8b Il 3ameop.

HapacTaiowumit 4euumt NoAMBHOM BOAbI 4N OpOLUe-
HWS CEMbCKOXO3ANCTBEHHBIX KynbTyp TpebyeT ucnonb3o-
BaHMS COBPEMEHHbIX BogocOeperarnwyx TEXHOMNOMM.
Hanbonee onTMManbHbIM W3 HUX CYUTAETCH TEXHOMorus
KanenbHOro opoleHns. HecmoTtps Ha BOCTpe6oBaHHOCTL
COBPEMEHHbLIM MPOU3BOACTBOM [aHHas TEXHONOrUs Moka
He MOMyYaeT LMPOKOTO MPUMEHEHMS, MPUYMHONA KOTOPOMY
SBNAETCS OTCYTCTBME TEXHMYECKUX CPEACTB. B Lensx pas-
paboTkM  TEXHUYecKoro  CpeactBa  —  HaCcOCHO-
(bUnbTPALMOHHOW YCTAHOBKM ANsl TEXHONOMW KanenbHOoro
OpOLLEHUs u3y4yeHbl paboTbl, HanpaBneHHble Ha ajanTa-
LMK0 TEXHONOMW KanesbHOro OPOLUEHNS K OMPeAeneHHbIM
cTpaHam. V3yyeHbl n300peTeHns W BbISBNEHbI HepocTaT-
KW, XapakTepHble MMEILLMMCS YCTPONCTBaM, npeaHasHa-
YeHHbIM Ans unbTpauuu NonuBHOW Bodbl. Ha ocHoBe
aHanu3a 9TMX YCTAHOBOK MpeasioxeHa KOHCTPYKUMS Mo-
OUNbHOA HACOCHO-COUINbTPALMOHHON YCTaHOBKM, SBMSAIO-
Lieiica TpaHcnopTabenbHOit, MPOCTOA UM HaAEeXHOo! npu
JKCnnyaTtauuu, He 3aBUCUMOW OT WCTOYHWMKA SMeKTpude-
CTBa Ans NpuBoAa Hacoca, a Takxe codveTaiowui B cebe
KauYeCTBEHHYI0 TPEXCTYNEHYATYI0 O4UCTKY MOMNMBHOM BOAbI:
OT necka U rpyBbix YacTuL, Yepes rmapounknoH bnarogaps
LieHTPOOEXHOW CuMe; OYUCTKY MENKMX YacTuL, Yepes ceT-
yaTblit (OUNBTP M TOHKYKO OYMUCTKY C MOMOLLBK (PUMbTPYHO-
LLero anemeHTa. B KOHCTPYKLMM YCTaHOBKW npedycMoTpe-
Ha BO3MOXHOCTb OYMCTKM (OUNMLTPYIOLLEro aneMeHTa, 6e3
npepbiBaHns paboTbl CaMOt YCTaHOBKYW, MyTeM OTAENbHO-

0 OTKIMKOYEHUSI (PUNLTPOB TOHKOM OYUCTKM C MOMOLLbHO
AMCKOBbIX 3aTBOPOB. lNpeanaraemas ycTaHoBKka AAeT BO3-
MOXHOCTb CeNbCKM TOBapOMPOM3BOAUTENSIM BMECTE C
MOSIMBOM NPOBECTM MOAKOPMKY PacTEHWMA MUHEpParbHbIMI
ygobpeHuamu, HeobxogumbIMM ans wx pocta. Hanuuune
NPOCTOro y3na, COCTOALLEro U3 AWNCKOBOrO 3aTBopa, Tpyo u
CUCTEMbI KPaHMKOB, NO3BOMSET PErynupoBatb HOPMY pac-
X0Aa yaobpeHuit n NepUOAMYHOCTL €ro nogayu. YCTaHoBKa
SBMISETCSH MPOCTON B U3rOTOBMIEHMM W 3PEKTUBHON Npu
1CMONb30BaHUM.

Keywords: pipe, drip irrigation, water, pump, irrigation,
filter, fertilizers, hydrocyclone, sump, butterfly valve.

The increasing shortage of irrigation water for irrigating
crops requires the use of modern water-saving technolo-
gies. Drip irrigation technology is the most optimal of them.
Despite the demand for modern production, this technology
is not yet widely used; the reason for which is the lack of
technical means. In order to develop a technical means -
pump-and-filtration plant for drip irrigation technology, the
literature on adapting drip irrigation technology to certain
countries was studied. The inventions were studied and the
disadvantages characteristic of the existing devices de-
signed for filtration of irrigation water were identified. Based
on the analysis of these plants, a design of a mobile pump-
and-filtration plant was proposed. The plant is transporta-
ble, simple and reliable in operation, independent of the
electricity source for driving the pump, and also combining
high-quality three-stage cleaning of irrigation water: from
sand and coarse particles through a hydrocyclone due to
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