05.20.01 - lNpouecchl U MawuHbl a2pOUHXEHEPHbIX cUCmMeM HayuyHoe obecnieyeHue AlK

Hayunas crates

YK 620.95+631.862

EDN TELBNV

DOI: 10.22450/19996837 2022 2 124

Perenepanusi oprann4ecKux 0TXo/10B
CBUHOBOJIYECKHUX MPeANPUATHI MOOMJIBLHON YCTAHOBKOM
KaK C1oco0 BOB/JIeYeHH MOTEHIHAJBHBIX 0TX010B B 9KOHOMHUKY 3aMKHYTOI'0 IMKJIA

Anartonunii MuxaiiioBuu bonnapenko', Jlronmuiaa Cepreena Kauanosa?,

Adaexkceii Bragumuposuy bapbimaukos?

! A30B0o-UepHOMOPCKHUIT HHKEHEPHBII HHCTUTYT — (hrimat JJOHCKOro rocy1apCTBEHHOTO
arpapHoro yHuBepcuteTa, PoctoBckas o6macts, 3epHorpan, Poccus

2 Poccuiickast TaMOKeHHast akafgemust, MockoBcKkast 00actb, JIrooepirsl, Poccust

3 JIOHCKO# TOCYIapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET, POCTOBCKast 001acTh,
Pocros-na-/lony, Poccus

" bondanmih@rambler.ru, * 1. kachanova@customs-academy.ru, * aleksey080283@yandex.ru

Annomayusn. B nactosee BpeMs 10 50 % CBHUHUHBI IPOU3BOAUTCS HA MajblX, CPEIHUX
U KpYIHBIX CBUHOBOAYECKUX (pepMax C IMOTOJOBHEM OT OHOW 10 JABEHAJALIATH ThICSAY CBUHEM.
[Ipou3BoarMBIi Ha JTAaHHBIX MPEANPUATHAX KUAKUI HABO3 MPECTABISIET IKOJIOTMUECKYIO YyTPO3y
B MECTaxX €ro HaKOIUICHHsI U XPAHEHUS, TaK KaK OTCYTCTBYIOT 3()()eKTUBHbBIE TEXHOJIOTUU €T0 TIe-
pepaboTKu B oprannyeckue ynoopenus. Llenbio nccnenoBanus apiseTcs nopbliieHue 3hhexkTus-
HOCTHU NepepadOTKH OPraHMYECKUX OTXOI0B CBUHOBOAYECKUX (hepM mpu pa3paboTKe MOOMIIbHOM
YCTaHOBKH I BOBJICUEHHUS MOTEHIMAIBHBIX OTXOJ0B B SKOHOMHUKY 3aMKHYTOTO LIMKJIAa. AHAIU3
TEXHOJIOTMH U TEXHUYECKUX CPECTB MepepadOTKH >KUIKOTO HaBO3a MoKa3al, YTo Haubosee nep-
CHEKTUBHBIM BBICTYINAET pa3zelieHue HaBo3a Ha (hpakuuu MOOUIBLHOW yCTaHOBKOH. OCHOBHBIM
3JIEMEHTOM MOOMIJIBHON YCTAHOBKH SIBJISIETCS HMIETOUHBIN IIHEK, a TAaKXKe BCIIOMOrareiabHOe 000-
pylnoBaHHe, yCTaHOBJICHHOE Ha TpakTopHoil Tenexke 2[1TC-4. [IpencraBieHsl KnHeMaTHyecKas
cXeMa MOOMJIbHOW YCTaHOBKH, €€ LUKJI padoThl M LUKJIOrpaMMa TEXHOJIOTHYECKOTo Mpolecca
paszeneHrs KUIKOTO HaBo3a Ha TBEPIAYIO M KHUIKYIO (pakuuu. YCTAaHOBJIEHO, YTO MPOU3BOIHU-
TEJIBHOCTh MOOMIIBHOW YCTAHOBKHY 3aBUCHT OT IPOU3BOAUTEIBHOCTH IIETOYHOTO IITHEKA, 00bEMOB
nepepadarbIBa€MOro HaB03a, KOJIMYECTBA HABO3OIIPUEMHHUKOB U PACCTOSHUS MEXKIY HUMU. DKCIIe-
PUMEHTAJIBHO PACCUUTAHO, YTO MPH MPOU3BOUTEIILHOCTH IMIETOUYHOTO ITHeKa 40 M>/4 BpeMst IIHK-
Ja mepepaboTKH HaBo3a U3MeHseTcs oT 45 MUHYT ((hepMa Ha OIHY ThICAYY I'OJIOB) 10 551 MHUHYT
(pepma Ha 12 000 rosoB). [Ipu mpPOU3BOAUTEIBHOCTH MIETOYHOTO ITHEKA 30 M*/4 3TH MoKa3aresu
Bo3pactaroT Ha 28,4 %. CyTouHBIC BBIXOJbI MPOU3BOUMON TBEPAON (PAKIIUU JIJIsl YKa3aHHOTO
MIOTOJIOBBSI COCTABIAIOT OT 2,88 1o 34,51 ToHHBI, ®uakoi ¢ppakuuu — oT 24,12 1o 289,49 ToHH.
VYka3aHHbIE 00bEMBI SBISIFOTCS UICXOAHBIM IPOIYKTOM I IPOU3BOJCTBA TBEPABIX U KUAKUX Op-
TaHUYECKHX yI0OpeHuil.
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U KU IKasa (ppaKI_[I/II/I, MIETOYHBIN ITHCK, KHHEMAaTH4YCCKasa CXcMa, TEXHOJIOT Y€ CKUM nmponecce, 5Ko0-
HOMHKA 3aMKHYTOI'O [IUKJIA
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Abstract. Currently, up to 50 % of pork is produced on small, medium and large pig farms
with a number of pigs from 1,000 to 12,000. The liquid manure produced at these enterprises poses
an environmental threat in the places of its accumulation and storage, since there are no effective
technologies for its processing into organic fertilizers. The aim of the study is to increase the ef-
ficiency of processing organic waste from pig farms while developing a mobile unit to involve
potential waste in circular economy. The analysis of technologies and technical means of process-
ing liquid manure has shown that manure separation into fractions by a mobile unit is the most
promising. The main element of the mobile unit is a brush auger, as well as the auxiliary equipment
installed on 2PTS-4 tractor trolley. The kinematic scheme of the mobile unit, its cycle of operation
and the cyclogram of the technological process of separation of liquid manure into solid and liquid
fractions are presented. It has been established that the performance of the mobile unit depends
on the performance of the brush auger, the volume of processed manure, the number of manure
collectors and the distance between them. It has been experimentally established that with a brush
auger capacity of 40 m*/h, the manure processing cycle time varies from 45 minutes (a farm for
1,000 heads) to 551 minutes (a farm for 12,000 heads). With a brush auger capacity of 30 m?/h,
these indicators increase by 28.4 %. The daily yields of the produced solid fraction for the indi-
cated livestock range from 2.88 to 34.51 tons, the liquid fraction — from 24.12 to 289.49 tons. The
indicated volumes are the initial product for the production of solid and liquid organic fertilizers.

Keywords: organic waste, liquid manure, mobile unit, solid and liquid fractions, brush au-
ger, kinematic scheme, technological process, circular economy

For citation: Bondarenko A. M., Kachanova L. S., Baryshnikov A. V. Regeneraciya or-
ganicheskih othodov svinovodcheskih predpriyatij mobil'noj ustanovkoj kak sposob vovlech-
eniya potencial'nyh othodov v ekonomiku zamknutogo cikla [Regeneration of organic waste of
pig-breeding enterprises with a mobile unit as a way to involve potential waste in the circular econ-
omy]. Dal’nevostochnyj agrarnyj vestnik. — Far Eastern Agrarian Bulletin. 2022; 2 (62): 124—131
(in Russ.). doi: 10.22450/19996837 2022 2 124.

BBenenue. Exeronno B Poccum Ha- CypcoB B npou3BojacTBe. KpaliHe akTyanbHa

KarumBaeTcsi 0ojiee 8 MIIpA. TOHH OTXOJOB
npou3BoACTBa B 60 MITH. TOHH TBEPIBIX ObI-
TOBBIX 0TX0/10B. [lepexo1 K PKOHOMHUKE 3aM-
KHYTOTO ITMKJIA, IPU KOTOPOM COKpAIIaeTcst
yiiepO OKpY’KarIIel cpefie W MOBBIIIACTCS
pecypcocOepekeHne, 03BOJIMT HapaluBaTh
00BEMBI BOBJICKAEMBIX B IepepaboOTKy opra-
HUYECKUX OTXOHOB C LIEIBI0 HUX HCIOIL30-
BaHHS B PEKYJIbTHBAIMU 3eMenb. [IpuHImM
JINHEMTHON KOHOMHUKH «IIPOU3BOACTBO — UC-
MOJIb30BaHNE — YTHJIM3AIUS» J0Ka3all CBOIO
HECOCTOSITEIBHOCTh. Ha cMeHy yTunmsanuu
JOJDKHBI IPUUTH TIepepadoTKa, pereHepaus
Y TIOBTOPHOE HUCIIOIb30BAaHUE BTOPHUYHBIX pe-

nepepadoTKa U pereHepanus OpraHndYecKux
OTXOJIOB JJIsi arpapHOTO CEKTOpa YKOHOMHU-
KM, CTOSIIIETO Ha CTPa)ke MPOJOBOJILCTBEH-
HOHM HE3aBUCUMOCTH M DKOHOMHYECKOU O€3-
OTIAaCHOCTH TOCY/IapCTBA.

OCHOBHBIMH OCTABIUKAMU MsCa, MO-
JoKa U sull A HaceneHus: Poccun sBnsitoT-
CA JKHMBOTHOBOJYECKUE U ITHIECBOJYCCKHUEC
npeanpuAtys. [loBelieHne Npou3BOJICTBA
MpoaAyKIMKU JKMBOTHOBOJACTBA CBA3aHO C
YBCIIUYCHUEM ITOT'OJIOBbSA JXUBOTHBIX, YTO, B
CBOIO Ouepellb, MPEIOoINpeseNseT BO3pacTa-
HUE 00bEMOB IIPOM3BOAMMOrO HaBO3a. YUu-
ThIBasi, 4YTO CBHHOBOJICTBO SBJISICTCA caMoH
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CKOPOCTIENION OTpacibi0 XKHUBOTHOBOCTBA,
OCHOBHOE BHHMAaHHE YJIENSETCS MPOU3BOJI-
CTBY CBMHHMHBI Ha CBHHOBOJYECKUX (pepmax
10 12 000 ronos. TexHOI0rMM BbIpalIuBaHUS
CBHUHEW TPEIyCMAaTPUBAIOT TPOU3BOICTBO
KHJIKOTO, TMOIYKUJKOTO M IOJCTHIOYHOTO
HaBO3a.

Bonpocam nepepaboTKu KHUIKOTO Ha-
BO3a JXKMBOTHOBOJYECKHX (hepM 3a IMociea-
HUE JIeCATUIETHUS YAEISAETCS J1OCTATOYHO
BHUMaHHUA CO CTOPOHBI TI'OCYJIapCTBEHHBIX,
HAaY4YHBIX U KOMMEPUECKUX OpraHu3aIuil.
Onnako, yuuThiBas crnenuduuusie (usn-
KO-MEXaHUYECKUE CBOMCTBA KMJKOI'O HABO-
3a, CeroIHs OTCYTCTBYIOT 3(h(DeKTUBHBIE TEX-
HUYECKHUE PEIICHUs MO ero nepepadorke. B
METOJINYECKUX PEKOMEHAALINAX 10 TEXHOJIO-
IMYECKOMY IPOEKTUPOBAHUIO CUCTEM yJalle-
HUS 1 IOJITOTOBKH K UCTIOJIb30BAHUIO HABO3A
u noméra (PI-AITK 1.10.15.02-17), yTBepx-
JNEHHBIX MUHUCTEPCTBOM CEJILCKOIO XO35i-
ctBa PO 23 masa 2017 r., a Takke B APYyrux
UcTOYHMKAX [1, 2] ykazaHO, YTO 3TO CBSI3aHO,
B MIEPBYIO OYEpE/lb, C 30HATBHBIMH OCOOCH-
HOCTSIMU BBIPALIMBAHUSA CBUHHUHBI, a TaKXKe
C BO3PACTAIOLIUMH KOJIOTUYECKHUMHU TPeOo-
BaHUSMH K MECTaM HAKOIUICHUS U XpaHEHHUS
HaBo3a [6, 7].

[IpoBenéHHBIE HCCIIEOBAHUS HOCHT,
KaK MpaBUJIO, Pa3pO3HEHHBIN Xapakrep 0e3
yuéTa 30HaJbHBIX OCOOEHHOCTEH U He Ipe-
YCMaTpUBAIOT YIIPABICHUE TEXHOIOIMYECKH-
MU MPOLIECCAMHU.

B nocnennue gecstunetusi yuyéHble B
Poccuiickoit denepanuu u 3a pyoekom Be-
IyT UCCIe0BaHUA IO IepepaboTKe KUKOTO
HAB03a C UCI0JIb30BAHUEM MOOMIIBHBIX arpe-
ratoB. ®upmoit «Sudstaly (I'epmanus) pas-
paboTtana MoOUJIbHAS yCTAHOBKA /IS cernapa-
LMY HaBO3a Ha IIacCH MpHIlena. Y CTaHOBKa
cHaO)keHa OapabaHHBIM cenapaTopoMm, HaCo-
COM M TOMOTEeHH3aTOpOoM [2, 3]. MoOMIBHBIH
cemapaTop >KHMJIKOIO HaBO3a NpeJiaracTcs
bupmoii «Versorgung Schwaben AG» (I'ep-
MaHus1). YCcTaHOBKa cHaOkeHa nepdopupo-
BaHHBIM 0apabaHOM C OT’)KUMHBIMH BaJiblia-
mu [4, 5].

B Poccun OOO «Anbkapy BBITyCKa-
eT ILIHEKOBBIM cemapatop HaBo3a SEPRA,
paccuuTaHHBIA Ha MepepaboTKy HEOOJIBIINX
00BEMOB XuIkoro Haso3a. Kommnanus «buo-
KOMIUICKC» TpeiaraeT MOOWJIBHBIA — cera-
paTop HaBO3a Ha JBYXOCHOM TPaKTOPHOM
nputene 2I1TC-4. Yka3zaHHble TeXHUYECKUE
CPEJICTBA UMEIOT CIIOKHBIE KOHCTPYKITUU H

He 00ecneunBaloT TpeOyeMBbIX KaueCTBEH-
HBIX TTOKa3aTeJiel mporecca, B MEPBYIO Ove-
penb, o 3G PeKTUBHOCTH pa3aeiieHusI.

Llenvio uccnedoganus a6unOCH nO-
ébluienue IPpekmusnocmu nepepadomku
Op2aHUYecKux O0mxo008 C6UHOE00UECKUX
¢epm c ucnonvizoeanuem moouUILHOU ycma-
HOGKU 014 6061e4eHUA NOMEHUUATbHbIX
OMX0006 6 IKOHOMUKY 3AMKHYMO20 WUKA.

Martepuajbl U MeTOJAbI HCCJIEI0BA-
HUSA. AHaIN3 UCCIEIOBAHUNA TEXHUUYECKHUX
CPEJICTB JUIS pa3iciieHus Ha (PpaKIuu Ku-
KOT'O CBMHOI'O HaBO3a IT0Ka3aJ, 4To HanboJiee
3(PEeKTUBHBIMU SIBIITFOTCSI CPEJICTBA, Opra-
HUYHO BIIMUCHIBAIOIIHAECS B TEXHOIOTMUECKUI
MpoIIeCcC MPOU3BOJICTBA CBUHUHBI U 0OecTe-
YyuBarole TpedyeMble KaueCTBEHHbBIE MOKa-
3aTeln MpoIecca pas3aeieHus.

[Ipenyaraembrii  MOOWJIBHBIM arperat
BKJIFOYAET clenyroniee obopynoBanue. Ha
maTdopMe TPAaKTOPHOTO TPHIIETa YCTaHAB-
JUBAIOTCS METOYHBIN IITHEK JJIS Pa3eICHHs
HaBO3a Ha TBEPAYIO W KUIKYIO (pakiuu, U
(hexkanpHBIA HACOC C CHUCTEMaMH IILIAHTOB,
PEryJIUPYIOIINX 3aJBHKEK W TPyOONpPOBO-
noB. [1[éTounplii ITHEK TIPEACTABISIET COOO0M
IITHEK, YCTAHOBJICHHBIN B Mep(HOPUPOBAHHOM
Kenobe ¢ JTOKUMHBIM ycTpoiicTtBoMm [1, 8].
[[THek ycTaHOBIIEH Ha TUIATGOpPME C BO3ZMOXK-
HOCTBIO TTepEMENIEHHUS B BEPTUKATBHOM T1ITO-
ckocTH 110 30° U B TOPU3OHTAIBHOM MJIOCKO-
ctu a0 90°. [TpuBo iHEKa OCYIIECTBIISIETCSA
OT THAPOMOTOPA.

B mepenneii wactu muiatdopmel ycra-
HOBJICH FOPU30HTAJIbHBIN (peKanbHbIN Hacoc
mapku CM 150-125-315-6. IlpuBoa Hacoca
OCYIIECTBIISIETCS OT BaJla 0TOOpa MOIIHOCTH
(BOM) tpakrtopa, paboTarmiero co cKopo-
cteio 960 06opoTOB B MUHYTY. B KOMILIEK-
T€ Hacoca COCTOST LUIAHT JJIsi BBITPY3KU
KHUJIKOTO HaBO3a U3 MPUEMHOIO pe3epByapa,
cucTemMa TpyOONpOBOJOB U 3aJIBUXKEK, o0e-
CIIEUYMBAIOIIMX MOauy HaBO3a Ha MIETOYHBII
ITHEK W TOCJEAYIONIYI0 BBITPY3KY KHIKOM
¢bpaxuu (JKD) uepes TpyOOnpoBoIbI B PpU-
(hepMCKyIO JTaryHy.

OCHOBHBIM METOZIOM HCCJIEOBAHUS
MPUHAT CUCTEMHBIA MOAXOJ U OCHOBAaHHBIN
Ha HEM CUCTEMHbIN aHAIU3.

Pesyabrarsl uccienoBanus. TexHo-
JIOTMYECKUH TpoLecc MepepadoTKU KHUIKO-
rO0 CBHHOTO HaBO3a MOOWJIHHOW yCTaHOBKOM
3aKJII04YaeTcs B clefayroueM. TpakTOpHBII
arperaT INOJIbE3’)KaeT K HABO3ONPUEMHUKY
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U TI0CJIE COEIMHEHHs LUIAHTOB BKIIIOYAETCS
BOM Ttpakropa u ruApoMOTOp MpUBOA IIE-
TOYHOI'O IIIHEKA.

[Tomaua *xuaKOro HaBo3a OCYyILECTBIISA-
eTcsl IOCPECTBOM (PEKATIBHOIO Hacoca 4epes3
CUCTEMY IUIAHTOB B HW)KHIOKO YacTh LIE-
TOYHOTrO IIHEKa. B mpouecce nepemenieHus
HABO3HOM Macchl HITHEKOM IPOMCXOAUT pa3-
neneHue HaBo3a Ha (pakiun. XKXunkas ¢ppak-
11l 4yepe3 MOJJOH CAMOTEKOM IOCTyIaeT B
CEeKLIMI0 IIPUEMHOIO pe3epByapa, a TBEpHas
¢pakuus (TD) BeIrpyxkaercss B BEpXHEH ya-
CTH IIIHEKA U NTOAAETCS B TPAKTOPHYIO TEJIEK-
Ky WU B creuuanbHblii KoHTeMHep. Ilocne
OKOHYAHMS TMpoliecca pas3/eieHMs] LUIaHTH
nepenoakitodaoTest B cexuuo ¢ KD, coe-
IUHAIOTCSA ¢ NMPU(EPMCKUM CTAIMOHAPHBIM
TPpyOOIPOBOJIOM U ITOCPEACTBOM (PEKATLHOTO
Hacoca ¢ MOOMJIBHOW YCTaHOBKH MOJAIOTCS K
MecTy xpaHeHus. [locne Beirpy3ku XX®, mo-

OWJIBHBIN arperat roTOBUTCS B TPAHCIIOPTHOE
MIOJIOKECHUE, ITOIBE3XKAET K APYromMy IpUEM-
HOMY pe3epByapy, U Ipouecc nepepadoTku
IIOBTOPSIETCS.

KunemaTtnueckasi cxema NnpHBOJIOB pa-
004YMX OpraHoB MOOUIILHOTO arperara mpe/-
CTaBJICHA Ha pUCYHKeE 1.

OKCIepUMEHTAIIbHO YCTaHOBIJIEHO, UTO
IPOM3BOJIUTENHLHOCTh IIETOYHOIO IIHEKA Ha
pa3zieseHnu KHUJIKOT0o HaBo3a gocturaet 40—
45 m*/u. Lukn paboThl MOOMIIBHON YCTaHOB-
KU TPE/ICTaBJIECH Ha PUCYHKE 2.

[yt 3aKIr09aeTCs B MOOYEPETHOM T1e-
pepabotke JXXH, HakamimBaemMoro B HaB0O30-
npuemHukax H1, H2, H3,..., Hi nytém nepe-
e3za Ha paccrosuus |, L, |3,

Toraa MPOW3BOJAUTEIHLHOCTE MOOHITB-
HOM YCTAaHOBKH 3aBHUCHUT OT MTPOU3BOTUTEITb-
HOCTH IETOYHOro mHeka (Q ), 00béma me-
pepabaTpiBaeMOro HaBo3a (VZ), KOJIMYECTBA

74

iy

1 — Ban KapAaHHBIN; 2 — METOYHBIN MIHEK; 3 — THAPOUMIUHAP MOAbEMA METOUYHOTO ITHEKA;
4 — pexanpHBIN HACOC; 5 — THAPOMOTOP TMPUBO/IA METOYHOTO IITHEKA; 6 — MACIISTHBIA 0ak;
7 — TUApOpACTIPEICIIUTEND; 8§ — PETYJIMPOBOYHbBIC KPaHBI MOJA4H KUJKOT0 HaBo3a u KD

Pucynok 1 — Kunemarnueckasi cxema nNpuBo/ioB paGo4uX OpraHoB MOOMJILHOI0 arperara
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MoOmeHaA

ycranoeka (MY)

Pucynok 2 — l{ukj padoTbl MOOMJIBLHOM YCTAHOBKH

HABO30NPUEMHUKOB (/), paccTosiHUs Hepe-
e310B (I), To ecTb: Q,=f(©,;V,H1.

Bpemst nukna (7)) ompexensercss no
dopmye (1): '

T=T+T +T +T (1)
y n noo nep pac
rae Tn —BpeMs IEpEC31a Ha pACCTOAHUC I, MUH.;
Tnod — BpEMA MMOAKIIIOYCHUS KOMMYHHKA-
Ui, MUH.;
T - BpeMs Hepepa6OTKH KUAKOT'O HABO-

nep

3a MCTOYHBIM IITHEKOM, MHH.

Z”pac — BpeMsl PaCCOECIMHEHHSI KOMMYHUKa-
LU, MUH.

T 3aBucuT OT KOIMYECTBA NEPEE3I0B
MEXy HaBO3OIPUEMHHKAMH, KOTOPOE OIIpe-
nensiercs mokazatenem (H — 1).

[Tpunnmaem:
1) T;wd - Tpac’
»T, =HO,/V,

Torga BpeMs NMKJIa MOXHO YCTaHO-
BUTH U3 BhIpaXXeHUS (2):

T, = (H-1)T +H(T, +T, )+HQ, /V, (2)

[TpunsB pomyiieHue, 4To 00BEM Of-
HOTO NMPUEMHOTO pe3epByapa paBeH 27 M° U

paccTosiHME MEXKAY pe3epByapaMu COCTABIISA-
eT 50 M, MO’KeM yNpPOCTUTH BbIpaxkeHHE (2):

1) 1151 TPOU3BOAUTENIBHOCTH IIETOYHO-
ro mHeka 30 M*/4 BpeMsi MKIIa onpeelsem

o popmyre (3):
T, =(H-1)+58H 3)

2) 1Jist TPOU3BOAUTEIIBHOCTH MIETOYHO-
ro mHeka 40 M*/4 BpeMs LKA omnpeensiem
o ¢opmyre (4):

T =(H-1)+45H )

Ha ocnoBe momyuennbix ¢opmyn (3)
u (4) mocTpoeHa HMMKJIOrpamMma mnepepadoT-
KM JKUJKOTO HaBO3a CBHHOBOAUYECKUX (hepm
noroyioBbeM oT 1 000 o 12 000 cBuHEl MO-
OWJIBHOW yCTaHOBKOH (puc. 3).

W3 naHHBIX, NpEACTaBICHHBIX HA PHU-
CYHKE 3, BHJTHO, YTO C YBEJIMYSHUEM ITOTOJIO-
BbSI CBHHEH IMPSMO IMPOIOPIIMOHAIBHO BO3-
pacTaroT 00BEMBI TIPOU3BOJUMOTO YKHJIKOTO
HaBo3a (kBagpaHT I).

Ha cBurO(dEepMe ¢ moroioBseM B OJHY
TBICSIYY CBHHEH CYTOUYHBIN 00BEM MTPOU3BO-
JMMOTO HaBO3a paBeH 27 M’, C IOr0JIOBbEM
B 12 000 cBuneii — 324 m°. Bpems nukiia
repepaboTKH yKa3aHHBIX 00BEMOB KHUIKO-
ro HaBo3a u3MeHsercs otT 45 1o 551 muny-
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Pucynok 3 — llukinorpamma nepepadoTKu sKMAKOr0 HaB03a
CBHHOBOI4eCKHUX (pepM MOOMIbHON YCTAHOBKOI

Thl TIPU MPOU3BOAUTEIBHOCTH IMIETOYHOTO
mHeka 40 M*/4, u ot 58 1o 707 MUHYT IIpH
MIPOU3BOJIUTENIBHOCTH LIETOYHOTO IIIHEKa
30 m*/u (xBampanr I, ipsimbie 1 u 2).

[Ipu 3TOM 17151 yKa3aHHOTO I1OTOJIOBbSI
bepM MOXKHO OIPEJIETUTh CYTOUYHBIC BBIXO-
Jibl TIOJTy4aeMOoi TBEpHON (M ) W KUIKOU
M, ) dpaxmuii (kBagpanrt I11). d:)_—[JISI (bepM oT
OI[HOI/I 10 12 ThIcAY roJiOB, BBIXOJ TBEPAOU
(bpakuy N3MEHSETCs OT 2,88 1o 34,52 ToHH
B CYTKH, BBIXOJ XKUAKOU (hpakiuu — ot 24,12
10 289,49 ToHH B cyTku. lIpuMeHuTenbHO K
(dbepMe Ha MIECTh THICSY TOJIOB, BBIXOJ JKU/I-
KOT'0 HaBO3a COCTaBJIsIeT 162 M? B CyTKH.

[Ipy npon3BOAUTENBHOCTH IIETOYHOTO
nraeka 40 M*/4, Bpemsi IMKJIa ero nepepadoT-
Kku coctaiseTr 275 munyT (4,58 uaca), npu
npousBoutenbHoct 30 M*/4 — OHO BO3pac-
taeT A0 353 munyt (5,88 uwaca). CnenoBa-
TEJIHO, BPEeMs IIHKJIAa IepepabOTKH KUAKOTO
HaBO3a MU MMPOU3BOAUTEIBHOCTU HIETOUYHO-
ro mraeka 30 M*/a yBenuuuBaetcs Ha 28,4 %.

J111s1 yKa3aHHOTO TOT0JIOBBS Macca TBEP-
nou (paxuu coctapmuser 17,25 TOHH B CYTKH,
Macca kuakon ¢ppakuuu — 144,75 TOHH B CyT-

k. CymmapHbIii 00bEM MepepadaTbIBAEMOIo
JKHUIKOTO HaBO3a JA0cTUraet 162 M* B CyTKH.

Teépaas u xxuakast GpaxKuy SABISIOTCS
HCXOJHBIMU NMPOJYKTAaMU JUIsl IPOU3BOJCTBA
TBEPIBIX U KUJKUX OPraHUYECKHX ymoope-
HUIA.

BeiBoa. IIpousBoauMble Ha CBHHO-
BOAYECKUX TNPEANPUATHAX OPraHUYECKUE
OTXOJIbl SIBIISIIOTCS UCTOYHUKOM IKOJIOTHYE-
CKOM OMACHOCTH B MECTaX MX HAaKOIJICHHS
n XpaHeHus. [IpuuMHON 3TOMY BBICTYyNAET
oTcyTCTBUE 3(PPEKTUBHBIX TEXHOJOTHH HX
nepepaboTKU B BBICOKOKAYECTBEHHBIE Opra-
Hudeckue ynoopenus. [loswienue 3¢dex-
TUBHOCTH NepepabOTKH OPraHUYECKUX OTXO-
JIOB CBUHOBOJYECKHUX (hepM peaiu3yeTcsl Ha
OCHOBE NMPUMEHEHUs MOOMJILHON YCTaHOBKU
JUIsL BOBJIEUEHUS TOTEHIIMAIBHBIX OTXO/A0B B
SKOHOMHUKY 3aMKHYTOT'O LIMKJIA.

OCHOBHBIMHU 3JIEMEHTaMHU Tpejjiarae-
MOl YCTAaHOBKH SIBIISIFOTCS IIETOYHBIA HTHEK
JUIS pas[eNieHus HaBosza Ha (pakuuu; de-
KaJIbHBIM HACOC AJIs TIOJJa4H KHUIKOTO HaBO3a
1 0TBOJIa KUAKOU (PpaKINK; CUCTEMbI MacI0-
MIPOBOJIOB U IUJIAHTOB C PETYIUPOBOYHBIMU
3aJIB’KKaMU, 00eCreUMBAIOIIMMH TEXHOJO-
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rudeckuit nporecc. Beé obopynoBanue ycra-
HOBJIEHO Ha TpakTopHOM mpuiene 2I1TC-4.

B xome wuccnenoBaHus ONpEENIECHBI
IMKJbI pa00Tbl MOOMIBHON YCTAHOBKH H
onepanuoOHHOe BpeMsi, HEOOXO0AUMOe Il
o0ecrne4eHUsl TEXHOJIOTHYECKOro Mpolrec-
ca.

B 3asucumocmu om npoussooumenvho-
cmu wémouno2o wHeka (00 40 m*/4), epems
YUKIA nepepabomru HCUOKO20 HA803a OJis
pepmbl Ha 0OOHY MbICAYY 20108 COCMABAem
45 munym, ona ¢pepmoi na 12 molcau 20106 —
551 munymy.

s ykazamnoco no2onosbs  bix00
meépooul (pakyuu HaAB03a UBMEHAEMCs Om

12 424 monn 6 200). Bvixoo srcudkoil hpaxyuu
usmensemcs om 24,12 0o 289,49 monn 6 cym-
Ku (om 763 0o 104 216 moun 6 200).

Perenepanusi opraHM4ecKMX OTXOJIOB
CBHHOBOJIYECKHX MPEANPUATUI B OpraHnye-
CKHE yJ00peHHs TO3BOJHUT BEPHYTH B IPO-
W3BOJICTBEHHBIN LIMKJ BBIPAIIMBAHUS CEIIb-
CKOXO3SIICTBEHHBIX KYJIbTYp NHTaTeIbHbIC
BEIIIECTBA, COJEpIKalIecs B MOTy4aeMbIX
yIOOpEHHUsIX, CIIOCOOCTBYS POCTY YPOXKAHHO-
CTH Y TIOBBIIICHHUIO TTOYBEHHOTO III0A0POIMS.
Hcnonp3oBaHne OpraHMYECKUX YHAOOpeHH
COKpaTHT HETaTHMBHOE BIUSHHE OpraHuye-
CKHX OTXOJIOB Ha OKPY>KaIoIyl0 Cpeny, Mo-
BBICHT SKOHOMHYECKYIO dP(PEKTUBHOCTH OT-
pacineil pacTeHHEeBOACTBA U )KUBOTHOBOJICTBA

2,88 00 34,51 moun 6 cymku (om 1 037 0o
arpapHOro CEKTopa YIKOHOMHUKH CTPAHBI.

CHHCOK HCTOYHHUKOB

1. bapoimaukoB A. B. Pe3ynbraThl 3KCIepUMEHTAIbHBIX HCCIEA0BAaHUNH MOOMIIBHOM ycTa-
HOBKH IS Pa3/IeICHuUs )KUIKOTO HaBo3a Ha Gpakuuy // BecTHUK ANTaiicKOro rocy1apcTBEHHOTO
arpapHoro yHusepcuteta. 2021. Ne 11 (205). C. 98-103.

2. boumapenko A. M., 3a6poaun B. I1., Kypoukun B. H. Mexanuzaius nporeccoB nepe-
paboTKH HaBO3a KUBOTHOBOMUYECKUX MPEANPHUIATHIA B BBICOKOKAYECTBEHHBIE OpPraHUYECKHE YJI0-
Openus : MmoHorpadus. 3epHorpaj : AzoBo-YepHOMOpCKUil HHKeHepHbIi UHCTUTYT, 2010. 184 c.

3. 3parunues /. I'. CoBpeMeHHBIE lg)OGHGMH HKOJIOTUH MOYBEHHBIX MHUKPOOPTaHU3MOB //
MuxkpoOuonorus okpyxarorieu cpensl : ¢0. ct. Anma-Ata : Hayka, 1980. C. 65-68.

4. Kanyctun B. T1. O60ocHOBaHME c1TIOCOOOB M CPEACTB MepepadbOTKH OECIIOICTUIIOYHOTO Ha-
BO3a : MoHOrpagus. TambOoB : TamO0OBCKMii rocy1apCcTBEHHBINH TeXHUYECKUH yHUBepcuTeT, 2002.
80 c.

5. KoBanenko B. I1. Mexanuzaius o0paboTki OECHOICTHIOYHOTO HaBo3a : MOHOTpadwsl.
M. : Komoc, 1984. 159 c.

6. CipaBouHasi KHUTa 110 TPOU3BOCTBY U IPUMEHEHHIO OpraHndeckux ynoopenuii / A. . Ecp-
koB, M. H. HoBuxkos, C. M. Jlyku# [u ap.]. Bnanumup : Poccuiickas akajeMusi CebCKOX03sICTBEH-
HBIX Hayk, 2001. 496 c.

7. YnpaBiieHHe TIOTOKaMH a30Ta ¢ YYETOM TOJTHOTO a30THOTO 1ukia // Pekomennanuu Lle-
JIEBOM TPYMIIbI IO XUMUYECKU aKTUBHOMY a30Ty EBpomnelickoil sxonornyeckoit komuccuu Opra-
HU3alUuu 00beAMHEHHBIX Haluil. Dnunoypr, 2014. C. 8—12.

8. Technologies for the production and application of organic fertilizers in agriculture /
A. M. Bondarenko, L. S. Kachanova, A. V. Barishnikov, S. A. Novikov // The challenge of
sustainability in agricultural systems. Springer International Publishing, 2021, P. 850—860.

References

1. Baryshnikov A. V. Rezul'taty eksperimental'nykh issledovanii mobil'noi ustanovki
dlya razdeleniya zhidkogo navoza na fraktsii [Results of experimental studies of a mobile plant
for separating liquid manure into fractions], Vestnik Altajskogo gosudarstvennogo agrarnogo
universiteta. — Bulletin of the Altai State Agrarian University, 2021; 11 (205): 98—103. (in Russ.).

2. Bondarenko A. M., Zabrodin V. P., Kurochkin V. N. Mekhanizatsiya protsessov
pererabotki navoza zhivotnovodcheskikh predpriyatii v vysokokachestvennye organicheskie
udobreniya: monografiya [Mechanization of the processing of animal manure into high-quality
organic fertilizers: monograph], Zernograd, Azovo-Chernomorskij inzhenernyj institut, 2010,
184 p. (in Russ.).

3. Zvyagintsev D. G. Sovremennye problemy ekologii pochvennykh mikroorganizmov
[Modern problems of ecology of soil microorganisms]. Proceedings from Mikrobiologiya

130 HanbHesocmouHbIl agpapHbIl eecmHuk. 2022. Ne 2 (62)



HayuHoe obecneyeHue AlK 05.20.01 — lNpouecchbl U MawWuHbl a2pOUHXEHEPHbIX cucCmem

okruzhayushchei sredy — Mikrobiologiya okruzhayushchej sredy. (PP. 65—-68), Alma-Ata, Nauka,
1980 (in Russ.)

4. Kapustin V. P. Obosnovanie sposobov i sredstv pererabotki bespodstilochnogo navoza:
monografiya [Substantiation of methods and means of processing bedless manure: monograph,
Tambov, Tambovskij gosudarstvennyj tekhnicheskij universitet, 2002, 80 p. (in Russ.).

5. Kovalenko V. P. Mekhanizatsiya obrabotki bespodstilochnogo navoza: monografiya
[Mechanization of liquid manure processing: monograph), Moskva, Kolos, 1984, 159 p. (in Russ.).

6. Es'kov A. 1., Novikov M. N., Lukin S. M., Tarasov S. I., Ryabkov V. V., Kasatikov V. A.
[et al.] Spravochnaya kniga po proizvodstvu i primeneniyu organicheskikh udobrenii [Reference
book on the production and use of organic fertilizers], Vladimir, Rossijskaya akademiya
sel’skohozyajstvennyh nauk, 2001, 496 p. (in Russ.).

7. Upravlenie potokami azota s uchetom polnogo azotnogo tsikla [Management of nitrogen
flows considering the complete nitrogen cycle]. In.: Rekomendacii Celevoj gruppy po himicheski
aktivnomu azotu Evropejskoj ekologicheskoj komissii Organizacii ob"edinyonnyh nacij
[Recommendations of the Task Force on Reactive Nitrogen of the United Nations Environmental
Commission for Europe], Edinburg, 2014, P. 8-12 (in Russ.).

8. Bondarenko A. M., Kachanova L. S., Barishnikov A. V., Novikov S. A. Technologies
for the l;))roduction and application of organic fertilizers in agriculture. In.: The challenge of
sustainability in agricultural systems. Springer International Publishing, 2021, P. 850-860.

© bonnapenko A. M., Kauanosa JI. C., bapeimaukos A. B., 2022

Crarbs noctynuia B peaakiuto 01.04.2022; oqobpena nmocie penenzupoBanus 06.05.2022; npu-
HATa K myOnukanuu 24.05.2022.

The article was submitted 01.04.2022; approved after reviewing 06.05.2022; accepted for
publication 24.05.2022.

Hugpopmayusa 06 aesmopax

bonoapenko Anamonuin Muxaiinosuu, 0oKmop mexHuuecKux Hayk, npogeccop,
A3z060-Yepromopcruii unscenepusiii uncmumym — guauan J[oncko2o 2ocyoapcmeen-
HO20 azpapnozo yHusepcumema, bondanmih@rambler.ru,

Kauanoea JIroomuna Cepzeegna, 00Kmop 3KOHOMUYECKUX HAVK, KAHOUOAmM MexXHU-
yeckux Hayk, ooyeum, Poccutickas mamooicennasn akademus, [.kachanova@customs-

academy.ru,
Bapvuuunuxoe Anekceit Braoumuposuu, cmapwiuti npenoodasameiib, HOONOJKOBHUK,
Jloncroti eocyoapcmeennulil mexHuyeckuil ynugepcumem, aleksey080283@yandex.ru

Information about authors

Anatolii M. Bondarenko, Doctor of Technical Sciences, Professor, Azov-Black Sea
Engineering Institute — branch of the Don State Agrarian University, bondanmih@
rambler.ru;
Lyudmila S. Kachanova, Doctor of Economic Sciences, Candidate of Technical
Sciences, Associate Professor, Russian Customs Academy, l.kachanova@customs-
academy.ru,

Aleksei V. Baryshnikov, Senior Lecturer, Lt. Colonel, Don State Technical University,
aleksey080283@yandex.ru

HanbHesocmoyHbil agpapHbIl eecmHuK. 2022. Ne 2 (62) 131



