HAVYYHDBIE PE3VJIbTATDBI U ITPAKTUYECKUE JAHHbBIE
110 TPAANOHHBIM BHUOI'ASOBBIM YCTAHOBKAM,
N BO3MOXHOCTHU 110 MOAEPHU3ALIMN 5TUX YCTAHOBOK

I'.b. Ocaguuii, uHX)XEHEP

B ycnoBusix NOCTOSHHOTO MOBBIIIEHUS 1IEH Ha UCKOMaeMble YHEPTOHOCUTENH,
a TaKXe MHCTOIIECHHE 3amacoB HeTH W raza Bce OOJIbIIee KOJIUYECTBO CTpPaH
Pa3BUBAIOT aIbTEPHATUBHBIC HCTOUYHUKHU SHEPTHUU.

OnHuM W3 Takux BUJOB siBNsgeTcs Ouoras. ['myOokue ucciieoBaHusl B 3TOU
o0nacTd, HECMOTpPSI Ha W3BECTHbIE TPYIHOCTH, MpoBoAsTcis B PecmyOnuke
Kazaxcran. B 3HaunTenbHO MEHbIIEH CTeNneHUW 3TO OTHOcUTCA K Poccum, XoTs
MoJIHOMAacIITabHOE pa3BUTHE OMOra3oBoi oTpaciu PO mo3Boiamio Obl pemIUTh P
BAKHBIX HKOHOMHUYECKMX 3ajad. B wyacTHOCTH, MpuBENO Obl K CHUKEHHIO
3aJI0JDKEHHOCTH ToTpebuTeneid 3a ra3, kotopas y Hac Ha 1 ampems 2014 .
cocraBwia 141,6 mipn pyoaeit [1].

CnenyeT OTMETUTh, YTO OCHOBHBIM HEJAOCTATKOM OHMOTa30BOM SHEPreTHUKH
SIBIIICTCS 3HAYUTEIBbHBI BEC YICIBHBIX KamUTAJIBHBIX 3aTpaT (B pacyeTre Ha
CIMHUILY MOIIIHOCTH), HEBBICOKAsl peHTA0CIHbHOCTh MPOCKTOB, a TAK)KE MPOOJIEMBI
C opraHuzanuen cObITa YHEPTUH MOCPEICTBOM IIEHTPATIM30BAHHBIX CETEH.

Hecmotpss nHa 53710, B Poccum HaOmiomaercss yBeJIMYEHHE CIpoca Ha
ouorazoBeie ycraHoBku (BI'Y), kak mis wmaneix mnorpeburtencit (¢ o0bem
meranTerka 3 — 20 M°), Tak u s cpennux (¢ o6beMoM Merantenka 30 — 100 v°).

Bce nemo B TOM, 4YTO OHOra3oBbleé TEXHOJIOTHM JOJDKHBIM 00pa3zom
BrnuckiBatoTcs B Jloktpuny OHH ycmotiuusoeo pazsumus o6wecmesa. 1 muorue, B
Poccuu, npuBepxkeHsl 3Toi uaeu. Y onu, pyKoBOACTBYSICh NPUHIUIIOM « Paccyook
— 2MO HeyKIdcee opyoue Y4eHo20; UHMYuyus — 0e30uud0uHbli pYKO8oOUmens
nposuoya» MbITAIOTCA, KaXAbI M0 CBOEMY, pelllaTh 3Ty Npo0IeMy.

CoBpeMeHHbIC TEXHOJIOTHH (IPOM3BOJICTBA), TIO BO3MOXKHOCTH, JOJIKHBI
OBITH CBSI3aHBI MEXKY COOOM TakMM 00pa3oM, YTO KOHEeYHbIl YUK OJTHOTO U3 HUX
CMAaHOB8UMCs HA4aa0M IPYTOro KA, O1arogaps 4eMy JOCTUTaeTCsl MPaKTUUYECKU
noyiHasi O€30TXOJHOCTh M HWHTEHCU(UKALUS MPOU3BOJICTBA HA OOCMAMOYHOM
yoanenuu om epanuy OUHAMUYECKOU YCIMOUYUBOCIU IKOCUCTEM.

Ilo muenurw s’xkcnepmoe OOH, MMEHHO TaKOW KOMIUICKCHBIM MOAXOJ,
KOrJa OCYIIECTBIISIETCS CXeMa MoAOOpa MNpeanpusiTUi ¢  MPOU3BOJCTB,
paboTarouMx Ha OJHOM BHUJE CBIPbS,, @ OTXOJAbl U MOOOYHBIE MPOAYKTHI OJHOTO
MIPOU3BOJICTBA BHICTYMNAIOT B KAYECTBE ChIPhA WU MOITY(PaOpUKATOB ISl IPYroro,
MOXKET MOJIHOCTBIO PEIIUTH MPOOJIEMY YCmou4U8020 pazsumus 0ouecmaa.

N3BecTHO, YTO )KMBOTHBIE HE OJIHOCTHIO YCBAaUBAIOT YHEPTHUIO PACTUTEIBHBIX
KOPMOB U 0o0Jjiee MOJIOBUHBI €€ YXOAUT B HABO3, KOTOPBIA SABISETCS, MOCIE TOTO
WJIM MHOTO BHJIA epepabOTKH, LIEHHBIM OPraHUYECKUM YI00OPEHUEM.

Conep:xaHue KUBOTHBIX Ha ()epMax U KOMILIEKCAX MPUBEIO K YBEIUUYECHUIO
KOHIIEHTpallul 00bEMOB HABO3a M HABO3HBIX CTOKOB B XO3sIMCTBaxX. A 3TO Jaer
BO3MOKHOCTh OPTraHM30BaTh UX MEPepabOTKy HE TOJIbKO B yAOOpEHUs, HO U B



Ouoras, He 3arpsi3Hsisi OKpyxkarwlnyt cpeny. Ilpu stom Oumora3 mo cytu cBoew
CTAHOBUTCS PYKOM60PHBIM BO30OHOBIIIEMbIM HCTOUHUKOM 3Heprun (BUD).

KommnekcHpli moaxon B OPOU3BOJACTBEHHOM JEATEIBHOCTH, KOrAa
«Oomxo00vl», B TOM YHCIIE OPraHUYECKUE, TEIUIOBbIC, BOJIHBIC, I'a30-BO3AYIIHBIE
nepepadaThIBalOTCSl B TEXHOJIOTHYECKOW II€MOYKE MPOU3BOJCTBA, MUHUMAIIBHO
OTpa)KaeTcsl Ha KavyeCTBE OKPYXKAIoIIeW cpeibl, Ha MPOJYKTUBHOCTH 30HAJIBHBIX
skocucteM. KoOMIUIEKCHBIM MOAXO0J, OTO HE YTO-TO HOBoe. B 1eirom
«OBOJIIOIMOHHBIE» U «PEBOJIIOIMOHHBIE» HW3MEHEHHUs, B TOM 4YHCIE B cdepe
SHEPIreTUKU B3aUMOOOYCIIOBIICHBI, JOMOJHSIIOT U HEPEIKO CMEHSIOT JIPYr Jpyra.
He uckmrouaroTcss U ciiydyau BO3BpaTa K «CTapbiM» TEXHUYECKUM PELICHUSIM Ha
KaueCTBEHHO HOBOM TEXHOJIOTMYECKOM Oase.

OObryHO 1O OHMOra3oBO¥l  ycTaHOBKOHM (cTaHIMel) TOapa3yMeBacTCs
KOMIUIEKC MHKEHEPHBIX COOPYKEHUM, COCTOAIINMI U3 YCTPOUCTB:

— MOJATOTOBKH CHIPbSI

— IPOU3BOJICTBA OMOrasa v yao0peHuit

— OUHCTKHU U XpaHEeHus Ouorasza

— IPOU3BOJICTBA PIEKTPOIHEPTUU U TEIjIa

— aBTOMATHU3MPOBAHHOM CUCTEMBI yripaBieHusa bI'Y.

Mertantenk BI'Y nomkeH OBITH TepMETHYEH, B HETO HE JOKHO OBITh
JIOCTYMAa KHUCJIOPOJa, TaK KaK TOJbKO MPH OTCYTCTBHUM KHUCIOPOJa BO3MOXKHA
KU3ZHEACATEIbHOCTh METaHOOPA3YIOMINX OAKTEPUH.

OntumanbHasi ~ TeMmIlepaTypa  METaHOre€He3a  3aBUCUT  OT  BHJA
nepepabaThIBaEMOTr0 YCTAHOBKOM CcyOCcTpaTa (OpraHndecKuX OTXO0J0B).

KoHTponbHO-U3MepUTebHble TPUOOPHI, YCTAHABIMBAEMbIE Ha METAHTEHKE,
JIOJIKHBI 00€ecreurnBaTh KOHTPOJIb YPOBHS CyOCcTpaTa B METAHTEHKE, TEMIIEPaTyphl
Y JaBJICHUS BHYTPH HETO.

CoBpeMeHHbIE TEXHOJIOTUU MO3BOJISIIOT MepepadaThiBaTh B OUOras Jt00bie BUIbI
OpraHUYeCKOr0  ChIpbsi, OJHAKO Haubonee H(PPEKTUBHO  UCMOIH30BAHUE
OMOTra30BBIX TEXHOJOTUM MJi1 NepepabOTKH OTXOJOB KUBOTHOBOJUECKUX U
NTULIEBOAYECKUX (epM U CTOYHBIX BOJ, TaK Kak OHHU XapaKTEPU3YIOTCS
MOCTOSTHCTBOM IOTOKa OTXOJIOB BO BPEMEHHM U MPOCTOTOU uX cOopa. [lpu smom
HABO3 U NOMem OOJIHCHbI NOCMYNAmsb C pepM U U3 X03aUCms, O1a2oNONYUHbIX NO
300aHMPONOHOZHBIM 3A001e8AHUAM, 0OUWUM OJIsL HCUBOMHBIX (NMUYDLL) U YeL08eKd.

[lockonbKy ChIpbeM MJisi TOJIydeHHUs Ouoraza MOMKET CIYXKUTh IIUPOKUI
CIIEKTp OpraHUYECKUX OTXOJI0B, HAa MHOTHUX CYIIECTBYIONIUX OHOra3oBbIX
YCTAHOBKaxX HCHOJIb3yeTcs Jo0aBka K oOpalaTbiBaeMbiM OTXOJaM, Tak
Ha3bIBa€MOM 3eseHoil Macchl. KoHeuHO, n3MenbueHUe 3eJIEeHOM MacChl MPUBOJIUT K
JOTIOJTHUTENIbHBIM 3aTpaTaM SHEPIrUu.

AKTUBHBII 0OMEH BEIIECTB U BBICOKAs CKOPOCTh OMOXMMHUYECKUX OOMEHHBIX
MPOIIECCOB B METAHTEHKE JIOCTUTAETCsl, 32 CUET MAKCUMAJILHOTO MOJIJICPKUBAHUS U
HEMPEPHIBHOTO OOHOBJICHUSI BEJIMYMH TPAHUYHBIX MOBEPXHOCTEH MEXKIY TBEpOH
u xKuakoi gazamu. [losToMy TBep/ible MaTepualibl, B 0OCOOEHHOCTH PACTUTEIHLHOTO
MPOUCXOXKICHUS, JIOJKHBI OBITH MPEABAPUTEIBLHO MOATOTOBIEHBI C MOMOIIBIO
PEXKYIINX, Pa3pbIBAIOLIMX WU IUIIOMIMWIBHBIX YCTPOMCTB, YTOOBI B PE3YIbTATE



3 (HEKTUBHOTO MEXAaHWYECKOTO BO3JCUCTBUS TONYYHTh YACTHIIBI BO3MOXKHO
MEHbIEro pa3mepa. Jlojs B3BEIMICHHBIX B JKUAKOCTH TBEPABIX YaCTHI[ B
3HAYUTEITLHOW MEpe 3aBUCUT OT TEXHUYECKUX CPEICTB, KOTOPHIE MCIOJIB3YIOTCS
TSI MOJTYICHUS TIIATEIIBHOTO nepeMenIMBaHus, THIPABINIECKOTO
TpaHCTIOPTUPOBaHMS cyOcTpaTa W otmeneHusi Omoraza. CoOBpEeMEHHBIM YPOBEHB
pazButua BI'Y mo3BosiseT nepepabaThiBaTh CyOCTpaThl C COACPKAHHEM CYXOIO
BemecTBa 10 12 %, ecnm pasmep BOJIOKHUCTBIX WM CTEOJIEBBIX DJIIEMEHTOB HE
npesbimaeT 30 MM.

B meTanTeHKe HEOOXOIMMO OPTaHW30BATh MEPHUOIUIECCKOE MEPEMEITMBAHUE
cybctpara, koTopoe o0ecneunBaeT 3GPEKTUBHYIO U cTabmIbHYI0 padoty BI'Y.

Llenv  nepemewusanusi -  8vic8000INCOEHUEe 00PA308aHHO20  OUO2A3A,
nepemeutusanue ceexce2o cyocmpama u baxmepuil (npususka), npedomspauyerue
00pazosanus KOpKU U 0caoKkd, HeoonyujeHue o00pa308anusi Y4acmko8 pPA3HOU
memnepamypsl 6HYmpu MemanmeHKa, obecnedenue pagHoOMepHO20 pacnpeoenetus
nonyiayuu baxmepuil, npeoomsepawjenue GopmMuposanusi nycmom u CKOnjieHul,
YMeHbuarwux 3gpgexmusnyo niowadv memanmenxa. Ilpu evibope memooa
nepemMeuu8anusl Hy#CHo Y4Uumoléams, Ymo Npoyecc copadcusaHus npeocmasisem
o001 npoyecc HCU3HeOesmeaIbHOCHU CUMOUO03A PATUYHBIX WMAMMO8 OaKmeputi
U npu paspyuwleHuu smo2o coobujecmea npoyecc Gepmenmayuu Oydem
HeNnpoOYKMuBHbiM 00 00pazo8anus Ho8020 coobuecmea oOaxkmepuii. Iloamomy
CIUWKOM  4Yacmoe  UlU  NPOOOINCUMENbHOEe  NepemMeuiu8anue  8peoHo.
Pexomenoyemces meonennoe nepemewusanue cyocmpama uepes kaxcovie 4 —6 u.

OnmumanvHoe nepemewiudanie coipvsi nosovluiaenm evixod dbuoeaza 0o 50%.

BI'Y oGecneunBaroT yruiau3anuio (mepepadoTKy) OpraHHIeCKHX OTXOJ0B 3 U
4 xnacca omacHoctu coriiacHOo I[locranoBienuro or 12 wmrons 2003 r. Ne344, B
CJIETYIOITNX PEKUMAX:
— B NCUXPOPUIBLHOM pEXHUME ONTHUMalbHAas TEeMIlepaTypa B MeTaHTeHKe 15 —
20 °C, HO MOKeT OBITh U HIDKE. B TakoM pexume 0Tx0/16I iepepadarbiBarotcst 30 —
40 nueit. [lcuxpodmibHBIN peKUM OOBIYHO MCITONIB3YETCS B JIETHEE BPEMs Toja B
cilydae, Korja TeIylo M KOJUYEeCTBO cyOcTpara (OTXOIO0B) 3HAYMTEIHLHO MEHBIIC
OOBIYHOTO, HATIPUMED, U3-3a BhITIACa CKOTA;
— B Me3ohuabHOM pexume mpu Temieparype 30 — 40 °C oprannveckne OTXO/IbI
nepepabarpiBatoTCs / — 15 qHEH, B 3aBUCHUMOCTH OT BHJIa OTXOJIOB;
— B TepMODUIBHOM pekuMe mpu Temreparype 52 — 56 °C opraHuyeckue OTXO/IbI
nepepabateiBatoTcs 3a 5 — 10 mHEH, mpu 3TOM Ka4yecTBO ra3a W yJOOpeHHi, 10
psiy ToKazareneid, OOBIYHO HIDKE, YeM B Me30(huiIbHOM pexknme. Kpome Toro B
TepMODUIBHOM pEXHUME TPATULHUOHHO TMOTPeOseTcss OOMbllle HSHEPTUu s
oborpesa. Takoil pekuM MOIXOTUT OOJBIIEr0 BCEro TEM, Y KOTO OCHOBHAS 3a/1aya
— mnepepaboTaTh OOJNBIIOE KOJIMYECTBO OTXO0A0B. llpu onTumuzanuu padoOThI
YCTAaHOBKM M COCTaBa OTXOJIOB, MOXXHO YCKOPWUTH mepepaboTKy naxe mo 3 — 4
OHEU. Bwiecooa om pabomwvi 6 mepmoghuibHoM pedxcume 6 mMoM, UMO pPe3KO
cHuxcaemcs cmoumocms 1 kBm ycmanoenennou mownocmu bBI'Y.

TpeOoBaHus K AOMYCTUMBIM TIpeAenaM KoJieOaHUs TeMIlepaTypbl cyOcTpara,
JUIST ONTUMAIBHOTO Ta3000pa30BaHMs, TEM JKECT4e, YeM BHIIIE TeMIlepaTypa



nporiecca pepMeHTAIMK: IPU MICUXPOPHUILHOM TeMIepaTypHOM peknme — = 2 °C
B uac; me3oduabHoM — £ 1 °C B yac; repmoduasHbiii — £ 0,5 °C B yac.

[Tockomnbky, HanpuMep, B MOCKOBCKOM PETHMOHE CPEAHEr0/I0Basi TEMIIeparypa
UCXOMHOTO cybcTpara, cocraBister okomo 10 °C, a Temmeparypa OKpysKaromiei
cpenbl, okoimo 4 °C, TO HEOOXOAMMOCTh B CHCTEME IOJOTpeBa CyOCTpaTa M
MOJIep>KaHUsl €ro TeMIEPAaTyphl B mpolecce pepMeHTanuu oueBuaHa. [1o jaHHbIM
A.A. KopasieBa [2] mo 60% momydeHHOro OWorasa TpaTUTCS Ha COOCTBEHHBIC
Hyxasl BI'Y. Ilpu sToM, Hambosiee SHEProeMKHUM SBISETCS MPOIECC HarpeBa
cyOcTpaTa, CyTOYHOW O3Bl 3arpy3Kd METaHTEHKa, Ha KOTOPBIA uaeT okoio 95%
AHEPIHUH, PACXOAYEMOM Ha COOCTBEHHBIE HYK/Ibl YCTAHOBKH.

Haunbonee pacmpocTpaHeHHOM CHCTEMOHN TMOJOTpeBa SIBISETCS BHEITHSSA
CHCTEMa ITOJIOTPeBa C BOJOHArpPeBATEIbHBIM KOTJIOM (KOTECJIBHON YCTaHOBKOIA),
paboTaronuM Ha OuWorase, OJJICKTPUYECTBE WJIM TBEPJAOM TOIUIMBE, TJIC
TEIJIOHOCUTENIEM SIBJISETCS Boaa ¢ TemrepaTypoit okoso 60 °C. Bomee Bbicokas
TeMmreparypa TEIUIOHOCUTENS, MOBBIIIAET PUCK HAJUIAHUS B3BEIICHHBIX YACTHII
Ha TIOBEPXHOCTH TEIUNIOOOMEHHHKA — TEIUIOOOMEHHUKH PEKOMEHIYETCS
pacronarath B 30HE JEeUCTBUS MIEPEMEIINBAIOIIETO YCTPOUCTBA.

BI'Y  npomxna  OblTb  aBTOMatu3upoBaHa. (OO0beM  aBTOMATUYECKHU
BBITIOJTHSIEMBIX Olepaldii OMOra3oBbIX YCTAHOBOK PA3IMUHOTO Ha3HAYEHUS MOMKET
OBITH pa3nuueH. B 00s3aTenbHbIN 00beM aBTOMATU3AIIMU BXOJISAT !

- U1 OMOTa30BBIX YCTAHOBOK HEOOJBIIION MOIITHOCTH .

npH cpabaThIBAHUU JTaTYMKA 3ara30BaHHOCTH (ra3oaHaM3aTopa) MOMEIICHHSI
ABTOMATHUYECKH BKJIFOYAIOTCS CHUCTEMBI OITOBCIIECHUS TepcoHasa (CHTHAJbHBIC
JaMITbl, 3JICKTPUUYECKHUE 3BOHKHA W JIp.) W TPOWCXOJIUT aBapUHHOE OTKIIFOUYCHUE
cucreM bBI'Y, B d4yacTHOCTM cpalaTbiBaeT MPEJOXPAHUTENbHBIN  KiamaH,
MEePEKPHIBAIOIINN MTOJaYy rasa;

npu cpabaTblBaHUU JIOOOTO TEIJIOBOTO pejie B IENsAX NUTAaHUS HACOCOB
UUPKYJISLUUOHHOTO, BOASHOTO WJM  3arpy304YHOrO  BKJIIOYAIOTCSI  CHUCTEMBbI
aBapUIHOIO OINOBEILECHUS TIEpCOHAIA.

[lo nmamueiM WM. EropoBa, aupekTopa OuorasoBbsix NpoekToB AENergy,
COCTABJISIIOIINE TOJIOKUTEIBHOIO JIEHE)KHOTO TMOTOKa OHOra3oBBIX IPOEKTOB
MOTryT OBbITh ciemytonumu (Tabmuma 1), mpu rapaHTHPOBAHHOW HAICKHOCTH W
JI0JITOBEYHOCTH Hazie:)kHOU paboThl BI'Y, 3a cyeT ucnonab30BaHUsS METAHTEHKA U3

3MaHHp0BaHHOI71 craii, B teuenue 40 ner.
Taomuma 1 — CocTraBidomue MOJ0KUTEIHLHOI0 JCHEKHOr0 IMOTOKA OHOra30oBBbIX
NMPOEKTOB

Cocrapisronias J1o71s1 B CTPYKTYpE BBIPYUYKH

ITpomaxka 37eKTpOIHEPrUH 60-75%
ITpoaxa TenjaoBoi 3HEPrun 10-20%
CHKeHME IUIaThl 32  TEXHOJOTHYECKOE

MPUCOEMHEHNE (st HOBBIX u 0-50%
PaCHIUPSIONIUXCS TPEATPHUSITHIA)

ITpomaxa MOIITHOCTH 0-30%

ITponaxa ynoOpenuit 10-30%
CHIDKCHHE SKOJOTHYCCKUX IIaTCKEH 0-20%




IIponaxa yrnepoaHbIX KBOT ‘ 0-10%*

*[IpousBoactBo 1000 m ky6. 6morasa obecneunBaet 3amemenue 10 T BeiOpocoB CO,. Cpennsis
poiHoyHas ieHa 1 T CO; ceroans cocrasiusier 10 Eppo.

Msl paccmorpum TpamuuuoHHyro bI'Y u bBI'Y Merantenk, kKoTopou
pa3MelieH Ha JHe coyiHedHoro cojisiHoro npyna (CCII) [3].

CpaBHUTEJbHOMY AHAJU3Y BHIAOB 3aTPaT, CBA3AHHBIX C COOpPY:KEHHEM
BI'Y, Oymer mnoaBeprHyrbl MeTaHTeHKH 3TuX bBI'Y u coopykeHuss u
obopynoBaHue (yCTPOCTBA) HEMOCPEACTBEHHO ¢ HUMHU CBSI3aHHBIE.

B xauecTBe UCXOHBIX TAHHBIX ISl aHATU3a MPUHUMAEM CIIEeyIOIIEe.

B coctaB Oumorasa Bxomut, npumepHo, 55 — 60% Onomerana u 40 — 45%
yriekucaoro raza. Ha stoM rasy moryt paboTaTh OBITOBBIE T'a30BbIE€ MPUOOPHI,
BKJIIOYAsl Fa30BbI€ BOJIOHATPEBATEININ, 00OTPEBATENN BO3AyXa U Fra30reHEPaTOPHI.

buomMeran — mpoaykT, momyyaemblii mytem ouMineHue Oumoraza ot COa,
ucnoab3yembiid kak ouorormso (TOCT P 52808-2007).

buoras nerue Bo3myxa (1,05 — 1,2 kr/m3), MO3TOMY CTPEMHTCS BBEPX.

PocrioTpebHaa30p periiaMeHTUpyeT, K KakoMy Kiaccy MpUHAJIeXaT T€ WIH
WHBIE BHUJbBI OTXOJI0OB, OOpa30BaHHbIC BCJEJCTBHE BBIPALIMBAHUS >KUBOTHBIX U
MPOU3BOJICTBA MPOAYKIIMU >KMBOTHOBOJACTBA M TNTHUIIEBOJACTBA. Bce oTx0abl
MPOU3BOACTBA M MOTpeOIeHUs AeisAT Ha 4 Kiacca omacHOCTH. 1 — Ype3BBIYAIHO
OTTaCHBIE, 2 — BEICOKO OTACHBIC, 3 — YMEPEHHO OMacHbIC U 4 — MaJIOOTIACHBIE.

Opranst ®HC ocyiiecTBisisl MIAHOBbIE MTPOBEPKU OOBEKTOB XO3SIMCTBEHHOM
U UWHOU JESTENbHOCTH HE3aBUCHUMO OT (OpM COOCTBEHHOCTH C IIEJIbIO
rOCYJJapCTBEHHOTO  3KOJIOTMYECKOI0  KOHTPOJIsl, MPUHUMAIOT PEIICHHUS IO
OTUMUCIICHMSIM, [0 YIUIaT€ »3KoJIorudyeckoro Hajora. Hecmorps Ha TO, UTO
AKOJIOTUUECKUN HAJIOT HEJb3sl CUMTAaTh OOPEMEHUTEIbHBIM, U OH CYIIECTBEHHO HE
BJIMSAET HAa KOHKYPEHTOCIOCOOHOCTh OTEUYECTBEHHOM KMBOTHOBOJAYECKOMU
MPOAYKIIUH, TSt OT/IEJIbHBIX KaTeropuit TOBapOMPOU3BOIUTEIEH
(’KUBOTHOBOJUYECKHX KOMILJICKCOB W NTHIICKOMOWHATOB) 3KOJOTHYECCKUH HAJIOT
SBJISIETCS OJHUM U3 OCHOBHBIX BUAOM 00s3aTEIbHBIX IUIATEKEH rocyaapCTBy.

YnoOpenuss (3G¢iaroeHT), moixydaeMmble NP TEPMODUIBHOM  PEKHME
(dbepMeHTallMU 3KOJIOTUYECKH YHUCThIC, JUIICHHbIE HUTPUTOB, CEMSIH COPHSIKOB,
0oJie3HETBOPHOM  MHKpodopbl, cnenuduyeckux 3amaxoB. s ocTaibHBIX
PEXKUMOB MEPEUUCIICHHBIEC XapaKTePUCTUKU YAO0OPEHU 3HAUYUTEIbHO HUXKE.

O6opynoBaHue MO MOATOTOBKE WM MPEIBAPUTEIHHON 00pabOTKE ChIPbS IJIs:
nepeMelInBanus cyocTpaTa, U3MeENbUYeHUs; cemapaluud NpuMeced Ha BXOJE B
peakTop; 3arpy3ku (mojada W JO3MPOBaHUE) COpPaKUBAIOMICH CYCIICH3HH Y
CpPaBHUBAEMbIX METAHTEHKOB YCJIOBHO MPUHUMAEM OJJMHAKOBBIM.

B xommnekT 3Toro obopyaoBanus aig TpaaulmoHHo BI'Y MmoxeTr BXoauUTh
arperar JJis pa3MOpaKMBaHUS ChIPbsI (HaBO3a).

B nomemenuun, rae pasMmemeH TpaauiuoHHbIA meTaHTeHK, nmo ['OCT P
53790-2010 moymKHBI HAXOIUTHCS

— KOMILJIEKT MPOTHUBOIOKAPHOTO NHBEHTAPS;

— AURJIEKTPUYECKHUE TIEPUYATKU U KOBPHI Y IIUTOB YIPABICHUS
AeKTpoarperaTamy,




— ra30aHaIU3aTOPhI WIIM Ta30CUTHAIU3ATOPHI;

— Cpe/ACTBa UHIUBUAYAbHON 3aIUTHI;

— B3PBIBOOE30IMACHBIE aKKYMYJIATOPHBIE (hOHAPH;

— anTeyka nepBou 10BpaueOHON MTOMOIIIH.

He nomyckaercss HaxoxjaeHue paOOTHUKOB M MPOBEICHUE JIFOOBIX paldoT B
MOMEIIEHUH METaHTEHKA NP HepaOOTaoIIel BEHTUIISIINH.

DNEeKTPOTEXHUYECKOEe O000OpyloBaHUE U  OOCIyKUBAIOIIEE IOMEIICHHE
METAHTEHKA JOJKHBI ObITh 00OpPYAOBaHBI PE3EPBHBIM AJIECKTPOINUTAHUEM, YTOOBI
o0ecrneunTh TMOCTOSIHHYI0 PaboTy BEHTHISTOPOB C HEOOXOAMMOUM KPaTHOCTHIO
BO3/1yX000MeEHa.

KoHTponupoBaTh KOHIIEHTPAIMIO Ta30B B BO3/IyX€ MOMEIIEHUS METAaHTEHKA C
MTOMOILBIO Fa30aHATIN3ATOPOB.

B oOcnyxuBaronieM MNOMENICHUM METAHTEHKA 3JIEKTPUYECKOE OCBEIICHUE,
ANEKTPOABUTATENN, MYCKOBBIE W TOKOMUTAIONIME YCTPONCTBA M ammaparypa
JOJKHBI BBIMOJHATHCS BO B3PBHIBO3ALIUIICHHOM HWCIOJIHEHUU B COOTBETCTBHUH C
KJIACCOM B3PBIBOOIIACHOW 30HBI (KaTErOPHH TOMEIICHHS).

OTBOJ raza OT METAHTEHKA, YCTPOMCTBO M JKCIUTyaTallUsl Ta3rojbIEpOB U
ra3oBOM CETH METAHTEHKA JOJKHBI POBOJUTHCS B COOTBETCTBUU C TPEOOBAHUSIMU
[TpaBun 6e30nmacHOCTH B ra3oBOM Xxo03siiicTBe U I[IpaBun yctpoiicTBa n 6e30macHoM
AKCIUTyaTallul COCYJI0B, pa0OTAIONIUX TO/1 JABIICHUEM.

OnTuManibHbIi cOCO0 HaAKOIJIEHUsI Ouorasa 3aBUCUT OT TOTO, JJIsl KaKUX
uenei Oyaer ucnosb3oBaH Ouoras. Ilpu mpsiMmom cxxkuranuu Ouora3a B ropeskax
KOTJIOB M JBUTATENsIX BHYTPEHHEro CropaHuss He TpeOyroTcs Oombliue
rasroyipaepbl. B 3TUX choydasx Trasroiapiepbl  JOJKHBI  OOecrneuynBaTh
BBIDABHMBAHUE HEPABHOMEPHOCTEH Ta30BBIICNICHUS] M YIYYIICHUS YCIOBUU
MOCJHEAYIONIET0  TOpeHus, B  3aBUCUMOCTM OT THUIIAa Tras3rojpliepa U
BBIZICP)KMBAEMOI'0 UM JIaBJICHHsS 00beM rasrojpiaepa coctasiasieT oT 1/5 mo 1/3
o0bema peaktopa. [lmacTrkoBbie ra3rojbliepbl MPUMEHSIOT AJia cOopa Ouorasza B
MPOCTBIX, COBMEILIEHHBIX YCTAHOBKAX, TJI€ IUIACTUKOM IOKPBIBAIOT OTKPBITYIO
€MKOCTh, CIYXalllyl0 B KaueCTBE peaKTopa, WIH OTACJIbHBIN IJIACTUKOBBIN
rasroyibjiep COCAUHSIOT C peakTopoM. [asroibiep OMKEH BMENATh CYTOYHBIN
00beM BeIpabaTbiBaeMOro 6uorasza. CTaibHbIE Ta3roJibIephl AT Ha Ta3royibAepbl
auskoro (0,01-0,05 xrc/cm?), cpennero (8-10 kre/cm?) u Beicokoro (200 kre/cm?)
naBneHusi. CTajdbHbIE Ta3rOJIbJAEPhl HU3KOTO JIaBJICHUS OMNpaBAaHbl TOJBKO B
cirydae Oompmoro paccrosHus (MuaUMyM 50-100 M) oOT yCTaHOBKH [0
UCIIONB3YIOMMX Ouora3z mpubopoB. B npyrux ciydasx ciaeayer paccMaTpuBaTh
BO3MOKHOCTb MCIIOJIb30BaHUS 00JIee JIEMIEBOro MIACTUKOBOIO ra3rojibaepa.

B rasronpaepsl cpeaHEro M BBICOKOTO JIaBJICHHUSI Ta3 3aKayuBaeTCsl C
MOMOIIBI0 KOMIIpeccopa. ['a3rosbaepbl BBICOKOTO JABJICHUS HCHOJB3YIOT ISt
3alpaBKU aBTOMAIIMH W OamnoHOB. KOHTpOJIbHO-U3MEPUTEIbHBIE MPUOOPHI,
YCTaHaBJIMBAEMbIE€ Ha Ta3roJIbJIEPHI, OKHBI BKIIOYATh B ce€0s BOJSHOW 3aTBOP,
MPEIOXPAHUTEIBHBIN KJIamaH, MaHOMETp M penykrop naBineHus. CranbHbIC
ra3roJyibJAepbl JOJKHBI OBITh 3a3€MJICHBI.



[IpuBnekaTenbHO MpUMEHEHHE Ouorasza s (pakeabHOro o0OTrpeBa TEIUIUII.
KpoMme nocTymieHust yriekuciioro ra3a u3 ras3rojibjiepa mpoucxoauT oO0pa3oBaHue
YTJIEKUCIIOTO ra3a Mpu CropaHuy OMOMeTaHa, MPOU3BOAUTCSA OCBEIIEHUE TEIUIUI] U
OJIHOBPEMEHHO 00pa3yeTcs BOJa, YBIAKHSIIONIAS BO3TYX.

Ewe oono nanpasnenue ucnonv3o08anus cocmagubix KOMNOHEHMO8 O6uo2aza —
VIMUIU3AYUA YeleKUCI020 2a3a, cooepicaue2ocs 8 nem 6 koauvecmese oxkono 40 %.
Uzenexas yenexucaviti 2az nymem ommuleku (6 omauuue om 6uomemana OH
pacmeopsiemcst 8 600€), MOJ’CHO NOO0A8AMb €20 6 MeNniuyvl, 20e OH CLYHCUM
«B030YVUIHBIM YOOOpEeHUueM», YBeaudusas npooyKmueHOCmMs pacmeHull.

B Ttabnume 2 mnpuBeAeH TEPeUYCHb OCHOBHBIX BHUIOB COOPYKEHHH,
o0Opy/lIOBaHUSI U  KOHTPOJBbHO-U3MEPUTEIBHBIX NpUOOPOB, BXOASIIUA B
3aBHCHMOCTH THIIa MeTaHTeHKa B BI'Y, 3aTpaThl (CTOMMOCTH) Ha KOTOPBIC JOJIKHBI

YUUTBIBaThCA NpuU BbiOOpe BI'Y .

Tabauna 2 — IlepeyeHb OCHOBHBIX HeOOXOAMMBIX /I pa3MelleHUs] U PadOThI
METAHTEHKA COOPY:KeHUi, 000py10BAHUS, KOHTPOJIbHO- H3MEPHTEIbHBIX NPHOOPOB U HX
TeXHUYeCKHe XapaKTePUCTHKH.

Tun BI'Y HeobxomumocTth s [Ipumeuanue
AKCIULYaTallui METAaHTECHKA

MeraHTeHK

TpaJULIMOHHAs Ha *

c CCII Ja C o0Oeuaiikoii *

*KnumaTtuyeckoe ncnonHeHune T no FOCT 15150-69

3nanue (MOMEIIEeHUE) I pa3MEIICHUST METAHTCHKA

TpaguLIMOHHAs Ha el

¢ CCII Her

*kateropus pasmewenua 4 (ot muayc 40 go +40 °C) no FOCT 15150-69 (skcrumyaramus B
IIOMCHICHUAX (06”beMaX) C UCKYCCTBCHHO PCTYJIUPYCMBIMHU KIUMMATUYCCKUMU YCIOBUAMU, HAIIPUMCP B
3aKPLITBIX OTAIIJIMBACMBIX WJIM OXJIAKAACMBIX W BCHTUWJIMPYCMbBIX NPOU3BOACTBCHHLIX U APYTruX, B TOM
YUCJIC XOpOoHIOo BCHTWIMPYCMbBIX MNOA3ZCMHLIX TTOMCIICHUAX (OTcyTCTBI/IC BOBﬂeﬁCTBHH mpsiMoro
COJIHCYHOT'O U3JTy4YCHUA, aTMOC(bepHLIX 0CaJKOB, BCTpa, MECKA Y IBLUIX HAPYKHOI'O BO34yXa, OTCYTCTBUC
Wi CyHICCTBCHHOC YMCHBLIIICHHC BO3,Z[CI>'ICTBPI5[ PaCCCAHHOIO COJHCYHOI'O HU3JIYYCHUSA U KOHACHCAILIUU
BJIATH))

**Kareropus nomerieHust A — B3peiBonoxapoonactas (HIIb 105-95 Onpenenenne kareropuit
IIOMELIEHUA MW 3JaHUKM 10  B3PBIBOIIOXKAPHOM M MOXKAPHOM  OmacHOCTH. HOPMbI
FOCYOAPCTBEHHOM MNPOTMBOMOMAPHOW C/IYXBbl MBA, POCCUWM ONPEAE/IEHUE KATEFOPWUM
NOMELLEHMA U 34AHUA NO B3PbIBOMOMAPHOW U MOMAPHOW OMACHOCTW). XapakrepucTuka
BCHICCTB HW  MATCPHUAJIOB, HaAXOAAMIMUXCA (06pamafom1/1x0ﬁ) B TIOMCIICHUMU. FOpIO‘lI/IG Tra3shbl,
JICTKOBOCILIAMCHAIOIIUECA KUIAKOCTHU C TeMnepaTypoﬁ BCcObIIKU He Oonee 28 °C B TakoM KOJIMYECCTBCE,
4TO MOI'yT O6pa3OBLIBaTL B3PBIBOOIMACHBIC MApPOra3oBO3AYHIHBIC CMECHU, MPHU BOCIIJIAMCHCHHUU KOTOPBIX
Pa3BUBACTCA PACUCTHOC H30BITOYHOE JAAaBJICHUC B3pbIBa B IOMCIICHU M, IPCBLIIIAIOIICC 5 kI1a.

buorazoBas koTenbpHas YCTaHOBKa

TpaguLMOHHA Ha JlomkHa OBITE B OTCIHLHOM ITOMEIICHUN
¢ CCII Her

Cucrema moorpeBa cyocrpara OT TEIUIOHOCHTENS OHOra30BOi KOTEIbHOM yCTaHOBKU
TpaiuLIMOHHAs Ha *
¢ CCII Her **

>kHerFIMOI\/i moA0rpeB 4epe3 TCHHOO6M€HHI/IK, rae HO,Z[OFpCBaIOH_II/Iﬁ TCIIJIOHOCHUTCIIb, OOBIYHO ropsa4as
BOJa, NIOAOrpeBacT Cy6CTpaT, HC CMCIINBAsACh C HUM.




**Tpedyercs cucTeMa NoAoTrpeBa cyocTpaTta OT TEIMJIOTH PACCOoia COMHEYHOTO COIISTHOTO MPY/AA.

CucremMa BEHTUISILIUY C PE3EPBHBIM 3JIEKTPOIIUTAaHUEM

TpaguLMOHHA Ha
c CCII Her
Cucrema MexaHU3allMKA U aBTOMATH3AIHH
TpaAUIIMOHHAS Jla Best BO B3pBIBO3ALIMIIIEHHOM HCIIOJTHEHUH
c CCII a YacTh BO B3PIBO3AIIMIIICHHOM UCTIOTHCHUH
Cucrema KOHTPOJISI KOHIIEHTPAIIMY Ta30B B BO3IyXe MOMEIIEHHUS METAaHTEHKA
TpaauLMOHHAS Ha
c CCII Her *

*KOHTPOJIb TEPMETUYHOCTH METAaHTEHKA OCYIIECTBIISICTCS MO OTCYTCTBUIO/HAMYMUIO MTy3bIPHKOB OHOrasa,
noAHUMAaronerocs: Ha noBepxHocth 3epkana CCII.

CoutHeuHBIH COISHOM NPYA

TpaJIULIMOHHAA

Her

¢ CCII

Ha

*

byHKIUH,

npUMeYaHuy K Tabaune *

JlonmoIHUTEIbHEIC

B

*KkaTeropus pasmeuwenus 1 (ot munyc 10 qo +40 °C) mo 'OCT 15150-69 (skcnayataums Ha
OTKPbITOM BO3Zyxe (BO3LEMCTBUE COBOKYMHOCTU KIMMATUUECKMX GAKTOPOB, XapaKTEPHbIX LA AAHHOTO
MaKpOKNMMaTUYECKOro paitoHa))

Ob6opynoBaHue i pa3MOPAKUBAHUS CHIPbS 3UMOM

TpaauLMOHHAs Ha
¢ CCII Her
Cucrema noxapoTyIIeHHs
TpaauLMOHHAS Ha
c CCII Her Jlns BI'Y B nenom ¢ yuerom *
Hagec (momerieHue) uist myJibTa yrpaBieHUsS

TpaauLMOHHAS Her B 31anuy, rae pasMenieH METaHTEHK
¢ CCII Ja

CooTBeTCTBHE NIEpEUHs COOPYKEHH, 000pyA0BaHUS, KOHTPOJIbHO-U3MEPUTEIBHBIX PUOOPOB
HA3HAYEHUIO, HCXOJsl U3 KOHCTPYKTUBHBIX ocobeHHocTeit BI'Y

TpaJULIMOHHAs Ha

¢ CCII Ja

[pumeuanue * TI0CKOJIBKY CONHEYHBIN CONSHON NPy MOXKET OJHOBPEMEHHO SIBIATHCS
U MPOTHBOIOKAPHBIM BOJOEMOM, HW3MEHEHHE MOTPEOHOCTH B KAMUTAIBHBIX BIOXKECHHUAX, VI
OMOTa30BOM YCTAHOBKM MOKET OBITh YUTEHO KaK MpPEJOTBPAILEHHBIN pacxoj YacTu CPEACTB Ha
BOJOEM, Onarogapsi MCIOJIb30BAaHMIO Uil JTUX ULened npyaa. Tak K M0XKapoOOHMacHBIM
nomMenieHusaM: knacca I[1-1l oTHOCSATCS Mano3anbuleHHbIE TOMEUICHUS MENBHHIl M 3JIEBAaTOPOB,
3epHOXpaHuiuina; kinacca I[I-lla oTHOcATCS CKiajcKue MOMEIIEHUs IJsl XpaHEHUS TOPIOYUX
MaTepUaliOB, KOPOBHUKH, CBUHAPHUKH U APYrHe KUBOTHOBOJUECKUE TIOMEIIECHUS MPH XpaHECHUH
Ha yepJaKax CeHa M COJOMBI U T.J.

VYiep6 ot necubix noxapoB B 2010 r., ¢ yueTOM yHHYTOXKEHHBIX OI'HEM JI€PEBEHb,
cocTaBuI CBbILIE 15 Miipa pyOsien.




O0beM MPOTHBOIIOKAPHOTO BOJIOEMA IS CETLCKOTO JJOMA JIOJDKEH OBITh TAKUM, YTOOBI
IIpY TYIIEHUU TOXKapa pacxo] Boabl Obl1 He menee 10 n/c B Teuenue 3 wacoB. OOBEM BOJIBI B
BOZI0EME J0JIKeH ObITh Goee 100 M,

[Tockonbky BI'Y nomxHa pacnonaraTbCs, MO BO3MOXHOCTH, OJIKE K HMCTOYHHKAM
nepepadaThIBaeMOro Chipbsi (MecTaM COZCpIKaHUsS JKUBOTHBIX, CKJIAJUPOBAHUS OTXOAOB H T.1.),
To TeroByto sHepruto CCII MoxHO OyAeT UCHOoIB30BaTh AJIS TOPSYEro BojocHadkeHus depm,
MpeIoTBpaIas UCIIOIb30BaHUE OUoTa3a Uil 3TUX IEJICH.

HpI/IMC‘laHI/IC: HaHpHMep, BBII'OAHEC, C€CJIIM CMKOCTh [JIA1 CMCHIMBAHUSA CbIPpbS HAOPAMYIO
coeauHsercs ¢ mosioM ¢epmbl. Tpancnopt 6uorasa Jemesiie, YeM TPaHCIIOPTUPOBKA CHIPBSL.

HanexHoe, kpyriocyrouHoe ropsiiee BoJOCHaOxeHHE OyIeT HCKIIYaTh pa3pacTaHus
KoJIOHMI Bo30ymutens JseruoHemwiesa (Legionella pneumophil). Tlo canuTapHbiM HOpMaM
CanlluH 2.1.4.2496-09 «I'uruenuueckue TpeOoBaHUS K oOecrieyeHHI0 0€30MacCHOCTU CUCTEM
rOpsiuero BOAOCHAOKEHHUS» TEeMIIepaTypa BOJbI B CUCTEME TOPSUEro BOAOCHAOXKEHUS JIOJDKHA
obrTh 6011ee 60 °C. B cucteme xosogHoro Bogocuadxkenus meree 20 °C.

HpI/IMCLIaHI/Ie: JlernoHHenBl — 5TO 6aKTCpI/II/I, KOTOPBIC )KUBYT B CCTCCTBCHHLIX UCTOYHHUKAX BO/BI.
I[ame caMas COBCpIICHHAasA CUCTEMa BOAOOYUCTKH HEC crocobHa 3allUTUTh OT HMX BO3HHMKHOBCHU.
[Tomamast B OnarompusTHbIC YCIOBHs BomompoBoaa (temmepatypa 25 — 45 °C), oHM HAayMHAIOT
Pa3MHOKATbCA. 3apa)KeHI/IC YCJIOBCKA MPOUCXOAUT IMPU BABIXaHUU MCIKUX KallCjib BOAbI, COACPIKAIIUX
OakTepuu, B TOM YMCIIC, HAIPUMEp, TP NPUHATHH JTylIa.

3TO MO3BOJIET CYIIECTBEHHO CHU3UTH CYTOUHYIO MOTPEOHOCTH JOMAIIHETO XO3AHCTBa B
Ouorase ajs MPUTOTOBIEHUS MHIMM W ToJaorpeBa Bojbl, OOBIYHO OHA cocTaBisieT 2 - 3 M
PUPOIHOTO Ta3a, B CyTKH. JTO SKBUBAIEHTHO 3,5 — 5 M° 1 Grorasa.

ITockonbpKy moaorpeB cyocTpaTta B MeTaHTeHKe, pasmenieHHoMm Ha aHe CCII
OCYIIECTBIISIETCSL OT TEIJIOTHI paccoja Mpyaa, TO PeKUMbl (EpMEHTAIIMN B HEM B
TEUEHUE JICTHEro mnepuojaa paziuyHbl. OHU 3aBHUCAT OT TEMIIEPATyphl, KOTOPOM
oOmanmaet paccoit (pucyHok 1).

80

Temnepatypa paccona
B npyay

Temnepatypa cybcTpaTta B MeTaHTeHKe

53 °C, Temnepatypa TepMmodunbHOIo \ 35 °C, temnepatypa me30bunbHOro
perxuma depmeHTaumm pexuma bepmeHTaumm

(=]
o

Temnepartypa, °C
o] £
o (]

i >
Bpems, mec.

a — TouKa OKOHYaHUs (PepMEeHTAUK B TepMODIIBLHOM pexkumMe mpu Temmeparype 53 °C,
0 — Touka oxoH4YaHus GepMeHTaIMU B ME30(PUILHOM pesxume npH Temneparype 35 °C.

Pucynox 1 — I'mmorernyeckoe M3MEHEHHE PE:KMMOB (pepMEHTALMHM B METAHTCHKE
0MOra3oBoii yCTAHOBKH Ha 0a3e COJIHEYHOI0 COJISIHOIO npyaa B Poccnu B TeueHne JieTHero
nepuojaa

BecHoit npu mepexoae ¢ Me30(UILHOTO Ha TepMOGWIBHBIA pexuM (JieBast
4acTh pUCYHKa 1), JUIS TIOBBINICHHs TeMIIEpaTypbl cyOcTpaTa B METaHTCHKE
oGpemom 20 M® ¢ 35 1o 53 °C Tpebyercs okono 420 kBru rermorst. Ipu
WCIIOJIb30BAaHUM JUJISI 3TOM IEeNM TEIUIOThI paccojia mpynaa Iuiomaasio 78,5 M’
(mmametp mpyaa 10 M) TemmepaTypa paccoiia MOHU3UTCs npuMepHo Ha 6 °C.

Ocenpro, korma temmeparypa B CCII nonwmxkaercs, s NOAAEpKAHUA
3 PEeKTUBHOTO TEMIEpPaTypHOro peXUMa aHa’poOHOW O0OpabOTKU OTXOJ0B



’KUBOTHOBOJICTBA K HUM MOHO JT0OABJISITh BHICOKOIHEPIETUUECKUE KOMIIOHEHTHI,
YBEJIMYUBAIOIIME BBIJIEICHUE 3K30TEPMUUYECKON TEIUIOTHl TMpu (epMeHTaIuu
(caxapHbI{ KOM, OTXOJbl MUIIEBON MPOMBIIUIEHHOCTH C BBICOKUM COJIEPKAHUEM
KHPOB, CHJIOC, KJIEBEpO3IaKkoBas cMech u T.1.). [lomoxkenue Todek a u 6 (puc. 1)
3aBHCHT OT JK30TepMUYECKON TermioThl (epMmeHTanuu (0T JAEATEeIHLHOCTH
OakTepuii).

To, uto pabGora B TepMOPWIHLHOM pEKHUME M HCIOIH30BAHUE TEILJIOTHI
paccona CCII, BmecTo Ouorasa, mjis HOJAJEpkKaHUA TeMIepaTypbl (hepMeHTaluu
MMEET CBOM HEOCIOpPUMBIE MPEUMYIIECTBA, MOJITBEPKIACTCS pe3yJibTaTaMu
ucnbiTanuit BI'Y B ¢pepmepckom xo3siictBe Pecniyonuku Kazaxcras.

UcnbiTanust ObulM  TPOBEACHBI  COTpyAHMKamu Kazaxckoro HayyHO-
UCCIIEIOBATEILCKOTO HMHCTUTYTAa MEXaHU3alMh U DIEKTpUPUKAIUU CETbCKOTO
xo3siictea  (KasHMMMDCX), bapkoBeim B.M., TokmonmaeBeiMm A.b.,
Ao6muaanoBsiM B.A. u CapsibaeBbiM B.A. [4]

[lockonbKy 5TH HCHBITAHUS HATJSHO OTPAXKAIOT MPHUBEJICHHBIC BBIIIE
TUTIOCHl U MUHYCHI TpaauIMOHHbIX BI'Y, npuBeneM ux MakCUMaibHO MOAPOOHO.

buopeakTop ucnbIThIBaiCS B pexuMe 01Mo00padboTku xkuakoro Hapoza KPC,
MOCTymarmero Ha o0paboTky #3 kopoBHMka Ha 40 rtomoB. TexHoiorus
COJICp)KaHUS )KHBOTHBIX — CMeIIaHHas (CTOMIIOBO—BBITYJIbHAS).

Pe3ynpTarsl HCOIBITAHUN U ONPENEIEHUS] TEXHOJIOTUYECKUX mmapameTpoB bI'Y
MIPUBECHBI HA PUCYHKaX 2 U 3.

—=— TeMnepaTypa OKpyxatoLLen cpefbl
TemrepaTypa rog KOXyXoM B BepXHeli 30He

—%—Temneparypa Nof KOXyXOM B CPefiHeN 30He
—e— TEMMepaTypa rog KOXyXOM B HUKHE 30He
—+— Temneparypa B rMapo3aTBOpe B Pexume TenrnoobMeHHIKa

—A—Temneparypa B G1opeakTope B TEpMO(UILHOM pexmme
PucyHok 2 — 3aBHCHMOCTH NapaMeTPOB MeTAHTEHKA OT BpeMEHHM IPH Harpese
B TepMO(UILHOM peKUMe
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—aA— BbIXxof 61orasa B Me30qmIbHOM pexume
—— BbiIxoj 61orasa B TEpMOGMITLHOM pexume

Pucynok 3 — Beixoa 6uorasa B Me30(puJIbHOM U TEPMO(PHUILHOM pe:KMMAaX

Ananus JaHHBIX HUCIIBITAHUN METaHTCHKa IMIOKAa3bIBACT, YTO BPCMA HAIrpcBa

cyocTpata 10 Me30pWIBHOW TeMmIepaTypsl cocTaBisieT — 46 dacoB, a 10
TepMOQIIbHON TemmepaTypbl — 68 daca. CyTOYHBIH pacxoj] TBEPAOrO TOILIHNBA
(km3sika) cocraBisser — 31 xr/cyr.,, KIIJ| TommmBHOro korma — 78,5 %.

[IpousBoauTenbHOCTS 1O HaBO3y coctaBmsier 0,5 — 0,7 T/cyT., mo Owmoraszy —
6,5...11,5 MS/CYT. Brixon Owmoraza B Me30(HIBHOM pEXHME cocTaBiaseT 6,5
M/cyT., B TepMoGibHOM pesxume — 11,5 m*/cyt. (pucysku 2 u 3).

[Ipu pabGore ruApO3aTBOpa B pEXKUME TEIMIOOOMEHHUKA TeMIlepaTypa
TCINIOHOCUTEIS B HeM KojeOiercs B mpenenax 49 — 65 °C, TeMmIieparypa B
3arpy3o4Hoi kamepe — 34 — 40 °C,asB pasrpy3ouHoi kamepe — 32 — 40 °C.

HccnenoBanwus 3aBUCUMOCTH pacxojia Ouorasa Mpu yCTAHOBKE B TOIUTMBHOM
KoTJie (pakedbHOM U KEepaMUYECKOW TOpPEeNIOK MOKa3alid, YTO CYTOUHBIA Pacxojl
6rorasa ¢ (akelabHoOil ra30Boii ropenkoii cocrasiser 6,17 m¥/cyr. (0,257 m*/uac), a
¢ KepaMU4eCcKoi ra3oBoii ropenkoii — 4,8 m%/cyr. (0,2 m%/uac).

XUMUYECKUM aHalu3 NpoO0 OpPraHUyYecKoro ynoOpeHus, OTOOpaHHBIX B
nporecce paboThl OMora3oBoil ycTaHoBKH (mpobOa Nel — HCXODHBIA HABO3 C
BaaxxHocTbio 90 %, mpoda Ne2 — roToBoe opraHmyeckoe yaoOpeHue) mokasai

BBICOKOE COZICPKaHHE MUTATEIbHBIX BellecTB (Tabnuma 3).
Taoauna 3 — Coaepxanue MUTATEJbHBIX BellIeCTB B OPraHMYecKOM YA00peHun

Conepxanue, /kr (%)
IIpo6a pH cpepl A3zot docdop Kanuii
N6 (P20s) (K20)
Nel 7,0 21,56 29,6 48,0
(2,156%) (2,96%) (4,8%)
No2 7,2 16,52 23,2 21,6
(1,652%) (2,32%) (2,16%)

B 1 1 cyxoro opranudeckoro ympoopenus coaepxkurcs: 16,52 kr azota (N),
23,2 xr pochopa (P,0s), 21,6 kr kanus (K0).

AHanu3 TATOreHHOM MHKPO(MJIOPhl B OPraHUYECKOM yIOOPEHUH |
3¢ PEKTUBHOCTh 00€33apakuBaHKs, HATUYHUE SHIl TSIIBMUHTOB M CEMSIH COPHSIKOB
MpUBEACHBI B TabnuIe 4.




OG1ee MUKPOGHOE 0GCEMEHEHHe HCXOIHOro HaBo3a (koiu-mHmekc) — 10°
KOE, mnocne ana’poOHOro cOpaxkuBaHusi B OHOra3oBOil yCTaHOBKE oO1iee
MHKPOGHOE 0GCEMEHEHHE TOTOBOTO OPTaHMYECKOTO YI0OpEeH s CHI3MIOCH 10 10
KOE, Takum o00pa3oMm, crTeneHb o0e33apakuBaHUs HaBo3a B OHOra3zoBoM
yctaHoBke cocrtaBisger 99%. B opranwmdeckoM ymoOpeHHH OTCYTCTBYIOT ST
TeJIbMUHTOB, & CEMEHA COPHBIX PACTEHUH TTOJTHOCTHIO MOTEPSUTH BCXOXKECTh.

Tabauna 4 — AHaau3 NaTOreHHOii MHMKPOQJIOPbl B OPraHHYecKOM YI00peHMH U
3(PeKTUBHOCTH 00€e33apaKuBaHUs, HAJIMYHE SIUI] TeJIbMUHTOB U CEMSAH COPHSIKOB
DddexTuBHOCTH 00€33apakuBanms, %
IIpo | bakrepuanbna Komnu- 10 HAJINYUIO
% Komu-tutp
0a | s 00CeMEHEH- HHJIEKC™, GaKTepuab
HOCTb, 6aKTepI/II”4/I[M3 -HOIi AL CeMsIH
o3 TeJIbMUHTOB | COPHSKOB,
KOJIOHUI/CM 0bCceMeHEeH- 3 p 3
, INT/IM mT/cM
HOCTH
Ne 1 10°KOE 10”KOE | 3x10°KOE - HaTMYMe | HalIMyue
oTcyretByto | O DA
Ne2 | 10" KOE 10°KOE | 3x10°KOE 99 YO pexomect
u

*KOJIM-UHIEKC, KOJIMYECTBO OAKTEPHH IPYIIBI KUIIEYHBIX MANo4ek B 1 M BOJIBL.

Ilo pesynemamam aeémopamu coenanvt Bvigoowi. B pe3ynbTaTe UCHBITAaHUM
YCTaHOBJIEHO, 4TO OuorasoBasi yCTaHOBKAa cOOTBeTCTBYeT TpeboBanusim ['OCT
31343-2007.

[Tpon3BOMUTENLHOCTS YCTAHOBKM MO Oworasy cocraBmser — 6,5 — 11,5
M/cyT., mo ymobpennto — 0,5 — 0,7 T/cyr., o6beMm Ouopeakropa — 5 M°
TeMmreparypa cyocTpara B OMOpPEaKTOpe COOTBETCTBYET TEPMODUIBLHOMY PEKUMY
— 52 — 54 °C, pacxox 6uorasa Ha Harpes — 6,2 M/cyT, 103a 3arpy3ku — 10 %,
IUIOTHOCTb TOJIYYEHHOro ymoOpeHus — 964,9 kr/M°, MaccoBast OIS CYXOro
BemecTBa — 4,7 %, abdextuBHOCTE 00e33apakuBanHus HaBo3a — 99 %.

ITo pesynbraTam npuBegeHHOM B Kazaxcrane pabotsl ciexyet, uto aas bI'Y
MeTaHTeHK, koTopoi pa3meneH B CCII, nns yckopeHus Hadana TEpMOQPUILHOTO
peKMMa BECHOW W ME30(WIBHOTO OCCHBbIO (PHCYHOK 1), CHMIKEHHUS BPEMCHHU
nmepeppiBa B BBIpA0OTKE ouorasa, 1esiecoo0pasHo TOTOBUTH B
TEPMOCTATUPOBAHHOM  €MKOCTH CyOCTpaT C  KOJOHUEH  TepMO(DUIbHBIX
(Me30(mITBbHBIX) OAKTEpH aHAIPOOHOTO BU/IA.

Haubonee TtUnu4HbIMM BUAAMU TEPMOPUIBHBIX OaKTepHil SABISIOTCS
Methanobacterium soehngenii u Methanobacillus omelianskii. TepmoduabHBIC
METAHOBbIE OaKTepuu OOBIYHO COIMYTCTBYIOT aHA’POOHBIM  IEJUIFOJIO3HBIM
OaKTepusM WIH KyJIbTUBUPYIOTCSI COBMECTHO C HUMH. TemrepaTypHasi rpaHUIa UX



pazButus 45 — 69 °C. OcoOeHHOCTh ATUX OaKTEpUHd — HMX BBICOKAsI CKOPOCTH
pocrta Omaromaps YCKOPEHHOMY oOmeHy BEIIECTB. Hacrynnenue
HeOJMaronpusaTHON (HU3KOH) TeMIEpaTypbl MEPEBOJUT WX B CTAJUI0 TIOKOS, B
KOTOPOUM OHU MOTYT NpeObIBaTh HEOMPEACICHHOE BPEMSI.

A Me30(]IIbHbIC OAKTEePHH, JIYUIlle BCEro pacTyT (MX ONTHMYM JIJIS pOCTa) B
temneparypubix mpemenax 20 — 45 °C. CpoboaHOokuByIIHe Me30(QHIb B
XOJIOIHBIE CE30HBI T0/1a HeaKTUBHBI. Hike u Boimie Temmeparypsl 20 — 45 °C onn
HaxXoJSTCS B COCTOSHUM TIOKOSI WJIM CMEPTH B 3aBUCUMOCTA OT BHUJIOBOHU
MPUHA/JICKHOCTH.

[TockombKy B COOTBETCTBHH C TaONHICH 2 METAHTCHKH PacCMaTPHBAEMBIX
BI'Y pa3iauuHbl, TO pa3IudHbl U YCTPOHCTBa (COOPYXKEHUS) HEMOCPEICTBEHHO C
HUMH CBs3aHHble. McxoAss W3 3TOro HEOOXOIUMBbIE, NJisi SKCIUTyaTalldd STHUX
paznuuHbix BI'Y, pa3pemuTenbHbIX TOKYMEHTOB JOJDKHBI ObITh PA3IUYHbI, KaK 1O
BUJaM (CTPYKTYpeE), TaK M 10 CTOUMOCTH.

B cBs3u ¢ TeM, uro BI'Y o0oux TUMOB MOTYT paboTaTh KaKk B ME30(DHIBLHOM,
Tak U B TepMOPUIHLHOM pekuMax (hepMeHTalud, BbIpaOaThIBaEMble MU 2 BHJIA
yInoOpeHuii OyayT oauHaKoBbI (Tabnuma 5).

Paznuune OyzaeT B TOBapHbIX 00beMax 3TUX BUIOB ynoOpeHHil u Ouorasa
(bnomeraHa), TOCKOJIBKY B TpaaunuoHHOW BI'Y 3HaumTenbHas vacTh Omorasa
UCIIOJIb3YETCsl Ha MOAJIEpKAHUE TeMIepaTypbl TEpMOPUIBLHOTO PEKHUMA, a 3TO HE
BCErJla MPUBETCTBYETCS B XO3SIMCTBAX M 4acTO OYyNIET BBIHYX JaTh COOCTBEHHHKA

BI'Y nmepexoauts Ha Me30(PUIBHBIN PEeKUM PaOOTHI.
Tadamua 5 — Ilepeyenp BuIOB mpoaykuuu (yno0peHuii), BbIpadaTbiBaeMoii mpu
JKCILIYyaTalMu OHOra30BbIX YCTAHOBOK, H 00/1aCTH MX HCIIO/Ib30BAHMSI.

Tun BI'Y | Pexxum Y no6penue Croumocts, | O6GMacTh UCIIOIB30BAHUS
dbepmeHTanuu y.e.Jxr
Tpagummo | Me30MILHBIHI Db dmroent™* ly.e. Tounbko B MOJIEBBIX
HHas yCIOBUAX™
tepMopuibHbBI | DddmroeHT 15y.e. B toMm uuncne B nomamiHem
o0e33apakeHHBIN I[BETOBOJICTBE
¢ CCII Me30(DUITHHBIN Db dmroent™* ly.e. Tounbko B MOJIEBBIX
YCIOBUSIX™
TepMOPUIbHBIA | DddaroeHT 1l5y.e. B toMm uuncne B nomamiHem
o0e33apakeHHbIN I[BETOBOJICTBE

*pasnokKeHHBIH B pe3ysabTare (GEepMEHTALMU TP Me30(DHILHOM PEXMME OPraHUYeCKUH
MaTepuall MOXET COJepPKaTh BPEAOHOCHYIO (IIOpY, T.K. HEBBICOKAs TEMIIEpaTypa B METAaHTCHKE
He oOecnieunBaer 100 % crepunbHOCTH. B COOTBETCTBHM C MYHKTOM 2.3 CaHUTAPHBIX MPaBUII
CIT 1.2.1170-02 (Opeanuueckue u azomcooepiicawjue MuHepaivbhvie YOOOPeHus)) HaBO3 W
KypHHBIA ITOMET, MCHOJIb3yeMbIe IJIsi OOOTalICHUs] MOYBBI a30TOM M JPYIMMHU DIEMEHTaMHU
MUTaHUs, TOJDKHBI MOJBEPTaThCs MPEIBAPUTEIBHOMY O0E3BPEKUBAHUIO (TEPMHUYECKOM CYIIKE,
KOMITIOCTUpOBaHUIO U Jp.). CooTBEeTCTBOBAaTH TpPEOOBAHUSM JICHCTBYIOUIMX HOPMATHBHBIX
JTOKYMEHTOB, HE COACPKATh IMaTOIC€HHONH MUKPOQIOPHI, B T.4. CAIbMOHEIUI, U KH3HECIIOCOOHBIX
SIAI] TeJIbMUHTOB.

OnHuM W3 apryMEHTOB MOBBIIIEHUSI CTOMMOCTU 3(PdItoeHTa, MOIYYEHHOTO
pu TEPMOPUIBLHOM PEKUME SBISIETCSA MOTEPSI BCXOKECTU CEMSIH COPHSIKOB




B tabmume 6, n3 FTOCT 31343-2007, nmpuBeneHBI OLEHKM BCXOMECTU CeMSH

COpPHAKOB, U Aanee npuneegeHbol npumepbl N0 MeToaam OLLEHKU.
Ta6auna 6 — lllkana oueHKH MO 3a11acaM BCXQKECTH CeMSIH COPHSKOB

WNHuTtepBanbl KJ1aCCOB YMCIEHHOCTBIO, THIC. BCXOXKHUX CeMsIH B 1 T
yaoOpeHuit
3amac BCX0KHUX CEMSIH BecrioncTriiouHsIi HAaBO3 BIAXKHOCTEIO, %0
menee 90, ot 90 mo 93, ooiee 93,

TIOJTYKHJIKU I KUK HaBO3HbBIEC CTOKH
Huzkuit Menee 30 Menee 20 Menee 17
Cpennuit 30-100 20-60 17-50
Bricokuii 100-300 60-100 50-100
OueHb BEICOKUH Bonee 300 Bonee 100 Bonee 100

MHoOTOKpaTHBIC aHAIW3Bl HABO3a, KOMIIOCTOB M JAPYTHUX YAOOpeHHI
MOKA3bIBAIOT, YTO BCXOXKECTh CEMSH OCHOBHBIX BHJIOB COPHSKOB COCTaBIISIET OT
10% no 30%. [TosToMy B OTAENBHBIX CIIy4asiX JOMYCKAETCS OLIEHKAa OpraHMYeCKUX
yaoOpeHuid mno oOueMy 3amacy ceMsiH. Jljisi 3Toro MoxeT ObITh HCIOJb30BaHA
npeuioxkeHHas mkana (Tadnuma 6). IIpu 3TOM MONyYeHHBIH pe3ysIbTaT aHAIU30B
HeoOXoauMo pa3aenuTh Ha 10.

Ilpumep - B 1 m noocmunounozo nasoza cooeprcumca 51 man ceman
copnakos. /Ina ouyenku Kavecmea maxkozo Hago3a no npeonazaemou uikaie 5,1
man pazoenums na 10, nonyuum 510 meicau. Coodepicanue ceman copuvix
pacmeHuii 6 maKkom Hagose oyenusaemca ¢ 3 6anna (6bICOKUI 3anac CeMsaH).
CnedosamenvHo, 6HeceHue MAKO20 HAGO3A 6 HOYEY CO30Aem CUIbHYIO
3ACOPEHHOCHIb NOCEBOE.

Hcxons m3 TOro caMoe TiIaBHOE — pa3pabOTKa M PErucTpanus CTaHAapTa
npennpustus Ha ¢ dmoent (effuent) — opranmueckoe ynoOpeHue, MOTyICHHOE B
pe3ynbTaTe aHa’poOHOU mMmepepaboTKH OPraHWYECKUX OTXOJI0OB B METaHTEHKAX
(pyrara (fugat) — >kmakoi ¢pakmuu 3dduroenrta, nuama (schlam) — Teepmoit
dbpakuuu 3¢ droenta) (TOCT P 52808-2007).

Benb TombkO TpW ycnmoBWMM HaIekaried peanusamun d(dQiroeHTa BO3MOXKCH
KOMMEPUYECKUHU yCreX JII000ro 6MorazoBoro npoeKTa.

Jlns yenemnow skcrutyatarnuu bI'Y, Heo6xonaumo:
3aKJTFOYCHHE JTOJITOCPOYHOTO JOTOBOPA HA YTHIIM3AIUI0 OPTaHUYECKUX OTXOJ0B 3
u 4 xmacca onacHocTH cornacHo [locranoBnenuto ot 12 utons 2003 r. Ne344;
3aKJIFOYEHHE JTOJITOCPOYHOTO JOTOBOPA C CETHIO ONTOBON M PO3SHUYHOW TOPTOBIH
Ha TIOKYNKY OPTaHWYECKUX YAOOPEHHWI ™0 II€HaM, COOTBETCTBYIOIIUM IICHE
3aMeIaeMbIM MHUHEPATbHBIM YAOOPEHHSM C Y4YEeTOM Kjacca OIMAaCHOCTH
(TUTHeHWYEeCKUH cepTU(UKAT) B T.4. JII1 KOMHATHBIX PaCTCHUH.

JIJ1st 3TOro HEOOXOMMBI Pa3pelIUTENIbHbBIC IOKYMEHTHI (Tadsmma 7).

Tabmuna 7 - IlepeyeHb  HeoOXOAUMBIX pa3pelIMTeIbHBIX JOKYMEHTOB
(FI/IFHGHH‘{CCKHX CepTI/l(l)I/IKaTOB) MJISA MCII0JIb30BaHUA B JIMYHBIX HEJAX H peain3allui Ha
NOTPeOUTEJbCKOM PhIHKE NPOAYKIMH, BbIpa0aTbiBaeMOM 0HOra30BbIMH YCTAHOBKAMMU.

Bua (tun ynoOpenwusi) Bun paspemmrensHoro | [Ipumedanue
JOKYMEHTa

¢yrar (fugat) — sxmakas Qpakuus
s diroeHTa Ceprudukar* Jns  tepModUIBHOrO




uiam (Schlam) — tBepnast dpakiust pexxuma GpepMeHTaum
s droeHTa

¢yrar (fugat) — sxmakas Qpakuus

s diroeHTa Ceprugukar™ s Me30(HIEHOTO
uiam (Schlam) — tBepnast dpakius pexxuma GpepMeHTauu
addaroeHTa

*THY Bcepoccuiickuii  Hay4HO-HCCIENOBATENLCKMI  MHCTUTYT — CEIbCKOXO3SMCTBEHHOM
mukpobuonoruu PACXH. Arpodusnueckuii HayuHo-uccnenoBatensckuii uHctutyT PACXH.
(pa3paboTka TEXHOIOTMM HpPOU3BOACTBA KOMIUIEKCHBIX MHKpPOOUONOTMYECKUX yHOOpeHHH U3
nepebpokenHoi Maccel BI'Y. JlabopaTopHble ncclieA0BaHUs OTXO0B, OB, YIOOpEHHUH, cepTH(QUKALNS
Ouoyno0peHmii)

B kadecTBe pa3pelInMTENBbHBIX JOKYMEHTOB (3aKJTFOUYCHUH, PEKOMEHIAITHH)
PAIl OpraHru3alui UCITOIb3YET:

CaHUTAPHO-3MUAEMUOJIOTHYECKOe 3aKkintoueHne denepanbHON CIIyKObI IO HA30PY
B cpepe 3aluThl TpaB MOTPEOUTENEH 1 OJIaronoay4yust YeIOBEKA;

MIPOTOKOJIBI UCTIBITAHUN aKKPEIUTOBAHHBIX JTA0OPATOPUIN U LIEHTPOB IKCHEPTHU3HI;
PEKOMEHJIAlMM W 3aKJIIOYEHUA  BEAYIIUX  HAYYHO-HCCIEA0BATEIIbCKUX
opraHus3auui, B TOM u4Hcie 3akiodeHue Poccuiickoro I'ocygapCTBEHHOTO
ArpapHoro YHusepcureta — MCXA umenu K. A. Tumupszesa;

3aKJII0UeHHE dKoyiorudyeckoro ¢gakynbrera Poccuiickoro YauBepcureta JpyxObl
Haponos.

Hcxonst u3 npoBeIEeHHOT0 aHaIu3a, MEePCIEKTUBHBIM MpeACTaBiseTcs, Ooee
pPaCIIMPEHHOE  HCHOJIb30BAHUSI  COJMHEYHOW  DHEPIUHM, AKKYMYJIUPOBAHHOU
COJTHEYHBIM COJISTHBIM TIPYJIOM, TIO CPABHEHHIO C NIPUBEACHHBIM B [5].

DHEpruo0  COJIHEYHOro coyisHOro pBa (npysa B ¢dopMe  KOJIbIIA,
OXBAaTHIBAIOIIETO TPHUIAOHHYIO OOKOBYIO TIOBEPXHOCTh METAaHTCHKA) MOJXKHO
MCIIOJIB30BaTh JJIsl OJIOTpeBa cyocTpaTa U Juisi OOJbIIUX OMOTa30BbIX YCTAHOBOK

(pucyHok 4).




Pucynok 4 — Cxema MeTaHTeHKa 00/1b110T0 00beMa € COJTHEYHBIM COJISTHBIM PBOM

1 — MeTaHTEHK, 2 — COJIHEYHBIH COJITHOW POB ( KOJIBLIEBOM MPy), 3 — MPSAMOE COTHEUHOE
u3NydYeHue, 4 — OTpaXEHHOE COTHEUHOE U3IyueHue, 5 —cyOcTpar, 6 — HapyKHbII KOJIbLIEBOM
3a30p MEX/Iy COJTHEUHBIM COJISIHBIM PBOM 2 M BHYTPEHHUM 00beMOM MeTaHTeHKa 1, 7 —
BHYTPEHHUH KOJIBIIEBON 3a30p MEKIY COJTHEUHBIM COJITHBIM PBOM 2 U BHYTPEHHUM 00BEMOM
MeTaHTeHKa 1, 8 — Temounzonsuus MeTanTenka 1, 9 — oTpakarenb COMHEYHOTO U3IIyYESHHS.

Metantenk 1 (puc. 4) pasmemieH Ha JHE TpyAa 2, B KOTOPBIH HOCTymHaer
MpPSMOE COJTHEYHOE W3IydeHHEe 3 W OTPaKEHHOE OT OOKOBOW HapyKHOM
MOBEPXHOCTH METAaHTEHKa 1 coliHeuHOe u3nyueHue 4.

[lognepxanne HEOOXOAMMOUN TeMIepaTypbl (epMEHTalMK B METaHTEHKE 1,
32 CYET WCIIOJIb30BAHUS COJIHEYHOW »dHepruu (TEIIoThl paccojia pBa 2)
o0OecrnieunBaeTCs CIEIYIOIMMUM 00Pa30M.

[Tpu 3amomHEeHNN HAPYKHOTO 6 W BHYTPEHHETO / KOJBIIEBBIX 3a30POB BOJIOMN
MOCTYIJICHUE TeIla W3 COJIHEYHOTO COJITHOrO Tpylda 2 K cyOctpaty 5 B
MeTaHTeHKe 1 MakcuMalbHO. OTO oOecreuynBaeT, MpPU HEOOXOJUMOCTH,
YCKOPEHHBIN HarpeB ChIphbsi 10 TpeOyeMoil TemmepaTypsl ¢epmentanuu. [locne
HarpeBa cyOcTpara A0 TpeOyemoil TeMmmepaTypbl, MPOU3BOAUTCS CIUB BOJABI U3
HApY>KHOTO 6 WM BHYTpEHHEro 7/ 3a30pOB, W WX oOcylieHue. B pesynbraTe
WHTEHCUBHOCTh TOCTYIUICHUS TEIUIa W3 COJIHEYHOTO COJISTHOTO Tpyna 2 depe3
BO3IYIIHBIE 3a30pbl 6 W 7 yMEHBIAETCS B AeCATKH-COTHH pa3, TI0O CPABHEHUIO C
TEM, KOTJla OHU OBbUIH 3aIM0JHEHBI BOJIOM. MOKHO OcylIaTh U OJMH U3 3a30POB.
JlanpHelee nojaepkaHue TemmnepaTypbl cyOcTpaTa B TpeOyembiX mpenaenax
MOXHO oOOecreyuBaTh KaK 3a CYET CHUHXPOHHOIO pEryjJdpoBaHUs [OJlauu
«ropsiYero» Chipbsi W OTBOAAa H(d@uroeHTa, Tak W 3a CYET MEPUOJIUYECKOTO
3aIOTHEHMS 3a30pOB 6 U 7 BOJIOM M CO3/aHMS B ATHX 3a30pax HU3KOTO BaKyyMa.

Takast KOMOMHUPOBAHHASI YCTAHOBKA IeHEpalUuu Ouora3za MoOxeT 00eCleunTh
paboty meTaHTeHKa 1 B TepMODUIHLHOM pEKHME B TOM YHUCJIE PAaHHEW BECHOU U



MO3/IHEM OCEHBI0, B TEPBYIO OYepelb B CTpaHaX C JKAPKUM KIMMATOM
(Keipreizcran, Y30ekucras, TapkukucTan) 0e3 3aTpaT BbhIpabaThIBaeMOro Onorasa
Ha COOCTBEHHbIE TexHoJornyeckue Hyxnabl. Koneuno B ycnmoBusax Owmckoi
obomactn (Cubupu) Ha Takod BI'Y 3aHmMarbcs BBIpaOOTKOW Omorasa 3uMoii
HEJb3sl, HO 3aTO B METAHTEHKE OOJBIIOTO 00beMa C OCEHU 1O BECHBI MOXHO
XPaHUTh JJisl TOCEBHON OMOTOIUIMBO, HAPUMED, PANICOBOE MACJIO UK OMOA3TaHOIL.

B 3azope 6, mpu ocymeHHOM 3a30pe 7, B TEUCHHE BCETO JIETHETO MEpHoja
MOXHO MOJIOTPEBaTh BOJY JJIsl HPUTOTOBJIEHHUS CyOCTpaTa.

Kpome Toro B 3a30pe 6, mpu oCcyIieHHOM 3a30pe 7, MOKHO MOJI0TPEBaTh BOIY
BECHOM, JJI MCIIOIB30BaHUs MPU TMOJMBE B TEIUIMIIAX U MApHHUKaxX, oOecreunBas
noj/iep>KaHie B HUX MPUEMIIEMYIO TEMIIEpATypy HE TOJbKO BO3AyXa HO U TPYHTAa,
T.K., HAIPUMEP, B Mac eCTeCTBEHHAsl CPeHsIsl MeCsiUHasi TeMIlepaTypa MOuYBbl Ha
tore OMckoii obmactu Ha rayoune 0,4 m cocrasmiser 8,7 °C, na riyoune 0,8 m —
5,1 °C, a na rimyoune 1,6 m — Bcero 0,9 °C.

[Tpu ocymierHOM 3a30pe 6, MPOKAYKOW XOJIOJHOW BOJBI IO 3a30py 7 MOXKHO
oxJaxaaTh cyocTpar.

Hnst  Oonee >PGEKTUBHOIO  AKKyMYJIUPOBAHUS COJIHEUHOM  HHEPTHU
COJTHCYHBIM COJISTHBIM PBOM, C CEBEPHOU CTOPOHBI MeTaHTeHKa 1 (prucyHok 4) Hato
YCTaHOBUTHL OTpaxkateiab 9 (KOHIIEHTPATOP COJHEYHOHN 3HEPIHH), KOTOPBIA Oyjaer
HAIPAaBJIATh OTPAKEHHOE COJHEYHOE M3JIyUYCHHE B CEBEPHYIO YacTh pBa (Mpyaa) B
HauOoJiee COJIHEUHOE, MOIYJAEHHOE, 10 U MOCIIETONyA€HHOE BPEMSI.

Koneuno, npeocmaeénennana na pucynke 4 cxema MmemanmeHKa ¢
COJTHEYHBIM COJIAHBIM PBOM NPU2OOHA U 01 MATbIX, U cpeonux BI'Y.

Hcnonp3oBaHue B TEXHOJOTMYECKOM MPOU3BOJCTBE OHOrasa COIHEYHOM
SHEPIUM TO3BOJISIET OOECIEeUUTh €ro JIETHEE M OCEHHEE IMPOU3BOJICTBO C
HauOobIeil 3PHEeKTUBHOCTHIO, YTO OCOOCHHO Ba)XXKHO B pailOHAX, OTPE3aHHBIX OT
KPYIHBIX SHEPreTUUECKUX LIEHTPOB U3-3a pa3uBa peK, 0€30POKbS U T.]I.

BI'Y Takoro Tuma mno3BossT Oonee 3ddexkTruBHO oOecmeunBaTh, 3a CYET
BbIpabaThIBAEMOro yJA0OpeHHUsI MoJiepkKaHUE IUIOAOPOAUS MOYB, MPEIOTBpALIAThH
CBOOOJIHYIO AMUCCHIO OMOMeTaHa B aTMocdepy.

[TpubeiTh OT 3kcrmyatanuu BI'Y 3aBHCUT OT MHOrux (hpakTOpoB, BKIIIOYAs
MPOJIAXKU «IMOOOYHBIX» MPOAYKTOB. CaMyro 3HAUUTENbHYIO NMPUOABKY K MPUOBLIN
OT IpoJaxxu OMOMETaHa MOXHO MOJydaTh OT pealM3aluM KUJKUX YT0OpEeHU,
MOCKOJBKY 3TO BBICOKOJIMKBUIHAS MPOAYKIHUS, TMOJIb3YyIOIas MOCTOSHHBIM
crpocoM. Cripoc Ha yoOpeHHs eCTh BCera, MOCKOJIbKY HEMPEIOXKHBIM (PakTOpOM
(YHKIIMOHUPOBAHUS arpapHOil OMOCUCTEMBI SIBIIIETCS OalaHC MEK]ly BHECEHUEM B
MOYBY M BHIHOCOM M3 HEE SHEPrUU B BUJIE MUTATEIbHBIX BEIIECTB: BHECEHUE UX
O0HCHO ObIMb HEe MeHee 8bIHOCA.

[Ipu BeIpabOTKE OHOTra3a UCIOIB30BAaHUE COHEUHOM SHEPrUu JIJIsl MOI0TpeBa
cyocTpata B OOJBIIOM METAHTEHKE ITO3BOJUT JIETOM U OCEHBIO MPUMEHSATH
TepMODWIbHBIA pexxuM QepmeHTann, B 3ToM ciaydae mpu TOM ke oObeMe
MEeTaHTEHKa BBIX0]1 Omorasa yBenuuutcs B 1,5 — 2 paza.

BriBoabl



Croumocte BI'Y C CONHEYHBIM COJSHBIM TPYJAOM 3HAYUTEIBHO HUKE
CTOMMOCTH TpamuuroHHoW BI'Y, mpu oamHaKOBBIX 00beMax MeTaHTEHKOB. [lpu
3TOM  HCIOJb30BaHHE TepMOPUILHOTO pexuMmMa (EepMEHTAllud B  HHUX
JOTIOJIHUTENIBHO BEAET K CHUXEHUIo crouMoctd 1 kBT ux ycraHoBieHHOMU
MOILIHOCTH.

3a netnuii nepuon skcrutyaranuu bI'Y ¢ CCII, npu pabote 0oybllyr0 4acTh
BpEMEHU B TEPMOPUIBLHOM pPEXUME, MOXKHO MOJy4aTh OOJbIIE TOBAPHOTO
Ouorasa, Mo CpaBHEHUIO C TpaauloHHou bI'Y.

[Tockonbky 3¢ dexTuBHOCTh 00e33apaxkuBanust ynoopenuss y bI'Y ¢ CCII
BBIIIIC, TO U JIOXOJ OT pealn3anuu yaoOpeHui OyIeT TaK»Ke BBIIIIE.

MogepHu3anusi ¢ MCIOIB30BAHHEM COJIHEYHOro cojsiHoro npyna bI'Y,
MO3BOJIUT YMEHBIIMTh BEC YACIBHBIX KalUTaIbHBIX 3arpaT B 1,5 — 2 pasa (B
pacuere Ha CAMHHUIY MOIIHOCTH) M IOBBICUTH PEHTA0EIbHOCTh OHMOIa30BBIX
MPOEKTOB.

[TepcrieKTUBHBIM MPEACTABISIETCS HCHOJIB30BAHUS HSHEPrHUU  COJHEYHOIO
COJITHOTO pBa, MpyJda — B ¢GopmMe KOJblla, I MOJAOTPeBa W TMOJJACpKaHUs
TeMmIeparypsl hepMEeHTALIMU CyOCTpaTa B METAaHTEHKAX Pa3IMYHBIX Pa3MEpPOB.
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